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The electrons revolve around in orbits
or shells around the nucleus.

Orbital shells of an atom:
K-shell - first orbit
L-shell — second orbit
M-shell — third orbit
N-shell — fourth orbit
0O-shell — fifth orbit
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N=2n%

where: N = total number of electrons on a given shell

n = n" shell of the atom

Valence electrons — electrons found in the outermost shell or orbit of an atom.

Atomic Number — represents the number of electrons or protons of an atom.
Atomic Mass — represents the sum of protons and neutrons of an atom.

The electron energy level:
es, not all electrons

h, S,
have the same negative charg
rbits from the nucleus, the

Rule: Although all electrons
level. The further an electron 0

share the same energy

greater its energy.
HIERGY ADDED}

distributed among the valence electrons.

1. The energy addedto a valence shell is
trons, the less energy each

Thus for a given energy, the more valence elec
will get.
the electron will move out from its

if enough energy is added to
its atom and becomes a

added to an electron,

the next higher orbit. That is,

the electron will move out from
there is no more higher orbit.

2. If enough energy is
orbit and move to
a valence electron,
free electron since

Classification of materials according to conductivity:
Conductor — has 3 or less valence electrons
O —————

SWr — has exactly 4 valence electrons
s

Insulator — has 5 or more valence electrons

Electricity: Basic Principly

Element No. of
! No. of
e No. of
= ame electrons | protons neutrons elzz't::ﬁe
pper 29 29 34 .
Aluminum 13 13 1
Germanium 32 32 L :
Phosphorus 15 15 ‘1213 :
5
ELECTRIC CHARGE

(]

Coulomb (C) — unit of i
el ichi ;
oy ectric charge which is equivalent to 6.25 x 10" electro,

S s
med. after the French physicist, Charles A. Coulomb (1736 — 1806
POTENTIAL DIFFERENCE :

Potential — the capability of doing work

Any charge has the capabili
; ab i ;
et repulsion,p ility of doing work of moving another charge either

Example: Assume 1 C of chatge can moved 3 electrons.

A\ A\ 6 clectrons wilbe sttrac
ed by the +2 C pl
3 el:;:trons will be attracted by the +1 C ;aa:: i
making a resultant motion of 3 electrons go;ng

towards the +2 C plate

«0 O
«—0O

«—Q O—

o0—

- o= \ 3el
clectrons will be attracted by the +
1Cpl
o— fn :l;cntgrc;nrsswzlli b:t repelled by the -1 C p?azz.: &
o> ] ot
ZEo st ar:c on of 6 electrons going

o0—

The net number of el
de ectrons moved in the directi o
pends upon the potential difference beMé;?\c?r?en t:,f;'lz:"sltwe charge plate
rges.

Volt (V)- unit of ial di
potential differ ich i
one coulomb of charge, ence which is equal to one joule of work done P

- pamed after the ltalian physici
e aneLtel electn!:: l{:'tfg::; Alessandro C. Volta (1754 — 1827) who



ELECTRIC CURRENT (CHARGE N MOTION) e *
forces a thi
jal di ce between two charges
When a potential differen

i nt.
charge in motion is called an electric curre

current
- Positive
charge
I B () coret 05
Negative ()
charge

n
qual to one coutomb of charge pasta give

i flow e
re (A) — unit of charge
Ampepolnt in one second.

ici dre M. Ampere
med after the French physicist and mathematician An
-na

(1775-1836).

19 electrons
le: A cloud of 25 x10% e
!rznxz:;apis the intensity of the charge flow!?

move past 3 given point every 2 seconds. How

‘ g = L - )
SOlutIOI) Chal € 2 5 X ‘O elCChol)S( ‘ Coulo“)b / 6 25 X ‘O C‘CCthl)S

= 4 Coulombs
: = Charge per second
Intensity of charge o A4 Cogulzmbs / 2 Seconds
= 2 Amperes

RESISTANCE (OPPOSITION TO CHARGE FLOW)

of, it is evident that the work

h . - t
i ina a current can become e
Jhemd t:\\at = ‘:l;re?i izrcen% producing the current must be accomp
done by the ap

some opposition.

Oohm (Q) — practical unit of resistance

7 — 1854).
named after the German physicist, Georg S. Ohm (178

Factors affecting resistance:

Kind of material

Length
Crogs-sectional area

Temperature

poN>

R
P
0
%2
X
#

Electricity: Basic Principle

where: R = resistance
,,é = cross-sectional area
p = resistivity
L = length
V = volume
= cross-sectional area x length

>

Specific resistance or resistivity — resistance offered by a unit cube of the m:
Circular mil (CM) — area of a circle having a diameter (d) of one mil.

1,000 mil =1 inch

CM=d? 1 MCM = 1,000 CM

Effect of temperature in resistance:

- experiments have shown that the resistance of all wires generally used
practice in electrical systems, increases as the temperature increases.

__ ; i
R, T"+-tz_ :-é-’——f‘l-HIxAt .? ==

.

where: Rj= initial resistance
Rz = final resistance
ST= inferred absolute temperature
= temperature when resistance of a given material is zero.
t1 = initial temperature
tz = final temperature
Ay = change in temperature
=t-t
o = temperature coefficient of resistance
= ohmic change per degree per ohm at some specified temperature

Material

p(Q-CMI/ft) T (°C) a ar20 °C
Silver 9.9 243 0.0038
Copper 10.37 234.5 0.00393
'Aluminum 17 236 0.0039
Tungsten 33 202 0.0045
Zinc 36 250 0.0037
Nickel 47 147 0.00598

CONDUCTANCE (RECIPROCAL OF RESISTANCE)

Conductance (G) is a measure of the material's ability to conduct electric curre

G=

b1 | PEN
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] Electricity: Basic Princi
Siemens ( formerly mho) — unit of conductance Power rating of resistors e L

- a physi
physical property that depends on the resistor construction (physical

- named after the German engineer, Ernst Werner von Siemens (1816-1892) size). The larger the size i
, the higher is the ;
power rating of the resistor.

S
I OwW| bl:

resistance. orange and gold !
Common types of resistors: t solution: D
= o]

4. Wire wound resistor —as cial type of wire called resistance wire Black = O (second digit

pe digit)
(tungsten or manganin) is wrapped around an insulating core (commonly Orange = 10% = 1,000

i sed Th i d for high ,000 (multiplier)
porcelain, cement or pres paper). ey are generally used for ig Gold = + 5% (tolerance)

current applications where accurate resistance value is necessary. Its

wattage ratings are available from 5 watts or more i 5 eSO BRI
= 10,000 ohms with 3 toler:
ance of + 5%

2. Carbon composition resistor — this resistor is made from finely divided Variable resistance resist i ;
carbon or graphite mixed with a powdered insulating material as a binder ) stor — it can either be wire wound or carbon co ;
_and joined to the two ends are two metal caps with tinned lead for soldering Common types: post
to connections to the circuit. its wattage ratings are available are 1/8, 1/4,
1/2, 1 or 2 watts. 1.

Rheostat - a variable resi
resistance with 2 i b
the load (the purpose of which is to varyteﬂ';l;l l::l!feztt,)memed et

Fourth color (Tolerance) _ 1 % 2
Third color (Multiplier) A
second color (Second digit) R
First color (First digit) =
: E == [] Load
Resistor Color Coding:
Color Digit Multiplier Tolerance
Black 0 10‘1’ =1 2. Potenti =
Brown 1 10’ =10 : ometer — a variable resi : ;
Red 2 [10°=100 vary the voltage betwen the center trminals and o ndey .
Orange 3 10° = 1000 s and the ends).
Yellow 4 10" = 10000
Green 5 10° = 100000 ! 1
Blue 6 10° = 1000000 :
Violet 7 10" = 10000000 E ool LA 3
Gray 8 10° = 100000000 = il
White 9 10° = 1000000000 -
Gold 107=0.1 £ 5% Z Load
Silver 10 =0.01 +10%
[ No color +20%

Tolerance — the amount in percent by which the actual resistance can be different
from the color coded value.
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Ohm’s Law & The Electric Circuits

R T WA g = j S Kilowatt-hour (kW-hr) — unit in which electrical energy is sold to a customer

ote: 1 day = 24 hours
| 1 month = 30 days
1 year = 365 days
= 8760 hours

kW — hr = kilowatts x hours

Electric circuit — a closed path for electrié current to flow.
C = (kW - hr) x (cost per kW - hr)

Ohm’s Law — states that the current flowing in an electric circuit is directly
proportional to the impresse%emf applied to the circuit and inversely to the where: C= total cost of using or consuming electrical energy

equivalent resistance of the s id circuit.

Types of electric circuits according to connections:

|=_§_ R = _?_ e a. Series circuit — the resistances are connected end to end.
S El - + Ez = + E3 e
MWV MV AN
\ - L R, R, R;
where: E = impressed voltage in voit E L. —>L == —]
T 2 3

i | = current drawn in ampere
J ! R = resistance in ohm

Electrical power — rate of using or consuming the electrical energy

Watt — unit of electrical energy equal to one joule of energy consumed in one u _ “
second. : Re=Ri+Ry+Ry -~ E{=Ey+E;+Ey  li=li=ly=ly

- named after the British engineer and inventor James Watt (1736 — 1819).
| s 2 ;
Voltage Division Theorem (VDT) in two resistors connected in series:

=2
e o ASE R
P=El P=IR R ANV AN
RI R2
where: P = electrical power in watt E, —l+ '
E = voltage in voit T
| = current in ampere
R = resistance in ohm
Other practical units of power:
1 horsepower (Hp) = 746 watts S —CiR Elys UERoL
. Ry +R> R +R,

1 kilowatt (kW) = 1,000 watts
1 megawatt (MW) = 1,000,000 watts
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Ohm's Law & The Electric Circuits )

b. Parallel circuit — the resistances are connected across each other. d. Parallel-series circ oo
- Earallel-seri uit — a combinat ircuit whi PO g
result into a paralle! ircit ional circuit which when simplified will
+ + +
It AN
TE1=# lRIEEEl leEEEz lR3EEE3 R,
I w5 = S B S R, 2 R, S
1
S
Ry Rz Rg Ey=E1=E; =E4 =l +lz +ly R, =—1R2 +R3)
e it Ri+(R; +R;)
Current Division Theorem (CDT) in two resistors connected in parallel:

e. Delta and wye connected resistances

= l(RZ (e HRy
R-' +R2 < R1 SF Rz

c. ies-parallel circuit — a combinational circuit which when simplified will X AC
result into a series circuit. ’

A v AB
R,, Y Z A+B+C
1

=A+.--B+C

vy

R <
3 3

\AA
N
(V8]

_ ; fA=B=C=RyandX=Y=7z=R,
R2R3
iR =R — ~
¥ 1+R2'.F"R73

Ra

RA=3RY RY ='—-3_
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CELL - a single unit for electrolysis (process of converting chemical energy to
electrical energy).

BATTERY - a combination of cells cnp Aﬂ"ﬂ“ﬂi& I“n" _l"cl

Classification of cells according to the manner in which its chemical energy is

converted into electrical energy: T

a. Primary cell — converts chemical energy to electrical energy, using the

chemical materials within the cell to start the action. This type of cell : CAPACITOR (old name is CONDENSER)
cannot be recharged. After it has delivered its rated capacity, the cell - any device on which electri
must be discarded. potential. ¢ charges can be stored so as to posses electrical
b. Secondary cell — must be charged with electrical energy before it can - it consist of two conducting plate , >
convert chemical energy to electrical energy. This type of cell can be medium called dielectric. 9 plates separated by a layer of an insulating
i recharged due to its chemical action can be reversed. >
Classification of cells according to type of cthicals used: ‘f -------------- i
a. Wet cell — uses liquid chemicals
b. Dry cell - contains a chemical paste E
Cell name Open circuit voltage Cell type J
Carbon-zinc 1.5V Primary CYai e ] oy
Zinc-chloride 1.5V Primary e cita (c
Manganese-zinc | 1.5V Primary or Seconda Pacitance ( C ) - is a measure of how well a capacitor ca :
Mercury-oxide | 1.35V Primary charges. 5 plofelEetiical
Silver-oxide 15V Primary Farad (F) - unit of it
Lithium 3.0V Primary AU capacitance when one coulomb of charge given to i
Weadtaci 21V Secondary raises its potential difference by one volt, geg o its plates
Nickel cadmium | 1.25V Secondary
: : - named after the British physici ; -
Nickel-iron 12V Secondary f : - physicist and chemist who discovered electrom i
Silver-zinc 15V Secondary 1 induction, Michael Faraday (1791 -1867). agnetic
Silver-cadmium 11V Secondary
. Q=CE L _ ZoZA
Sizes for popular types of dry cells: C= """-d—-—
Size Height (inch) Diameter (inch) where:  Q = charge accumulated in coulomb
g f :15 ;: ‘: 1/4 CEJ = capacitance in farad
; = potential difference (voitage across) in v
AA 17/8 9/16 A= area (size) of the plate in square mt)ater 2!
AAA 13/4 3/8 d = distance between plates in meter

Z, = permittivity of free space
= 8.854 x 10™ farad per meter
2 = relative permittivity
= ratio of permittivity of the material to th
= also called dielectric constant . e space
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Material Do

Air or vacuum 1

Glass 4.2

Mica 5to9

Dry paper. 3.5

Porcelain 5.5

Qil 2tob

Hard rubber 2.8

2 = ; d.
Capacitors are generally classified according to the dielectric use

a. air
b. ceramic
c. mica
d. paper
e. electrolytic
f. oil-filled

Circuit connections:

a. Series connected capacitors

4 <
gl\—
L C, Q=Q;=Q;=Q3
E, G2
1 1
C3 ,‘\ _1-=—l—+-'-—’+""—
T R | Ct C1 C2 Cs
. Ji

b. Parallel connected capacitors

_L l J'Cz "LC3 Q, =Q+Q; +Q3

T i TCl T |
where: Q = total charge accumulated in coulomb

C; = total capacitange in farad
E, = supply voltage in voit

i i ic principles in
Note: For series-parallel and parallel-series connections, use the basic princip

series and parallel connections to simplify the circuit.

Capacitance & Inductance 15
Energy stored in a charge capacitor:

1 2 1 W= l .9_2..
W = '—CE W = ——QE = 2 C
2 2
where: _W = energy stored in joule
C = capacitance in farad
E = voltage across in volt
Q = charge accumulated in coulomb
Elastance (S) — reciprocal of capacitance
1
S=—
Cc
Reciprocal farad or daraf — unit of elastance
INDUCTOR (CHOKE COIL)
- a two terminal device that consist of a coiled wire wound in common core or in
free air.

“

Inductance (L) - is a measure of how much counter emf is generated in a circuit or
component for a change in current through that circuit or component.

Henry (H) -- unit of inductance.

- named after the American physicist, Joseph Henry (1791 - 1878)

di 2
E, =L— _ Mo AN
L dt L__"’Ll__

where: E; = voltage induced in volts

L = inductance in henry

ot change in current in amperes per second

Uo = permeability of free space
=4nx 107 henry per meter
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ur = relative permeability of the core used
A = cross sectional area per tumn

N = number of tums

| = mean length of magnetic path

Material o
Air 1
Magnetic iron 200
Nickel 100
Permalloy 8,000
Mumetal 20,000
Copper-zinc ferrite 1,500

Circuit connections:

a. Series connected inductors
L,
LQ Lt = L1 +L2 +L3

L;

b. Parallel connected inductors

3 i el i
L L L e . A
3 2 : T [

Note: For series-parallel and parallel-series connections, use the basic principles in
series and-parallel connections to simplify the circuit.

Energy stored in an inductor with a current:

1,2
W=—LI
2

where: W = energy in joule
L = inductance in henry
| = current in ampere

Capacitance & Inductance 17

Mutual induction — the conditi i
! : ition of inducing an emf i i
magnetic fiux lines generated in another coil or cg‘nZUCCC:grzr e

A
e

Lm =k “_1 |_2

where: Ly = mutual inductance in henry
L4 = self inductance of coil 1 in henry
L = self inductance of coil 2 in henry
k = coefficient of coupling

Series coils with mutual inductance:

a. Series aiding — means the
common cu i
e rrent p@ms the same direction of
[ ] [ ]
Ll Lz

Le=Ly+L, +21

b. Series opposing — connections result in opposite fields.

Le=Ly+l, -2y
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ACCIRCUITS: BASIC PRINCIPLES

SINGLE PHASE AC CIRCUITS

; ot sdically.
Alternating wave — a wave that varies in magnitude and direction periodically

inusol al wave ||a”gula wa
| S d T r ve

waves.
The sinusoidal wave is the most popular and most commonly used AC
I' Terms related to a sinusoidal wave:

of the wave (f)
a. Freq-U::;%er of cycles produced per second or Hertz (Hz).

jod of the wave (T)
b Pel‘lt_)ftij rcr)\e needed in seconds to produced one cycle

T=

Y

f a sinusoidal wave ‘ ]
= Insmnnt:lzi%ﬁ:x:l::eowave at any instant of time or angle of rotation.

d. Alternation — equal to one-half of a cycle.

AC Circuits: Basic Principles

e. Wavelength (}) - length of one complete cycle

>2
H
IS

where: V¢ = velocity of propagation in m/sec.
=3 x 10" m/sec (for radio waves)
= 344 m/sec ( for sound waves)
f = frequency

General sinusoidal equations:

¥(8) = A sing y(t) = A, sinwt W =27 ft
where: Ay = maximum value

W = angular velocity in radians per second
t = time in seconds

0 = angle of rotation in degrees

f. RMS value (root-mean square) or effective value of a sinusoidal wave
- The r.m.s. value of a sinusoidal wave is that which when applied to a
given circuit for a given time, produces the same expenditure of

energy when DC is applied to the same circuit for the same interval
of time.

RMS value = 0.707 A,

g. Average value of a sinusoidal wave
- the meam of all the instantaneous values of one-half cycle.

Average value = 0.636 An

Phase relation among waves:

1. In-phase waves — waves that occur at the same time
2. Out-of phase waves - waves that do not occur at the same time




jcians’ Rojas Jr.
20 Reviewer for Registered Master Electricians’ Exam by R. Roj

AC Circuits: Basic Principles 2]
cos B = power factor
Behaviors of R, L and C in AC circuits:

8 = power factor angle or phase angle

gs the voltage across it by 90 electrical

: Power factor (pf) — defined as the ratio of true power to the apparent power.
b. ldeal Inductor —it takes a current that la

degrees.

i y
C. e

citor to oppose current flow ina

Examples of unity pf loads: resistive loads such 3s incandescent lamps, electric
; a
Reactance — property of an inductor or a cap flat irons, water heaters, etc
iven circuit
g [ Xg = -—1»_ b. Lagging pf - the current lags the voltage by an acute angle 0.

Examples of lagging pf loads: inductive loads such as electric motors, fluorescent
lamps, door bells, electric fans, television set. air-conditioning unit, etc (loads
with a winding or a coil on it).

; ot
: = inductive reactance in O
' §<L; =lcapacitive reactance in ohm
C = capacitance in farad
L = inductance in henry

Note: Majority of the electric loads are inductive type.
bining resistance and reactance in an AC
Impedance (2) — the joint effect of com . Leading pf - the current leads the voltage by an acute angle 6.
circuit. l
‘Jv;,\'i Examples of leading pf loads: capacitve lods such as synchronous motors
1
‘ 5 L Admittance (Y) % reciprocal of impedance
C 1
WA -
Y| z
AN

Siemen ~(formerly mho) unit of admittance
2E 2= REe(k - Xo)
i

Resonance - a circuit

phenomenon wherein the inductive and capacitive reactances
are both equal.

Active, Reactive and Apparent powers: 1

f = -
- - " omflc

P =Elcos® Q =Elsind _ S

2 . 2 = where: f{; = resonant frequency in hertz
P=R s? =P +Q cos® L = inductance in henry

C = capacitance in farad

3 { er in watts 2 ¥ :
" gz ?Ctlve v r(?al paor:, e : -
Q = reactive power In Vi

S = apparent power in volt-ampere | & ) Sg/q‘;&' : V + S

N2

e,
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jonships
THREE PHASE CIRCUITS (voitage and current relationships)

Wye-connected system

a.
— L
Ip
T VL = JEVP
Ve
Vi V2> =
VP lL =|p {-3——
connected system
b. Delta i
I
. E VL =Vp
/Vp Vp Vo
Y ‘L = ‘JE‘P
Vp

g =i line voltage
s \\?; = ‘llirr'lz tt?) ground voltage or phase vottage

h = line current
{p = phase current

Three-phase power formulas:

P =3Vl cosé ‘ﬁ‘m

S =3V}

P = 3Vplp cost
S =3Vplp

= acti wer in watts
where: g = :;t;)vaereprﬁ power in voit-ampere
cos 6 = power factor

Neutral current (Iy) - currentin the ground wire
e

Iy = 4/ 09)2 +(12)% + 13)? — (412) = (ola) = (sh)

= line currents in each of the three conductors

where: |4, lzand 3=

Electrical Tools & Measuring Instruments 23

ELECTRICAL TOOLS & MEASURING
INSTRUMENTS

ELECTRICAL TOOLS

Classifications:

Hand tool - tools operated by our hands without the need of electricity to
operate it.

Examples: Screw drivers, Electrician’s pliers, Hacksaw, etc.
Machine tool - tools operated by our hands with electricity to operate it.

Examples: Electric drill, Soldering gun, Electric pipe cutter, etc.

Basic types of electrical tools:

1.
T2

3.

C-clamp — used in holding objects together while they are being assembied
I

Center punch - used for marking metal parts

Electrician’s knife — used by electricians to removed insulation of large
wires or big cables.

File — used to remove rough edges

Gimlet — used to make an initial hole for wood screws
Hacksaw — used for cutting metals

Hammer - used for striking hard objects like nails, etc.
a. Claw hammer - used for pulling out nails

b. Ball pen kammer — used to flatten metal surfaces
c. Soft-faced hammer — used in rewinding jobs
Handrill and bit — used for boring holes

Hickey — used in bending small size pipes

10. Micrometer — used to measure the diameter of small wires in mils.
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44. Pipe-cutter —use cut small size of pipes

412. Pipe-threader _used in threading pipes
o hold down the pipe while it is being cut

43. Pipe-vise — used t
gripping electrical components.

14. Pliers —used for cutting, twisting or

a. Lineman’s pliers (Side-cutting pliers)
.b. Long nose pliers

c. Diagonal pliers (simply called «cutter” in the practice)
d. Mechanical pliers
15. Puller — used for pulling out gears, pearings or bushings

a length measuring tool

16. Push-pull tape rule —
dges inside the pipe after being cut

47. Reamer —used to cut away the rough e

48. Screw drivers _used to turn or drive screws with slotted heads.

a. Standard screw driver

b. Phillips screw driver
c. Stubb screw driver (shortin length)

19. Wire stripper — used in removing the insulation of small size wires.

20. Wrenches — used to tightened or joosened objects

a. Adjustable wrench —size is adjustable

b. Open-end wrench — used to grip the nut only in two sides

¢. Boxwrench- used to grip the nutin all sides

d. Allen wrench— used for hexagonally shaped nuts

e. Vise-grip wrench — used to locked on the objects and grip it
f.

Pipe wrench — used for gripping pipes only

ELECTRICAL MEASURING INSTRUMENTS

- these devices are used to measure important electrical quantities like
voltage, resistance, current, frequency, etc.

Types of instruments:
truments — devices that indicate directly the value of the

a. Indicating ins
d on the scale.

quantity being measure
Examples: Voltmeters, ammeters, ohmmeters, etc.

b. Integrating instruments — device that combines two or more ele
quantities and registersitas a single equivalent unit.

ctrical

Elecn lCa} 1 GG}S & Juea‘s'ﬂ l“g 1”‘“7 uments Zj
Exa’”P‘eS. kW"hr H)efel’s, POWC, édo' ”)e{'ers t.’fc.
'

electrical quantity being medeVices that give a record of

asured over a period of time the variations of the

Examples:
mples: Load-graph, seismograph, chronograph, et,
, €UC.

Instrument n
ame ; :
Amietr | e bolng messured heerve
alorimeter g :
g'amp-ammeter gsztenfnerated
namometer
Me i
cF;r:'e:ency meter Fre:::?:g: Loutput of @ mofor
nom
H dromettfrter gmal! vottage or current
:?i?ucmmeter ,n’;i‘;t%;eifi“’“y of the liquid in a baftery
owatt-
e etrt hour meter | Electrical energy consumpti
‘QLOhmmeter Insulation resistance fption
Oscilloscope Resistance
Photoreie: Waveform characteristics

Lumi i 2
Power factor meter pOW::r‘;:;?rtensny of light

Pyromet .
) nchrose;ope :\'llteh temperatures
Tachometer mator's synchronizati
ation

Thermomet Speed of shaft
Voltmeter 3 Je:tnperature
Wattmeter Agﬁ%

wer

TYPES OF IND
IC
ATING INSTRUMENTS ACCORDING TO CONSTR
UCTION

a.
f’:zg;cvent magnet movin
ound on soft-iron core js placed betw
een the

magnet. The need|
o e of the f
Proportion to the current in ?,: :tig :Is attached to the core and it will defi
c 3 eflect in

- invented by a Frenchman Ars

of t i b en d' 3
he ltalian scientist Galvani d'Arsonval in 1882 and named in honor

Advantages:

1. very accur
. ate, reliable
2. requires small operatin;ntgxrr:?rged

3. ener

; gy consumption i
L/ on is low

4. scale is linear 3

Disadvantages:
1.
can only be used in DC measurements
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2. costis high
AM Electric,
METER SHUNTS al Tools & Measuring Instrumen,
£y

3. errors are due to aging of springs and magnets
b. Moving iron meter (also called iron vane meter) ;-:r"e ammeter range can
f rectangular pieces of soft iron, called vanes aré placed inside meter shunt) across 312 extended by conn ect
meter's coi ng a low resista
A nce (called

- two pieces 0
a coil of wire. One iron vane is free to move while the other is fixed. The

pointer of the meter is connected to the moving vane. Once current flows |
through the coil, the moving vane will repel with the fixed bar and move ' s 17 — I,
causing the pointer to deflect in proportion to the current flowing through the e
coil.
Advantages: ' Ra
1. itis the cheapest — 1,

| 2. canbe usedin both AC and DC measurements
b 3. canstand for momentary overloads

4. applicable for jow frequency and high power circuits ' Ry
Disadvantages: e ]_"" 5 A

1. at low voltage range, its consumes more energy : Whers:
- 2. efrors are obtained with a change in frequency €. R = shunt resista
3. external magnetic fields affect the reading of the meter l'_sh = current in the ;"‘]‘3 =
= current to be nt resistance
' Mmeasured

4. scale is non-linear
Note: a An ammeter

5. ’deal,ammet is Connected in se

c. Dynamometer
- the meter basically consist of a fixed coil (current coil) and a moving coil ries wi
(potential coil). its operation is based on the principle that a mechanical force = er has zero equivalentgtsr! the load.
exist between two current carrying conductors. The moving coil is attached to _ POTENT, istance,
the moving parts so that under the action of deflecting torque, the pointer 1AL D'VlDEF
moves over the scale. The v
oitmeter ran,
~ 0 2 " ge can
Advantages: atial divider) in sen':se tte:dende‘j by connectin
1. it can be used in both AC @nd DC measurements € meter's coil, 9 a high resistance (¢,
] 2 not affected by external magnetic fields 2 ed
ﬂ Im
Disadvantages: m
1. not uniform scale M
2. more expensive than the other two meters
3. sensitivity of the meter is low R, R
GALVANOMETER'S EQUIVALENT CIRCUIT
— I 2 \4
- fe: v = = :
R, 5 voltage to be measured

se = I esista
nce of the potential divider

where: R = coil resistance of the meter N
Im = full scale current of the meter (current capacity of the coil) ote: a A voltmeter is
b. Ideal voltmeter Far o c1 2€TOSS the load
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S Number of armature current paths:

DIRECT CURRENT BACHINERIES

for Lap windi
p winding for Wave winding

a=mpP
: a=2m

where: a=n
. a=number of arma
2 =- numper ks sture current paths
m = :m:fltlplicity factor
=1, it simplex (only one a
= o] rma i
2, if duplex (two armature oc::i:;' 2

GENERATOR
— a machine used to converts mechanical energy to electrical energy.

a machine that drives the generator

Ge
nerated emf equation of a DC generat
or

Prime mover -

Prime iil- Generator E-TN oz
i 60a
Mover [l 1weber = 1x108 max wells
where: E = gen
P generated emf in voit
= number of poles

Main parts of a DC generator: g = speed of prime mover i
= number of armature r'in pm
- con
¢ = flux per pole in weber ductors

al=
number of armature current paths

a. Yoke or Frame
— it is cylindrical in form to which an even number of poles are bolted. Itis
either made from cast iron of cast steel. !
Exciter — an external equi

b. Armature core and winding generator.
-the core is cylindrical in form made from sheet steel laminations with slots ;
Self - excited generato|
armature. r -~ the field winding is excited from its
own generated in th
e

that carry the armature windings.

Separately - exci
ly - excited generator - the field windin

Poles and Field windings
g is excited from a separate source

c.
- they are used to generate magnetic lines of flux.
such as a batte
d. Commutator y or another DC generator.
- it is cylindrical in shape and consists of hard drawn copper conductors Types of self-excited DC ge
insulated from each other. itis also called a mechanical rectifier. generators according to connection
! a. Shunt genera :
e. Brushes : each other. tor — the field and armature windin
- used to connect the external load circuit joad to the armature. They are gS are connected across
made from carbon particles and are held in position by spring pressures.
I R,
Types of armature windings: l
yp g : R, E= V+LR, g =14
a. Lapwinding-2a winding that forms a loop as it expands around the sh E v Li Tsh
s suitable for high current DC generators. \ I | v i
RBh | = -\.,_

armature core. It
rms a wave as it expands around the

nding that fo!
e DC generators.

b. Wave winding—-2a wi
itable for high voltag

armature core. it is su
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30 Reviewer for Registere 1d and the armature windings @
— the fiel
X - enerator
F p. Series g

series. 1.
[a =lgg =1

\Y E.___V-Ha(Ra"'R“)

ing i nected
the series field winding is con

inding !
nerator — shunt field win
Long shunt °°m2?,:ature winding wr:::‘ the
! b ; ination.
c in series with ":;25 the series combin
connected acr | P

N
“
a
%t
N

"
<]

4
Nsh

_ la=t+len Ay
1‘ = ‘“ : !

T E=V+laRa+Ree)
s s
und genera \d winding
d. Short shunt o P ad while the shunt fi
" inserieswith
armature winding.

field winding i
es o

___——)1;:

s connected
d across the

Direct Current Machineries

a=ttl  E=VaiR, +I.R,,)

1=l 'sn’-&éﬁifi&i. . l=§
| R

where: E = generated emf
V = terminal or load voltage
a = armature winding resistance
Ren = shunt field winding resistance
Rss = series field winding resistance
a = armature current
lsh = shunt field current
lse = series field current
| = load current
P = power drawn by load

Power generated (Pg) in the armature o?a DC generator:
Fo=El,

Voltage regulation (VR) — percentage rise in voltage at the terminals of a generat(
when the load is removed.

BVR = -V—'"-Lv‘-l’qﬁl_x1oo°,5
FL

where: Vy = no-load terminal voltage
VL = full-load terminal voltage

Requirements for the paralie!l operation of DC generators:

a. the same external characteristics or behaviors when loaded
b. terminal voltage of each machine must be numerically equal
c. terminal polarity must be the same

Advantages of operating in paralle! over single operation:

4. no generator is overioaded (load is properly shared).

b. good maintenance procedures since machine can be shut down
immediately for check-up Purposes while the rest of the generators
are still delivering the energy demanded by the load.

C. service is continuous with slight power interruptions.
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Types of
DC motors according to connecti
jons:

MOTOR :

— amachine that converts electrical energy to mechanical energy- ltis the

opposite of a generator. : a. Sh

3 unt motor —
parallel. or — the armature a
nd the field windings a
e connected §
in

Note: The pasic parts

| Mechanical
Load L
_J R,
. VS L2, E_b =V.
ofaDC generator aré the same basiC parts of a DC motor. i E, s —laRg
I R
& Ish 'S = la ‘Flsh
.’f

Counter or pack emf — voltage induced into the armature conductors of a DC motor
when the armature rotates.
! Speed-torque characteristics of a DC motor: l v,
This T sh = o
+ j a. The speed (N) of a DC motor is directly proportional to the back emf (Ev) latheanﬁ:Pe is used where al Ren
and inversely as the flux (¢) generated per pole. ines, wood working moz:‘ a constant speed
achines is requi
b. Serie and other > required. Ex; .
S m machin amples,
N=k Eo series. otor — the armatur BT, 5
n € and the fi
¢ eld windings are connect
ed in
p. The torque (M exerted by the DC motor is directly proportional to both the
armature current (la) drawn and the flux (%) generated per pole-
IS =lee = ll
T=kt lad el
E, =
¢ VS-'a(Ra +RS€)

where: kq and ki = proporﬁonality constant
st mechanical power it

—the maximum safe

Horsepower rating of a PC motor
can deliver to the load.
presses, powe
} r ham N, o
P= 2aNT . mers, lifting machines, etc. Examples, in punchi
5 . sL:rr.'g shunt compound . Ching machint
: acr:ssvtvf:th the amature \:/'i‘:;?r — the series field windi
where: HP = mechanical power in horsepower e supply voltage ing while the shunt winding is connected i
N = speed of the motor in rpm . field winding is co =din
T = torque exerted by the motor === 15 Nnecte
k= proportionality constant I
. b §
=44,760 Tisn newton-meter R,
=33,000if Tisin pound-foot T + v l o
—"i s Ra l a
I : E,
a




| 8

] J'

=l +k
Clg=lse l’... §8
jrete

Ep=Vs -13(Ra +Ree)

connected in

series field winding is CONEZ

- Aing is conn
nd motor — the e shunt field winding IS

e. Shortshuntcompou

series
across the @

while th
, ly VO“?ge
wih th:n:‘t]upr‘; winding.

Ep=Vs _]“Rw—iiRa

1 l_s - “.{-'ly’:
Vs ~1saRse
hlen | ig==Sm e

winding
. f the armature Wt
where: Ra= reSIst?:r?; °°f shunt field winding

. ; indin
Ren = res{ztance of the series field winding
Ree = e8!

|, = armature current

ent supply
len = sh“nrt\tﬁ ::gwc:\"{)y the motor from the
|s = CurTe!

= pack emf or counter emf
[\5/: = supply voitage

: d:
unding use
ods of compo
d motors according to mett inding is SO connectednio
Types of compoun tor — the series ﬁe‘dﬂz‘; produced by the e
fferential comp°ung “i‘tooPPOses that of the
Diffe ced by
a. rodu d
that the flux p inding is so connecte
field winding — the series field wmdm?oduced by the
ompound motor sts the flux p
lative C
pb. Cumu

ital r assi
t the flux produced by it aids O
tha X P
ztl?\unt field winding.

Direct Curreng Machineries
To change cumulative to diff

erential and vice-versa, interchange only the term
connections of the series field windings.

Speed regulation (NR) - Percentage rise in speed when load is removed

%NR = NL{&MO%
FL

where: Ny, = no load speed
NrL = full load speed
MOTOR STARTING

At starting, the motor draws a high arma
starting current is the back emf; since at starting is value
is only normal to the motor but

it affects the Operation of the
connected in the same feeder as the motor.,
-y

To reduce the starting current, a

starting resistor (rheostat) is connected in
series with the ammature windings.

ture current. The reason of this hig

is zero. This cun
other load_s

where: R = resistance of starting resistor heeded
a = amature winding resistance

las = armature current at starting (limitations)
V= supply voltage

REVERSION OF ROTATION

The direction of rotation of a DC motor is reversed by any of the following methods:
2. interchange the te
1 interchange the te,

SPEED CONTROLS

rminals of the armatu

re windings
rminals of the field wi

ndings

The speed of a DC motor can

Connected in series to any of t

be controlled b
he following:

Y varying the resistance of a rheostat

8. arheostat in series with the armature
arheostat in series with the field wi

windings
C. arheostat in series with the sy

ndings (most com,

mon method)
pply terminals



=

g
f

RATOR)
TOR (SYNCHRONOUSra(;[;:‘NE
np;|temating current gene
—a

DC gene
e as that ofa
ctly the sam

ALTERN

rator ; However

i inciple is exactly e
Thelr?nr‘;‘tr(‘)grspirt‘?s t‘t)\e field which is
in alte

stationary.

Basic parts of an altemator:

I’I:tiﬁ
ST

rmature) —
b 'th:ttg: ((f?e\d poles and winding)
b.

ted emf:
peed, poles and frequency of
. tween SPE=t = gpeed in rpM
Relation be where: ﬁ o ?\?Jer:bef of P°‘eiz
4B F = frequency in he
=420

hases:
of alternator a8 to number of p
Types

g -p —~ g .
.
s ‘

=V
Vi MAE
Ve

wVe-connected windings

Vi V= Vave
Ve

Alternating Current Machineries

37
Delta-connected windings

4
v i

Vp Vv,
b VL =Vp
Vp -~
where: Vp = generated voltage per winding or per phase voltage
VL= line to line voltage or voltag

conductors of the alternato
Tests on alternators:

€ measured between any two line
r !

a.

Resistance test - use to evaluate the resistance of the windings per phase
Test procedures:

1.

Stop the machine from
2.

running and disconnect all loads
Using an ohmmeter, measure the resistance between any two lines.

@) R

R,

B4 -

N o

3R
Ry 22
272

where: R, =DC amature resistance per phase

R = measured resistance in any two terminais of the alternator
b. Noload testor Open circuit test

Test procedures:

1. Connect a rheostat and a DC ammeter in series with the field winding.
2. Run the machine at synchronous speed.
3. Measure the voltage across

any two lines of the generator using an AC
voltmeter.

Adjust the rheostat resistance so that the AC voltmeter will read
approximately equai to the rated line to line voitage of the alternator.

-
i
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O

Eow Eo

== Eoc =V

erated per phaseed by the voltmeter

where: Eoc = voitage gen\tage as measur

V = line to line vo

c. Shortcircuit test

|
ith great care:
ing: Perform this testw
Warning: Pe

Test procedures:

d
rheostat an i
. ((::?r‘\rr\\eeztt ?hree AC ammeters in
2.
3.

spe
t synchronous
Run the altema::":;er \zm read the field cu

reading of the

; eld winding.
with then-?\atul'e termlna‘s.

in series
a DC ammeter e rheostat so

ction to the a. th
wye conne slowly adjust :
od ar‘rnec\!\t used in the open &

the DC am
4 trra\:::ord the average

— Iy —r 1
8 ® L ()
| Va

Q
®

b
iw = JE,.'
. l 8¢ =‘L
: ach winding ers
ircuit current carried by Zd by the three ammet
where: lsc=short c‘rt‘?t‘:l‘e current as measur
: i
W= average

rcuit test.

Alternating Current Machineries

Purpose of the open and short circuit tests:

To evaluate the synchro|

nous impedance and synchronous reactance of the
alternator per phase.

Eoe

Zs_ e -':;— xs 12 ,6,28)2 "(Ra )2

where:  Z, = synchronous impedance per phase
Xs = reactance per phase

Requirements for parallel operation of alternators:

1. operating frequency must be equal
2. line to line voltage must be equal
3. phase sequence must be the same

TRANSFORMER

- @ static device used to transform electrical en

ergy from one voltage to anothe
without a change in waveshape and frequency

Classifications:

a. According to the core used
1. Core type transformer

2. Shell type transformer
etc

b. According to method of cooling the windings
1. Self-cooled transformer
2. Oil-self cooled transformer
3. Force-oil cooled transformer
4

Force-air cooled transformer
...... etc

€. According to purpose or applications
1. Distribution type transformer
2. Instrument type transformer
3. Power transformer
4. Welding transformer
5. Rectifier transformer
6. Regulating transformer
7. Lighting transformer
etc
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ation
ording to voltage tr,ansfc::r:\ =
R tep-up transformer (low t Lol
12- 2tzg-down transformer (hig

i and secondary
t, ohmic relationships petween primary
rren :
f an ideal transformer

— 1)

Voltage, cU

quantities O 2 18

oy
fe
z

= number of tums in the dary windings

b ':11 -= number of tums in the secon

E2 = primary voltage

E; = secondary voltage

14 = primary current 2
{,= secondary curren oo
R = resistance of primary g
o 2 resistance of secoqdaw wnw‘ LAl
o2 = actance of the primary dingss
))((1 - rr?aactance of the secondary

=

ers:
ts on transform
2 pen circuit test — useé tod

o]
No load test of I
H loss of the transformer.
¥ e side of the
e itmeter and a wattmeter at the low voltag £

et e reading O

L LR i ith its rated voltage. Use th
o he low voltage side vyﬂh S
= Supplgtter to check the magnitude tc; A
3 ‘Elio;tcrgrd the reading of the wattmeter.
Poore = Wattmeterter reading

where‘ PeofB = core |OS$

etermine the iron joss or core

Alternating Current Machineries

b. Short circuit test - use to determine the

copper loss, equivalent resistar
and impedance of the transformer.

Test procedures:

1. Connect an ammeter, a voltmeter and a wattmeter in the high voltage sid
of the transformer.

2. Supply the high voltage side with a variable AC source while the low
voltage side is short-circuited.

3. The variable AC source is varied until
the rated high side current.

Record the readings of the ammeter, voltmeter and the wattmeter.

he ammeter will read approximatel

Peopper = Wattmeter reading

let: Psc = wattmeter reading
Esc = voltmeter reading
lsc = ammeter reading

Xoh = Y(Zon)? -(Ron)?

where: Py = wattmeter reading during the test
Esc = voltmeter reading during the test
lse = ammeter reading during the test
Ron = equivalent resistance referred to the high side
Zon = equivalent impedance referred to the high side
Xon = equivalent reactance referred to the high side

c. Polarity test

\
Note: The correct polarity of the terminals of a transformer is
operation of transformers and when several transform
three phase applications.

needed during parallel
ers are to be banked for

The polarity can beé determined using any of the following ways:

1. Noting the manner in which the terminals are marked.

H, ® F~ ] @
! NxINz
H, ——X. H

X1 Hl —. Xz
N'|IN2

Xy

Subtractive Additive
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o

i than t
[ is grea?er :
etészdmlemw its reading is sma
e \arity is subtractive.

(Eg)'
ly voltage
Eilor than the supplY
t
. x-oe |f the voltme
Indications:

farity is ad
sgnage, the po!

transformers
parallel operatic ! i
a

¢ ts: :
Requiremen e tarity
tio must be the sam connected as o pO of all transformers
voltage ra t be properly reactance
1. transformers mus uivalent resistance to
% the ratio of the ed Xy
b be the same. :
NN —
1 X2
H, Subtractive
| X2
H‘ N 1'.N2 Xl
H,
Additive

to both
with only oné winding common

— a transformer
former — a ua
Autotrans windings.

should

primary

Ey _Na
. —E_; Noc
b
E, B
c

Alternating Currens Machineries 43

Instrument transformers — used in conjunction with an ammeter or a voltmeter tg
Mmeasure relatively large valyes of current or voltage.

a. Current transformer (CT) - the primary terminals js Connected in serieg to
the line in which the current flowing through it is to be measureq while an
ammeter of suitapje range is connecteq across the Secondary terminajs.

b. Potential transformer (PT) - the pri

high voltage line in which the voj ge across. it is to be measured while 5
voltmeter of Suitable range is connecteq across the Secondary terminajs.

Standard kva ratings of SINGLE PHASE TRANSFORMERS

1.1%.2,3,57y
15,20, 25, 30, 37 %,
90, 75, 100,7150, 167,
200, 250, 333 and 500

Standard kva ratings of THREE PHASE TRANSFORMERS

36,9,
15,20, 25, 30, 37 %,

45, 50, 60, 75, 100,

112 1, 150, 200, 225, 300
400, 500, 750, 1000
1500 and 2000

AC MOTORS

(]

Types of rotor as to construction:

a. Squirrel Cage type - the rotor consist of aluminym bars located in slots in
the iron core and connected to one another by means of heavy cast
aluminum rings located on both ends of the core,

b. Wound rotor type - the rotor has windings that are Connected to
Commutator,

Capacitor motors - g single-phase induction
and a stator that hag tWo windings called the main or run windings and the

1. rotor

2. stator

3. end Plays or brackets
4. centrifugal device
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5. stationary switch
_ 6. oneor more capacitors

a. Capacitor-start motor —an electrolytic capacitor is inserted in the start
windings. The motor is equipped with a centrifugal switch that disconnects
the start winding after the rotor has accelerated 10 about 75% of its rated

speed.

b. Pem'lanent-sp“t capacitor motor —2a capacitor motor having N0
centrifugal switch. it uses an oiled filled type capacitor instead of an
electroiytic type-

c. Two-value capacitor motor—2a capacitor motor using different values of
capagcitance for the start and run windings-

Repulsion-start induction motor —one of the oldest forms of single-phase

induction motor and wereé widely used from 1930's through 1950's. The rotor

has a standard DC armature winding, & commutator of special design and @

centrifugal mechanism for short circuiting all the commutator pars when the
motor approaches its rated speed.

Features: @ high starting torque
jow strating current
c. itis capable of doing well on low voltage
d. most expensive of all single phase motors

Universal motor —itis basically 8 series DC motor whichis specially designed to

operate on single-phase AC as well as DC supplies. The direction of rotation is

reversed by interchanging the connection to the armature or to the field.

This motor is commonly used in portable tools such as electric drills, saws, etc
and in home appliances such as blenders, Mixers, yacuum cleaners, etc.

Features: @ high speed
small in size

Three-phase squirrel cage induction motor — supply voltage is a three-phase
voltage. The direction of rotation is reversed by interchanging any two line
terminals to the motor windings.

Features: & more powerful comparedtoa single-phase
_ no starting windings
c. notnoisy, unlike single-phase motors which vibrate at a rate of
twice the frequency of the AC voltage supplied
d. rotor speed is slower than its synchronous speed

Wound rotor i
r inductio

place at the co! n motor — it consi

JEy nducti nsists of a

wind i ng bars : rotor ;

that :.zgissgrt:;ee rg;or is that th(gwi?ezq;"el cage rc(:?c:: ¥:2 ::jl’ee windings in

be controlled, be added and thergfﬁ’{;’“g"t out through \t/:gt;%e ofihaving

nngs so

cu
rrent through the windings can

Alternati
rnating Current Machineries

4.

Features: a

variable speed i
b. hlgh Starﬁng tor:?]peablllty

c. efficiency i

Cy IS IOWer

S compared

ynchronous motor - the basic to a three-phase induction mot
or

generator. The parts are si

2 : R

- motor is needs a DC v:;'g‘;zft:)o a three-phase synch

es: a excite the rotor wi ronous
: r windings.

it can be u i
sed to improved system power f
r factor
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FUSES. ggs;;SWl’:lil":llESs.-&.illlSGIIIIIIEBTS

Rl Ty of the conductor.

rated ampacity

Causes of overcurrent: B
f the equipment or
overload O SRS

b short circuit or grou

b.

! Types of overcurrent devices:

fuse . A
& [ B en
i b. circuit breaker (CB) th a circuit opening fusible elem
il ve device with a the circuit.

there is an overcurrent in

—N,—

rrent protecti
sk ak) when

___E———

—ano
Fussvhich opens (bre

Circuit symbols:

General classification:

in insulating tube.
—itis enclosedin'
Cartridge fuse

in various
only used
a. g

point commonly used in the safety

i 5) ti

: s will hold five ( s i

e TR Fbt:-.lsseed on the type of fuse U o
i times its ra

fier w‘“r::‘:\g‘r’: than 2 seconds to acce

r 1/4 to 2 seconds (not

lerate).

on-time delay ! .
g i'::leal to loads which requi

o

S.
e times its rating for 10 second

Fuses, CB, Switches and Disconnects 45
Important ratings when choosing replacement fuses:

a. Voltage rating - the rating must match or exceed the voltage rating of th
circuit

b. Amperage rating - the rating should match the full load current rating ¢
the equipment or ampacity of conductor as closely as possible,

C. Interrupt capacity — the total current in which the fuse can interrupt withor
being damage.

Circuit symbols:

The:- name of the circuit breaker is taken from the medium or the manner of
extinguishing the arc Produced when the circuit breaker's contacts opened.

a. Airblast type CB - uses dry and compressed aijr to extinguish the arc

b. AircB- interruption occurs in free aijr

C. OQiltypecB- uses a special oil to extinguish the arc

d. Gas type CB - uses SFs (sulphur hexaﬂouride) gasto extinguish the arc

€. Vacuum type CB - uses a vacuum container
...etc

a. Rated voltage, Rated normai current — vajyeg used to designate it and
which is related to the Operating conditions of the CB

b. Rated breaking Capacity - expressed in MVA as the Product of the rateq
breaking current in kilo-amperes and the corresponding rated voltage in kv.

C. Rated frequency — frequency of the electrical system in which the CB s to
be connected.
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" needed) S S
fa FUSE overa . g
o stay in position for along period and
it 1s reliable (it can
1. itisrelia I
2. firstcost is cheaper o .
it does not r;aquire periodic maintenal
3. itdo

Advantages ofaCBovera FUSE:

b. SPDT (single pole double throw) or Three-way switch — used to cor
| the lamp from two different locations. This switch has three terminals.
|
|
cted . L, L,
as been coITe : @
used again after the fault ! iewed ‘ o I
1. it canbe 4v be detected or Vi | i —
can easily S
ftion (open or close) = Rz
2. its pos
witch -
itcanactasas i ors in Amperes:
3. ings of fuses and circuit breake
Standard rating

c. Four-way switch — a special type of switch used in conjunction 'with thr
way switches to control a lamp from three or more different locations. T
switch has four terminals.
35 40' 451 Ll
45, 20, 25, 30, 39, 0 - L
U 0 90 10 ) o 2
50, 60, 70, 82, 200 0*'\.-:—9
! 0 175| g
110, 125| 15! ’ 400' 450' 500| | o-—.\.'_l'—o
225' 250| iOO. 3501 st S4 S
. ) W 3w
600068(1)%00, 2000, 2500,
?3%00 4000, 5000 and 6000 in a circuit
; . urrent path in 2 '
trol (switch-on of switch-off) the ¢
d to con
swn'CH - use

For lamp’s control from three or more
3-way switches needed and the rest,

locations, there should always be tv
are 4-way switches.
Example: Four locations, needs two 3-way switches and two 4-way switches

Five locations, needs two 3-way switches and three 4-way switches
Six locations, needs two 3-

way switches and four 4-way switches
DISCONNECT (safety power switch

isolate a circuit or an equipment
fused or non-fused type.

Symbol:

) — a mechanical switching device use to
from the supply side. It could either be

Standard ratings of disconnects in AMPERES }
; 30, 60, 100
s- 1 , 1
Switches for lamp contro! 200, 400, 600, 800,

1200, 1400, 1600 and 1800

ingle of
to control a sing

itch — used terminals.

ingle throw) switc has only two

inale po‘e sing : This switch
spsT (sing e location.
a. from on
lamps
group of
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SIZING THE POWER Cli

i

ewer for Registered Master Elec

tricians’ Exam by R. Rojas Jr.

AL MOTOR CONTROLS
0L Lty id A g

=

|ectrical energy used to run a motor and

m — controls the &
rol that energy aré

syste!
ed to cont

the devices US
nder motor control system:

p — these co
run

mponents cary the rated voltage and

the motor. These devices commonly

Power circuit grou
wires, fuses, circuit

current needed to operate or
includes disconnects, power
breakers, magnetic contactors,

heaters, and others
roup — these

rigid metal

components are n

Control circuitg
under certain conditi

motor (on and off)

in the motor controller.

conductors or
conduits, and overload

ecessary in switching
ons. These devices
limit switches and

power to the
includes start and stop buttons, relays,
jarms and others.

indicating devices (pilot lamps), @

RCUIT COMPONENTS:

ate the motor from the power source.

other sensors,

Disconnect switch — used to isol
Size = 115% of FLA

where: FLA =means Full Load Amperes of the motor

size of disconnect shall be used in 1

Example: What
motor!
Refer to the table for standard motor’s FLA:
0V, the FLA is 10 A.

For 1Yz HP, 23

size = 115% of FLA
=145 x 10
=115A

Refer to the table for standar
standard size of disconnect available)

d sizes of disconnect, use 30 A (mi

1/2 HP, 230 V single-phase

nimum

Basic Industrial Motor Controls

Standard full
lo
ad amperes (FLA) of single phase AC mot
otors

iler—-0e 115V
A oy e — 28V [ 250V
/30233 5.8 33 24 2.2
7205 7.2 e 3.2 29
£/ 078 9.8 56 4.0 36
i 13.8 7.9 ?‘g 4.9
15 ;g 9.2 88 6.9
2 53 11.5 11 8
3 o 13.8 13.2 Sl
5 = 19.6 187 12
75 = 32.2 30.8 i)
10 00 46 4 28
57.5 55 gg

Source: Philippi
: Philippine Electrical Cod
e, Part 1, 1992 editi
! ition

Standard fuil |
oad am
and wound-rotor typep:(ge rsngicl;Q

HP_[115V [ 2
050 |4 5 go V 1208V [230V |[460V
075 |56 3t gf 2 : 3785 V] 2300V

7. : : ;
15 102,4 3'1 4.0 §,§ } oA G151
2 136 7-0 557 5% -S| e
3 ; 8 T e e K
5 :;0 106 |96 3; 2.7
7.5 25-5 167 | 152 |7 39
10 3 242 |2 6 |61
15 22 308 Toe T
20 483 462 Tar—To—11
25 621 [504 a1
30 782 748 Tos o122
40 2 85 Tao—Tor 127
50 1186 1144 10— o122
60 1455 T4 13—
75 177.1 1694 Fiss 65152
100 220.8 2112 [ 192 9; 62 |16
150 412'8 3432 | 312 15; 99 26
200 552 396 1360 [180 . ]
528 (480 240 a1
49

Source: Philippi
ppine Electrical Cod

e, Part 1, 1992 editi

2 10n.
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ter Electricians Exam by R. o 2. Power circuit conductors — these conductors carry the full load current to the
iewer for Registered Mas hase synchronous type motor terminals.
g i 4 amperes (FLA) of @ Ll Size = 125% of FLA
full loa
standard
motors

Example: Refer to previous example, what size of type THW copper conductors shall
be used?

Size = 125% of FLA
=1.25x10=125A

Refer to the table for standard ampacity of conductors, use size 2.0 mm?
THW copper whose ampacity is 15 A.

Allowable ampacities of insulated copper conductors rated 0 - 2000 V, 60°C to
90°C (Not more than three conductors in raceway or cable)

1,1992 edition
philippine Electrical Code, Part
Source:

Size Temperature rating of conductors
4 amperes (FLA) of DC motors 60°C 75°C 85°C 90°C
Standard full 102 Types | Types [ Type | Types
™ FEPW,RH, v TBS, SIS,
L mm? UF | RHW, THHW FEP, FEPB,
15 THW, THWN, RHH, THHN,
i XHHW, USE, THHW,
W XHHW
2.0 15 15 25 25
35 20 20 30 30
5.5 30 30 40 40
8.0 40 45 50 50
14 55 65 70 70
. 22 70 85 90 90
' 30 90 110 115 115
38 100 125 130 130
50 120 145 150 150
60 135 160 170 « 170
80 160 195 205 ~ 205
100 185 220 225 225
125 210 225 265 265
| 150 240 280 295 295
| 200 280 330 355 355
| 250 315 375 400 400
| 325 370 435 470 470
400 405 485 515 515
500 445 540 580 580

L Source: Philippine Electrical Code, Part 1, 1992 edition.

,1992 edition
philippine Electrical Code, Part 1
Source:
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uld be selected to
However as a rule,
faults.
to protect the motor for overcurrent due to
CB —used to
3. Fuseor

the closest lower standard size,
if there is no available standard size, the next higher
standard size shall be used
Example: Refer to previous example, what size of 3 time delay fuse shall be used to
Size = Percentage factor of FLA protect the motor from overcurrent?
S A d
pranch circuit short-circuit and groun l
ra i
. tﬁng of motor
imum rating or se
:T,T:r;rotective devices

Referring to the table for the Percentage factor to be used for 3 time delay
fuse, use 175%.

Percentage factor of full load current
e = -
Time

Instantaneous
TOR
Type of MO

Size =175 x10=17.5 A
trip CB

All AC single phzse
uirrel cage an

:3nchronous motors

with full voltage,

resistor or reactor
rting:

3 Nogcode letter........

Therefore use 15 A (the closest lower standard size available)
4. Magnetic contactor — it is basically a large switching relay designed to open or
closed the path of current to the motor terminals.

Contactors are manufactured a

nd sized usi
NEMA

ng some standards:
- National Electrical Manufact

urers Association
- International Electrotechnical Commission
EEMAC - Electrical Electronics Manufacturers Association of Canada
....etc
eletter Fto V...
g?:?ie letter Bto E...
Code letter A.........
All AC squirrel cage

Factors to consider in sele

cting sizes of contactors:
a. voltage rating
b. current rating
chronous C. horsepower rating
?rll“(;jt:rysnwith autotrans- d. duty cycle
trating
fom?rn?ore than 30 A
Ly No code letter........

5. Thermal relay or Overload relay — used fo protect the motor during critical
overloading periods,
A .
More than |2?ter ....... Service factor (SF)-a nameplate data used to determine whether the motor is
ggd c:‘(l‘:tter FtoV.. allowed to carry overloads for a certain period of time.
E-
Code letter B to : -
Code letter A....:----I Setﬁng=125%ofFLAifSF=1._-1‘5
High reactance squirre
caﬁgt more than 30 A
No code |ettel' .......
More than 30 A

No code letter.... ...

Setting = 1159% of FLAifSF=1.00r not written
Direct current

Bample: If the motor of the previ

ous example has 3 service fctor of 1.15, what will
be the trip setting of the overload relay to be used
hp
t more than 50
N?\]O code letter.......
More than 50 hp

No code letter.......

=1.25x10

~5A
lh ‘neE lC . ) 12
.
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Note: The number of overload heaters to be used is dependent on types of
motor and type of supply system avallable. Refer to the table below.

of overload units
DC ungrounded
DC one conductor grounded conductor
1-phase AC or 3-wire, 1-phase AC of DC, | 1 in either
DC ungrounded
conductor

grounded neutral
2, one in each phase

Kind of motor

2-phase AC 3-wire, 2-phase AC,
ungrounded
conductor grounded conductors
2-phase AC a-wire, 2-phase AC, 2, one per phase in
grounded or ungrounded ungrounded
conductors

Sphase |

source: Philippine Electrical Code, Part 1, 1992 edition.

SIZING THE FEEDER CONDUCTORS & THE PORTECTIVE DEVICE SUPPLYING
MORE THAN ONE MOTORS:

Conductor size = sum of the motors FLA *+ 25% of the largest motor FLA

Feeder protection = largest motor protective device + sum of FLA of the
remaining motors

Example: Given the FLA of the three motors as shown below, what is the stze of the
feeder conductors and the size of the feeder protection to be used!

Motor A=10 A
Motor B=12 A
Motor C=8 A

Conductor size=10 * 12 +8 +0.25(12)
=33A

Refer to the table for standard conductor ampacity, use 8.0 mm? THW
copper conductor whose ampacity is 40 A.

Basic Industrial Motor Controls 57

For the lar '
= Saogzcs;r?f;or protection (motor B):
=25x12
=30 A
Therefore, use 330 A CB

Feeder protection = |
= largest protective devi !
L ce + summation of the other
=30+10+8
= 48 A
Therefore, use 3 50 A CB

BASIC MOTOR CONTROL CIRCUIT DIAGRAMS:

a. Single Start-Stop pushbutton control
St
L
— R __@-_SL_I 2
L —
C

b. i
Control with pilot lights for signaling purposes

Stop Start

N

L,
lo— (0)
| (O

C
——

C
——6-

OL
=
— j__ll =

buzzer

Mote: The buzzer i
e is used to gi i
T give an alarm in cases where the motor is
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trol shown to prevent the motor for accidenta] starting when the secondary
. Jog-Start-Stop pushbutton con | | . .
c. Jog tion in which the motor will run when a pushbutton is | terminals of the control transformer, is grounded
—i ratio I
::,egs.gsz‘dgan:: vt:?l :fc:: when the said pushbutton is released. | Tebds on'the LRI pmt?ct ey S

Stop Jog

Start
Lz |
L, _l_ : OL | Reduced voltage or reduced current starting - these methods are used in starti
=) l—

| motors.
'. LI Common methods:

soalintariok - stator windings at start and thus the starting current will be lower than
rd-Reverse-Stop control with electrical interloc Would have been started on rated line voltage. After a preset time, t
o5 horwa autotransformers are removed and the motor then continues to run at rate
: Stop For L, line voltage.
L

nded to the motor's terminal box.
At starting, the motor is connected Wye, which means that each windiny
carries only 58% of the supply voltage and this makes a lower current a
starting instant, After a preset time, the motgr is reconnected in defta anc
continuous to run,

OL
A —,H‘—I b. Star-deita starting - this method applies only to g three-phase deijt
R connected motor with ajj six leads, exte
F

connecting one part of the windings across the Supply voltage and after a
Preset time, the secong part is to be Connected across the first part.

—o o—_®+ C. Part winding starting - this methog provides lower starting current by first
R »
Il
L

_d.  Primary resistance starting - this method uses a resistance of Suitable

. Rage . o . . .
r to step down the controller vo . Current capacity. These resistors are to be connected in series with each
e. Control yvith ahg‘?r;?fc%r,:rt\rzl circuit components are not rated for line line conductors to the motor. Dye to the resistance, the voltage supplied to
= thlﬁa r;:t the stator will reduced because of the voltage drop in the resistapces.
Vo .
L, Liz €. Secondary resistance starting — this Mmethod is used to start a wound

L s

v
I___| — Ground
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ILLUMINATION (E) — the intensity of light per unit area

Terms, quantities, units and conversion factors:

Light — the energy radiated in the form of luminous flux that produces a

sensation to the eyes.

b. Lumen (Im)— unit of lumincus flux

Brightness — the intensity of sensation resulting from viewing light sources

and backgrounds.

d. Color— defined as the quality of visual sensation which is associated with

the spectral distribution of light.
Glare — a strong steady dazzling light

£ Candlepower (1)-the light radiating capability of a light source

e (1)) @ = total lumens produced by the
™ lamp

Candle or candela — unit of candle power

h. Coefficient of utilization (Cu) — ratio of the jumens actually received by a
particular surface to the total lumens emitted by the luminous source. This
is dependent on type of lamp, type of lighting system and color of the room.

5 fumens emitted
it is the factor related cleanliness of the lamp

i. Depreciation factor (Df)—
of lamp after recommended life, etc.

including the room, replacement

illumin ation when everythingis new
flumination Aunder actual condition

of=

‘ Hllumination & Lighting Materials 61
j.  Efficacy - ratio of luminous output to the input power in watts

lumen output
wattage consumed

Efficacy =

k. Footcandle (Fc) — unit of illumination when foot is taken as the unit of

length.

footcandle = UMeNS
ft2

L S
Lux (Lx) — unit of illumination when meter is taken as the unit of length

ux = I_umezns
m 1footcandle =10.76 tux

LAWS ON ILLUMINATION:

1. The illumination on a surface i ctl
q 3 ce is dire i o
intensity of the illuminating source. y proportional to the luminous

2. The illumination on a surface is i
ace is inversely proportio
the distance between the illuminating soul:ce F:r:d th:aslutrcf,at:ee saarecl

3. The illumination on a surface i
ce is directly proportional t
angle made by the normal to the illuminated surface wit?wthe e
the incident flux. the direction of

@ Light source

E=—cos6 sEcaTTy
SR o d=Vx? +h? |

where: F =I illumination at point P
= uminous intensity of the light source
Ic: f dlstange of t{1e light source to point P
= mounting height or distance of the light source from the surface

T e T I I T T T i s
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x = horizontal distance of the light source to point P
0 = angle of incidence

-

l l g ll‘ lll l)g' :::t 5:,3‘:2‘:]5
I WOl k")g table. lelat iS tl)c ”)tel )Slty o‘ I‘”u“””atlo” o‘ 4 Po”)t on tlle tab]e‘

Po y P = eqgree.
SI ce (< in (o Cst IS dl ecﬂ lo c la 1 0 Zero d g
§p] tll to‘ hit T ri be w H) m i ¥

| SO 100

E = 1.0 foot-candle

cos0°

Average efficacy of various types of lamps:

Lamp name Lumen per watt
Fluorescent 52 = gg
incandescent 14 -
Mercury A0S70
Metal halide 60— 1880
Sodium lamp 9?6'_ S
Tungsten halogen

f light that falls
in terms of the percentage of | the
Lging s v clsad 1 e o prcntage oIt o o
downwa

walls and ceilings.

rd | % upward
Lighting system name % downwa A
Direct gg 18
Semi-direct % 4
General diffuse — -
Semi-indirect 4 2
Indirect

ELECTRICAL LIGHTING MATERIALS

1. Incandescent lamp — the most commonly used lamp

Characteristics:
a. costis cheaperd T :
ing and sma ) 1
2‘ f::ﬂm 0% of the inM power is converted to lig
d' sensitive to voltage fluctuations
e. life spanis short

3. Mercury lam

Hlumination & Lighting Materials

2. Fluorescent lamp - one of the most commonly used lamp, second only t
the incandescent lamp.

Characteristics:

a. for the same light o
incandescent lamp
pleasant light output (high efficacy)
life span is longer
hot sensitive to voltage fluctuations
limited to indoor usage
noisy due to ballast hum

utput, it consumes lesser energy than an

"0 ao0o

P — a combination of the arc discharge characteristics of the
fluorescent lamp and the shape of an incandescent lamp.

Characteristics:
a. higher lighting efficiency compared to incandescent lamp
b. available in many different sizes and shapes
C. requires a ballast and a certain warm-up period before discharging
full intensity

d. like the fluorescent lamp, it is also noisy

4. Sodium lamp - high intensity discharge lamp

Characteristics:
a. small in size
b. life span is longer
C. high lumen output

d. does not start instantly but warm-up period is shorter than that of
the mercury lamp

5. Tungsten halogen lam

P — a special type of incandescent tamp also known
as quartz lamp.

Advantages over an ordinary incandescent lamp:

a. lighting ability (level of light output) is constant
b. longer life

C. efficacy is higher

Metal halide lamp — it is basically a mercury lamp with a certain innovation
of its arc tube,

Characteristics:
a. better coloring effect com
efficacy is higher compa

C. life span is shorter com

pared to a mercury lamp
red to a mercury lamp
pared to a mercury lamp
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x = horizontal distance of the light source to point P
0 = angle of incidence A

candlepower of 100 candelas is hang 10 feet directly above the

Example: Alamp having a ion of a point on the table?

working table. What is the intensity of illuminat

= e.
Since the point of interest is directly below the lamp, 8 = zero degre

| 100 0
= —c0s0= cos
E 7 coSs a 0)2
E = 1.0 foot-candle
Average efficacy of various types of lamps:
Lamp name Lumen per watt
Fluorescent 50 - gg
incandescent 14 - 20
Mercury 40— -
Metal halide 60 -1 5
Sodium lamp -80 - o
Tungsten halogen 16 -

of light that fails

e g nta
Lighting systems are classified in terms of the perce geof light towards the

downward towards the work plane and the percentage

walls and ceilings. =
rd | % upwal
Lighting system name [ % downwa
—g__gﬁect = lg
General diffuse 50 80
Semi-indirect 43 o0
indirect .

—_—

ELECTRICAL LIGHTING MATERIALS

1. incandescent lamp — the most commonly used lamp

Characteristics:

e cl'_\eaper Wl in size

f::ltysamg%&é:f"t‘hae input power is converted to light
sensitive to voltage fluctuations

life span is short

oQa0 oW

Hllumination & Lighting Materials

2. Fluorescent lamp - one of the most commonly used famp, second only
the incandescent lamp.

Characteristics:
a. for the same light output, it consumes lesser energy than an
incandescent lamp
pleasant light output (high efficacy)
life span is longer
not sensitive to voltage fluctuations
limited to indoor usage
noisy due to baltast hum

~oopo

3. Mercury lamp - a combination of the arc discharge characteristics of the
fluorescent lamp and the shape of an incandescent lamp.

Characteristics:
a. higher lighting efficiency compared to incandescent lamp
b. available in many different sizes and shapes

€. requires a ballast and a certain warm-up period before dischargi
full intensity

d. like the fluorescent famp, it is also noisy

4. Sodium lamp - high intensity discharge lamp

Characteristics:
a. smallin size
b. life span is longer
c. high lumen output
d.

does not start instantly but warm-up period is shorter than that of
the mercury lamp

5. Tungsten halogen lamp - a special type of incandescent lamp also know
as quartz lamp.

Advantages over an ordinary incandescent lamp:

a. lighting ability (level of light output) is constant
b. longer life

c. efficacy is higher

6. Metal halide lamp - itis basically a mercury lamp with a certain innovatiol
of its arc tube.

Characteristics:
a. better coloring effect compared to a mercury lamp
b. efficacy is higher compared to a mercury lamp
c. life span is shorter compared to a mercury lamp
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TITLE b
This act shall be known as the “New Electrical Engineering Law.” I Delegate the investigation of the =

se to the chairman
» @ member of the

COMPOSITON OF THE BOARD
The Board of Electrical Engineering shall be created as a collegial body under a(‘d.ShaII become final and e
the general supervision and administrative control of the Professional Regulation within 15 days from recej toi”( ;acutory unless appealed with th
Commission, hereinafter called as the Commission, composed of a chairman and | P he copy. e Commission
two (2) members to be appointed by the President of the Philippines from - After f-iue notice and hearin
among the recommendees of the Commissioner of the Professional Regulation €xaminee from future examg' cancel examination resuits ang
or referred to as the Commissioner, who were chosen from reprimand the applicant witlinattion’ refuse or defer his registr. (t)r Sl
ociation of electrical engineers and f‘:‘;hls profession, revoke his :e?t';g warning; Suspend him frorra;I tll?g' i
m the roll of PEEs, REES or RMcEaste of registration or de-list his :):nctlce
e

Commission, hereinaft
the nominees of the integrated and accredited ass
rs and allied fields

of other registered associations of electricat enginee
m. Admini .
ister oath in connection with the administration,

POWER AND DUTIES OF THE BOARD

The Board shall be vested with the following specific powers, functions, duties i
and responsibilities: : yeuarn;'; :f:gzgl report on the proceedings and
mmendati accompli 4
a. Supervise and regulate the practice of electrical engineering in the of each year. ons of the Board to the Comt?nllsssggen? during the
Philippines i - after the close
: osecute or institute crimi
riminal acti :
the rules and regulations of theagt'o‘;': dagalnst any violator of the Act and or

cations of the applicants for registration

b. Determine and evaluate the qualifi
on and for special permit.
P.  Adopt an official sea].

with or without licensure examinati

c. Prepare the examination questions and prescribe the syllabi of the subjects v
and their relative weights for the licensure examinations. Q. Coordinate with the DECS
courses, In prescribing, amending and !
d. Prescribe, amend or revise the requirements for PEE and subjects in the : - Or revising the
licensure examination for REE and RME and their relative weight subject to ' Ecr’iscrtl‘be guidelines and criteria onth
cation n the CPE ot '
Profession)aflrigg;im for PEEs, REEs and RMI(E(;O: t'c?umg Professional
es after compliance with the CPnE rr: new their
: quirements,

the approval of the Commission.
PEE and applicants who have passed 5. Perf
: orm such othe

E and RME and issue corresponding . r functi e
effectively the Act, 'ons and duties as may be necessary to imp|
Plement

Register successful applicants for

e
the licensure examination s for RE
certificates of registration and professional licenses.
f  Look into the conditions affecting the practice of the electrical engineering
ction to places where registrants

profession and conduct ocular inspe
practice their profession.
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QUALIFICATIONS OF BOARD MEMBERS

a. Be a natural-born Filipino citizen and a resident in the Philippines for at
least five (5) consecutive years.

b. Be at least thirty-five (35) years of age, of proven integrity with high moral
values in his personal as well as his professional conduct.

c. Be a person with no final conviction by the court of an offense involving
moral turpitude.

d. Be a holder of the degree of Bachelor of Science in Electrical
Engineering (BSEE) from a university, school, college, academy or
institute duly constituted, recognized and accredited by the Philippine
government.

e. Be a professional electrical engineer (PEE) with a valid certificate of
registration and a valid professional license duly qualified to practice
electrical engineering in the Philippines.\

f. Have practice electrical engineering for a period of not less than ten
(10) years prior to his appointment, with a swom statement as such.

g. Not be an official member of the faculty nor have a pecuniary interest in
any university, college, school or institution conferring a bachelor's degree
in electrical engineering for at least three (3) years prior to his
appointment and is not connected with the review center or with any group
or association where review classes or lectures in preparation for the
licensure examinations are offered

TERM OF OFFICE

The members of the Board shall hold office for a term of three (3) years from
the date of appointment or until their successors shall have been appointed and
qualified. Vacancies in-the Board shall be filled up by the President from the list
of recommendees selected by the Commissioner who were chosen from the list of
nominees submitted by the integrated and accredited association for the unexpired

term only.
REMOVAL OF BOARD MEMBERS

Any member of the Board maybe removed by the President of the Philippines
upon the recommendation of the Commissioner for neglect of duty, incompetence,
malpractice, commission or tolerance of irregularities in the examination or for
unprofessional, unethical, or dishonorable conduct, after having been given the
opportunity to depend himself in a proper administrative investigation

T

2
EXECUTIVE OFFicER OF THE BoARD "portant Notes About R4 7939 g

T(':r;e Commissioner of the
nduct the €xamination gi

HOLDING oF EXAMINATIONS

shall

; - The qualifi :
all be issued not ater ?han tz:: (?8;) ':aay':s for
prior

ol
e fegistered magter

to 3
€ examination, t:::sahsh

sterelectriciany
Possesses the following

the date of

A 7 -
Heis a citizen of the Philippines

b. Heij
€ Is at least eighteen (18) years of age
He is of
good reputation with high moraj values

d. He has not
turpitude

gineering (BSEE) prograr, o aB::helor of
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3. Has completed from a one-year electrician’s course of instruction
from a vocational or trade school recognized by the Philippine
d in addition, has at least three (3) years of

government an
after completion of the course of instruction on

apprenticeship
electrical wiring and installation, operation and maintenance of

utilization devices and equipment, or

four year high school education or its equivalent

4. Has completed a
and in addition, has a subsequent specific record of at least five (5)
ijon, operation

years of apprenticeship in electrical wiring and installati
and maintenance of utilization devices and equipment

REPORT OF RATINGS

The Board of Electrical Engineering shall, within one hundred fifty (150) days
after the date of completion of the examinations, report the ratings obtained by each

candidate to the Commission.

RE-EXAMINATION OF FAILED SUBJECTS

shall be allowed to re-take, any number of times, only on the

An applicant
h he has obtained a grade below fifty percent (50%). When he

subject/s in whic
shall obtained an average grade of seventy percent (70%) in the subject/s repeated,

he shall be considered to have passed his licensure examination.

OATH
All successful candidates in the examination shall be required to take a
ernment official authorized to

professional oath before the Board or any gov

administer oaths prior to entering upon the practice of PEEs, REEs and RMEs.

ISSUANCE OF CERTIFICATES OF REGISTRATION AND PROFESSIONAL

LICENSES

The registration of PEEs, REEs and RMEs commences from the date his name
is entered in the roll of registrants or ticenses for his profession. Every registrants
who has satisfactorily met all the requirements specified in this Act, upon
payment of the registration fee, shall be issued a certificate of registration as a

PEE, a REE or a RME that shows the full name of the reg
number, signed by the Commissioner and official seal, as evidence that the person

named therein is entitled to practice the profession with all the rights and privileges
appurtenant thereto

A professional license signed by the Commissioner and bearing the
registration number and date of issuance thereof and the month of expiry
renewability shall likewise be issued to every registrant who has paid the annu
registration fees for three (3) consecutive years and has complied with
requirements of the Continuing Professional Education (CPE) unless exempted

therefrom

Important Notes About R4 7920 ¢
The PEE e .
professionaj :c e o
the documents
profession

REES or RM
Es shal
ense number all be requi i
o , the red to indi ji
he signs, uses Ordiastse ug‘;‘gf.stered, an; ‘:"feat:a the's ;'egistraﬁon
N connection wj of its expiry ir
ith the by

istrant and with serial’

REF expiry i
USAL TO ISSUE CERTIFICATES PR

I or dishon m
orable conduyct org to :,:;ll::g’;mde or to any perso,
n of unsound n
mind.

justi m the finali
Justice, may recommeng ality of the Board's decision e
» the Board,

stration - to ;
to the applicant. the Commission the issuance of th
e

REVOCATIO
N OF
o CER
F THE PROFESSION TIFICATES AND SUSPENSION FR .
OM THE PRA
CTICE

The Board
certificate shall have the
fraud in o, gf registration or SUI;OWer, upon proper noi
incompeterlntga;:““9 Sio ce"ﬁﬁca‘tfr:::‘ fim for any of tf!ee afgﬁ hearing to revoke 5
of this » Or for unpro registration owing causes: ny
Code ;Qct, the rules an'; fessional or dishong, or for gross "egligees' use of
of Professiona Ethic;egmatlons and o therf:bl'e conduct, of forl\‘/?ei oI
olicie: b iolati
REISSUANCE s of the Board ang the

CERTIFICATES OF REVOKE CERTIFICATES AN
D REPLAC
EMENT OF
LOST

of one (1) approval of
- year the Commisei
fr frc:: gatf o "eVocgtr?c;?m's;fmn' the Board may, afy
om - pplicati a certifi » aiter e
the necessity of urfd:argg?ng)r an onginal one ?tatri o eaSOnstgerne;;';anon
n.

FIELD OF mpt the a3
PRACTICE OF A REGISTERED wm i
j ASTE

R ELECTRICIAN

electrical engineer.
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RME Board April 1994 o
1. A &voﬂea:acid battery has an intema! re§i;:tanoe of 0.01 ohm. How m 1
| ' current will flow if the battery has a short circuit T
A. 60A
J B. 600A
C. infinity
D. zero

i inductive reactance of 10
ies circuit has a resistance of 6 ohms, an inductive
gl?rrgcazggets:aigcciﬁve reactance of 18 chms. What is the circuit power factor?

[ = /“/()7-

* 0.6 leading i ’Z
0.8Tagging e %
0.6Tagging o 7 C

0.8 leading 2 \& ¢ *

A binary alloy of copper and zinc.

A. Bronze
-~
_B” Brass

C. Alnico
D. Steel

11995
RME Board April 1994, RME Board Apri 5
4. The resistan:e of a conductor when its temperature is increased,

_A. increases
B. remains constant
C. varies
D. decreases

5. A meter whose needle is initially at the center.

A. Dynamometer
B. Iron vane meter
.C. Galvanometer
D. Voltmeter

RME Board October 1995,

-

/

Test I(Technical Subject)
RME Board October 1996

6. Automatic device that operates at preset values is known as

B.
C.
D.

relay

mercury switch
contactor

fuse

7. Modern contact surfaces are made from alloys.
A. copper

«B._silver
C. aluminum
D. manganin

| 8, A voltage source of
"~ Calculate the power

160 W
100w
150 w
180 W

20 Vis applied across the terminals of a 2.5-ohm rheostat
dissipated in the rheostat?

e

A Zo
B.
C.

D.

RME Board October 199§
8. A generator may lost residual magnetism because of

A. vibration
B. over-excitation
_C.. heating
D. varying loads

10. Unit of electrical pressure is

A, watt
B. ampere
C. ohm

" D. volt

11. A diagram showing the
motors and the like in

installation.

physical location of the components: coils, contacts,
their actual positions that would be found on an

A. Ladder diagram

B. Schematic diagram
C.. Wiring diagram

D. Power flow diagram

12. At starting the motor cuirent is high due to

A. counter emf is high
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B. counter emf is zero

*C_.‘ supply voltage is high
D. armature circuit resistance is open

RME Board April 1996 : :
13. Two resistors of resistances 5 ohms and 7 ohms are connected in series across

" a 60-volt source. What is the power absorbed in the 5-ohm resistor?

= 2,
A Sowatts T > 5. e (&
s 0 ?’ I (S
C. 125 watts — =
D. 100 watts == = {2

= S i
14. Shunt generators aré mos{ suitable Tor parallel operation due to their ___.

constant voltage characteristics
drooping voltage characteristics
increasing voltage characteristics
variable voltage characteristics

oo® >

RME Board April 1996

15. A multimeter consist of a:

A voltmeter, current meter and ohmmeter
“B. voltmeter and ammeter
C. current meter and ohmmeter
D. voltmeter and current meter

16. When using ohms law E divided by | would solve for

A. watts
B. amperage
C. voltage
D. resistance
RME Board October 1996 ?
17. On a simple ohmmeter, the zero ohm mark is of the scale. .
e
A. inthe right
B. farleft
C. none of these
D. farright
18. An instrument used to measure the state of electrical charge in a storage battery
A. Amprobe
B. Tachometer
C.. Hydrometer
D. Calorie meter

Test 1(Technical Subject) 73

G
: S i
istance color coding, red color is assigned to a value

20. The members o oard sha:
} f the B hold office fo
appointment. Lol foraterm of __ years from dat
ate of

A.
B.
Aok
D. None of these

g ’ C

A. High side
Low side

C. Either sides

D. Both sides

RME Board October 1995

22. An electric iron
ron takes 3 %2 amps. If :
ohms, what is its power consur?\;iﬁor:ge heating element has a resistance of 40

A. 045k . §7 22
"'cB:" 8.49 kw F’ =i
. 03
D 051 kW (&™) go

= 4@9’0 w%ﬂ—; X

23. Another name for a secondary cell

A. Wetcell
_B. Storage cell
C. Drycell

D. Disposable cell |
|

24., Two resistance
s of 8 and 10
take a total cu ohms respectively a .
rrent of 9 A. What is the current ﬂo)\lwinrg iﬁggzdsg mln parallel and
. resistance?

A. cDT

L-sA Vgt =iy - 29 (16) - 4
C. 6A (

' -if R G

D. 3A
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B. 50Hz
C. 70Hz
D. 60Hz

26. What resistance must be connected across @ 4-ohm resistor in order to give an
equivalent resistance of 3 ohms?

A. 10 ohms

B. 8ohms

C. 12ohms

D. None of these

RME Board October 1995

27. A high resistance connected in parallel with a potential relay across a 120-V
battery will
A. increase the current through the relay
B. increase the voltage across the relay

C. have no effect on the relay
D. make the relay inoperative

citors of 5, 10 and 15 pF respectively are connected end to end. Find

28. Three capa

the equivalent capacity of the combination.
\

A 2.73 pF ANy —
B. 30F A (ORRS
c 523 Co=
D. None of these

RME Board April 1995

29. How is a voltmeter connected in a circuit?

A. Connect in short circuit across the load
B8. Connectin shunt across the load

C. Connect in series across the load

D. Connectin open circuit with the load

30. Component of an atom that doesn't have any electrical charge.

A. Electron
B. Proton
C,~ Neutron
. None of these

31. Alead-acid cellis constructed in multiplate for the purpose of

A. increasing the emf of the cell

B. increasing the capacity of the cell

C. increasing the internal resistance of the cell
D

all of these

Test 1(Te ; .
32. Anoh - echnical Subject
mmeter consists of a meter movement in series with =

A. aninductor

C. a capacitor
D. a battery

H g

A. . high
B. zero
C. infinity
D. low

A. Reactance of winding

‘B— Resistance of windi
(03, Impedance .nd.lng
of win
D. . None of these ding

. . . s . -

C. Break-even
D. Breakdown

g
. .l

Micrometer
. Millimeter
C. Wire gauge
D. Miliammeter
RME Board Octo
. ber 1994, RME
37. The rotating part of a DC motor is k:ocv:::se.r i
A. pole
&3 stator
C. carbon brush

' \.Q armature

(38. The resistan .
; - nce of a coil of wire i
oil, the resistance falls to 880 g 1Ifkt£l:eatw2i:)e C. If the coil is immersed into an

0.006 at 20 ° i
C, how much is the temperature ofr::\se :q:,ei;"?Perature coefficient of

A. 0°C
B. -20°C
C. 176°C
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D. None of these
39. Power factor is defined as the ratio of

A. _watts to volt-amps

B. volt-amps to reactive volt-amps
C. watts to reactive volt-amps

D. volt-amps to watts

40. The electrons in the last orbit of an atom are called

A. bound electrons
| B. free electrons
_C.. valence electrons
D. charged electrons s

41. A 400 MCM cable has 37 strands. What is the diameter of each strand in mils?

n

A. 10.81
B. 1081
C. 104
D. 108 S .
RME Board October 1996 “
42. If the two leads of a DC series motor are reversed, which of the following events
will happen?

A. It becomes a generator
B. It runs in the same direction as before

C. Itwill notrun
D. It will run in the reversed direction

coils of a motor was measured at 21°C and found to have a

43 The copper field
resistance of 68 ohms. After the motor has run for a given time, the resistance is

found to be 80 ohms. What is the hot temperature of the winding?

A. 106.36°C
B. 166.30°C
C. 103.66°C

D. ™None of these

resistance of the coil. If the resistance measured is irifinite, the coil winding is

A. open

B. in perfect condition
C. partially shorted
D. totally shorted

44. The continuity of a coil of winding maybe determined by measuring the

Test I(Technical Subject) 7

Ol urs.

A. 100 coulombs

B. 360,000 coulombs
C. 100,000 coulombs
D. 60,000 coulombs

46. In an automatic “forwa
r rd-re
e o verse-stop star-delta controller”, how many electrica
A. Atleast one
B. Only one
C. Exactly two
D. No timeris needed

47. A cell whose emfis 1.4
! hose is 1. 5 V has an internal resi Wha
will flow if this cell is connected across a 1-othI::as‘ir:t::r’?f AL A

A. 04A
B. 02A
C. 05A
D_ 03A

48. Another name for full voltage starting?

A. Reduce voltage startin
B. Full load starting 2
%/Diregt on line

. Starting without a contactor

A. 50A
B. 86.6A
C. 0A
D. 1667A

50. What is the amperage of a 120 V, 1

volt-amperes? -phase circuit that supplies a load of 3,120

A 26A
B. 30A
C. 22A
D. 15A
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T s TEST 2
 PHILIPPINEELECTRICAL CODE

The maximum electrical trade size of intermediate conduit is
1. e m

A. 150 mm
B. 125 mm
C. 200mm
D. 100mm

i [ xtension on any
tarting any installation work, alt:(r’a;té%n. repair or €
s .p * ?
e Elzfgt:?cal system, what type of permit is ne

A. Building permit
B. Working permit
C. Electrical permit
D. Mayor's permit

ications by
A~ ded for app|l93
e ical Code (PEC) is inten ical installation.
S e Ph“g)n?gzdgsgzgra;ising legal jurisdiction over electrical installa
governm

A. advisory
B. optional
C. mandatory
D. all of these
RME Board October 1995

p

into ___ groups.

4
3
o
6

shall have
dual branch circuits using type FCC (fiat conductor cable)
. Individua !
2 ratings not exceeding

A. 20A
B—30A
C. 15A
D. 40A

Test 2 (Philippine Electrical Code)
6. Which of the following conductors is applicable for underground ser
entrance conductors?
A. type THWN
B. type UF
C. typeMI
D._ type USE

RME Board October 1995
7. If there are three wires of 150 mm? connected to one terminal entering a cabi
or avﬁ\yﬂchboard, the bending space at each terminal shall NOT be less t}
~2—_, provided the conductors do not enter or leave the enclosure through
wall opposite its terminals.

200 mm
300 mm
400 mm
250 mm

(Dow>

8. A clearance of not less than

shall be secured between bare curre
carrying metal parts and any metal surface of an auxiliary gutter.

A __ 26 mm
B. 24 mm
C. 13mm
D. 12mm

9. No box shall have an internal depth of less than

A. 15mm
B. 10 mm
L. 12mm
D. 14 mm

10. Which of the following electrical conductor has the highest resistance?

A. 3.5mm?
B. 8.0 mm?
L~ 20mm?
D. 5.5 mm?

11. A device or equipment which is suspended from overhea

d either by means of ¢
flexible cord carrying the current, or otherwise.

A. Rosette
B Pendant
C. Fixture

D. Air terminal

1111111 1 H-JH”

. I}H!Iiiﬂ"ﬁiﬂ"l'ﬁ”bii;

R
B
-

i1

L

L

'ﬂ‘l!
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12. In the 'schedu|e of loads for motor circuits, which of the following is NOT
included?

A. Type of motor
B. Motor's manufacturer
T Motor as numbered or identified in the power layout

D. Number of phase

RME Board April 1996
13. What is the allowable ampacity of THW insulated copper conductor with an area

of 8.0 mm? and exposed to an ambient temperature of 30 °C?

A. 45A

B. 20A

C. 30A

D. 60A
14. For two conductors inside the conduit, the ampacity of the conductors shall be
derated to what percent?

A 90%
B. 80%
C. 710%

,D,,-None of these

RME Board April 1996
15. Electrical equipment may best be mounted on a concrete wall by using one of

the following. Which one is this?

A. Wooden plug
_B__Expansion bolt
C. Load plug

D. Plastic plug

16. What is the neutral load of a range that has a demand load of 10.4 kW?

A 728kW b

B. 13kw
C. 8.32kw
D. 104KW

17. If the project is extensive and requires more time for checking and for
computations of fees, the issuance of the electrical permit need not be issued
immediately. However, the delay shall not be longer than how many working

days?
A 7

B. 6
£ 5
D. 8

Test 2 (Philippine Electrical Code)

18. Splices in ground conduct
ors shall i
attached so as to withstand a pull testct:i? B8 IS 88 pcticehisandfstial

A. 900 Newtons
B. 880 Newtons
C. 800 Newtons
_D.. 890 Newtons

19. i i
Locations which are hazardous because of the presence of combustible dust

A. Class|

B._ Class|l
C. Class
D. Class IV

RME Board October 1996

20. For an ambient temperature of 30 °C i
bient , @ THW insulated copper i
ca:ross §echon§ icl area of 3.5 mm? and buried undergroggd h(:ac;n?r:j:t ? rIIWlt
mpacity. Which one is correct? e

A. 20A
B. 40A
C. 15A

D. 30A

21. All extended parts located withi " i .
et e there‘t): within _| —__ of the lighting protection system shall

A. 1,500 mm
B. 1,600 mm
C. 1,800 mm
D. 2,000 mm

22. Operation at substantially constant load for an indefinitely long time.

A. Periodic duty
B. Intermittent duty

_C _~Continuous duty
P. Short time duty

23. Transformer exceeding 112.5 kVA, sh
E - , shall not be located withi
combustible materials of the building. (i) i 19

A. 400 mm
_B - 300 mm
C. 200 mm
D. 500 mm

24. Electrodes of iron or steel plates shall be at least in thickness.
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A. 6.2mm
B. 5.8 mm
C. 6.0mm
D. 64mm

i the
il be permitted to serve as
icle-mounted generator shal AL
S :‘r:lrrr‘\ge ec:fett:htreoc‘i’:t;g: system supplied by a generator located on
g:giuer which of the following conditions?

i to the vehicle framg
5 T v s s et S e
= ;?:ur'\\cg:;w cr:;r:ucc:)rrry‘t:grrnri'r‘\als of the receptacles are bonded to
generator frame
D/A“'o'f theseinsulation level for the neutral conductors of a solidly grounded
i e e

A,_600V
B. 300V
C. 500V
D. 1,000V

RME Board October 199 ctional area but are
i = ors have the same cross sé s
2 ae follom;\ %mmxrnﬁg:? of strands. Which one has the least resistan
made up 0

AC current?

A. 19-strand conductor
B. Single solid conductor
{ 7-strand conductor

D. 37-strand conductor

i word
28. Advisory rules in the Code are characterized by the use of the

A.  will
B. would
C. shall
D. should

A. Ground terminal
B. Lightning trap
C. Ground mat

i inal
D,;,, Air termi

35. Above ground tanks containin.

Test 2 (Philippine Electrical Code)
30. Conductors normally used to carry current shall be of ___ unless othen
provided in the PEC.
A.  aluminum
B~ copper
€. copper clad aluminum
D. all of these

RME Board April 1996
31. Light fixtures suspended from the ceiling by chains should be wired so that th

A. chain is grounded

B. wires help support the fixture
C. wires will not touch the chains

D/. wires do not support the fixture

32. An appliance, which is fastened or otherwise, secured at a specific location.

A. Permanent appliance
B. Stationary appliance
C. Portable appliance

_Q.,ﬁxed appliance

33. Which one is a standard rating of an inverse time CB?

A. 140A
B. 130A
C. 120A
D._110A

34, Aerial cable under non-metallic extens

ions shall have a clearance of not le
than from steel structure members or other conductive materials.

A. 60 mm
B. 30 mm
_C._ 50 mm
D. 40 mm

g liquids at atmospheric pressure are consider:
to be protected against lightning if the following requirements are meet. Whi
one is NOT included?

A. The metal roof shall have a minimum thickness of 4.8 mm

B. The roof shall be welded, bolted or riveted to the shell

C. All pipes entering the tank shall be metallically connected to the tank at tt
point of entrance

D. _ None of these
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l 7 1 ¥ LIS ;
Aocordf:g?d?iepublic Act No. 184, a licensed Masten: Electrician h:l?ay operate
% and tend genérator rated up to a certain voltage. What'is'this voltage

A. 440V
B. 750V
C. 220V
D. 460V

37. A heavy duty lamp holder shall have a rating no less than

A. 450 W
B.- 500 W
C. s00W
D. 660W

RME Boa ril 1995
38. In ﬁgidrn“leglpoonduit wiring, conduits shall be supported at least every

A. 2,500 mm
B. 3,500 mm
C. 3,000 mm
~D. 2,000 mm

e | be
39. Conductors used in open wiring method within from the fioor shal
' considered exposed to physical damage.

A. 3,000 mm
B. 2,500 mm
C. 2,000 mm
“D.” 1,800 mm

edge of
40. Heating elements of cables shall be separated at least from the edg
- outlet boxes and junction boxes.

-~ 200 mm
B. 100 mm
C. 150 mm
D. 300 mm

RME Board April 1994 . 'y
41. Auxiliary guttl;rs shall not contain more than current carrying conductol

any cross section.

A. 36
B. 32

-30
B 24

Test 2 (Philippine Electrical Code) 85
42. Circuits rated from 201 to 400 A requires a minimum insulation resistance of

<A, 25,000 ohms
B. 50, 000 ohms
C. 100,000 ohms
D. 12,500 ohms

43. No overcurrent device shall be connected in series with any conductor that is

A. stranded
B. current carrying
C. closed

_D.__intentionally grounded

44. Which of the following size of single-phase transformer is NOT standard?

A, 30kVA
B. 37 %kVA
C. 75kVA
D. 20kVA

45. For the purpose of li
height over

A—~23m
B. 50m

C. 20m
D. 15m

ghtning protection, a high rise building is a building with a

46. Branch circuits are classified according to the maximum

A. voltage across it

B. load being served

C. power consumed

D.__setting of the overcurrent device

47. Cable tray shall NOT be used in

A.__hoistways

. dry locations
C. industrial establishments
D. all of these

48. What type of electrical
thermoplastic™?

A TW
B. THw
C. THWN
D. All of these

conductors has a trade name “moisture resistant
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49. A device used for the purpose of minimizing irregularities in the flow of welding
. currents.

A. Rheostat box

B. Grounding transformer
C. Reactor
D. None of these

d-based electrical installation under the scope of the Philippine

50. For all lan

T : 1. What is the diameter of a copper wire having s cross sectional area of 3,
Electrical Code, where should an electrical permit be filed? < M2 PP g
epartment of Energy : A, 16m
g lCgi‘ﬁl;::e of the City/Provincial Engineer B. 79 miln;
C. Office of the Mayor C. 0.16inch
D. Local Building Office D. None of these
e

2. When n equal resistors are connected in series to a source of emf E 'volts. e
having a resistance of R ohms, which of the Tollowing statements is true?

A. The voltage drop across one of the resistor is equal to E/n
The equivalent resistance of the circuit is equal to nR

B.
C. The current through each of the resistors is the same
. All of these

RME Board April 1994
3. The unit of magnetic flux in Sl is

3\@,’ Master Electricians’ work y:

...To test 3 motor for a ground, connect one lead of the :
;;;cgohmmetcr to the motor frame and the other to one end o
the motor terminals. A grounded motor will have a zero or near

zero reading.

Will this thing A. Tesla
knows how to B. Volt-ampere
C. Maxwell
‘_D_;. Weber

4. If the series field is connected in series with the armature, and the shunt field
connected across the combination, what type of DC generator is this?

A. Shunt generator
B. Series generator

Long shunt compound generator
D. Short shunt compound generator

5. A small lamp used to indicate that a circuit is energized.

A, Pilotlamp
B. Electric sign lamp
C. Control lamp
D. Testlamp
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6. An instrument that measures the voltage or electrical pressure in a circuit.
A. Ammeter
B. Megger
C. Galvanometer
D Voltmeter

RME Board October 1994 . 2=
7. A lubricant to make pulling of wires or cables through the conduit easier is

A. grease
B. resin

C. talc

D. iron filings

8. The start winding of a split-phase induction motor is switched out of the circuit
by a device called

A. magnetic contactor
B. zero speed switch
G, centrifugal switch
D. proximity switch

RME Board April 1995
9. Give an example of an electrical conductor.
A. Brass
B. Asbestos
C. Slate
D. Latex

10. A small light bulb with a resistance of 1000 ohms is connected across a 120-V
line. What is the current through the bulb?

A 128 ©T= 2
B 012A T
C. 0.012A ,
D. 12A

11. A good capacitor has a resistance.

A. negligible
B. negative

C.. very high
{ none of these

12. Practically all batteries have a nominal rating based on the ___ hour rate of
discharge.

A 8

Test 3 (Technical Subject) 89

B. 24
C. 16
D. 12

13. Electrical symbol represented by a rectangle with a letter PB inside.

A. Push button
B. Pull box
Battery panels

D. None of these

14. The energy stored in an electrolytic cell is :

A. an electrical

B. amagnetic

C. amechanical
D achemical

15. The most common usage of resistors in electronic circuits is to

A. limit current

B. introduce a voltage drop
C. generate heat

Lall of these

RME Board April 1996

16. An applicant for the Registered Master Electricians’ Examination must at least
be a graduate of year electrician course of instruction and has at least ___
years of apprenticeship after completion of the course.

_A_—two, two

B. one, one
C. one, two
D. two, three

17. A 200-v lamp has a hot resistance of 400 ohms. The power rating in watts of the
lamp is

A-t00w  P=
B. 200W
C. 600W
D. 250W

18. An inductance has a reactance of 10,000 ohms at 10 kHz. At 2 kHz, the
inductive reactance will be equal to

A. 20,000 ohms
B. 500 ohms X
C. 2,000 ohms .
D. 32,000 ohms
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19. A battery is charged at 15 A for 10 hours. If the charging voltage is 120 V, what
iz the charging cost at 1.00 peso per kW-hr?

A. 15pesos o g
B., 18 pesos -
C. 12 pesos T .
D. 20 pesos
20. How much current is produced by a 60-V source connected across a 12-kQ
resistance?
A. 5A o= 2
B. 7.2A &
C. 20mA
D. 5mA

21. When the speed of the prime mover of an altemator is increased, what
parameter is affected?

A. Frequency

B. Voitage
L. Both frequency and voltage
D. None of these

22. When a circuit breaker is selected, which of the following is the most important
factor to consider?

A. Voltage rating L

B. Interrupting rat!ng

C. Momentary rating j
D. Continuous current rating

RME Board April 1996 :
23. If18 resistanlc’:es; each of a value of 36 ohms, are connected in parallel, then the
total resistance is ' 5 S L
A. 36ohms
_B. 2ohms
C. 648 ohms
D. 54 ohms

24. How many 1.5 A lighting fixtures can be connected to a 15-A continuous duty
branch circuit?

B. 10 - SRRV

C. 12
b8

Test 3 (Technical Subject) 9]

25. Which of the following is an integrating instruments?

A. Ammeter
B. Voltmeter
£, Wattmeter
D... All of these

26. A wire whose resistance is r ohms is bein

g cut into four equal parts. If these
parts are to be connected in parallel, how

much is the equivalent resistance in

ohms? : 207 0.4
i LD G R

A r/12 3

B. r/16 .{Z';_IZ_,E/&..: 7/{,

C. r/8 Y ¢t -

D. r/4

27. The resistance of a material in inversely proportional to its

A. length
B. temperature

-G cross-sectional area
D. all of these

28. An ammeter is connected

A. across the load
}, In series with the load

C. in series-parallel across the load
D. none of these

29. Ifthe number of valence electrons is exactly four, the matenial is

A. a conductor
B. asemi-conductor
C. aninsulator
D. a superconductor

RME Board October 1996

30. In a circuit breaker, the current which exists at the instant of contact separation
is known as

A. recovery current

B. surge current

’g, interrupting current
D. restriking current

31. Which of the following is used to improve or correct the power factor?

A. Capacitors
B. Synchronous motors
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C. Synchronous cohdensers
D All of these

32. Sl unit of potential difference.

A. Coulomb per volt

B. Statvolt
C. Volt per ohm
D.. Vot
33. Commercial unit of electric energy.
A. Joule
B. Watt-hour
C. Megawatt
D. Kilowatt-hour
RME Board October 1996

34. What resistance must be connected in parallel with a 1.0-ohm resistance.to give
an equivalent resistance of 0.2 ohm?

Hls v-\'"L"

A. 0.75 ohm —
B. 0250hm [z Ry
=T 1200hms -

D. 0.50 ohm

35. Which of the following is a disadvantage of carbon composition resistors when
compared to other resistance types?

A. They produce relatively high noise

B. They have a relatively high temperature coefficient
C. BothAandB

D. NeitherAorB

36. When a battery is discharged in use, its voitage is the theoretical voltage.

A. equalto
B. higher than
lower than

D. none of these

RME Board October 1995
37. For a ceiling fan, which of the single-phase motor is used?

A. split-phase type

B. capacitor start and run type
C. permanent capacitor type
D. capacitor start type

38. A water heater takes 2.5 A at 230 V. What is its hot resistance?

Test 3 (Technical Subject) 93

A. 82 ohms
B. 74 ohms
C_92 ohms

D. None ofthese

39. An electric iron draws 15 A at 220 V. It i i
| A . It is desired to reduced th
by connecting a series rheostat. What is the resistance of the rhee::tggn i

A. 3.660hms M

B. 4.55ohms Ceé
C. 5.12 ohms

D. 1.86 ohms i)y S

40. Watt-hour is equivalent to how many joules?

A. 4,186
B. 3,600
C. 44,760

D. None of these

41. The ability of a conductor to allow current flow.

A. Resistance

B. Coefficient of resistance
L. Conductance

D. Permeability

RME Board April 1995

42. The current carrying capacity of the fuse material depends on
A. cross-sectional area
B. length

C. material
_D.. all of these

43. A 0.4 puF capaci i
il pacitor has a cgarge of 2Q uC. How much is the voltage across it?

A 002V Eo o> o oRIBTE .
B. 8v U - &
£ 50V vg x \D

D. None of these

44. Blue is assigned to what digit value in the resistance color code?

A 5
B. 6
@
D. 4

45. The property that opposes any change in current.
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A. Impedance
B. Resistance
C. inductance

D. Capacitance
46. Three 120-ohm resistors are connected in series-parallel. The equivalent
resistance of the combination is .
T2~ L=

H’Rlﬁ/,,-. s

f
’

A. 360 chms
B. 80ohms
C. 180 ohms
D. 40ohms

47. Expired ficenses shall be renewed only after com
What does CPE stands for? .

A. Credit Professional Expenses

B. Certificate of Practice and Experience
C. Course of Professional Ethics

D.. Continuing Professional Education

48. A half wave rectifier uses how many diodes?

A. Atleasttwo diodes
B.. Onlyone diode
C. Only two diodes
D. One or more diodes depending on designer

RME Board October 1996
49. A 25-W incandescent buib rat
burnt out and has to be replaced as s

4 not of the same rating. Which of the bulb
~~ncumption of the busted bulb?

36.
A.
B. & ,
low, th one of 2-ohm resistance. If the
D. none. m resistor, what is the equivalent '
o sistors?
RME Board Octd

37. For a ceiling fan, .

A. split-phase type

i B. capacitor start and’
C. permanent capacitory,
D. capacitor start type E‘

38. A water heater takes 2.5 A at 230

plying the required CPE units.

ed at 120 V and operated on a 120 V line has
oon as possible. There are several lamps
s below should be used to

Test 4 (Philippine Electrical Code)
PHILIPPINEELECTRICALCODE

1. For each 2-wire taund ircui
Gl e branch circuit, a feeder load of NOT less than

A. 1,800 VA
B 1500VA
C. 2,000 VA
D. 1,200 VA

2. The computed load for th i :
' comput e branch circuit inst ior si
outiine lighting shall be computed at a minimur:"c?fd 5 su;:l;:)lly;_:?ntgzgssugns a

A 1,200
B. 1,500
C. 1,800
D. 1,000

3. Non-metallic boxes shall be permitted only with

concealed knob and tube wiring
non-mgtallic sheathed cable
open wiring on insulators

ali of these

{com>

RME Board April 1995

4. A building or other struct i
Sioubding 0 ure serve shall be supplied by only one service dr

A. multiple occupancy building
(B: fire pumps

. emergency electrical syst
D. all of these L

5. Air terminals exceedin i i
g 600 mm
less than of its height. in height shall be supported at a point N¢

El

P

. three-fourth
B. two-fifth

L one-half

D. one-third
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A. Impedance
B. Resistance
C. Inductance

D. Capacitance

46. Three 120-ohm resistors are connected in series-parallel. The equivalent
resistance of the combination is

. .'&_ - ‘,Z .-2. \
A. 360ohms . = *2‘_}/ 1
B. 80ohms i 22 Fea
C. 180 ohms [ 1
D. 40ohms Va R AU 1 EN

47. Expired licenses shall be renewed only after oo';nplying the required CPE units.
What does CPE stands for? -

Credit Professional Expenses
Certificate of Practice and Experience
Course of Professional Ethics
Continuing Professional Education

oow>

48. A half wave rectifier uses how many diodes?

A. At least two diodes
B. Onlyone diode

C. Only two diodes

D. One or more diodes depending on designer

RME Board October 1996

49. A 25-W incandescent bulb rated at 120 V and operated on a 120 V line has _

burnt out and has to be replaced as soon as possible. There are several lamps
available but not of the same rating. Which of the bulbs below should be used to
approximate the power consumption of the busted bulb?
-2
A. 20 watts, 110 volts e - (=
B, 100 watts, 240 volts = /\,
C. 50 watts, 240 volts
D. 75 watts, 220 volts

50. A resistor of 3 ohms is connected in parallel with one of 2-ohm resistance. !f the
combination is connected in series with a 4-ohm resistor, what is the equivalent

resistance of the whole combination of three resistors?

A. 6.4 ohms
B. 5.8 ohms
C. 450ohms
D. 5.2 ohms

Test 4 (Philippine Electrical Code) 95

1. For each 2-wire laund ircui
e e s Rnchiairauitiaifesder;load ot NOTiless than

A. 1,800 VA
B 1,500 VA
C. 2,000 VA
D. 1,200 VA

2. The i .
computed load for the branch circuit installed to supply exterior signs and

outline lighting shall be computed at a minimum of

—____volt-amperes.
A 1,200
B. 1,500
C. 1,800
D. 1,000

3. Non-metallic boxes shall be permitted only with

A. concealed knob and tube wiring
(B:' non-metallic sheathed cable
. open wiring on insulat
D. all of these =
V’
:\Mﬁ ll:o:jrd April 1995
! uilding or other struct i
ApLEdng 0 ure serve shall be supplied by only one service drop
A. multiple occupancy building
(B: fire pumps
. emergency electrical syst
D. all of these it

5. Air terminals exceeding 600 i i
e e he?ght. mm in height shall be supported at a point NOT

4

A. three-fourth
B. two-fifth

L. one-half

D. one-third



96 Reviewer for Registered Master Electricians’ Exam by R. Rojas Jr.

6. At least how many entrance(s) shall be provided to give access to the working
space about electrical equipment?

A. Two
_B. One
C. Three

D. Not specified in the Code

7. Sheet steel metal boxes over 1640 cm® in size shall be made from steel NOT
' less than ___thick uncoated.

A. 125 mm
B. 1.35mm
T. 16mm
D. 1.8 mm

T be less than times
ight pulls, the length of the pull box shall NO j
> rhc: ztgé?:e pdiameter over sheath of the largest shielded or lead covered

conductor or cable entering the box.

A 48
B. 42

C. 36
D. 38

RME Board October 1994 : .
9. This w;:of cable is a fabricated assembly of insulated conductors enclosed in a

flexible metal sheath. -

A. Ground wire

B. Integrated gas spacer cable
C. Medium voltage cable

D. Armored cable

10. Which of the following circuits shall NOT be grounded?

A. 2-wire DC systems

B. Vehicle mounted generators
L. Heath care facilities

D. Allof these

itted to serve as the

ent plug and receptacle shall. be permi ;

e ':i\i:c:rt\tr?:ghr'?lg megng for single phase room air pondttlgner rated' 250 Vdo:' Iests e:’f
the manual controls of the room air conditiongr |s.rea_dlly acx';’esslble and local
within a certain distance from the floor. What is this distance?

A. 2,000 mm
B- 1,800 mm
C. 1,900 mm

D. 1,700 mm

Test 4 (Philippine Electrical Code)

RME Board April 1995

12. There are situations where deviations from the code requirements
necessary. Before such deviations are made, there must be a written permit
from one of the following entities. Which one is this?

A. Board of Electrical Engineering
Code Enforcing Authority

C. IIEE Code Committee

D. Philippine Regulation Board

13. Circuits with rigid non-metallic conduit approved for direct burial and pl:

under streets, hi-ways, roads, alleys, driveways and parking lots shall ha
minimum cover distance of 3

A. 760 mm
B. 900 mm
C. 1,000mm
D. 600 mm
14. Energized parts of generators operated at more than to ground shall
be exposed to accidental contact where accessible to unqualified persons,
A 75V
B. 50V
C. 100v
D. 40V

15. So constructed or protected that exposure to a beating rain will not resuit in
entrance of water under specified test conditions.

A. Raindrip
B.- Raintight
C. Rainproof
D. Rainsealed

16. The cross sectional area in square millimeters of a conductor shall be dural
marked on the surface repeated at intervals NOT exceeding .

A 600 mm
B. 900 mm
C. 1,000 mm
D. 760 mm

17. Motor circuit switches shall permitted to be of the knife switch type.

A. notbe
B. be
C. be or not be

D. none of these



98 Reviewer for Registered Master Electricians’ Exam by R. Rojas Jr.
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18. The following are common splicing rules EXCEPT one. Which one is this?

A. A splice must provide a path for the current to pass through

B. A joint must be mechanically as strong as the wire itself

C. Al splices must be mechanically and electrically secured by means of a
solder

D. Wires of the same size should be spliced together in line

19. For watercrafts, where should the said electrical permit be filed?

A. Local Building Office

B) Maritime Industry Authority

C. Office of the Philippine Ports Authority
2_., Office of the Philippine Coast Guard

20. Reconnection by the supplier of electrical energy in cases where service has
been cut-off due to non-payment of bills shall not require a new certificate of
inspection provided the period of cut-off is NOT more than :

A. one and one-half years

B. twoyears
C. halfa year
D. one year

21. Liquidtight flexible nonmetallic conduit shall NOT be used where the voltage of
the contained conductors is in excess of

% 600 V
. 300V
C. 250V
D. 1000V

22. Roofs with a series of parallel ridges shall have air terminals along the end ridge
at intervals NOT exceeding

A., 7,600 mm
B. 8,000 mm
C. 6,000 mm

D. none of these

RME Board April 1996

23. Communication wires and cables shall be separated at LEAST a certain
minimum distance from service drops of electric light and power conductors,
which are not installed in a raceway or in cable. What is this minimum distance?

A. 150 mm
B. 175 mm
C. 300 mm
D. 200 mm

Test 4 (Philippine Electrical Code) 99

24. Service entrance using copper conductors shall have sufficient capacity and
shall NOT be smaller than .

A. 55mm?
B. 3.5mm?
C. 14.0 mm?
D 80mm?

25. Hazardous locations in which easily ignitable fibers or material producing
combustible flyings are handled, manufactured or used

A, Class lll, Division 1
B. Class llll, Division 2
C. Class|, Division 1
D. Class |, Division 2

RME Board April 1995
26. The rating of the overcurrent device shall not be less than the noncontinuous
load plus a percentage of the continuous load.

A 125%
B. 80 %
C. 100%
D. 140%
27. A branch circuit shall be permitted to supply cooking appliances that are
fastened in place in any occupancy.
A. 300r40A
B. 200r30A
C. 500r60A
D. 400r50A

28. An overcurrent device shall be connected at the point where the conductors to
be protected __ .

_A. receives its supply
B. is being terminated
C. receives its load
D. none of these

20. Service entrance cabies shall be supported by straps or other approved

methods within of every service head
A 300 mm

B. 500 mm

C. 600 mm

D. 400 mm

11,
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30. Type MC cable shall be supported and secured at intervals NOT exceeding

A. 2,000 mm
B. 1,800 mm
C. 1,500 mm
D. 2,500 mm

RME Board October 1994, RME Board April 1995
31. A point in a wiring system at which current is taken to be used in some

equipment.

A. Grounded

B. Conductor

C. Service entrance
(p,, Outlet

32. Live vegetation or trees used for support of overhead conductor spans.

A. shall be
B. should be
C. shall notbe

D. should not be

33. A conductor having no covering or electrical insulation.

% bare conductor

. concealed conductor
C. encased conductor
D. exposed conductor

34. Type FC cable shall have the temperature rating durably marked on the surface
at intervals NOT exceeding

A. 600 mm
B, 550 mm

C. 800mm

D. 760 mm |

35. Hazardous locations where combustible dust is not normally in the air in |
quantities sufficient to provide explosive or ignitable mixtures, and dust
accumulations are normally insufficient with the normal operation of electrical

equipment.

A. Class |l, Division 1
Class I, Division 2

C. Class lil, Division 1

D. Class lil, Division 2

Test 4 (Philippine Electrical Code) It

RME Board October 1995

36. The clearance form the i
e INOTIbe Tase Thar top .of a switchboard to a ceiling which is combustit

LA 1,000 mm
B. 800 mm
C. 900 mm
D. 1,250 mm

37. i
Overhead conductors used in festoon lighting shall NOT be less than

g OJSmTZ
. 3.5 mm

T. 2.0mm?
D. 55mm?

38. Conductors used in i i
( ghtning protecti
without support for a distance ofp %': l:g:tem TatbEacoused, THown s
A. 1,000 mm ‘
B. 900 mm
760 mm
D. 800 mm

RME Board April 1995

39. In concealed knob and iri
euceneesled tube wiring, the clearance to be maintained betwee

A. 55mm
B. 45 mm
L. 76 mm
D. 50 mm
40. A run of type IGS cable b
more than the equivalent O?Enqzl::tgf g:zdosr Sl e
A. one
B. two
C. three
D. four
=

A. 65%
B. 60%
C. 50%
D. 40%
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42. Operation of equipment in excess of normal, full load rating or of a conductor in
excess of rated ampacity.

A. Overload

B. Overvoltage
C. Overcurrent
D. Surge

43. Branch circuits larger than ___ shall supply only non-lighting outlet loads.

A. 30A
B. 40A
L. 50A
D. 60A
RME Board October 1995

44. When circuit breakers are installed in enclosed switchboards, they are usually
derated to a certain percentage. What is this percentage?

A. 60%
B. 80%
C. 50%
D. 70%

45. Which of the following statement is NOT true?

A. Electrical equipment and wiring not mentioned in_the code shall require a
special permission prior to installation

B Extended use of temporary installation shall not require a new approved
electrical permit

C. An application of inspection shall be filed with the government agency
concerned before a preliminary and or final inspection isdone

D. A copy of the electrical permit shall be posted or kept at the job site at all
times, until the approval of the work have been made.

46. Fixed electric space heating loads shall be computed at of the total
computed load.

A 80%
B. 90%
C. 100%
D. 125%

47. The powers of the Board are vested in them by who's authority?

A. President of the Philippines
B. Commissioner of PRC

C: under RA 7920

D.

National President of l|IEE

Test 4 (Philippine Electrical Code) 103

48. The current carryi
mying cond i
ey g uctors in cabl

ebus shall have insulation rating of
A. 40°C
B. 50°C

B 60

RME Board April 1995
49. In hazardous location, the use

provided it is buried NOT less than of non-metalic conduit sha

I b i
—__ below the earth level. S peaiind

A. 400 mm
B. 600 mm
C. 1,000 mm
D. 500 mm

ce?

NOT less than a certain distance. What is this distan

200 mm
100 mm
150 mm
120 mm

O o\w »

/4
Master Electricians’ werk tip:

........Ne er use g y led
ver hy e (3 tOO 4s 3 ha”””el, ul)leSS I'IS&
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1. The term of office for any members of the BEE (Board of Electrical Engineering)
' is how many years?

A. 3years
B. 2years
| C. 1year
J D. 4years
| RME Board April 1994

2. Relays which verify the con&ition of the power system or in protection systems.

A. Auxiliary relay
T B. Regulating refay
C. Programming relay
D.. Monitoring relay

3. A substance that cannot be decomposed any further by a chemical reaction.

A. lon
B, Eiement
Molecule

D. None of these

October 1996 .
?Mﬁlz;;g:/dw hp, single-phase induction.motor operages at an efficiency of 86%
. percent at a power factor of 90%. What is the current?

e itel
A 4526A TW N :
B. 3769A W= £T
C. 3481A Py Al

R ) 4381A I=-E”}

5. ” The no load power input of a transformer is approximately equal to what losses
' in a transformer?

!
}/ iron losses
B. Copper losses

C. Ventilation losses '
D. Aliof these

Test 5 (Technical Subject) 105

6. Admittance in AC circuit is a parameter equivalent to the

B. square of impedance
C. square root of impedance
D. reciprocal of impedance

7. In applying mouth to mouth rescue

breathing to a person under electric shock,
which of the following is the corre

ct sequence out of the following scrambled

steps?
v a.. Pull his chain to keep his tongue out
3b.  Clear his throat from any materials
c. Place him on his back
d. Blow air through his nose or mouth
e.  Tilt his head back as far as possible
A. acbed
B. c,eadb
L~ cb,ead
D. a,ecd,b

RME Board October 1994, RME Board April 1996
8. What should you do to prevent a shock when working on a high voltage supply?

A. Open the filter capacitor

_B~ Discharged the filter capacitor
C. Closed the filter capacitor
D. Charge the filter capacitor

9. If the needle of the VOM will no fon
lowest range of resistance but will ai
the following is a probable cause?

ger align with the zero-ohm mark at the
ign on the other resistance ranges, which of

A. The needie is bent

B. The supply battery is weak
C. The meter current is abnormal
D. The terminals were interchanged

RME Board October 1996

10. A resistance of 4 ohms is connected in series to a parallel connection of two 8-
ohm resistance. The total resistance is

Rz
A. 6ohms (R H-TR2) '
B. 20ohms - ; rley SR
G 8ohms

D. 12 ohms

11. When cleaning a commutator, which of the following shall NOT be used?
A. Clean cloth
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B. Sand paper C. 6mQ
L. Emery D. None of these
D. All of these WAl 1
2 at is the resistance of a compone i el
RME Board October 1995 ponent having no continuity?
12. A Merz-price protection is suitable for ; A.  Low resistance
B. No or zero resistance
_A_ alternators C. Infinite resistance
B. transformers D. All of these
C. transmission lines
D. feeders RME Board April 1994
19. A battery is a group of cells connected in
13. Common tripping time for 60 Hz circuit breaker.
A. Dparaliel
A. 6cycles B. series-parallel
8 cycles C. series
C. 7cycles D. all of these
D. 5cycles 1k

20. Which of the following

st i i ; byid
maintenance pumoses? €ps Is used for isolating a circuit breaker fi

14. One horsepower is equivalent to how many watts?

A 746 A.\_ turn off the main generator
g. 76: ‘:EJ open the disconnect switches
. 67 - connect the circuit break

D. None of these D. none of these er contacts to ground
RME Board October 199§ 21. Lubrication commonly used by gearmotors
15. How would determine, from visual observation of the armature winding, whether -

the generator is a lap or a wave wound. Q Water

. Oil

A. direction of the end connection C. Grease

B. connection to the commutator D. Talc

C. connection to the field winding

D. connection to brushes RME Board April 1995

22. For efficient operation, inducti .

16. A resistor of 4-ohm resistance is connected in parallel with a series combination & + Induction motors are always designed with a small

two resistors, 3-ohm and 1-ohm respectively. What is the equivalent resistance A airgap

of the whole combination? B. voltage drop

C. inductive reactance
D. impedance

¢ / ) ;-_. ; : < AT TZ’)- .
A. 8ohms Er = [2‘,! QAT =) i g
B. 3ohms P - g
S ho2is . R \ + ( 2 4 IZ’S) L/:% 23. A shurit motor draws a line current
_D... None of these Taralle [ < Ceniveg

losses amount to 550 s of 30 A from a 250 v source. If the total

much is the efficiency of the motor at this

: load? r - .
17. Evaluate the resistance of a shunt resistor required to convert a 1 mA, 300-ohm ! . P;,-N fO b AL \/1 Al
galvanometer into an ammeter with a maximum range of 5 A? A 87459% ’ e 9_15_:,[_04; S
: 3 4 _B'J 83.33 % 1 Y ¥

C. 89.21% Vet e

A BOmQ =S¥ T T |
9 D. None of these ;

B. 600 mQ -

) _ Y-
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24. An atom that acquires additional electrons.

A Anion
B. Cathode
C. Anode
D. Cation

25. In order for a material to be called a conductor, what is the maximum number of
valence electrons it can have? 3

A. Onlyone

B. Two

& Three

D. None of these

RME Board April 1995
26. Three resistors Ry, Rz and Rs are connected in series across a 100-V source. If
R; opens, the

A. voltage across Rz is 100V
‘B voltage across Ry is 100V
C. total resistance decreases
D. voltage across Rzis zero

27. The equivalent capacitance of two capacitors in series is 2.4 puF. If one of the
capacitor has a capacitance of 4uF, what His the capacitance of the other?

A. 6pF
B. 2uF
C. 5uF

D. None of these

28. An ideal step-up transformer with 100 tums in the primary and 2500 turns in the

secondary carries aload of 2 A in the secondary windings. What is the current in.

the primary side?
. 50A 9 ‘
B. 0.08 A :
C. 25A
D. 1,250A

29. This winding is connected in series with armature winding of a DC generator to
compensate the field flux distortion due to armature reaction.

A. Series field windings

B. Interpole windings
C.. Compensating windings
D. Shunt field windings

Test 5 (Technical Subject) 10

30. What is the load of 10 rece i
. ptacle outlets supplyil -
office equipment used at continuous duty? PRiying:cort Sn i fommecy

A. 1,800 VA .
B. 1,440VA

C. 2,250 VA

-D. 3,000 VA

RME Board April 1996

31. Twenty resistors each havin i
g a resistance of 1
parallel. The equivalent resistance is 00 oS e, Copeecies

A. 20,000 ohms

B. 50ohms

C. 1,000 ohms d|
D. 5,000 ohms

32. An important featur i ; -
resist:r?ce,‘ e of a thin film resistor is its ___ temperature coe_zfﬁcient

A low

B. high

C. negative
D. zero

33. In parallel operati ' 1
A same??e on of DC generators which of the following parameters mu

A. speed
B. phase sequence
C. voltage

D. all of these

RME Board October 1996
34. Voltage across an electric circuit, acts as a

A. mass of electrons
B. negative ions
C - force

D. component of current

35. An oscilloscope is usually used to measure

A. rms voltage

B. average voltage
aximum voltage

D. all of these

36. One of th j
e e following parameters cannot be change by a transformer? Which on
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A. Impedance
B. Current

C. Voitage
D.. Power

RME Board October 1994, RME Board April 1995
37. A wattmeter measures

A. AC as well DC power
‘B. AC power only

C. DC reactive power only
D. None of these

38. What is the feeder load of a feeder ser\{ing three squirrel cage induction motors
' having FLAs of 34, 27 and 12 A respectively?

A 73A
B. 8150A
C” 91.25A
D. 58.40A

i its other. Neglecting the
i of 6 and L henries are connected across its o e
%5 l’fv::c;n;u;t&rsal capacitance, what is the value of L if the total inductance of the
combination is 2 H?

|
Pl -
B. 8H
C. 12H

D. None of these

RME Board April 1996
40. Which one is a semi-conductor?

A. Phosphorous

B. Arsenic
C. Gallium Arsenide
‘D. Diamond

41. If a person is accidentally in electric shock, which of the following is the first
thing to do?

A. Call immediately the nearest doctor. ;

B. Attend instantly to the victim's breathing e
C. , Separate the victim immediately from the circuit
:DT‘( Give him water at once to help him breath

42. Capacitor commonly used in circuits that have a combination of DC and AC
voltages.

Test 5 (Technical Subject) 111

Ceramic capacitor
Piastic capacitor
Oil-filled capacitor
.D._ Electrolytic capacitor

Sow»

RME Board October 1994
43. Transforms heat energy to electric energy.

A. Transformer
B. Battery

C. Generator

D. Thermocouple

44. The torque exerted by a DC motor deliv

ering power to a load is 742 N-m. If the
motor is rotating at 480 rpm, how muc

h is the mechanical power delivered by

the shaft of the motor?

o 207 14
A. 60hp | £ A
B. 45hp - T
C. 50hp =
DT 55 hp

45. A wire has a resistance of 30 ohms at 20 °C. What wil its resistance at 60 °C.
Assume the temperature coefficient of resistance to be 0:00385 at 20 °C.

A. 34260 /
B. 36420
C. 32460
D. None of these
-
RME Board April 1994

46. When examining a dead set, which item(s) should be checked?

A. Open filament

B. Power supply diodes
C. Fuse

D. Al of these
—
47. Which of the following statements is NOT true?

A. A discharged lead-acid celi for a long time can easily be charged

B. Lead-acid cells can be charged and discharged at a very high rate without
damaging the plates

C. Alead-acid cell has a lesser a
the same capacity
_g All of these

mpere hour capacity than a nickel iron cell of

48. A DC load takes 6 A at 50 V. Find the value of a series resistance required in
order to operate the same load successfully from a 110-V supply.
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A. 10 ohms
B. 6ohms
C. 12 ohms
D. 8 ohms
1. Motor used to start heavy loads.
A. Synchronous motor.
B. Series motor
C. Wound rotor
D. Differential compound motor
RME Board October 1994 \
2. The resistances of four rheostats are 10, 5, 7 and 3 ohms, which are connected

in series to a battery, which produces a potential difference of 75 V across its
terminals. Find the current in each rheostat.

A. 10A Lo &
B. 3A 'i

C. 5A

D. 7A

\/r
‘\@/ Master Hoctricians work tiy:

Never replaced a blown fuse with a different size and

Test 6 (Philippine Electrical Code) 113
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1. Where flexible tubing is used to encase the conductors, the tubing shall extend
from the last insulating support to no less than inside the nonmetallic
boxes.

A. 8mm

B. 10 mm

C. 5.5mm
3, 6.4 mm

2. Metal raceways, enclosures, frames and other non-current carrying metal parts
of electric equipment shall be kept at least a certain distance from lightning rod
conductors. What is this distance?

A- 1,900 mm
B. 2,000 mm
C. 1,800 mm
D. 1,500 mm

RME Board October 1995
3. Where no standard electrical equipment of the exact size or rating is available
and the next larger size is neither available the next smaller size or rating maybe

used provided a special permission is obtained from one of the following. Which
one is this?

A. Barrio Captain

B. Mayor
L Electrical Inspector
D. Fire Chief

4. Instruments, pilot lights, potential transformers and other switchboard devices
with potential coils shall be supplied by a circuit that is protected by a standard
overcurrent device rated up to

A. 20A
B. 30A
C. 10A

D 15A
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5. A wire or other mechanical member having one end secured and the other end
fastened to a pole maintained under tension.

A. Lug
B. Tie wire
C. Cable rack
D. Guy
—
RME Board April 1996
6. Below are the factors that affect the ampacity of an ele
EXCEPT one. Which one is this?

ctrical conductor

A. Insulation resistance
“B. Length of the conductor
C. Conductor material
D. Cross-sectional area of the conductor

For circuits over 600 V nominal, conductors shall NOT be bent to a radius less

7.
than times the diameter for shielded or lead covered conductors.
A. 6
B. 8
c. 10
D. 12

—

8. Which of the following statements about overcurrent devices is NOT correct?

A. It shall be located where they will not be exposed to physical damage

B. It shall be readily accessible
C. It can be located inside clothes closets
“D. In a multi-family dwelling, each occupan
overcurrent device protecting his occupancy

9. Which of the following statements is NOT true?

A. Conductors in raceways shall be continuous between outlets

B: Metal raceways, boxes, cabinets and fittings shall be grounded

C. Metal or non-metalli

boxes or other enclosures.
D. Raceway shall be used as a means of support for other raceways

10. For receptacle outlets, each single or each muitiple receptacle on one strap

shall be considered not less than

A. 200 VA
B. 180VA
C. 600VA

D. 150 VA

t shall have ready access to all

c raceways shall be continuous between cabinets,

Test 6 (Philippine Electrical Code) 1,

11. Corner joints on a
S gutter shall be made ti
together by rivets or bolts. The spacing shall fl\lggsr b“éh;rc?reﬂt‘r?a:ssembly Al

A. 250 mm
B. 100 mm
C. 300 mm
D. 200 mm
RME Board April 1995

12. What is the total numbe:
nber of mechanical degrees th i
bent between pull points (pull boxes, junctl%gn boxesa(:raut'ipl?t/fb%?(r;gl){;t R

A. 360 degrees
B. 180 degrees
C. 120 degrees
D. 270 degrees

13. The minimum size of wi i
Wwire used in electrical wiring i
Under the Sl standard in the PEC, what is the d\;v'arr:\rgelrsoﬁzisfm:‘; Fallgane

A, 12mm
B. 2.0 mm
C. 1.5mm
D. 1.6mm

14. A box with a blank cover which is inserted in one or m

facilitate pulling of the conductors. ore runs of raceway tc

A. Coupling box
B. Junction box
C. Terminal box
D. Pull box

15. The neutral conductor from the neutral point of the trans

its connection point to the grounding impedance shall be former or generator to

A. open
B. grounded
C. fully insulated
D. none of these
RME Board October 1994

16. The sum of the cross sectional area of all conductors in a

exceed er ; wirew;
— Ppercent C‘),f the cross-sectional area of the wireway Wdnystinet

A 15
B. 20
C. 10
D. 25
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17. Circuit containing electric discharge lighting transformer exclusively shall NOT
be rated in excess of ___.

A. 30A
B. 20A
C. 15A
D. 40A

18. For ranges of 8.75 kW or more in rating, the minimum branch circuit required
shall be

A. 20A
B. 40A
C. 30A
D. 50A

RME Board April 1996
19. Lighting fixtures shall be wired with a fixture flexible col

area of NOT less than

rd with a cross sectional

A. 0.50 mm’
B. 2.00 mm>
C. 1.25mm>
D. 0.75 mm?

20. If the setting of overcurrent device in a circuit ahead of equipment is 60 A, what
is the minimum required grounding conductor using copper?

A. 55 mm>
B. 8.0mm’
C. 14 mm?

D. None of these

21. Mineral insulated metal sheathed cable shall be permitted in any of the following
installations EXCEPT one. Which one is this?

A. For control circuits

B. Where exposed to oil and gasoline

C. For feeder circuits

D. Where exposed to corrosive atmosphere

22. Conductors which run above the top jevel of a window shall be permitted to be
jess than 1,000 mm but in no case shall be less than
A. 300 mm
B. 600 mm
C. 500 mm
D. 800 mm

Test 6 (Philippine Electrical Code) 1.

23. For barber shops and bea

of area shall be uty parlors, the general lighting load per square me

A. 24 watts
B. 28 watts
C. 16 watts
D. 8watts

24. Liquidtight flexible nonmetallic conduit shall be permitted to be used

A. for direct burial
B. where flexibility is required

C. inexposed or conce i
D. all of these sledccetions

25,
Outlet boxes used as a sole support for ceiling fans.
A. shallbe
B. spall not be
C. either (a) or (b)
D. none of these

;\ME Board April 1994
6. Flexible metal conduits must not be used in
A. wet locations
(B: hoistways
. storage battery room
D. all of these Y :

27 s h ;
7. For25to0 50 A circuits, the minimum insulation resistance is

A. 100,000 ohms
-B- 250,000 ohms
C. 50,000 ohms
D. 25,000 ohms

2. : . ;
What is the maximum operating temperature of type THWN conductor?

A. 75°C
B. 60°C
C. 90°C
D. 110°C

29. Aco ircli ildi
nductor encircling a building and interconnecting all ground terminals

A. Bonding

B. Interlink

C. Air terminal
D. Counterpoise



120 Reviewer for Registered Master Electricians » Exam by R. Rojas Jr.

42. Wireways shall be supported at intervals NOT to exceed

A. 1500 mm
g. 2000 mm
c. 1200mm
D. 1800mm

43. Fora dwelling unit naving a floor area not more than 50 squaré meters shall be
rmitted to have 3 single 20-A, 2.wire branch circuit provided the total load
shall NOT exceed ]
3,680 volt-amperes
. 3,860 volt-amperes
Cc. 3,080 volt-amperes
D. 3,068 yolt-amperes

44. For show window lighting, @ load of not less than volt-amperes shall be
included for each liners meter of show window.

45. The maximum setting of the ground fault protection of equipment shallbe ___-

. 1,500A
8. 1800A
C. 1,400A
D. 1200A

46. A grounded metal enclosuré containing a factory mounted, bare of insulated
conductors, which are usually copper, of aluminum bars, rods or tubes. '

A. Cable tray
B. Busway

Cc. Wireway
pD. Cablebus

noardApﬁl 1995
47. Flat conductor cable (FCC) system shall NOT be used in the locations
enumerated below EXCEPT one. Which one is this?

A. Locations where subject t0 corrosive vapors
. Damp locations

C. Residential buildings

p. Outdoors

48. Type Mi cables shall be securely supported at intervals NOT exceeding :

Test 6 (Philippi .
1,800 mm (Philippine Electrical Code) 12

2,000 mm
1,500 mm
2,500 mm

ooOw>

49. The grounding i
in
between the g impedance for grounded neutral system shall
i shall be installe

system neutral and
: the current carryi
grounding electrode and systetm n'e'y‘“glcmductors

grounding electri
R o thase ode and metal frame of generator

50. In any wat
ercraft,
Grounding|pole! receptacle outlets operating at voits or
— more shall have

100 V
120V
50V
60 V

cSow>

\\ /4
3 /

... Never test voltage wi i
Do i ge with your fingers. Always used 3 test
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—___________ TEST7
~ TECHNICALSUBJECT

r?
1. Which of the following is the best advantage of a DC motor over an AC moto

A. ltis easier to reverse its §peed.
B. It has a higher speed rating
C- It has a better speed control

D. Allof these

2. A junction transistor has three terminals namely:

A. anode, cathode and triode
B._. emitter, base and collector

C. base, receiver and collector
D. positive, negative and ground

RME Board April 1994 . .
3. A toaster takes 10 A from a 120 V line. The power used is
A 12W
B.- 1200W
. 130W 4

D. none of these

4. Generally all AC electric motors operate on the principle of induction or

A. conduction
repulsion
%" capacitance
D. magnetism

d current rating of 68 A. Find the
, 230 V, 3-phase motor has a full ]oa . '
2 :\mﬁ?m,::en size of ovg:‘current protective device required using an NTDF.

A 225A
B. 200A
C. 175A
D. 250A

6. How much is the resistance of a 600 W, 120-V toaster?

'y "'
A. 0.2 ohm e

Test 7 (Technical Subject) 12:
B. 5ohms
C. 20 ohms
D. None of these
7. In making a resistance test, remember that the resistance of a short circuit is
A. infinite
B._approximately zero

C. midway between high and low range
D. slightly above the midrange

8. Grease is a lubricant that is basically a combination of

A, oil and soap

B. waterand soap

C. oiland water

D. oil, water and soap
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9. The device used to attenuate specific signals is the

A. splitter

B. drop tap

C. line tap off
L. trap

10. Which of the following statements describe a synchronous motor?

A. ltis not self-starting
B. It requires both AC and DC supplies

C. Itis used for power factor improvement
& All of these

11. When the emfs in the two wi
the polarity of the windings is

A.. additive
B. subtractive
C. eitherAorB
D. neither A or B

ndings of the transformer are opposite in direction,

12." A single-phase motor is taking 20 A from a 400 V sy

pply at 0.75 lagging power
factor. What is the power taken?

A. 4,000W
B. 6,000w
C. 8,000wW
D. None of these
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A 12A
B~ 0.833A
C. 833A
D. None of these
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14. Electromotive force is measured by a

A._ voitmeter
B. megger
C. clamp ammeter
D. galvanometer

i A
i i e system with phase
i neutral current in a 4-wire wy
= What.r:; (tihaeAw:)%::::cBeganying 88 A and phase C carrying 96 A?
carryi :

A. 20A
B. 30A
C.__25A

“D. None of these

1

A. 56A
B. 15A

C._ 28A
D. 40A

AL ”
n circuit test on transforme!
i be gathered after the ope
17. What important data can

wer output e
g. I:Fiztselgtapr?ce and reactance of windings

Core oriron losses
“gt Voltage and current ratios

RME Board October 1994

i ircuit load consists
The power factor of a circuit is approximately 100 % if the circuit
18. The

only of

A. motors

B. incandescent lamps
€. fluorescent lamps
D. capacitors

X A electi
All switches that have been turned off before doing repair work on any
19. lectrical
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A leftasitis
B. left with its cover open

C. left with a note stating that the work is being done
D. left with its cover closed and padiocked

—
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20. Which of the following electric machine is equipped with slip rings?

A. DC motor or DC generator
B. Split-phase motor
L. AC generator

D. Repulsion type motor

21. The intemal resistance of a milliammeter should be very low in order to have

_A.__a negligible effect on the circuit current
B. ® maximum voltage drop across the meter
C.

a current which will not damage the meter———
D. all of these

RME Board October 1994
22, A devige used to remove the sharp burrs or rough edges is called

L)

A. _ reamer
f.- threader
C. hickey
D. bender

23. The proper way of measuring an unknown voitage with a multi

A. start measuring at the lowest range of the meter

B. start measuring at the mid range of the meter

L start measuring at the highest range
D. de-energized the circuit first

-tester is to

24. An instrument used to measure the speed of a motor or a generator.

A. Hydrometer
B. Thermometer

C. Tachometer
Oscilloscope
RME Board April 1995

25. The condition of Ohm’s law is that

é= the temperature should remain constant
B. the temperature should vary
C. ratio V/| should be constant

D. cument should be Proportional to voltage
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26. What is the amperage of the neutral with a 600 A load?

A_480A 1% 260 At (0% = 20D
B. 500A

C. BO0A NEY 00 at Jo'4 = 28T
===
D. 420A Vs
27. A dry cell has internal resistance of 0.02 ohm and a terminal voltage of 1.5 V on

open circuit. What will be its terminal voltage if a 0.1-ohm resistance is
connected across its terminals?

A. 125V
B. 120V ST ko R = ‘:E_Te’(oo“*
B ek + R ey e

C. 142V
D. 115V

28. A carbon composition resistor when connected across a 24-V battery draws a
current of 1 mA. What is the minimum required resistance and wattage rating of

the resistor?
2N

A 240000hms, 14W Pz F > TTeo)
B. 24,000 ohms, 1W ! i
C. 24ohms, 1/8W
D. None of these

29. Best suited motor to drive small electric fans.

A. Universal motor
B. Shunt motor
~ Capacitor run motor
. Resistance split-phase motor

30. The pointer or needle of an indicating instrument is usually made from

A. softiron
B, aluminum

{ silver

D. manganin
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31. The presence of current is only made known by the effect it produces. Three

important effects are:

A. heating, electric shock and generation
B# heating, magnetic and electric shock

C. generation, chemical and electric shock
D. heating, magnetic and chemical

32. For prevent from an electric shock, electrical ladders should have

Test 7 (Technical Subject) 12

A. plastic footings
—B._ rubber footings
C. wood footings
D. metal footings

33. i i
How many kilowatts is the power 200 joules per second equal to?

A._02
B. 200 2o 3"’“’1“’/5’“’ = 2Vadz

’I/bou)a(._".lp“\' '2 o7z k(b

D. None of these 1008 ‘Wb

34. What is the total VA ratin

ST s g of 230 V, single-phase circuit supplied by a 20~

A. 4,400 VA y . L

B. 3.500 VA LG oVl g 27’9(?’?9:
C. 3.680VA . “C6od

E None of these I

RME Board April 1995
35. Power factor is defined as the ratio of

% watts to volf-amperes
volt-amperes to reactive

C. volt-amperes to watts

D. volts-amperes

36. A synchronous motor which is under-excited acts like

A. aresistor
AB— an inductor

C. a capacitor

D. all of these

37. Each component in a m

following? otor controller must be approved for which of the

A. The voltage to which it will be
g‘ llr:e current it must carry. s
; e horsepower that it must
D. Al of these L

18. A wire has a resistance of 5 o

€ hms. i i
D AR s. What will be the resistance of another wire of

as long and half the cross sectional area?

. 30

‘é. 3532::: & i*b_{l-— R = B U’L)@y)
. 28 0oh

D. No:er:fsthese (L L"-"A( W Aﬂb

ey 3
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39. Temperature coefficient of a conductor is defined as the

A. increase in resistance per degree absolute

B. increase in resistance per degree centigrade
increase in resistance per ohm per degree absolute

D. none of these

40. A small tool with a tapered drill point used to make a pilot hole for wood screw
mounting.

A. Screw driver
B. Center punch
C. Puller

P« Gimlet
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41. The insulation resistance of the winding of an electric motor is measured by

A. ammeter

B. galvanometer
C, megohmmeter
{ voitmeter

42. Electrical symbol represented by a circle with a plus sign inside it.

A. Push button

B. Bell
C... Riser down
D. Puli box

43. A synchronous converter is used to change

A. speed
B. frequency

<&. AC voitage to DC voitage and vice-versa
D. mechanical energy to electrical energy

RME Board October 1996
44. To control a lamp from five different places, an electrician would instali the

following:

A. three 4-way and two 2-way switches
A3 two 3-way and three 4-way switches .
C. four 3-way and one 4-way switches
D. three 3-way and two 4-way switches
L
45. The equivalent resistance of two resistors connected in parallel is 2 ohms. |f oné
of them is 3 ohms, what is the ohmic value of the other?

Test 7 (Technical Subject) 129

A. 5ohms
B. 3ohms
C. 4ohms
,Dk- 6 ohms

46. A dry cell has an internal resistance
f of 0.02 ohm and ircui
V. Calculate the power delivered to a resistor of O.Gmh?npf%g::‘:‘goltage of 1.5
. U - 7 ‘“ q
@3.5%1‘[5 r."—’z :Lg/b = ..ﬁ - 7.

. 2.4 watts n p.0n ¥ O 0
C. 2.0watts > "P (4 2 - 2 T
D. 3.8 Watts ?: 1 @> - 3—_ ZO:B [ s

47. The direction of rotation a three phase motor can be reversed by

A~ switching any two of the three leads

B. dismantling the motor and switchi

mar tw
C. switching all three leads e 2
D. none of these
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48. The least efficient lighting source is the

A. metal halide
. B, fluorescent

C. mercury

D. incandescent

49. A 10-ohm resistor is connected across a battery whose internal resistance is 5

ohms. If the voltage across the 10-oh i i
- Iy m i
B e b resistance is 12 V, how much is the

A. 15V oy
B. 24V
C. 18V
D. 20V

50. Calculate the resistance of a 100-W, 110 V incandescent lamp?

A. 121 ohms
B. 125 ohms
C. 115 ohms

D. None of these
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TEST 8

1.

i edin
Space heating cables shall be secured at intervals NOT exceeding

A. 300 mm
B. 200 mm
C. 400 mm
D. 500 mm

RME Boa 994, RME Board October 1994 4G
ﬁ::?tngelt\:een outlets, between fittings, between outlet and fitting
2. Arunco !

i nds.
not contain more than the equivalent of quarterbe

oOw»
RWhHN

i i for the
ral term covering an assembly or assemblies of devices fo
e - 03
atsri?ption. control and metering of electric power.

A. Control system
B. Power system
C. Switchgear
D. av;{trumentatlon

surface at
Thermoplastic insulated fixture wires shall be durably marked on the
intervals NOT exceeding

A. 900 mm
B. 500 mm
C. 1,000 mm
D. 600 mm

ge distance between down conductors in a lightning protection system
The avera
shall NOT exceed

A. 30m
B. 20m
C. 16m
D. 25m

Test 8 (Philippine Electrical Code} ]3,

6. Type AC cable shall NOT be permitted to be used

7.

10.

11. Transformers that contain liquid that will bum shall

in storage battery
on cranes or hoists
in motion pictures
all of these

SCow>»

shall NOT be used as the sole equipment grounding conductor.

A. Earth

B. Conduit

C. Cable

D. None of these

RME Board October 1994
8.

This is a singie conductor or multi-conductor assembly provided with or without
an overall covering, primarily used for services. '

A. Tray cable

B. Clad cable

C. Service entrance cable
D. Flat conductor cable

Fixture wires shall NOT be smaller than "

A. 0.5 mm?
B. 1.25mm?
C. 2.0 mm?
D. 0.75 mm?

Standard locknuts and

shall NOT be used as a bond for the service
entrance raceway.

A. connectors

B. bushings
C. within 50 feet of service equipment
copper only
RME Board October 1995

be installed only in approved

vaults and shall also comply with the following conditions EXCEPT one. Which

one is this?

A.  Ample ventilation shall be
gases

B. Vent openings shall lead to a safe locations outside the buildi
C. Al vent ducts and openings shall be of sufficient areas to reliable explosion
D

provided for the continuous removal of lammable

pressures within the vauit
There shall be a

robust door between the vault and any non-hazardous
location
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12. Flat cable assemblies shall have conductors of special stranded copper
wires.
A. 2.0mm?
B. 3.5mm’
C. 55mm’
D. 8.0mm’

13. A short length of a conductor used to make a connection between terminals or
around a break in a circuit.

A. Jumper
B. Guy
C. Bonding conductor
D. Tie wire
RME Board April 1995 3

14. The surface nonmetallic raceway may NOT be used in the following locations
EXCEPT one. Which one is this?

A. Indry locations

B. Where concealed

C. Where subject to severe physical damage
D. In hoistways

15. For bare metal parts, busbars, etc of opposite polarity held free in air shall
maintain a minimum spacing of for voltages rated not over 250 V.

A. 10mm
B. 20 mm
C. 16 mm
D. 19mm

16. Type IGS cable is using a dry kraft paper tape and an SFg gas. What do you
mean by SFgs?

A. Sulfur fluoride

B. Sulfur hexaftuoride
C. Sulfur ferrite

D. None of these

RME Board April 1995
17. What locations do NOT allow the installation of PVC rigid conduits?

A. Hazardous locations
B. Corrosive locations

C. Wet locations

D. In concealed locatiorns

Test 8 (Philippine Electrical Code)
18. Flat cable assemblies shall NOT be installed

A. in hoistways

B. in any hazardous locations
C. outdoors

D. all of these

19. Ground connections shall be mad i
¢ e at approximately e
around the perimeter of the building and shall NOT b?al m\(l;;y tt?;?\er Stec-:p(;?th

A. 18m
B. 20m
C. 16m
D. 24 m

20. For school buildings, the general lighting load is VA per square meters

21. is a fabricated assembly of insulated conductors in a flexible mete

enclosure.

A. Type Ml
B. Type USE
C. Type UF
D. Type AC

22. Splices and in messenger wire shall be made by approved methods
A. devices

B. taps

C. bothAandB

D. neither AorB

RME Board October 1994

23. A storage battery supplyi ighti
plying emergency lighting an d po intai
less than 87.5 % of full voltage at total load for agperiod gf :ﬁ;:;‘f AU

A. 1.5 hours
B. 2.5 hours
C. 2.0hours
D. 1.0 hour

24. An appliance which i
5 can easily be moved from one place to another in norr

A. Fixed appliance
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B. Accessible appliance
C. Stationary appliance
D. Portable appliance

25. The feeder demand factor for three kitchen equipment other than dwelling
kitchen equipment shall be :

A 100%
B. 90%
C. 70%
D. 80%

RME Board October 1994
26. To provide for small appliance load in a dwelling unit, the feeder should be

computed at

A. 2,400 watts
B. 3,000 watts
C. 1,500 watts
D. 3,600 watts

27. Cables operated at over shall be shielded.

A. 2,000V
B. 1,000V
C. 3,000V
D. None of these

28. The nearest ground terminal shall be NOT less than from the foundation
wall.

A. 760 mm
B. 800 mm
C. 550 mm
D. 600 mm

RME Board April 1994
29. The circuit conductors between the service entrance equipment or isolated

generating plant and the branch circuit overload device or devices.

A. overcurrent protector
B. feeder

C. motor controller

D. disconnecting switch

30. Conductors shall be securely attached to the buildings using fasteners.

Fasteners shall be spaced NOT more than

A. 760 mm
B. 600 mm

Test 8 (Philippine Electrical Code) 135

C. 880 mm
D. 900 mm
31. The minimum diameter of ai i
air terminal used at the to
vent stacks shall be , exclusive of the corrosion zrg::ct?:: e ok
A. 10 mm
B. 15mm
C. 13mm
D. 20 mm
32. i
are used on conduits and are located inside and outside of the box
A. Couplings
B. Bushings
C. Locknuts
D. Washers
33. No

parts of cord connected fixtures, hangi
of , hangin '
located within a zone measured hoﬁz%ntgallf;xftrlcl)r:lsa ?J;tzz‘t:’?irr‘rtls S

A. 900 mm
B. 1,000 mm
C. 800 mm
D. 700 mm

34. Busbars shall be copper having a minimum conductivity of percent

A. 100 %
B. 96%
C. 98%
D. 97%

;KME Board April 1995
5. What is the temperature rating of THW insulation?

A. 60°C
B. 85°C
C. 75°C
D. 90°C

A. 3,100 mm
B. 2,500 mm
C. 3,700 mm
D. 3,000 mm
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37. An insulated grounded conductor of 14 mm? or smaller shall be identified by a
continuous ____ outer finish along its entire length.

A. green

B. black

C. green with yellow stripes

D. white or natural gray
38. Messenger supported wiring is permitted only in establishments where
maintenance personnel service the system.

A. industrial
B. commercial
C. bothAandB

D. neitherAorB

39. In damp or wet locations, boxes and fittings should be properly placed or
insulated to prevent

A. dust from entering the box or fitting
B. water from entering the box or fitting
C. wiring exposure

D. grounding

40. Equipment having an open circuit voltage exceeding shall NOT be
installed in dwelling occupancies.

A. 500V
B. 300V
C. 250V
D. 230V

RME Board October 1995
41. Concealed knob and tube wiring conductors shall be rigidly supported on knobs
not more than a certain minimum distance apart. What is this distance?

A. 2,000 mm
B. 1,500 mm
C. 1,300 mm
D. 2,500 mm

42. Which of the following materials is used to support the conductor in the open
wiring method?

A. Insulated wire stoppers
B. Insulated nails

C. Rosettes

D. Split knobs

. Test 8 (Philippine Electrical Code) 1.
43. The minimum size of type IGS cable shall be

A. 100 mm?
B. 125 mm?
C. 150 mm?
D. 200 mm?

44. W : i
atercraft's switchboards shall be provided with a clear working space of

least __ atthe front.
A. 1,500 mm
B. 1,200 mm
C. 1,600 mm
D. 1,000 mm
RME Board October 1995

45, !:or grounding electrode to which
mpedanoe is connected, shall be
distance from any other system or

portable or mobile equipment s

f ystem neutr;
|solqted from the ground by at least.a cerL;tari
equipment grounding electrode. What is thi

distance?

A. 4,000 mm
B. 6,000 mm
C. 5,000 mm
D. 3,000 mm

46. Which of the following metals is the best conductor of electricity?

A. Steel

B. iron

C. Aluminum
D. Copper

47. Incandescent lamp fixtures shall be marked to indi

lamps. The markings shall be arranS Sy el cate the allowable wattage of

din letters at least ___ high.

A. 6.0 mm
B. 6.4mm
C. 6.3mm
D. 6.5mm

48. If the duty cycle of a motor-ge

conductors shail NOT be less than T relder is 100 %, the supply

of its rated primary nameplate current.

A 115%
B. 125%
C. 100%
D. 130%
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49. Most wires used in residential house wiring are usually insulated by

A. asbestos

B. cotton

C. thermoplastic
D. varnished cambric

i irt or less.
50. Open wiring on insulators shall be permitted for wiring systems of

A. 150V -
B. 240V
C. 300V
D. 600V

\S
@ Master Hectricians’ work tin:

.Never use dull tools, it will not only harm or endanger
your work, but to yourself as well .

Test 9 (Technical Subject) 139

1. Inverse time characteristics of a fuse means

>

c.

higher fauit current, longer time needed to cut-off
lower fault current, shorter time needed to cut-off

higher fault current, shorter time needed to cut-off
none of these

RME Board October 1994
2. Current that continually reverse its direction

ool »

pulsating direct current
alternating current

direct current

pulsating alternating current

3. What level of electrical license is needed as one of the requirements to be
appointed as members of the Board of Electrical Engineering?

A.
B.

G
D.

RME
REE
PEE
All of these

4. Equalizer connections are necessary in paralleling two or more

A. shunt generators
B. series generators
C. compound generators
D. all of these
RME Board October 1995
5. An

applicant for registered master electricians’ examination must at least

completed a___ year electrician course and has a specific record of years
of apprenticeship after completion of the course.

oom>

two, three
one, one
two, two
one, two
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6. In motor controls, a maintaining contact is a contact.

normally open
B. normally close |

C. delay-on
D. delay-off
Board April 1994 Y

?M!afhe power factor of an incandescent bulb is

A. 0.707 lagging

B. 0.707 leading

c. 10

D. zero

8. Which of the following generators are preferable for parallel operations due to
‘ their drooping voitage characteristics?

A. Series generators

B._ Shunt generators
icH Compound generators
D. All of these

9. A relay used for protection of motors against overload.

A~ Thermal relay

B. Magnetic contactor
C. Buchholz's relay
D. Differential relay

10. Device used to pull wire through the conduit is called

A. Straps
B. Fishtape
C. Wire tongs
D. Puller

RME Board October 1995

11. An oven takes 11 A at 220 V. it is desired to reduce the current to 10 A

resistance must be connected in series?

2 ohms
. 22 ohms
C. 20ohms
D. none of these

A. 4ohms

Test 9 (Technical Subject)

B. 3 ohms
C. 6ohms
D. 5ohms

RME Board April 1994, RME Board April 1996
13. What is the function of the zero adjust control in multimeter?

The moving parts cab be tightened

It serves to conduct the current

With this control, the sensitivity of the instrument can be changed
The zero point is corrected with the help of this control

oow>

14. What component of a DC generator is NOT found

on a separately excited
generator?

A. Yoke

B. Armature windings
C._ Commutator

D. All of these

RME Board April 1995

15. The inducing emf within the circuit itself cau

sed by any change of current wit|
that circuit.

A. Mutual inductance

B. Friction
C. Selfinductance
D. Losses

16. If four 4-ohm resistors are connected in series, the total equivalent resistan

will be

A. 16 ohms
B. 1ohm
C. 12 ohms

D. None of these

RME Board April 1996
17. The compressed mixture of air and petrol is bumt by means of

A. spark of spark plug
B. distributor

C. compression

D. none of these

18. Which of the following statements is TRUE?

A. The smaller the diameter of a conductor, the higher the resistance
B. The larger the diameter of a conductor, the higher the resistance
C. The smaller the diameter of a conductor, the lesser the resistance
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D. The diameter of conductor does not affect the resistance

19. Two resistors of 5 and 10 ohms respectively are connected in parallel. If the
total current to the branch is 24 A, find the current in the 5-ohm resistance?

A. 16A 2
B. 15A
C. 10A
D. 8A

20. A 4-pole armature is wound with a duplex wave winding. How many armature
current paths are there?

A 2
B. 4
C. 6
D. 8
RME Board October 1995

21. If the individual resistances are 5, 10 and 15 ohms respectively. What potential

must the battery supply to force a current of 0.50 A through the circuit?

A. 15V
B. 30V
c. 10V
D. 60V

22. The emf generated in the armature of a shunt generator is 625 V. The load
draws a current of 400 A. If the field current is 6 A, find the terminal voltage.

Assume an ammature resistance of 0.06 ohm.

A. 603.2V
B. 6015V
C. 6006V
D. 6024V

23. Overload protective devices are rated in

A. amperes
B. coulombs
C. watts
D. volts
24. The total opposition to current flow in AC circuits
A. resonance
B. impedance
C. admittance
D. conductance

Test 9 (Technical Subject) 14.

_ RME Board April 1995
25. An open resistor reads ohms in an ohmmeter.

A. infinite

B. zero

C. 1 megohm
D. none of these

26. An aggregate load of 250 A at 200 V is served by a two-wire feeder with a tot:
resistance of 0.08 ohm. What voltage must be maintained at the supply side ¢

the feeder?

A. 230V
B. 220V
C. 210V
D. 250V
27. A step-down transformer,
A. lowers both the voitage and current
B. lowers the voltage and increases the current
C. !owers the current and increases the voltage
D. increases both the voltage and current

. Commutator segments are made from

A iron
B.  hard drawn copper
C. brass

D. aluminum

29. Sparking occurs when a motor disconnect is switched off due to the high «
' the motor. aer
A. Inductance
B. capacitance
C. resistance
D. all of these
RME Board April 1995

30. Megger in its operation is based upon

A. electrostatic meter
B. moving coil meter

C. dynamic meter

D. moving iron meter

= 31. Atool used for pulling gears, bearings, and bushings on the shaft of a motor or
generator.
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A. C-clamp
B. Hickey
C. Puller

D. Monkey wrench

32. In a given circuit, when the power factor is unity, the reactive volt-ampere is

A. maximum

B. zero

C. equal to real power

D. equal to apparent power

33. Which of the following is an advantage of a CB over a fuse?

A. Itis more reliable

B. ltis cheaper ) -

C. ltis easy to detect open, glose or trip positions
D. It has a higher current rating

34. In an RL circuit, the current the voltage.
A. leads
B. lags

C. bothAandB
D. neitherAorB

RME Board October 1994
35. The prefix pico means

A. 107? of a unit
B. 10° of a unit
C. 1075 of aunit
D. 10° of a unit

36. RMS value of an alternating wave is the same as

A. average value
B. instantaneous value
C. effective value
D. absolute value

37. If a generator is excited from its own generated emf, the machine is classified as

a generator.
A. separately excited
B. self excited

C. bothAandB

D. neitherAorB
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RME Board October 1994
38. The reciprocal of impedance

A. Conductance
B. Reluctance
C. Admittance
D. Susceptance

39. Which of the following instruments is the most sensitive?

A. Moving iron type

B. Induction type

C. Electrostatic type

D. Permanent magnet type

40. The resistance of a material is inversely proportional to its

A. length
B. diameter
C. cross-sectional area
D. volume
RME Board October 199§

41. Applicants for registered master electricians’ examination must be at least
years of age.

A. 18
B. 19
C. 17
D. 21
42. Magnetism that remains in a magnet even after the magnetizing force has been
withdrawn.
A. Natural
B. Saturation
C. Ideal
D. Residual

43. The speed of a DC motor is directly proportional to its

A. armature current

B. flux per pole
C. back emf
-

D. torque

44. The iron losses of a DC motor occur in the

A. Field
B. Armmature
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C. yoke
D. commutator

RME Board April 1994
45. It was experimentally found by James Prescott Joule that the heat produced in a
current carrying conductor is proportional to

A. the square of the current
B. the current

C. square of resistance

D. none of these

46. One advantage of the moving coil instrument is that its scale is

A. non-linear

B. linear

C. bothAandB
D. neither AorB

47. Which of the following cannot be used as a medium for extinguishing the arc of
aCB?

A. vacuum
B. SFegas
C. water

D. open air

RME Board April 1996, RME Board October 1996
48. Meter accuracy is determined by

A. full scale deflection

B. one fourth of full scale deflection
C. zero deflection

D. half scale deflection

49. In DC circuit, inductance and capacitance are irrelevant in circuit analysis due to
A. DC supply has no frequency
B. they do not exist in DC circuits
C. there effect is useless in DC circuits
D. all of these

50. A three-layer semi-conductor device.

A. Potentiometer
B. Diode

C. Transistor

D. Vacuum tube
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Stage equipment like footlights, border lights and others shall be so arranged
that no branch circuit supplying such equipment will carry a load exceeding .

A 20A
B. 15A
C. 30A
D. 10A -

Metal poles permitted to be used to support lighting fixture and enclosed
supply conductors.

A. shall be

B. shall not be
C. both Aand B
D. neitherAorB

RME Board October 1995
3. Which of the raceway methods is NOT allowed to be used in a hazardous

location?

A. Rigid metal conduit

B. Liquidtight flexible metal conduit
C. Rigid non-metallic conduit

D. None of these

How many side(s) of any pull box shall be removable?

A. Only one side

B. Two opposite sides
C. Two adjacent sides
D. One or more sides

Dimmers installed in ungrounded conductors shall be protected by OCPD not
exceeding percent of their rating.

A. 100
B. 115
C. 125
D. 150
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6. Mobile home service equipment shall be rated NOT lessthan ___.

A. S0A
B. 60A
C. 100A
D. 125A
RME Board April 1996
7. The branch circuit conductors that supply one or more units of data processing
systems shall have an ampacity NOT less than ___ percent of the total
connected load.
A. 150
B. 100
C. 125
D. 200

8. Locations which are hazardous because of the presence of easily ignitable
fibers of flyings.

A. Class|
B. Classi
C. Classlil
D. Class |V

9. Where nails or screws are used to mount knobs, they shall be of a length
sufficient to penetrate the wood to a depth equal to at least the height of
the knob.

A. two-third
B. three-fourth
C. one-half
D. one-third

RME Board April 1996
10. Explosion hazards exist due to the presence of the following material EXCEPT

one. Which one is this?

A. Combustible dust

B. Flammable vapors

C. Flammable fiquids

D. Carbon dioxide gas P

11. Metal clad cables shall be supported and secured at intervals NOT exceeding

A. 1500 mm
B. 1800 mm
C. 1600 mm
D. 2000 mm
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12. The ampaciti
conductgrs. es of type UF (underground feeder) cable shall be that of the e —

A. 60°C
B. 75°C
C. 90°C
D. 40°C

RME Board October 1995

13. Some of the principal factors that affect th i
| e ope
the following EXCEPT one. Which one is thisg L S 0

A. Voltage
B. Ambient temperature
C. Ventilation

D. Load current

14. Communication wires and cables shall have a voltage rating of NOT less than

A' L_
. 250V
C. 500V
D. 600V

15. Self-excitéd en i
e 9 .erators supplying power to organs shall have a potential of NOT

PA. 15V B
B. 24V
C. 30V
D. 60V 3

RME Board April 1995
16. What is the temperature rating of THHN insulation?

A. 60.°C
B. 90°C
G—85°C
D. 75°C

17. All AC squitrel cage motors and s
. ynchronous motors with autotra
;tam:g s[\all have' an gvercurrent protective device using inverse timn: fgirrrg:i:
reaker with a maximum setting of of its full load current rating.

250 %
150 %
300 %
200 %

oow>»



150 Reviewer for Registered Master Electricians’ Exam by R. Rojas Jr.

18. Rosettes for use with conduit boxes or raceway shall have bases high enough to

keep wire and terminals at least from the surface wired over.
A. 12mm
B. 10mm
C. 13mm
D. 15mm

19. No motor circuit in any watercraft shall have conductors less than

A. 55mm’
B. 3.5mm’
C. 2.0mm?
D. 1.25mm?
RME Board April 1995

i ildi i i ilippi tandardized in
20. Sizes of building wires manufactured in the Philippines are sta
square millimeters. What is the area of copper conductor, which is next larger
than 8 square millimeters?

A. 12mm’
B. 10 mm?
C. 14 mm?
D. 9mm?

21. Flexible cords or data processing cables used to connect computer units shall
be ___ as part of the system.

A. isolated
B. = approved
“C. both Aand B

D. neitherAorB

22. Branch circuits to receptacles under raised floors in computer rooms shall be

wired with

A. EMT

B. IMC

C. AC cable

D. all of these

-

23. As to the general rule, floating buildings shall be .'supplied by
feeder conductors from their service equipment. ;

set(s) of

A. one
B. two
C. three

D. all of these
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RME Board October 1994
24. Which of the following electric wires has the highest ampacity?
A. 55mm?
B. 8.0mm?
C. 30mm?
D. 50 mm?

25. Indoor antennas and indoor lead-in conductors shall NOT be run nearer tharn
— to conductors of other wiring systems in the premises.

A. 40 mm
B. 30 mm
C. 60 mm
D. 50 mm

26. The ampacity of the neutral conductor of a dual voltage feeder shall be ___ of
the ampacity of the ungrounded conductors. a

A 125%
B. 150 %
C. 200%
D. 100 %
RME Board October 1996

27. According to the PEC, the minimum insulation level for neutral conductors of

residential installations, which have solidly grounded system, shall NOT be less
than this voltage, which one is this?

A. 1,000 volts ’
B. 300 volts
C. 600volts
D. 750 volts

28. Exit lights on watercrafts shall be provided at each point. The word “EXIT” shall
be red letters not less than ___ high.

A. 50 mm
B. 60 mm
C. 64 mm
D. 40 mm

29. The nominal voltage used in elevator, dumbwaiter, escalator and moving walk

driving machine motors, machine brakes and motor-generator sets shall NOT
exceed

com»
g
<
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30. A cable made-up of electric conductors which provides electrical connection
between an elevator or dumbwaiter car and fixed outlet in the hoistway.

A. Coaxial cable

B. Metal-clad cable

C. Flat-conductor cable
D. Traveling cable

31. What is the minimum weight of a fixture that requires a support that is
independent of the outlet box?

A. 20kg
B. 25kg
C. 23kg
D. 24kg

32. For single phase AC or DC motors supplied by a two wire, single phase AC or
DC with one conductor grounded how many overload units shall be required? s

A. One, in the grounded conductor
_B. One, in the ungrounded conductor
C. Two, in both conductors

D. No overload units required

RME Board April 1996

33. What is the insulation resistance acceptable by the Philippine Electrical Code for

600-V circuits consisting of 2.0 mm? conductor?

A. 250,000 ohms
B. 750,000 ohms
L. 500,000 ohms
D. 1,000,000 ohms

34. Each patient bed location shall be provided with 2 minimum of how many
receptacles?

A 4

oOow
anwN

35. Open conductors on insulators shall be separated at least from metal
raceways, piping or other conducting materials.

50 mm
60 mm
70 mm
40 mm

oow»
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36. The nominal gas pressure used in type IGS cable shall be

A. 200 kPa
B. 150 kPa
C. 138kPa
D. 140kPa

37. Smallest size of EMT (electrical metallic tubing)

A. 20 mm
B. 15mm
C. 10 mm
D. 12mm

38. The use of non-metallic raceway shall be permitted in

A. wet locations only
B. dry locations only
C. bothAandB
D. neither A or B

RME Board October 1995

39. Metal clad cables shall be permitt i i ; ]
EXCEPT one. Which one ic ?his? ed for installations in the following locations

A. Signal circuits

B. Branch circuits

C. Direct burial in the earth
D. Aerial cable

40. One set of service entrance conducto
rs ;
___sel(s) of service equipment. shall be permitted to supply more than

A. one
B. two
C. three

D. none of these
41. Itis known in the field as PVC.

A. Rigid metal conduit

B. F I.e).(ible non-metallic conduit
C. Rigid non-metallic conduit
D. Cable tray

42. Concealed knob and tube wiri ithi
e o 2 wiring shall be supported within of each side of

A 150 mm
B. 125mm
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C. 100 mm
D. 200 mm
RME Board October 1996

43.

45.

47.

48.

A 15-A or a 20-A branch circuit shall be permitted to supply lighting units and
other utilization devices. The rating of any one cord and plug connected
appliance shall NOT exceed a certain percentage of the branch circuit rating.
What is this percentage?

A. 80%
B. 90%
C. 710%
D. 60%
Receptacles located on stages in theaters shall NOT exceed percent of

their ratings for continuous duty loads.

A. 50
B. 60
C. 70
D. 80

Lighting fixtures exposed to cleansing water in agricultural buildings shall be __

A. drip proof
B. watertight
C. waterproof
D. any of these

A metal raceway of circular cross section with integral or associated couplings,
connectors and fittings approved for the installation of electrical conductors.

A. Rigid metal conduit

B. Surface metal raceway

C. Electrical metallic tubing
D. Intermediate metal conduit

Rigid metal conduit and intermediate metal conduit when used underground
shall have a minimum bunal of

A. 100 mm
B. 200 mm
C. 250 mm
D. 150 mm

Storage batteries used, as source of power for emergency system shall maintain
a voltage applied to the load without falling below a certain percentage of normal
value. What is this percentage?

A. 953 %

A 87.5%
B. 84.2%
C. 93.7%

Test 10 (Philippine Electrical Code) 1:

49. Driven rods ma
ybe used i
shall NOT be lecs thane as a grounding electrodes provided the driven dept

A. 2,000 mm
B. 2,450 mm
C. 2,540 mm
D. 2,040 mm

A Cage

B. Cabinet

C. Junction box
Raceway

NS/

........ When 3

....... Open ﬂ')c

"~ Mastor Hoctriclans wark .

3 quick motion,

the curtent, If necessary to cut
Wl:fb a dry wooden handle or 3

person is electrocuted (un

+ A dry rope or any other -
victim of the liv); wire. e
if that is the quickest way to break
the wite, use an ax or 3 hatchet
propetly insulated electrician’s
\y

- 2 ﬁ\/

neatest switch,
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e TEST 11
ECHNICALSUBIECT

156 Reviewer for

o oo
per when exposed to ordinary atmospheres becomes oxidized turning info

1. Cop
color.

A. brown

B. light gray

C. light orange
D. black

2. A shorted capacitor can be checked by

A. bridging

B.. substitution
C. both AandB
D. neitherAorB

RME Board October 1996 '
3. The armature of a generator has a resi
. through the armature is 5 A, the terminal

he current
stance of 0.20 ohm. Whel) t_
voltage is 224 volts. What is its emf?

s By
B, 2 ys
T B g o) = 2

4. Electrical symbol represented by a solid line.

A. Intercom wiring
B. Telephone wiring
- Conduit
). Service entrance

C supply and take a total current of 2

5. Two coils are connected across a 100 VD carried by the second

A. If one coil dissipates 80 W, how much is the current

coi? ek o o i

A. 0B8A o g2z 2-%
B. 10A . ¥ i
C. 1.25A =5 T = |

D. None of these

Test 11 (Technical Subject)

RME Board October 1994
6. Ifthe number of tums in an inductor is increased, its inductance will

A. vary
B. decrease
C. increase
“D. remain the same

7. Two capacitors connected in parallel across a 250 V mains have charge
3,000 and 5,000 uC, respectively. Find the total capacitance of the combinal

A. 60 uF
C. 43uF

D. None of these

RME Board April 1996
8. How can the polarity of a DC generator be reversed?

A. reversing the field current as well as rotation
B. increasing the field current

C.__reversing the field current
D. anﬁ\of these

9. A 10-A electric fan with a power factor of 80% is connected to a 230-V sou
How much is the power in watts?

A. 2,300W - 9
B. 1,760W
L 1,840 W

D. None of these

10. Before storing a lead-acid battery for a long time, the battery should be

A. discharge and covered with canvas

B. discharge but the electrolyte is not drained
C. keep electrolyte level fow

D/discharge and the electrolyte is drained

RME Board April 1996
11. The field winding of a shunt motor has a resistance of 110 ohms and the voltz
applied is 220 V. What is the amount of power expended in the field excitatiol

A 330w
B. 220w
G 440 W
‘D. 500W
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12. A 50-ohm relay is connected in series with a 30-ohm resistor. If the whole
combination is connected across a 110-V DC supply. Determine the voltage

across the relay.
A. 68.75V
B. 7658V
C. 4125V
D. 3342V

13. Device used to increase or decrease in one step the value of field excitation of a
generator.

A. Field regulator

B. Reclosing relay

C. Field changing contactor

D. Unit sequence starting relay

RME Board October 1995, RME Board April 1996
14. At absolute zero temperature a semi-conductor behave as a

A. good conductor
B. variable resistor
C. good insulator

D. super conductor

15. A substance that cannot be decomposed any further by chemical action.

A. Molecule
B. Compound
C. Atom

D. Element

16. Relay which functions on failure of the insulation of a machine to ground.

A. Grounding reactor relay
B~ Ground protective relay

“C. Ground insulation relay
D. None of these

17. Three parallel branches of 10, 20 and 30 ohms respectively are connected
across a 60-V DC supply. How much is the total power consumed by these

resistors?

A. 600W

B. 606 W 3
C.. 660W

D. 560W

18. Simplest form of a motor controller.

Test 11 (Technical Subject) |

A. Magnetic contactor
B.~Toggle switch

‘C. Drum switch

D. Relay

RME Board October 1996

19. A small swamping resistance is fit in series with i i
g the operat
coil ammeter to compensate for the effects of s Rl

_A—external magnetic fields
B. temperature variation
C. hysteresis loss
D. none of these

RME Board October 1994

20. A megohm is connected to the ends of a indi -
reading indicate? motor winding what will a low o

A._~Continuity
. Loose coil
C. Open coil
D. [Sgirty coil
21. Typical output of a solar cell.
A. 010V
B. 025V
C. 050V
D. 035V
RME Board October 1994

22. The process by which one conductor produces or induces a voltage in anott

conductor eve i : : "
conductors. n though there is no mechanical coupling between the t

A. Cutting of fluxes

B. Short circuit
C. Induction
D. System

23. If an electronic device will hum, the most likely caused is a defective
A. transistor

Q: filtery

C:diode
D. amplifier

24. The purpose of the commutator in a DC motor is

A. to rectify the armature current
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B. to magnify the armature current
C. toinvert the armature current
D. to control the atmature current

25. A capacitor opposes any change in :

A. current

B voltage

C. resistance
D. flux

26. This tool is used by lineman to remove insulation of large cables

A. Wire stripper

B. Lineman's pliers
C. Wire gauge

D. Electrician’s knife

27.- The rating of a storage battery is expressed in

_A. ampere-hours
B. watls
C. kilowatt-hours
D. volt-amperes

28. Resistance offered by the active material of a cell.
A. Bulk resistance
B. . Internal resistance b
"~ C. Absolute resistance
D. Specific resistance

RME Board April 1996

29. For excessive heat in the end play of a fractional horsepower motor the

possible remedy is to

A._ align pulleys correctly
B. add end play washers
C. replace end play bolts
D. adjust belt tension

30. If the heat in a motor increases, which of the following is a probable cause?
A. Repeated jogging or plugging the motor
B. Long periods of overload
C._-BothAand B
’I{zeither AorB

31. The power factor of a synchronous motor is

Test 11 (Technical Subject) |

A. lagging

B~ leading
C. unity
D. zero

RME Board April 1994

32. i‘\ 20Q-V lamp has a hot resistance of 400 ohms. The power rating in watts of
amp is

AL 100W
B. 200W
C. 600W
D. None of these

33. V\{hich of the following DC generator has a terminal voltage that varies wic
with changes in load current?

A. Shunt generator

_B. _Series generator
C. Cumulative compound generator
D. Flat compounded generator

RME m October 1996
34. Which of the following constitutes the major load for an automobile battery?

A. Dbrake light
B elf-starter

. parking lights
D. spark plug

35. Alternator synchronization means -

}/ connecting alternators in parallel
B. connecting altemators in series
C. ‘adjustmentin field excitations
D. load sharing between aiternators

36. One foot-candle is equivalent to how many lux?

A. 107.6
B..—-10.76
. 1.076

D. - None of these

37. Ampere per voit is the same as

" A erg
B. _siemen
C. maxwell

D. none of these
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38. Copper is a highly malleable and ductile metal with color?
A. amber
B. brown
C. bluish-white
_D..reddish

39. Most common copper busbar form for carrying heavy current.

A. Round
B. Stranded
C. Channel
D. Flat
RME Board October 1995

40. If the allowable current in a copper bus bar is 1000 amperes per square inch of
cross section, the width of a standard 1/4 bus bar designed to carry 1,500 A

would be? :
A. 4inches \ 177D : ;
B. 6inches 600 = = / 7/6
C. 8inches \\WN
D. 2inches ! e
41. The capacitance of a capacitor is directly proportional to _ ,L

A. area of its plate

B. thickness of dielectric
C. bothAandB

D. neitherAorB

42. Which of the following acts a depolarizer in a carbon-zinc cell?
A. Carbon-graphite
B. Silver-zinc
C. Nickel-iron
D. Manganese-dioxide

43. The frame of a DC generator or a motor is made of what metal?

A. Softiron
B. Aluminum
C. Cast steel

D. Hard drawn copper
44. Refers to the generator’s mechanical driver.
A. Exciter

B. Prime mover
C. Coupler

Test 11 (Technical Subject)
D. Transducer

45. Unit of conductance.

A. Gauss

B. Mho

C. Ohm

D. None of these

RME Board October 1995
46. Contamination of transformer oil is because of

A. moisture

B. heating

C. decomposition of oil
D. all of these

47. The armature core of DC machine is laminated to reduce the

A. copper windings needed
B. eddy current loss
hysteresis loss
weight of the armature

48. Circuit element used to resonate with capacitors.

A. Resistors
B. Transistors

C. Inductors
D. Diodes
RME Board October 1994

49. In a series circuit, the current is

A. p'roportional to the resistance
B. different in different resistors
C. constant

D. none of these

50. In star-delta starters, at starting the motor is connected in

____configuration.
A wye
B. delta
C. delta-wye
D. wye-delta

163
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The bonding conductor used in agricultural buildings shall be copper, insulated,
covered or bare, NOT smaller than

A. 8.0 mm?
B. 55mm?
C. 14.0 mm?
D. 3.5mm?

In any watercratt, the motor circuit shall have an ampacity of NOT less than ___
of the motor's full load current rating.

A 125%
B. 100%
C. 1156%
D. 130%

RME Board October 1994

3.

The largest size of electrical metallic tubing is

A. 75 mm

B. 125 mm
C. 150 mm
D. 100 mm

The overload relay used to protect each motor-compressor set shall be stelected
to trip at NOT more than of the motor-compressor rated load current.

A. 125%
B. 130%
C. 150 %
D. 140%

RME Board October 1994

5.

Lamp protection shall be provided by elevation of at least ___meters from the
normal working surface.

A 2

com

1
25
3

Test 12 (Philippine Electrical Code)
6. Type UF cables shall NOT be used :

as branch circuits

as service entrance

as direct burial to earth
all of these

Oow>

7. Where “U" pulls are made on the pull box, the distance between each race
entry inside the box and the opposite wall of the box shall NOT be less than
times the trade diameter of the largest raceway in a row.

A 8

B. 7
C. 6
D. 5

8. Reference ambient temperature for explosion proof electrical equipment shal
___degree Celsius. 9

A. 30 .
B. 4

c. %

D. 60

9. Welding process wherein coalescence is produced by heating with an elec

arc with or without the application of pressure and with or without the use of f
metal.

A. Resistance welding

B. Spot welding
C. Arcwelding
D. All of these
RME Board April 1995

10. The use of underground feeder cables may NOT be used in the follow
conditions EXCEPT one. Which one is this?

A. Embedded in concrete
B. Hazardous location

C. Direct burial
D. Theaters
11. Faceplates of insulating material shall be non-combustible and not less than _

in thickness.

A. 25mm

B. 1.5mm

C. 2.0mm

D. 3.0mm
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12. Conductors supplying two or more motors shall have an ampacity equal to the

sum of the FLA rating of all motors plus of the highest motor FLA in the
group.
A. 30%
B. 15%
C. 20%
D. 25%
ril 1995 e,
%um‘:: Jtl:;, following colors identifies the grounded conductor of a bran
i circuit?
A. Green
B. Black
C. White
D. Blue

i i i terial, fitting with terminals and
of porcelain or other insulating ma v nd
4 ﬁl?eﬁg?egsfz:eoon%ng the flexible cord carrying a pendant to the permanen

wiring.

A. Rosette
B. Raceway
C. Cable bus

D. None of these

NOT
15. Receptacles installed for the attachment of portable cords shall be rated at
" lessthan____, 250 V.

A. 20A
B. 30A
C. 10A
D. 15A

16. Motors with a marked service factor of less than 1.15 shall have an overload
' protection equal to percent of the motor's FLA.

A. 100
B. 125
C. 120
D. 115

17. Cables and cords supplied through plugging boxes shall be of

aluminum

copper

aluminum or copper
copper-clad aluminum

cCow>

23. The load for the required branch circuit installed for the

Test 12 (Philippine Electrical Code) 167

RME Board October 199§
18. Which of the following statements is NOT correct?

physical damage
Overcurrent devices shall be readily accessible
C. Overcurrent devices may be located inside clothes closets
D.

In a multi-family dwelling, each occupant shall have ready access to all
overcurrent devices protecting his occupancy

19. A conductor or group of conductors, in switchgear assemblies which serves as a
common connection for two or more circuits.

A. Bus
B. Lug
C. Cuf-out

D. Terminal block

20. The ampacity of capacitor circuit conductors shall NOT be less than

of the
rated current of the capacitor,

A |125%

B. 115%

C. 135%

D. 150%

21. The alternate or back-up source of Power in a hospital shall have a capacity to
sustain its connected loads for a minimum of ___ .

A. 1.5 hours
B. 2.0 hours
C. 1.0 hour

D. 2.5 hours

22. Cable trays shall NOT be used in

A. hoistways

B. industrial establishments
C. dry locations

D. all of these

supply of exterior signs
or outline lighting shall be computed at a minimum of volt-amperes.

A. 1,000
B. 1,200
C. 1,500
D. 1,600
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RME Board April 1996

24. The usual function of a disconnect switches in high voltage circuits is to

A. isolate from energized buses, equipment which are not in service
B. open or close the circuit under load

C. open the circuit in the event of an overload

D. maintain continuity of service

25. Pendant conductors where not cabled and longer than a certain length shall be

twisted. What length is this?

A. 1,000 mm
B. 900 mm
C. 600 mm
D. 800 mm

rs from the generator terminals to the first

26. The ampacity of the phase conducto
___ percent of the nameplate current

overcurrent device shall NOT be less than
rating of the generator.

A. 125
B. 110
Cc. 115
D. 120
RME Board October 1994

27. What is the maximum number of conductors permitted in a wireway at any
cross-section, signal circuit or starter-control wires are not included?

A. 30 conductors
B. 50 conductors
C. 40 conductors
D. 25 conductors

28. Each motor shall be provided with how many disconnect(s)?

A. Two
B. Any number (optional requirement )
C. Onlyone

D. Not required by the PEC

29. Energized parts of a generator operated at more than volts to ground shall
NOT be exposed to accidental contact where accessible to unqualified persons.

oow>
f S
]

Test 12 (Philippine Electrical Code)

30, i :
A hoisting and lowering mechanism equipped with a car or platform v

moves in guides in a substantiall i irecti
e e S P T r); .vemcal direction and which serves tv

A. Dumbwaiter
B. Escalator
C. Elevator

D. All of these

A. Extension cord

B. Fixture cord

C. Appliance cord
- D. None of these

32. Any box not over % in size, i
cm In size, intended for mounting in closed buil

construction shall be affixed wi
R aonenall with anchors or clamps as to provide- a rigid

| A 1,540

B. 1,760
C. 1,800
D. 1,640

. a ly

A. 70 mm
B. 60 mm
C. 65mm
D. 75 mm

34. A disruptive di
ruptive discharge around or over the surface of a solid or liquid insulator

A. Sparkover
B. Corona

C. Flashover
D. Skin effect

35. Emergency lighting of ;
attended stations,g — lux shall be provided in exit paths from all areas

A 10
B. 20
C. 30
D. 15
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RME Board April 1994
36. An overheated cord often indicates

A. defective cord

B. corroded terminals

C. corroded terminals and defective cord
D. none of these

37. Individual arrester grounding conductors shall be no smaller than copper.
A. 8.0mm’
B. 14 mm’
C. 55mm’

D. none of these

38. A generic term for an artificial source of light.

A. Lumen
B. Lux

C. Candle
D. Lamp

39. Cable bus shall be securely supported at intervals NOT exceeding

A. 3,600 mm
B. 3,000 mm
C. 3,800 mm
D. 4,000 mm

40. Snap switches used with open wiring on insulators shall be mounted on
insulating material that separates the conductors at least from the surface
wired over.

A. 12mm
B. 10 mm
C. 11mm
D. 13mm

RME Board April 1996 ‘
41. The usual nameplate data on DC motors include the following EXCEPT one.
Which one is this?

A. Manufacturer's name
B. Rated frequency

C. Rated voltage

D. Rated speed

42. Vertical runs of wireways shall be securely supported at intervals NOT
exceeding

Test 12 (Philippine Electrical Code) 171

4,000 mm
2,400 mm
3,600 mm
4,500 mm

cow»

43. Size 0.75 mm? fixture wire has an ampacity of

A. 6A
B. 10A
C. 4A
D. 8A

44. Type MI cablie shall NOT be used 5

A. in dry, wet or continuously moist locations

B. where exposed to destructive corrosive conditions
C. for services, and feeders
D. aliof these

45. Elach receptacle for DC plugging boxes shall be rated at NOT less than ;

Al 20A
B. 30A
C. 15A
D. 40A
RME Board October 1995

46. Insu!ated groqnd conductor of 14 mm? or smaller shall be identified by a
continuous white outer finish along its entire length or another color which is

A. green

B. natural gray
C. striped green
D. striped white

47. Metal covers for boxes shall be lined with firmly attached insulating material not

less than in thickness.
A. 0.80 mm
B. 0.50 mm
C. 0.75mm
D. 0.64 mm

48. Electrical non-metallic tubing shall NOT be used where the voltage is over

A. 500V
B. 230V
C. 300V

D. 600V
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49. Busways shall be marked with which of the following?

50.

A
B.
C.
D.

voltage rating
manufacturer's name
current rating

all of these

The system neutral conductor shall not be connected to ground EXCEPT

Sowm>

when the generator frame is not grounded
through the grounding impedance
through a grounding transformer

when a ground fault is very common

8! /.'/
‘@ Mastor Heciricians werkty:

......To test a motor for an open circuit, connect the terminals
of the megohmmeter to each pair of phases of the motor. An
open motor will show a high reading on the megohmmeter.

If | have not
been an....

Megohmmeter
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TEST 13 |5

1. Most commonly used cell.

A. Silver-zinc
B. Lead-acid cell
=€ Nickel-iron cell

D. Lithium cell
RME Board April 1996
2. instruments are most sensitive.

AT Perm%nent magnet moving coil
B. Dynamometer
C. Moving iron
D. Hot wire

3. Two resistances of 5 and 10 ohms respectively, are connected in series with
each other. If a 20-ohm resistance is connected across the series combination,

how much is the total current drawn by the whole circuit if connected across a
120-V source?

A 11.25A Rt([zz+fz_g

B. 10.5A
C. 12A fet+ (et p’&T

,rg—' 14 A

4. In a series circuit, the total resistance is i

A. the sum of the reciprocals of all resistances
B. the average of all resistances

_C. the sum of all resistances

‘D. smaller than the smallest resistance

5. When using Ohm'’s law “IR" would solve for S

A. amperage

B. resistance

C. electrical power
\D., voltage
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6. In order to measure power in a 3-phase, 4-wire unbalanced load, the minimum
number of wattmeter(s) needed shall be

A. two
B three
C. four
D. one

7. The ratio of real power to apparent power is called

A. plant factor
'B. utilization factor
C. factor of safety
_D._ power factor

RME Board April 1994
8. A fluorescent lamp unit connected to a
110 W power. What is its power factor?

A. 09
B. 0.833
C. 0.866
D. 08

9. Electrons normally flow

_A. from the positive to the negative terminals of the battery
B. from the negative to the positive terminals of the battery

C. eitherAorB
D. neither AorB

10. A coil of wire placed in the a
which is not connected to the armature windings.

A. Damping coil
B. Auxiliary coil
C., Dummy coil- '
D. Compensating coil

RME Board October 1994
11. International ohm is defined in terms of resistance of

A. acube of carbon
B_a column of mercury

C. acube of copper

D. a unit length of metal wire

12. If the energy stored in a 0.125 uF capacitor id 50 J, solve for the change

accumulated.

110-V AC line takes 1.20 A and requires

rmature core used to fill up the vacant slots but
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A. 3.35mC
B. 250mC
C. 1.25mC

AD-. None of these

-

3. e eCt t = . g

A. 250 WL 2
B 83za T "739_ = 2.fld =ageo W
23040

D. None of these ‘(2,: E”/P = 24v k=

14. i
A three phase load is balanced if all three phaésaéggve the same

A. impedance )
B. power facto

C. bothAandB
D. neither AorB

15. Unit of electrical current flow.

A. Ampere
B. Coulomb
C. Weber
D. Volt
RME Board April 1994

16. Ohm's law is applicable to

A. electric arcs

B. gas discharge lamps
C. rectifying devices

D. none of these

oecfig

17. Capacitors are used to

A. filter AC currents and
ass DC
g. 2::er SC and DC curre‘r)\ts Sl
= fiter DC currents and pass AC
D. pass DC and AC currents i

18. The hot resistance of a 230-V incand

o = escent lamp is 300 ohms. What current is

A 085A

=
B 077A T RS ORs :
C. T3UA = -~ D,
D. 0.74 A e 23D 7ekbe
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C. 580W
D. 450W

19. Alternator voitage can be increased by

26. A wire in the American wire
e thednerican wi gauge has a conductor radius of 0.1823 inch. What

A 133M iR
5 CM A=t ~i@$¢=g=ﬁ

13.3 MCM
C. 0133MCM = d> 5 o
D. None of these

increasing the field circuit rheostat
G increasing the prime mover speed
D. increasing the armature rgsistance

%_ decreasing the prime mover speed
C.

20. One joule of electrical energy is equivalent to

one watt-second
. B. one watt-minute

| C. one kilowatt-hour 27. PVC is a widely used insulation or jacketing on communication wires control

cable, bell wire, building wire, appliance cord, etc. What do you mean by PVC?

D. one watt per second
- AL P ;
I RME Board April 1995 ‘ o P:’;}l’)g e;\lz chlgll;nde.
| 21. What volitage would be required to produce a fiow of “C A through a resistance C. Pob ne chioride
of 12 ohms? - Polyester chloride
D. inyl chioride
A. 125V
B. 122V ;‘“E Board April 1994
C. 121V 8. The number of cycles of an AC voltage is known as
D 120V
A. frequency
22 The shunt of an ammeter is made from B. wave form
C. phase angle
A. copper D. half mode
B. silver 20, T
C. manganese . Type of overload that contains a solder pot.
manganin .
8 % g @_l{tnetallic
i . Metallic
t !
23. The advantage of a wye-connected system is thal C.__ Melting alloy
D. Magnetic

A. the line currents and phase currents are equal
B. itis easy to troubleshoot due to it's a simple arrangement
C. two voltages can be used

=D. none of these

30. The direction of rotation i ; .
- of a capacitor-start induction motor can be reversed by

A. the starting winding leads
B. the running winding leads
C. eitherAorB

D. neither A or B

RME Board April 1994, RME Board October 1995
24. The number of coils in a megger is

A two
B. four . .
8. four 31. Washing machines usually uses what type of motor?
D. three A. Shaded-pole motor
I ; S e ’ %t_BeSiStance split-phase motor
25. The resistance of coil of wire is 30 ohms. How fr\uch power is dissipated in the T Hysteresis motor

s 5
coil if connected across a 115-V source? B Corpound motor

A 441N
B. 280W
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RME Board April 1995

32. An AC circuit has a resistance of 4 ohms and a reactance of 3 ohms. What is
the impedance?

A. 7ohms ——
B. -5 ohms - = R
7C. 12 ohms Z B (L + *

D. none of these = W—;\!l(ﬂ* 9 = ﬁ

33. A synéhronous motor is excited with

A. an AC current

B~ aDC current
C. acombination of AC and DC currents
D. none of these

34. Three resistors of 100, 120 and 150 ohms are connected in parallel. Determine
the value of the current to the paraliel system which will make the current in the
150-ohm resistance equal to 1.0 A.

A. 400A
B. 525A
C. 315A
D. 3.75A
—

35. Two loads with equal resistances are connected in parallel across a certain
supply. If these loads are reconnected in series across the same supply, then _

A. the power drawn by each will be decreased by 75 %
B. the power drawn by each will be decreased by 25 %
C. the power drawn by each will be decreased by 50 %
D. none of these

36. A cell supplies a load current of 0.5 A for a period of 20 hours until its terminal

voltage falls to an unacceptable level. How long it could be expected to supply a
current of 100 mA?

A. 50 hours
B. 100 hours
C. 60 hours
D. 70 hours

37. If the resistance of the circuit is doubled while the applied voltage is held
constant. The current will .

increase by half as much
remains the same
decrease to half as much
twice as much

00w »
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RME Board April 1996
38. Lubrication is never used on

A. a commutator
B. a knife switch
C. a cutting die when threading
D. wire being pulled into a conduit

39. If an atom has less than 4 valence electrons, the material is

A. an insulator
B. a semi-conductor
C. a super conductor

.D. aconductor
40. Capacitance to ground is sometimes calied capacitance.
A. dielectric
B. image
C. skin
. stra
D, stray

41. A rheostat is used to regulate the current in a circuit by

A. varying the voltage of the circuit

B. varying the power factor of the circuit
_C.~ varying the resistance of the circuit

D. all of these

42. How can a short circuit be detected?

A. By using an ohmmeter
B. By using a megger

C. By using an oscilloscope
D. By using an ammeter

RME Board October 1994 .
43. Resistance commonly used in power circuits.

A. Carbon composition
~ Wire wound resistors
Deposited film resistors
D. Etched circuit resistors

44. An ideal current source has a internal resistance.

A. very low
B.. negative
very high

D. any of these

179
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45. An AC circuit has impedance of 4.47 ohms. If the circuit resistance is 2 ohms,
what is the reactance of the circuit?

_A_ 4ohms 2:@—”

B. 6ohms =T
S o reSaER
D. 3ohms v =—Jy Uz = 2

46. The physical of a resistor that detemﬁnes its ability to dissipate heat is rated in

A. amperes
B. ohms

C. volts
B watts

47. Solutions that are used in batteries are called ;

A. pastes

B. catalyst

C. compounds
D. electrolytes

48. Insulators are commonly made from

A. mica

B. porcelain
C. ceramic
Qf all of these

49. Which of the following is a basic requirement for inducing an emf in a coil of
wire?

A. The flux should link the coil.

B. The coil should form a closed loop.

€. There should be a change in flux finking the coil
D. All of these

RME Board April 1995
50. A 3-ohm resistor and a 6-ohm resistor are connected in series across a DC
supply. If the voltage drop across the 3-ohm resistor is 4 V, what is the voltage

of the supply?
A. 6 volts

B. 8 volts

C. 18volts
D. 12 volts

Test 14 (Philippine Electrical Code) 181

RME Board April 1996

1. }Nhen_thermal ovefload relay are used for the protection of a three-phase¢
induction motor, their primary purpose is to protect the motor in case of

A. short circuit between lines

B. reversal of phase sequence

C. high voltage

(Q, sustained overload : g
2. In type AC cable, all bends shall be made so that the cable will not be damage

and the radius of the curve of the inner edge of any bend shall NOT be less thar
times the diameter.

3. Non-metallic sheathed cable shall be supported within from every cabinet
box or fitting. 2 ‘

RME Board April 1995

4. What is the nominal supply voltage specified by the Philippine Electrical Code
for residential homes?

A. 225 volts AC

B. 230 volts AC
C. 240 volts AC
D. 220 volts AC

5. Messenger supported wiring shall NOT be used in :

A.  hoistways

B. multi-conductor underground feeder
C. metal clad cable
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D. all of these
6. Temporary electrical power and lighting installations shall be permitted for a

period not to exceed for Christmas decorative lighting, carnivals and
similar purposes.

A. 100 days
B. 120 days
C. 90 days
D. 60days

7. Which of the following conductors is NOT applicable on wet locations?

A. Type THHN
B. Type THW
C. Type RHW
D. Type THWN

8. A surge of unidirectional polarity.

A. Skin effect
B. Corona
C. Flashover
D. Impulse
9. For each small appliance branch circuit, the feeder load shall be per 20 A
circuit.
A. 1,000 VA
B. 1,200 VA
C. 1,500VA
D. 1,800 VA
RME Board October 1995

10. The electrical plans for residential house include the following items EXCEPT
one. Which one is this?

A. Substation plan

B. Location plan

C. Floor plan showing location of service

D. Layout of wiring plan for general lighting and receptacle outlets

11. Tools and portable handlamps likely to be used in wet and conductive locations
shall not be required to be grounded where supplied through an isolating
transformer with an ungrounded secondary of not more than ]

A. 100V
B. 160V
C. 50V

D. none of these
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12. T:e"rrt;:;\imum size of branch circuit capacity to supply laundry receptacle outlets
sha 5

A. 20A
B. 15A
C. 25A
D. 30A

13. Conductors in open wiring on insulators shall be rigidly supported within
from a tap or splice. ok

A. 200 mm
B. 100 mm
C. 250 mm
D. 150 mm

14. Main and equipment bonding jumper shall of -

A. copper

B. | aluminum

C. bothAandB
D. neitherAorB

15. The minimum insulation level for neutral conductors of solidly grounded system

shall be

A. 500V
B. 300V
C. 600V
D. 750V

16. For class Il lightning materials, the minimum diameter of a solid copper air
terminal shall be

A. 159 mm
B. 12.7mm
C. 10.5mm
D. 9.5mm
RME Board April 1994

17. (_.‘,onnfection between conductive or inductive metal object in an element of a
lightning protection system to accomplish electrical continuity.

A. Connectors

B. Interlink
C. Counterpoise
D. Bonding

18. The grounding electrode conductor shall be ;
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19.

20.

copper
copper-clad-aluminum
aluminum

all of these

cow»>

Mats of insulating rubber or other suitable floor insulation shall be provided for
the operator where the voltage to ground exceeds

A. 150V
B. 100V
C. 250V

D. none of these

How many 20 A branch circuit shall be provided for all receptacle outlets for the
small appliance load?

A. One or more
B. Atleasttwo
C. Onlyone

D. None of these

21. For a one family dwelling unit having -an initial load of 10 kVA or more, the
minimum service entrance capacity shallbe ___
A. 100A
B. 90A
C. 60A
D. 30A
RME Board October 1996

22. Flexible cords used in locations where there is a lot of flying flint or fibers shall

comply with following EXCEPT one. Which one is this?

A. It shall be approved for use in locations which are vapor-filled

B. It shall contain in addition to the conductors, a grounding conductor
C. It shall be of type approved for extra hard usage

D. It shall be provided with suitable seal to prevent the entrance of dust

23. A point at which the load of a given area is assumed to be concentrated.

A. Switchboard
B. Outlet
C. Panelboard

D. Load center

24. The workspace about electrical equipment shall be adequate to permit at least

___degree opening of doors or hinged panels.

A 90
B. 45
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C. 60
D. 75
RME Board October 1994

25.

26.

27.

28.

29.

The multiplying factor for determining the size of branch circuit brotection for
non-time delay fuse is

A. 300%

B. 175%

C. 250 %

D. 150 %

For banks, the general lighting load shall be computed at per square
meters of the floor area.

A. 24

B. 20

C. 30

D. 28

In dwelling units, the computed lighting and small appliance load above 120,000
volt-amperes shall be computed at what demand?

A 35%
B. 25%
C. 45%
D. 20%

Which of the following statements is NOT one of the primary objective of the
Philippine Electrical Code?

A. To establish electrical work standards
B. To establish basic material qualities
C. To ensure safety in using electricity
D. None of these

The Code has been approved and adopted by the Board, PRC. What does the
acronym PRC stands for?

A. Philippine Registration Commission

B. Professional Regulation Commission
C. Philippine Regulation Commission

D. Professional Registration Commission

Are sheet metal troughs with hinged or removable covers for housing and
protecting electric wires and cables and which conductors are laid in place after
this object has been installed as a complete system.

A. Wireways
B. Busways
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C. Cable trays
D. Non-metallic extensions

31. Portable appliances equipped with proper cord and plug caps and NOT more
than maybe installed without an electrical permit.
A. 1,200 VA
B. 1,500 VA
C. 1,000 VA
D. 1,800 VA
32. Which of the following is not a standard content of an electrical plan?
A. Location plan
B. Legend and general notes
C. Schedule of maintenance
D. Specifications
RME Board October 1996
33. When installing cables or raceway type wiring method parallel to the framing
members such as joists, rafters or studs, the cable or raceway shall be installed
and supported so that the nearest outside surface of the cable or raceway is
NOT less than a certain distance from the nearest edge of the framing member.
What is this distance?
A. 20 mm
B. 30 mm
C. 10mm
D. 50 mm
34. Which of the following is NOT a standard ampere rating of a fuse?
A. 60A
B. 125A
C. 45A
D. 55A
35. Cabinet and cutout boxes shall have an air space of at least between any
energized metal parts of enclosed fuses and the door.
A. 20 mm
B. 13 mm
C. 25mm
D. 15mm
36. Auxiliary gutter shall be supported throughout it entire length at intervals

A. 1,500 mm
B. 1,800 mm
C. 1,200 mm

37.
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D. 1,600 mm

A lighting and appliance branch circuit panelboard is one having more than
percent of its overcurrent device rated 30-A or less.

A. 10
B. 12
C. 15
D. 16
38. Open wiring on insulators shall be permitted on systems of up to A i
A. 600V
B. 500V
C. 230V
D. 300V
39. Conductors in concealed knob and tube wiring shall maintain a clearance of
NOT less than between conductors. i
A. 64 mm
B. 50 mm
C. 76 mm
D. 100 mm
RME Board October 1994
40. The minimum size of wire used in electrical wiring is the former number 14
AWG. Under the metric system shown in the PEC, the diameter is
A. 2.0mm
B. 3.2mm
C. 1.6mm
D. 2.6 mm
41. Non-metallic sheathed cable shall be secured in place at intervals NOT
exceeding
A. 1,300 mm
B. 1,200 mm
C. 1,500 mm
D. 1,800 mm
RME Board April 1994
42, Motor A has a full load current of 8 A and motor B, 10 A. What is the ampacity of

the feeder conductor supplying this two motors?

A. 8A

B. 205A
C. 18A
D. 242A
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43, The bending radius of type SNM cable shall NOT be less than times the

diameter of the cable.
A. 3
B. 4
(¢, &
D. 6

44. Flexible metallic tubing shall NOT be used in lengths longer than 5

A. 2,000 mm
B. 1,800 mm
C. 1,900 mm

D. none of these

45. Size 1.25 mm? fixture wire has an ampacity of ;

A. 10A
B. 8A
C. 12A
D. 9A
RME Board April 1995

46. Each transformer up to 600 V nominal shall be protected by an individual
overcurrent device on the primary side at not more than a certain percentage of
the rated primary current of the transformer. What is this maximum percentage?

A. 110%
B. 125%
C. 100%
D. 140%
47. Outdoor lighting fixtures and associated equipment permitted to be
supported by trees.
A. shall be
B. shall not be

C. eitherAorB
D. none of these (not specified in the PEC)

48. Rosettes shall be rated at 660 W, 250 V with a maximum current rating of :

A. 6A
B. 10A
C. 4A
D. 12A

49. Heating cables shall be furnished complete with factory assembled non-heating

leads at least in length.

OOow>
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2,000 mm
2,200 mm
2,300 mm
2,100 mm

. Conductors supplying one or more motor-compressors with or without additional

loads shall have an ampacity not less than the sum of the rated |
: oad pl
percent of the highest motor-compressor rating in the group. i

A
B.
C.
D.

30
25
20
15

A\ 8
Master Electricians’ werk tig:

........ When testing for continuity using an ohmmetet, always
temember to switch-off the circuit first, so as to prevent any

damages to the instrument..
Too late?

Hello!, switch-off
the breaker first!
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| B TEST 1§

Test 15 (Technical Subject) 191

6. Mega is a prefix equivalent to

. A. 10°
B. 10°
T. 10°
D. 10"

7. A series circuit has a resistance of 10 ohms and a reactance of 5 ohms. What is

- RME Board April 1994 the circuit power factor?
i 1. A circuit has a capacitance of 35 microfarad and an inductance of 0.2 H.
' _— Calculate the resonant frequency of the circuit. A. 050
B. 0.866
| A. 65Hz - % T g 8;3
; B- 60Hz [ = 0!
L C. 50Hz (LU
D. 55Hz 8. At DC steady state, an inductor acts like
2. The nominal open circuit voitage of a carbon-zinc cell is A. an open circuit
B. a short circuit
A. 135V C. a capacitor
B. 21V D. aninsulator
C. 30V
D. 15V 9. One coulomb of charge is equivalent to how many electrons or protons?
3. A circuit or installation that prevents the motor from being reversed without first A. 125x10"
allowing the motor to stop. B. 4.15x10"®
C. 525x10"
A. Plugging D. 6.25x10"
_B. Anti-plugging
C. Braking RME Board April 1995
D. Jogging 10. A car battery supplies a current of 50 A to the starter motor. How much charge
passes through the starter in 1/2 minute?
RME Board April 1994
4. A bank of lamps operates a current of 12 A and a voltage of 120 V. What power A. 1500 coulombs
is taken from the AC mains? B. 1800 coulombs
C. 3000 coulombs
A 144KkW D. 2000 coulombs
B. 1.20kw .
C. 1.34kw 11. The power factor of an induction motor is
D. 1.22 kW et
A. leading
5. A DC ammeter is connected in series with a battery whose current is to be B. lagging
measured. If the positive terminal of the meter is connected with negative C. unity
terminal of the battery, what will happen? D. zero
A The pointer of the meter will deflect downscale 12. A 230-V, 3-phase motor takes 8 A at full load at 0.8 power factor lagging. How
B. The pointer of the meter will deflect upscale much power in kW does it take from the line?
C. The pointer of the meter will not move
D. None of these A. - 1.84 kW

B. 2.55kw
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C. 3.18kW
D. 147kW

13. Five carbon-zinc cells are in series. The open circuit voltage at the output is

A. 55V
B. 10V
C. 75V
D. 65V

14. If the three-phase load is unbalanced, two wattmeters are needed to measure
the power. If one the wattmeters registers a zero reading, what is the
approximate power factor of the unbalanced load?

A. 0.866
B. 0.707
C. 0.686
D. 0.50

RME Board October 1995, RME Board October 1996
15. Damping provides

A. counter torque

B. starting torque on pointer

C. good accuracy

D. braking action on the meter pointer

16. The shunt resistance of an ammeter is usually a

A. low resistance
B. high resistance
C. eitherAorB
D. neitherAorB

17. Two cells each of emf 1.5 V and internal resistance of 0.2 ohm, are joined in
parallel and connected to an external resistor of 0.2 ohm, what current wil flow

through the external resistor?

A. 5A
B. 75A
C. 15A

D. None of these

RME Board April 1996

18. A battery having a total emf of 7.5 volts and a total internal resigtance of 1.25

ohms. What external resistance will send a current of 2 A?

A. 2.0 ohms
B. 1.0 ohm
C. 1.750hms
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D. 2.5ohms

19. Electrical symbol represented by a rectangle with a circle inside.

A.  Fluorescent lamp outlet
B. Incandescent lamp outlet
C. Lighting panelboard

D. Safety switch

20. Determine the ohmic value of a series resi i
stance r i
300-ohm galvanometer into a 3-V voltmeter? Piedconerngisging

A 2.7kQ
B. 29kQ
C. 285kQ

D. None of these

21. Which of the following motors is well adapted to start large heavy inertia loads?

A. Series wound motor

B. ' Repulsion induction motor
C.” Shunt motor

D. Stepper motor

22. Ratio of output power to input power.

A. Demand
B. Regulation
C. Efficiency
« D. Gain -

23. Cells are connected in parallel to increase

A. the current capacity of the cells
_B. the voltage capacity of the cells

C. the resistance capacity of the cells

D. all of these

24. Which of the following power plant has the longest expected life?

Diesel power plant
Nuclear power plant
Geothermal power plant
Hydroelectric power plant

cCom>

25. If an atom losses some of its electron or accepts extra electrons from another

atom, the atom will be called

A. an element
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B. alattice
C. aneutron
D. anion

26. The symbol Szr shall mean

A. atwo-way switch

B. a two-position switch
C. atwo-pole switch

D. duplex switch

RME Board April 1994
27. The first step in removing a generator from parallel operation,

A. remove the load from the off going generator
B. trip the generator off the bus bar

C. increase the cycle of the generator

D. tumn off all electrical equipment

28. Most utility companies requires a minimum load power factor of

A. 0.50
B. 0.866
C. 075
D. 0.80

29. A 25 kVA 2,000/200 V single phase transformer has a rated primary current of

A. 10A
B. 125A
C. 7.22A
D. 125A
RME Board April 1995

30. A battery whose internal resistance is 5 ohms is connected to an external!

resistor of 10 ohms. The battery's terminal voltage is 15 V, what is the emf of the

battery?

A. 175V
B. 25V
C. 225V

D. none of these

31. A resistor of 10 ohms is connected in series with the combination of 12 ohms
and 24 ohms in parallel. If the whole set-up is connected across a 144-V supply,
how much is the voltage across the 10-ohm resistor? .

A 90V
B. 80V
C. 718v
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D. None of these

32. Device used to pull wires through the conduit.

A. Puller
B. Fish tape
C. Wire tongs
D. Dial indicator
RME Board October 1995

33. Charging a lead-acid cell causes the electrolyte to become

A. stronger
B. weaker
C. water

D. stable

34. If the 3-phase load is balanced, at least how many wattmeters are needed to
measure the power?

A. On
B. T
C. Three
D. Four

. [f a resistor is connected in series with the coil of a galvanometer designed to be
used as a voltmeter, the resistor is used to

A. increase the current rating of the voltmeter

B. increase the resistance rating of the voltmeter
C. increase the voltage rating of the voltmeter

D. all of these

RME Board October 1994
36. Hysteresis loss in a transformer depends upon the

A. reactance of windings
B. type of core material
C. applied voltage

D. number of laminations

37. A 6.6-kV, three-phase star connected alternator supplies 5,000 kW at 0.8 pf
lagging. Calculate the line current.

A. 646.7A
B. 9468A
C. 7576A

D. None of these

38 An instrument used to measure electrical current in a circuit?
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A. Wattmeter

B. Megger

C. Ammeter

D. Galvanometer

39. The color band violet ‘of a carbon composition resistor is equivalent to what
digit?

A 8
B. 7
C. 9
D. §

40. The capacitor used in power factor correction is rated in

A. kW
B. kVA
C. kVAR

D. None of these

41. Another name for counter emf.

A. Back emf
B. Opposite emf
C. Mutual emf

D. Selfinduced emf

RME Board April 1995 .
42. The proper way to mix the electrolyte for a battery is to add

A. alkaline water to acid
B. acid to distilled water
C. distilled water to acid
D. acid to alkaline water
A

i i i of a battery
load resistance of 10 ohms is connected to the ter.mlnals 0
consisting of 10 cells each of emf 1.5 V and intemal resistance of 0.25 ohm
connected in series. Determine the current drawn.

43.

A. 1.25A
B. 1.30A
C. 1.20A
D. 1.10A

44, The speed of a DC motor is dependent on :

A. flux

B. back emf

C. bothAandB
D. neitherAorB
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45. A diode has a specified PIV rating. What do you mean by PIV?

A. Peak Instantaneous voltage
B. Peak insulation voltage

&- Peak inverse voltage

D. None of these

46. A 10:1 transformer is used to step down the voltage from 2,300 volts to 230

volts. If the load current on the low voltage side is 50 A, what is the transformer
current on the high voltage side?

A. 05A
B. 500A
C. 0.05A

D. None of these

47. The power factor of the circuit is zero, when the load of the circuit is a pure
only.

A. resistance
B. reactance

C. conductance
D. admittance

48. Which type of AC motors needs a DC excitation?

A. Capacitor-start and run motor
B. Shaded pole motor

C. Wound rotor induction motor
D. Synchronous motor

RME Board October 1995
48. Practical anit of electrical energy

A. watt

B. kilowatt

C. megawatt

D. kilowatt-hour

50. Which of the following DC motors is used in high-speed applications such as in
compressors, blowers, fans, etc?

Series motor
Shunt motor
Cumulative compound motor
Differential compound motor

100>
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liters of flammable liquid shall be
encased in vaults or outdoor fenced enclosures.

1. Capacitors containing more than

A. 10
B. 12
C. 9
D. 11
RME Board April 1996

2. Wiring methods / materials allowed by the Code for gasoline stations include all
the following EXCEPT on. Which one is this?

A. Type Mi cable with approved terminal fitting
B. Threaded steel intermediate conduit

L. Rigid non-metallic conduit

D. Threaded rigid metal conduit

3. A main bonding jumper shall be a .

A. bus
B. screw
C. wire

D. any of these

RME Board October 1995 . . = o
4. What does the symbol consisting of rectangle with solid shading indicate?

A. Fuse cut-out

B. Telephone exchange
C. Safety switch

L. Lighting panelboard

5. The ampacity of conductors supplying therapeutic equipment shall NOT be less
than ___ of the current rating of the equipment.

A 125%
B. 115%
C. 130%
D. 100%
ey
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6. For 800 A circuits, the minimum insulation resistance shall be

A. 12,000 ohms

B. 6,000 ohms
L. 5,000 ohms
D. 8,000 ohms

7. Branch circuits shall be classified according to the maximum permitted .

A. kW rating

B. voltage rating
C ampere rating
‘D. all of these

RME Board October 1996

8. Medium voltage cable shall be permitted for installation on the following
EXCEPT one. Which one is this?

A. Where installed in cable trays

B. Where exposed to direct sunlight

C. Power systems up to 35,000 volts in dry locations
D. Power systems up to 35,000 volts in wet locations

9. Each autotransformer up to 600 V shall be protected by an individual

overcurrent device rated not more than percent of its rated full load
current. $

A 125
B. 150
C. 175
D. 300

10. Each of the three 3.5 mm? TW copper conductors are in a conduit has an

ampacity of 20 A. If there will be six of them in the conduit, what will be the
ampacity of each conductor?

A 12A
B. 20A
C, 16A
D. 15A

11. Branch circuit conductors supplying .a single motor-compressor shall have an
ampacity not less than of either the motor-compressor rated load or the
branch circuit selection current, whichever is larger.

A. 100 %
B, 125%
B C 115%
D. 130%
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12. What size of branch circuit is required to supply a fixed lighting load of 21.5 A
used at continuous duty?

A. 30A
B. 20A
C. 40A
D. 25A
13. Potential transformers installed indoors or enclosed shall be protected with ___
fuses.
A. primary
B. secondary
C. bothAandB

D. neither AorB

14. Which of the following is NOT a standard size of disconnect?

A. 30A
B. 60A
C. 50A
D. 100A

15. A disconnecting means shall be provided in each ungrounded conductor for
each capacitor bank and shall NOT be less than ___ percent of the rated current
of the capacitor.

A. 125
B. 115
C. 150
D. 135
RME Board April 1996

16. If a 460-V switchboard has exposed parts on one side and grounded parts or
concrete on the opposite side, what working clearance between the two sides is
permitted by the Code?

A. 500 mm

B. 1,900 mm
C. 1,500 mm
D 1,100 mm

17. Cells in rubber or composition containers shall require no additional insulating
supports where the total nominal voltage of all cells in series does NOT exceed
a certain level of voltage. What is this level?

A. 100V
B 150V
C. 200V
D. 300V
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18. What is the maximum load of a 15 A circuit breaker protecting a branch circuit
that supplies a continuous load?

A 15A
B. 20A
12A

D. None of these

19. Aircraft energizers shall be so designed and mounted that all electric equipment
and fixed wiring shall be atleast ___ above floor level,

A. 460 mm
B. 500 mm
C. 640 mm
D. 400 mm

20. Each patient bed location where in patient care is provided shall be supplied by
atleast ___ branch circuit(s)?

A. one
B two
C. three
D. four

21. C'iecr;(eratofs compartments shall be lined with galvanized steel, not less than
thick. A3

A, 0.40 mm
B. 0.50 mm
C. 0.30mm
D. 0.60 mm

RME Board October 1995

22. For a rigid stee! conduit of trade diameter 50-mm, the field bend shall be so
made that the radius of the inner edge shall not be less than a certain radius for
conductors without lead sheathed. What is this radius?

A. 450 mm
B. 250 mm
C. 300 mm
D. 375mm

23. For all deck or floor plans, the standard scale to be used is

A~ 1:1000
B. 1:10
C. 1:100

D. None of these
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24. In locations where flammable anesthetics are employed, the entire area shall be
considered hazardous location which shall extend upward to a level ___ above

the floor.

A. 1,000 mm
B. 1,300 mm
C. 1,800 mm
D. 1,500 mm

25. As a rule branch circuits shall NOT be supplied by

% an autotransformer
. agenerator

C. atransformer

D. a motor-generator set

RME Board April 1994
26. Is a multi-contact switch, which fixes the operation sequence of the major device
during starting and stopping or during other sequential switching operations.

A. Motor operation sequence switch
B. Manual transfer switch

C. Position Switch

D. Field circuit sequence switch

27. Circuits from portable switchboards directly supplying equipment containing
incandescent lamps of not over 300 W shall be protected by overcurrent device
having a setting of

A. 156A
B. 20A
C. 30A
D. 40A

RME Board October 1996

28. The Electrical Code requires that electrical plans and drawings shall be drawn
on sheets of the following standard size. Which one is NOT considered
standard?

A. 600 mm x 900 mm
B. 217 mm x 279 mm
"'Cf 760 mm x 1000 mm
D. 500 mm x 760 mm

29. Disruptive discharges between electrodes of a measuring gap.

A. Lightning
B. Flashover
C. Surge

L. Sparkover
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30. The chassis-grounding terminal of the battery shall be bonded to the vehicle

chassis with a copper conductor of size or its equivalent.
A. 55mm?
B. 3.5mm?
C. 8.0mm?
D. 2.0 mm?

31. The length of the cord from the face of the attachment plug cap to the point
where the cord enters the mobile home shall NOT be less than e

AL 5m
B. 10m
C. 8m
D 6m
32. Non-metallic sheathed cables shall be supported within of a non-metallic
outlet box without cable clamps.
200 mm
. 150 mm
C. 180 mm
D. 220 mm
RME Board October 1996

33. A test lamp using an ordinary bulb is used to test one of the following. Which
one is this?

A. Overload test
B. DC or AC check
C. Polarity check
D. Ground check

34. Air conditioning load has a demand load of .

A. 80%
B. 100%
C. 125%
D. 150%

35. How many sets of the complete electrical plans and specifications signed and

séaled by a PEE shall be submitted, as one of the requirements in filing for an
electrical permit?

5
4
3
None of these



204 Reviewer for Registered Master Electricians’ Exam by R. Rojas Jr.

36. [f there will be six or more 2-wire branch circuits for a one family dwelling unit,
the minimum service entrance capacity shall be q

A. B0A
B. 100A
C. 90A
D. 120A
37. A unit of an electrical system which is intended to carry but not utilize electric
energy.
A. Wire
B. Device
C. Outlet

D. Utilization equipment
38. Service entrance cables shall be supported at intervals NOT exceeding

A. 900 mm
B. 800 mm
C. 760 mm
D. 1,000 mm

39. An overcurrent device with a circuit opening fusible part that is heated and

severed by the passage of overcurrent through it.

A. Overload relay

B. Fuse

C. Thermocouple

D. Magnetic contactor

40. What is the maximum size of lighting load that can be connected to a 20-A
single phase branch circuit supplying a fixed appliance load of 7 A?

A. 10A
B. 16A
C. 12A
D. 8A
RME Board October 1996

41. If an electrician does not understand the instruction that were given by the
supervisor, which of the following is the best for him to do?

A. He asks that the instruction be repeated and clarified
B. He does the job the way he thinks best

C. He works out the solution to the problem himself

D. He gets one of the other electricians to do the job

42. The branch circuit load for drying equipment is the larger of either the VA rating

of the nameplate or 5
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A. 5,000 VA
B. 6,000 vA
C. 4,000VA
D. 3,000 VA
43. For haliways of i
installed. £ or more in length, at least one receptacle outiet shall be
A. 2,000 mm
B. 4,000 mm
C. 5,000 mm
D. 3,000 mm

44. The minimum headroom i
€ of workin i i
switchboards, panelboards, etc shall be 2 s?ace heifteevce i
A. 1,800 mm
. B. 2,000 mm
C. 1,700 mm
D. 1,900 mm

45. The equipment-groundin .
e Lok g conductor of a branch circuit shall be identified by a

A. white
B. yeliow
C. green
D. gray

g

A. Peak load _
B. Connected load
C. Average load

D. Continuous load

RME Board April 1996
47. An outlet box should be fastened to a concrete wall by the use of

A. Wood plug and nail

B. Toggle boits

C. Porcelain insert and screw
D. Expansion bolts

48. A branch circuit shal i i
T all be permitted to supply fixed lighting units with heavy-

A. 40A
B. 20A
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A. 50A
B. 30A

i ini ivi m, parior, library, bedroom

itchen, family room, dining room, living roo! ) i

= Lr: zi‘rlﬁirl:l\rk::)oms or are}; of dwelling units, receptac[e outlets t:::" be m;t:;l:ﬁred
that no point along the floor line in any wall space is more

horizontally from an outlet in that space.

A. 2,000 mm
B. 1,800 mm
C. 1,900 mm
D. 2,100 mm

The path to ground from circuits’ equipment and metal - enclosures for
. conductors shall ;

have capacity to conduct safely any fault current
have sufficiently low impedance

be permanent and continuous

all of these

oo

Q /.'/
‘@ Master Electricians’ work tip:

i hoes and gloves while
........ Use proper attire. Wear rubber s . : ‘
working w?’ch live electrical circuits. Avoid wearing loose clothing

especially if the working space is only limited.

I'm thinking of
what to wear at
work tomorrow?
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1. If a split phase induction motor fails to start, one of the causes is

A. thereis no voltage

B. faulty cut-out switch
C. open overload device
D. all of these

What is the secondary voltage of a transformer that has a primary voltage of 100

"V, primary turns of 200 and secondary turns of 407

A. 500V
B. 25v
C. 4v

D. None of these

In a “START-STOP” motor controller using contactors, how many contactors are
needed?

A. One

B. Two

C. Either AorB
D. Neither AorB

The output of a shunt generator is 500 A. Armature resistance is 0.02 ohm, Field

resistance is 50 ohms. How much is the generated emf if the terminal voltage is
250 v?

A 2601V
B. 2634V
C. 2583V
D. 2528V

The d' Arsonval meter is meter movement meter.

A. moving iron
B. moving coil
C. bothAandB
D. neither AorB
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6. ltis also called a quartz lamp.

A. Sodium lamp

B. Tungsten halogen lamp

C. Metal halide lamp

D. Incandescent lamp

7. The RMS value of a sinusoidal wave is equivalent to ___ times the peak value.

A, 1.732
B. 0.577
C. 0.707
D. 1.414

8. Which of the following motors has no commutator?

A. Shunt motors

B. Universal motors

C. Induction motors

D. Repuision motors

RME Board April 1996 . .
9. A DC motor can easily be identified by

A. commutator
B. size of conductor
C. winding
D. yoke
10. Reciprocal of resistance.

A. Susceptance

B. Reluctance
C. Conductance
D. Admittance
RME Board April 1996

11. Three 9-ohm resistors are connected in parallel across a 24-V source. The total
power taken by the circuit is

A. 120W
B. 240W
C. 192W

D. none of these

12. Three capacitors having capacitance of 4,6 and 8 uF respectively are connected

in series. Find the equivalent capacitance of the combination.

A 1.85uF
B. 18uF
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C. 185uF
D. None of these

13. A 4-pole, lap wound armature is driven at 600 rpm. If there are a total of 480

conductors in the ammature, how much is the flux per pole in order for the
machine to generate 120 voits?

A. 20 mWb
B. 30 mWb
C. 25 mWb
D. 15 mWb

14. A battery is rated 200 Ah, If it is use to supply a constant current of 8 A, how
long can the battery Tast unti it becomes unusable?

A. 20 hour
B. 25 hours
C. 15hour

D. None of these

15. The resistance of a conductor varies when the volume is fixed.

A. directly as the cross sectional area

B. directly as the square of the cross sectional area
C. inversely as the cross sectional area
D... inversely as the square of the cross sectional area

16. If the resistance of the circuit is 25 ohms, what voltage is necessary for a current
flow of 4 A?

A. 625V
B. 100V —
C. 016V
D. 400V
RME Board October 1995

17. The ampere-hour capacity of the battery depends on

C} the area of the plates

. the distance between the plates
C. the thickness of the plates
D. the strength of the electrolytes

18 Thee resistors are to be connected in four possible type of circuit connections
namely, series, parallel, series-parallel and parallel-series. Which type of
connection will give the least amount of equivalent resistance?

A. Series
B. Parallel
C. Series-parallel
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19.

D. Parallel-series

If a motor is to be controlled from two different locations, the START buttons are
connected in while the STOP buttons are connected in "

A. series, series
B. series, parallel
C. parallel, series
D. parallel, parallel

20. Electrical instrument use to measure electrical power.
A. Kilowatt-hour meter
B. Wattmeter
C. Clamp ammeter
D. Galvanometer
21. Which of the following unbalanced loads is the most difficult to handle?
A. delta connected loads
B. 4-wire star connected load
C. 3-wire star connected load
D. all of these ;
22. Rotating part of a large altemator.
A. Field
B. Armature
C. Yoke
D. Commutator
RME Board April 1996
23. Who shall be the executive officer of the Board of Electrical Engineering and
shall also conduct the examination given by the Board, as provided in Art. Il
Sec 9, of the New Electrical Engineering Law?
A. A member of the Board of Electrical Engineering
B. The President of the Philippines
C. The Commissioner of the Professional Regulations Commission
D. The Chairman of the Board of Electrical Engineering
24. The resistance of 500 meters of a certain wire is 125 ohms. What length of the
same wire will have a resistance of 60 ohms?
A. 200 meters
B. 225 meters
. 240 meters
D. 300 meters
25. Type of diode used to regulate DC voltage supply.

26.
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A. Shockley
B. Zener

C. Tunnel
D. SCR

The illumination on a surface varies inversely to the

A. distance.from the light source

B. luminous intensity of the light source

C. square of the distance from the light source
D. cosine of the angle of incidence

27. If the line to line voltage of a 3-phase grounded system is 208 volts, what is the
voltage between any of the three lines and the ground?
A. 208V
B. 120V
C. 147V
D. 69.3V
RME Board October 1995
28. To keep the terminals of a lead acid storage battery free from corrosion, it is
advisable to
A. keep the electrolyte level low
B. apply petroleum jelly
C. charge the battery at frequent intervals
D. clean the terminals frequently
29. DC motor suitable for heavy-duty load applications such as in mills and crushers
A. Cumulative compound motor
B. Differential compound motor
C. Series motor
D. Shunt motor
30. A transformer will work on supply.
A. DC
B. AC
C. eitherAandB
D. neither Aor B
31. Synchronous motors are

A. self-starting

B. not self-starting
C. eitherAorB

D. neither AorB
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32. A bridge type rectifier uses how many diodes?

A. One
B. Two
C. Three
D. Four
RME Board October 1996

33. In automobiles, it prevents the arcing at the distributor points when they began
to open.

A. Condenser
B. Ignition coil
C. Contact points
D. Spark plug

34. If three equal resistances are connected in parallel, the equivalent capacitance
of the combination will be

A. three times the value of one resistor
B. half the value of one resistor

C. one-third the value of one resistor
D. none of these

35. PLC is one of the modem types of controller. What do you mean by PLC?

A. Programmable Logic Counter

B. Programmable Language Controller
C. Programmable Laboratory Controlier
D. Programmable Logic Controller

36. A method of stopping a polyphase motor quickly by momentarily connecting the
. motor for reverse rotation.

A. Plugging
B. Jogging
C. Inching
D. Latching
RME Board April 1996

37. In a radio, gang condenser is a type of
A. air capacitor
B. electrolytic capacitor
C. paper capacitor
D. variable capacitor
38. Ratio of maximum load to the total connected load.

A. Diversity factor
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B. Utilization factor
C. Use factor
D. Demand factor

39. How much charge is stored in a 2 uF capacitor connected across a 50-V
supply?

A. 100 C
B. 25uC
C. 200uC

D. None of these

40. A material with atoms in which the electrons tend to stay in their orbits.

A. Inductor
B. Conductor
C. Intrinsic

_Q. Insulator
41. Neutral current is the same as

A. no-charge current
B. ground current

C. eddy current

D. normal current

RME Board April 1996
42. The output of a shunt generator is 500 A at a terminal voltage of 250 V. If the
shunt resistance is 50 ohms, what is the armature current?

A. 500A

B. 495A

505 A

‘%. 510 A

43. Unit of luminous flux.

A. Lumen
B. Lux

. Foot-candle
D. Candela

44 If a diode is forward biased, the cathode is connected to the
the supply.

terminal of

A. negative

B. positive

C. eitherAorB
D. neitherAorB
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45. A capacitor consists of fwo

A. insulators separated by a conductor
B. conductors separated by an insulator
C. conductors

D. insulators

46. Nominal open circuit voltage of a lead-acid cell.

A. 21V
B. 15V
C. 30V
D. 125V

47. A 4-pole, lap wound armature has 120 slots, 4 conductors per slot. The flux per
pole is 50 mWb and the speed is 600 rpm. Find the generated emf?

A. 250V
B. 230V
C. 240V
D. 300V
RME Board October 1996

48. A certain motor takes 350 A at 100 V and the hp output is 45. What is its
efficiency? ;

A. 946 %
B. 959%
C. 972%
D. 935%

49. In the vector diagram, if the voltage leads the current, the power factor of the

circuit is

A. unity
B. lagging
C. leading
D. zero
RME Board October 1996

50. A 100-W bulb is connected in series with a room heater of 750 W. What will

happen if the bulb is replaced by a 60-W bulb?

Heater output will increase

Bulb will not glow

Heater output will decrease
Heater output remain unchanged

oo®»
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1. Where installed in racewa
s )
stranded. ys conductors of size

—__ and larger sha}r/'be

A 55mm?
B 8.0mm? ;
C. 14mm?
D. 3.5mm?

2. What type letter for ‘
thermoplastic™? conductors has a trade name ‘moisture resistant

A TW

B. THHw

C. THWN

D. THHN

RME Board October 1994

3. When the voltage between cond
uctors does not exceed 3
a slope of not less than 100 mm in 300 mm, the clearance chrY baen::ie(tjl::‘a:erzcighas

A. 500 mm
B. 800 mm
L. 1000 mm
D. 900 mm

4. The down conductors shall be protected for a minimum distance of

grade level. ____above
* A 1,800 mm

B. 1,600 mm

C. 1,700 mm

D. 1,500 mm

3. Fuses shall be plainly marked with ;

ampere rating
voltage rating
interrupting rating
all of these

wom>
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6. Which of the following statements is NOT true about grounding electrode
conductor?

A. It shall be solid or stranded

B. It must be continuous

C. Splice or joints are allowed

D. It shall be insutated, covered or bare

RME Board April 199§
7. The uses of non-metallic extensions are NOT allowed in all but one of the
following. Which one Is this?

A. As an aerial cable

B. Where exposed to corrosive vapors
C. Where subject {o corrosive vapors
D. Through floors or partitions

8. Fixture wires shall NOT be used ;
A. for installation in lighting fixtures
B. for connecting lighting fixtures to the branch circuit conductors
C. as branch circuit conductors
D. none of these

9. Exposed energized parts of motors and controllers shall be guarded against

accidental contact by elevating it or more above the floor.
A. 2,500 mm
B. 2,300 mm
C. 2,600 mm
D. 2,400 mm

10. Exposed energized parts of motor and controllers operating at ___ volts or more
between terminals shall be guarded against accidental contact by enclosure.

A. 50
B. 30
C. 40
D. 60
RME Board October 1995

11. To improve the insulation resistance of a motor, it is first cleaned, washed,
varnished then baked. Which is very economical and effective method of baking
particularly the inside coils of a large motor?

A. Putting incandescent lamps around the winding and cover
B. Hanging resistor strips inside the core and cover
C. Putting it inside the baking oven and control the oven temperature

12.

13.

14.

15.

16.
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D. Coqneding the terminals to a variable low voitage supply and increase the
baklpg current gradually until the desired baking temperature is attained
making sure that the rated current is not exceeded.

- includes any switch or device normally used to start and stop a motor by
making and breaking the motor circuit current.

A. Controller

B. Rheostat

C. Autotransformer

D. Double pole double throw switch

Grounding electrodes shall be installed such that at least of length is in
contact with the soil. =

A. 2,000 mm
B. 1,500 mm
C. 2,500 mm
D. 2,400 mm

Lamps installed in scene docks shall be so located and guarded and shall

provide an air space of NOT less than between such lamps and any
combustible material.

A 75 mm
B. 50 mm
C. 40 mm
D. 64 mm

Direct burial cables or conductors with a nominal voltage of 660 V or less and

placed ur)der aone or two family dwelling driveways and parking areas shall
have a minimum cover distance of ]

A. 480 mm
B. 500 mm
C. 440 mm
D. 460 mm

:tf?the trade name of the conductor is “heat-resistant rubber”, what type letter is

A. type RH =
B. type RHW :

C. type THHW

D. type MTW

Thg permanent joining of metallic parts to form an electrically conductive path
which will assure electrical continuity and the capacity to conduct safely any
current likely to be imposed.
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A. Welding
B. Molding
C. Bonding
D. Splicing

18. A metal underground gas piping system used as a grounding system.

A. shall be
B. shall not be
C. bothAandB

D. none of these (not specified in the PEC)

19. Cartridge fuses and fuse holders shall have a maximum operating voltage of __.

A. 150V
B. 500V
C. 300V
D. 250V
RME Board April 1994

20. The Building Code (PD 1096) of the Philippines has several referral codes. The
only no-referral code is

A. The Philippine Electrical Code
B. Fire Code

C. Structural Code

D. Chemical Engineering Code

21. What type of conductors is used for machine tool wiring in dry or wet locations?

A. type MTW
B. type RHW
C. typeM!
D. type UF

22. Fuses, circuit breakers or combinations thereof shall NOT be connected in =

A. series
B. parallel
C. bothAandB

D. neitherAorB

23. At least of free conductor shall be left at eaqh outlet, junction and switch
' point for sp—lices or the connection of fixtures or devices.

A. 200 mm
B. 100 mm
C. 150 mm
D. 300 mm
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RME Board April 1995

24. Which of the following cables is NOT used as an electrical cable?
A. Flat cables
B. Optical fiber cables

C. Armored cables
D. Steel cables

25. Electrodes of Pipe or conduit shall NOT be smaller than trade size.

A. 20 mm
B. 15mm
C. 25mm
D. 32mm

26. 8.0 mm? TW copper has an ampacity equal to ;

A 30A
B. 50A
C. 40A
D. 60A

27. The derating factors for the number of wires in a raceway shall not apply to
conductors in nipples having a length NOT exceedin

gt

A. 500 mm
B. 600 mm
C. 760 mm
D. 300 mm

28. An enclosure either above or below ground, with fire resistant walls, ceiling and
floor exclusively built for unattended transformer and their auxiliaries.

Transformer housing
Transformer yard
Transformer vault
None of these

Cow>»

RME Board October 1994, RME Board April 199§

29. A certain residential house has lighting load of 1.1 kVA and an appliance load of
10 A at 220 volts, single phase, two wires, 60 Hz. The branch circuit fuse
protections for lighting and appliance loads are —and__ respectively.

A. 30A,60A
B. 20A 30A
C. 15A,30A
D. 15A,20A

30. One of the approved grounding electrode system is using the metal
underground water Pipe in direct contact with the earth for or more.
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A. Welding
B. Molding
C. Bonding
D. Splicing

18. A metal underground gas piping system used as a grounding system.

A. shall be

B. shall not be

C. bothAandB

D. none of these (not specified in the PEC)

19. Cartridge fuses and fuse holders shall have a maximum operating voltage of __.

A. 150V
B. 500V
C. 300V
D. 250V
RME Board April 1994

20. The Building Code (PD 1086) of the Philippines has several referral codes. The
only no-referral code is

A. The Philippine Electrical Code
B. Fire Code

C. Structural Code

D. Chemical Engineering Code

21. What type of conductors is used for machine tool wiring in dry or wet locations?

A. type MTW
B. type RHW
C. typeM
D. type UF

22. Fuses, circuit breakers or combinations thereof shall NOT be connected in ___.

A. series

B. parallel

C. bothAandB
D. neither A or B

23. At least ___ of free conductor shall be left at each outlet, junction and switch
point for splices or the connection of fixtures or devices.

A. 200 mm
B. 100 mm
C. 150 mm
D. 300 mm
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24. Which of the following cables is NOT used as an electrical cable?

A. Flat cables

B. Optical fiber cables
C. Armored cables

D. Steel cables

25. Electrodes of pipe or conduit shall NOT be smaller than trade size.

A. 20mm
B. 15mm
C. 25mm
D. 32 mm

26. 8.0 mm’ TW copper has an ampacity equal to 3

A. 30A
B. 50A
C. 40A
D. 60A

27. The derating factors for the number of wires in a raceway shall not apply to
conductors in nipples having a length NOT exceeding ;

A. 500 mm
B. 600 mm
C. 760 mm
D. 360 mm

28. An enclosure either above or below ground, with fire resistant walls, ceiling and
floor exclusively built for unattended transformer and their auxiliaries.

A. Transformer housing
B. Transformer yard

C. Transformer vault

D. None of these

RME Board October 1994, RME Board April 1995

29. A certain residential house has lighting load of 1.1 kVA and an appliance load of
10 A at 220 volts, single phase, two wires, 60 Hz. The branch circuit fuse
protections for lighting and appliance loads are __and ____respectively.

A. 30A,60A
B. 20A,30A
C. 15A,30A
D. 15A,20A

30. One of the approved grounding electrode system is using the metal
underground water pipe in direct contact with the earth for or more.
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A. 3,000 mm
B. 4,000 mm
C. 2,500 mm
D. 1,500 mm

31. The minimum temperature at which a given liquid gives off vapor in sufficient
concentration to form an ignitable mixture.

A. Kindling temperature
B. Flash point

C. Absolute temperature
D. Heat of fusion

32. One equipment shall in sight from another equipment not more than from
the other.

A. 10m
B 15m
C. 20m
D. 5m

33. Lamp holders installed over highly combustible material shall be located at least
above the floor.

A. 2,000 mm
B. 2,500 mm
C. 2,400 mm
D. 2,600 mm

RME Board October 1995
34. How can the polarization index of transformer oil be improved?

A Filtering
B. Vacuuming
C. Heating
D. Allof these

35. Ground terminals shall be

solid plate
stranded cable
solid wire or rod
all of the these

cow>

36. Which of the following statements is NOT true regarding a rosette?

Fusible rosette shall not be installed

Rosettes installed in damp or wet locations shall be of weatherproof type
Separable rosettes that may change polarity shall not be used

None of these

>

pow
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37. Sheet‘metal of flush and recessed fixture housings shall be protected against
corrosion and shall NOT be less than ___thick.

A. 0.65mm
B. 0.60 mm
C. 0.64 mm
D. 0.63mm

RME Board October 1994
38. What is the size in square millimeters (mm?) of the cable 250 MCM in size?

150 mm?>
135 mm?>
125 mm?
145 mm?

comx

39. Metal fixtures, transformers and transformer enclosures on circuits operating at
over ___ volts to ground shall be grounded. .

A. 250
B. 100
C. 150
D. 300

40. Not less than ____of free non-heating lead shall be within the junction box.

A. 100 mm
B. 150 mm
C. 175 mm
D. 200 mm
RME Board October 1995

41. A circle with the letter B stands for

A. Buzzer outlet

B. Pushbutton outlet

L. Outlet with blank cover
D. Bell outlet

42. The ampacity gf branch circuit conductors and the rating or setting of
overcurrent devices supplying fixed electric space heating equipment for

pipelines and vessels shall be not less than ____percent of the total load of the
heaters.

A 120%

B. 110%

C. 115%

D. 125%
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43. Motors with a marked temperature rise not over 40 °C shall have an overload

protection equal to percent of the motor full load current.
A - 115

B. 125

C. 110 .

D. 100

44. For single-phase AC or DC motors supplied by a 3-wire, single-phase AC or DC
with grounded neutral, the number of overload units required shall be :

A. one, in the grounded conductor

B. one, in either ungrounded conductor
C. two, in both ungrounded conductors
D. three, in all conductors

45. For wound rotors, to determine the maximum setting of its short circuit protective
device, using a fuse or an inverse time circuit breaker, a multiplying factor of ___
of its current rating shall be used.

A 125%
B. 150 %
C. 250%
D. 200%
RME Board April 1996

46. The construction of metal cabinets and cutout boxes shall be such as to secure
strength and rigidity. If constructed of uncoated sheet steel, the metal thickness
should NOT be less than

A. 1.55mm
B. 1.75 mm
C. 1.00 mm
D. 1.35mm

47. The floors of transformer vaults in contact with the earth shall be of concrete
NOT less than ___ thick.

A. 100 mm
B. 200 mm
C. 300 mm
D. 250 mm

48. The nominal battery voltage shall be computed on the basis of per cell for
the lead acid type.

A. 15V
B. 145V
C. 3.0V

D. 20V
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49. Hazardous locations, in which volatile lammable liquids or flammable gases are
handled, processed or used.

Class |, Division 2
Class I, Division 2
Class Il, Division 1
Class |, Division 1

Sowm»

50. In mobile homes, if a range, clothes dryer or similar appliance is connected by
metal covered cable or flexible metal conduit, a length of NOT less than of
free cable or conduit shall be provided to permit moving the appliance.

A. 800 mm
B. 700 mm
C. 600 mm
D. 900 mm

M
~ Master Electricians work tip:

........ Never file a contact unless you're certain it's not silver.
Filing a silver contact destroys its contour, alters its alignment
and damages the contact surface itself. If contacts must be
cleaned, use compressed air or non-volatile solvent. The solvent
residue should be removed with acetone.

Oh no? | have
already finished
filing the contacts!
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RME Board April 1994
1. Find the cost of running a 100-W, 220-V lamp for 20 hours at P 3.00 per kW-hr.

A~ P6.00
B. P12.00
C. P10.00
D. None of these

2. Which of the following is a source of an alternating current?

A. Rectifier
B. Solarcell
_C.. Alternator

D. Battery

3. What is the amperage of a 240-V, 3-phase feeder circuit supplying a total load
of 128,000 VA?

A. 533A
B. 256 A
C. 178A
D. 308A
RME Board October 1994
4. The average dry cell gives an approximate voltage of
A 15V
B. 1.7V
C. 11V
D. 13V
5. What is the load of six receptacle outlets supplying cord and plug connected
loads used at continuous duty? <)
) \.Fr-'_-!\. '.__{:. i{.}
A. 1,350 VA o Q X JEU
B. 1,200 VA
C. 1,080VA
D. 1,250 VA
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6. Which type of single-phase motors develops more starting torque than any other
types?

A. Saquirrel cage induction motor

B. Split-phase capacitor start and run motor
_C.. Repulsion start induction run motor

D. Wound rotor induction motor

7. On a distribution transformer, the terminals labeled X, and X, are the Ll

terminals.

A. ground

B. high voltage
ow voltage

D. eitherA, B or C

8. Ifthe active and reactive powers of the circuit are equal in magnitude, the power
factor of the circuit is 5

A. 0.866
B. 0.90
C. 0.50
D. 0707

9. Electrical symbol represented by a circle with two solid lines inside it.

Single convenience outlet
B. Cooking range outlet
C. Special purpose outlet
D. Antenna outlet

10. The process of adding impurities to a pure semi-conductor.

A. Bonding
B. Charging %
- _C. Doping

. "D. Energizing

RME Board October 1994
11. The hot resistance of an incandescent lamp is 10 ohms and the rated voltage is

50 V. Find the series resistance required to operate the lamp from an 80 V
supply.

A. 10 ohms
B. 8 ohms
C. 6ohms
D. 4 ohms

12. What is the purpose of reduced voltage starters?
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A. To increase the motor torque at starting
B. To increase the motor current at starting
C. To reduce the losses at starting

_D._ To reduce the motor line current at starting

RME Board April 1995 -
13. An 8-ohm resistance and 10-ohm resistance are cor!nected in parallel. If the
total current is 9 A, what is the current in the 8-ohm resistor?

A. 6A
B. 5A
C._4A
D. 3A

14. Relay which operates and resets with no intentional time delay.

A. Inverse-time relay
B._ Instantaneous-trip relay

C. Electromechanical relay
D. Delay-off relay

RME Board April 1996 n
15. Which of the following is the best conductor of electricity?

A. Copper

B. Aluminum
C. Silver

D. Gold

16. In order to show that a resistor has a tolerance of +10%,

A. the third band must be silver
B. no color in the fourth band

C. the fourth band is gold

D. the fourth band must be silver

17. Incorrect motor end play can be corrected by

A. adding / removing washers

B. replacing / lubricating bearings
C. tightening nuts or bolts

D. any of these

18. Which of the following causes an extreme vibration in a motor?

A. Overloads

B. Too much lubrications
.C.. Wom bearings

D. Shaft misalignment
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19. The centrifugal switch used in split-phase motors will cut-off the starting winding
after the motor developed approximately ofits rated speed.

A._75%

. 80%
C. 70%
D. 85%

20. What is the feeder demand load for the following appliances: 6.5 kw water
heater, 1.6 kW dishwasher, 1.5 kW water pump and 3.6 kW blower motor?

A. 13.2kw
B._99kw

C. 16.5kW

D. 10.56 kW

RME Board April 1995

21. What should be done to prevent moisture damage to electrical apparatus during
extended periods of idleness?

A. Fill the motor housing with CO; to inert the space
B. Place heat lamps in motor housings

C.__Cover with canvas

D. Strap silica gel around the commutator

22. If a motor is to be controlled from five different locations, how many and what
types of switches are to be used?

A—Three 4-way and two 3-way switches
B. Two 4-way and three 3-way switches

C. One 3-way and four 4-way switches
D. None of these

23. Motors most commonly used in home appliances such as blenders, mixers,
vacuum cleaners, etc.

A. Shunt motors
B. Universal motors

“C.  Capacitor start & run motors
D. Squirrel cage induction motors

24. Meter used to test the armatures and stators of electric motor, generators, and
other equipment for short circuit.

A. Test lamp
B. Megohmmeter
C. VOM

(D.‘ Growler

25. High-pressure sodium lamps are marketed under the trade name
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A. Lucalox

B. Ceramalux
C. Unalox
D..-All of these

26. A machine used tu transform mechanical energy into electrical energy.

A. Transformer
B. Electric motor
C.=Generator

D. Condenser

RME Board October 1994 ]
27. The field winding of a shunt motor has a resistance of 110 ohmsdapd t:‘h: :er?;
. applied to it is 220 V. What is the amount of power consumed In

excitation? -~
o) %

A. 500W G

B-~440W ';2

C. 2kw

D. 22kwW

28. What is the power factor of a RL circuit supplied with a DC source?

Al Unity_
B. Lagging
C. Leading
D. Zero
20. A resistor that has an infinite resistance is a sign of resistor
A. ashorted
B. an open

“C. agrounded
D. all ofthese

RME Board October 1996 -
30. To cut rigid steel conduits, an electrician should

A. __use a hack saw and ream the ends

. use a three-wheel pipe cutter
C. use a cold chisel and ream the ends
D. order it to cut to size

31. When using Ohm'’s law, ‘E / R” would solve for

A. Voltage
B. resistance
C..~ current
ﬁ/power
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@ Who among the folfowing electrical practitioner has the sole authority to seal

electrical plans, etc and to practice electrical engineering in its full scope as
defined in RA 79207

A. Registered Electrical Engineer
B. Registered Master Electrician

. .C. - Professional Electrical Engineer
D. Allof these

33. During the open circuit test on transformers, which side is opened?

_A_—Low side
B. High side

C. EitherAorB
D. BothAandB

34. In an RL series circuit, the current the voltage.
A. isin phase with
B. leads
C._ lags behind

. none of these

RME Board October 1995, RME Board April 1996
35. In a transformer the purpose of the breather is to

A.. to provide insulation to the winding
_B._ extract moisture in air

C. to take insulating oil from conservator

D. to provide cooling to the winding

36. A reverse-power relay is used to
A. reverse the rotation of the motor
B. change AC power to DC and vise-versa

- _C._ protect the generator from power reversal
D. protect the motor from power surges

37. A 10-pole AC generator is running at 600 Pm, what is the frequericy of the

generated voltage?

cA_ 60 Hz - PN
B. 50Hz ' =\ :
C. 70Hz \ 20
D. 40Hz -

38. Core loss on electrical machines is the same term as

A. copper loss

B. iron loss
f,.—-"
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C. windage loss
D. exciter loss

39. How much current does a 24-ohm resistance that dissipates 600 watts need?

A. 25A
B. 5A

T. 0.04A
D. 1.04A

RME Board April 1994
40. Which of the following lamps requires a cooling period prior to restarting?

A. Incandescent

B. Fluorescent
_C... Mercury

D. None of these

41. A good fuse should have ___resistance.

A. avery high

B. approximately no
“C. eitherAorB

D. neither AorB

42. Contact metals maybe grouped in three general classifications namely

=A. hard, highly conductive & non corroding metals
B. hard, soft and highly conductive metals
C. highly conductive, low conductive and non corroding metais
D. high resistance, low resistance and hard metals

RME Board October 1995
43. A standard transformer type motor starter has a several taps used for starting a
large size motor. Which one is NOT standard?

A. 80%
B...63 %
C. 50%
D. 100%

44. A cell which cannot be recharged.

A. _Primary

. Secondary
C. EitherAorB
D. NeitherAorB

45. What is the neutral current of a 4-wire, 3-phase circuit if the three line currents
are 50 A, 50 A and 30 A respectively?
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A._20A
B. 75A
C. 40A
D. 130A

46. DPDT stands for

A. Double pole duplex switch

B-=Double pole double throw switch
C. Duplex switch
D. None of these

RME Board April 1994

47. A circuit has a resistance of 8 ohms. If
T . If a voltmeter connected across i
terminals reads 10 V, how much current is flowing through the circuit? $e

A 125A
B. 1.50A
C. 210A
D. 0.80A

48. A reduced current method of startin i
g for squirrel ca
separate stator windings connected in parallecll. et

A. Primary resistance type

B. Secondary resistance type
C. Autotransformer type

D. Part winding type

RME Board October 1994

49. Heating elements can be repaired by a i i
s o p y tube, which crimps the two broken

A. aluminum/nickel

B. aluminum

C. wire
_D.__nickel/silver

50. An alternating volitage has an equation e = i
e e gjuotage q e = 311 sin 314t, volts. The frequency of

A. 60Hz = - Y = 3l¢
B. 40Hz e RS
C. 50Hz T 2
D. 30Hz
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1.

Conductors passing from windows, doors, porches, fire escapes or similar

locations shall maintain a horizontal clearance of

A~ 1,000 mm
B. 1,800 mm
C. 1,500 mm
D. 1,200 mm

2. The horizontal distance between two adjacent supporting points of a conductor.

A. Sag
B. Clearance
C. Space
D... Span
RME Board April 1995
3. What is the temperature rating of a TW insulated conductor?
A._.60°C
. 90°C
C. 75°C
D. 100°C

The supply conductors that extend from the street main or from transformers to
the service equipment of the premises supplied.

A. Service drop

B, . Service conductors
C. Service
D. Service laterals

Concealed knob and tube wiring shall be supported at intervals NOT exceeding
A. 1,200 mm
B.. 1,300 mm
C. 1,500 mm
D. 1,400 mm

A dead end of a busway shall be 5
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A. open
B. closed

C. eitherAorB

D. screened

RME Board April 1996

7. What is the diameter of a solid wire, which is equivalent to 5.5 mm?2?
A. d=2.26 mm 3
B. d=1.62mm {

C. d=1.75mm : <
D. d=2.65mm <J "

8. A factory assembly of one or more conductors insulated with a highly
compressed refractory mineral insulation and enclosed in a liquidtight and
gastight continuous copper or alloy steel sheath.

A. type M!

8. type NMC

C. type NM

D. type MV

The combined cross-sectional area of all conductors or cables shall NOT
exceed percent of the internal cross-sectional area of the raceway.

A. 50

B. 60

C. 40

D. 70

10. No conductors larger than shall be installed in cellular metal floor
raceways.

A. 100 mm?
B. 38 mm?
C. 50mm?

. 14 mm?

11. In mobile homes, receptacle outlets shall not be installed within of a

shower or bathtub space.
A._. 760 mm

B. 600 mm

C. 500 mm

D. 1,000 mm

12. Rigid non-metallic conduit shall be supported within of each box, cabinet.
or other conduit termination.

A. 900 mm
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13.

14.

15.

B. 760 mm
C. 800 mm
D. 600 mm

Every recreational vehicle site with electrical supply shall be equipped with at
least one , 250-V receptacle.

A. 15A

B.. 20A

C. 30A

D. 10A

A main disconnecting means shall be provided where fuses are used or where
more than circuit breakers are employed.

A. one

B. two

C. three

D. four

For three recreational vehicle sites, the demand factor for feeder and service
entrance conductors shall be ]

A. 100%

B. 125%

C. 95%

D. 90%

16. Conductors in open wiring on insulators shall be rigidly supported within ___ of a
dead end connection to a rosette, lamp holder or receptacle.
A. 150 mm
B. 200 mm
C. 300 mm
D. 100 mm
17. Electrical metallic tubing smaller than electrical trade size shail NOT be
used.
A. 12 mm
B. 16 mm
C. 10mm
D. 15mm
RME Board October 1995 .
18. What is the maximum distance between open service conductor supports for a
voltage of up to 300 V?
A. 2,000 mm
B. 1,000 mm
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C. 1,500 mm
D. 1,300 mm

19. Concealed knob and tube wiring shall be permitted to be used

A. for extensions of existing installations

B. in unfinished attic and roof spaces

C. in the hollow spaces of walls and ceilings
D. all of these

20. Type AC cable shall be secured by approved staples, straps hangers or similar

fittings at intervals NOT exceeding

A. 1,300 mm
B. 1,200 mm
C. 1,000 mm
D. 1,500 mm
RME Board April 1996
21. Where coaxial cable are attached to building, they should have a separation of
at least from electric light or power cables.
A. 100 mm
B. 50 mm
C. 250 mm
D. 200 mm
22. Type MC cable shall be permitted for systems in excess of ___.
A. 500V
B. 1,000V
C. 300V
D. 600V
23. For smooth sheath cables (type MC) with an external diameter of more than 38
mm, shall have a bending radius of NOT less than times the metallic
sheath of the cable.
A 12
B. 10
C. 15
D. 8
24

Cables that are flame retardant and have limited smoke characteristics shall be
permitted to be identified with the suffix p

A. FS
B. PS
C. LS
D. UL
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25. Flat cable assembly shall be installed for :

A. concealed work only
B. exposed work only
C. bothAandB

D. neitherAor B

RME Board April 1994
26. The minimum clearance of service drops over sidewalks.
A. 8ft
B. 141t
C. 10t
D. 12

27. The overall covering of type NM (non-metallic sheathed) cable shall be

A. flame retardant and moisture resistant
B. flame retardant and fungus resistant
C. flame retardant and corrosion resistant
D. none of these

28. An assembly of two pieces of insulating material provided with grooves for
holding one or more conductors at a definite spacing from the surface wired
over and from each other, and with holes for fastening in position.

A. Cleat

B. Split knob

C. Spool insulator
D. Gutter

29. Type TC (power and control tray) cable shall be permitted to be used in any of
the following EXCEPT one. Which one is this?

A. in raceway

B. in cable trays in hazardous (classified) locations

C. for power, lighting, control, signal and communication circuits
D. where exposed to direct rays of the sun

RME Board April 1996

30. A phase converter is usually employed to convert single-phase to three-phase
power supply so that three-phase motors maybe used. For this service, the PEC
specifies that the single —phase conductors shall have an ampacity of NOT less
than ____ of the full load current rating of motor or load being served where the
input and the output voltages are identical.

A 173%
B. 240%
C. 216%

D. 350%
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31. The smallest electrical trade size for rigid non-metallic conduit is .

A. 15mm

B. 12mm

C. 25mm

D. 20 mm

32. Where fiexible metal conduit is installed as a fixed raceway, it shall be secured

within on each side of every outlet box.

A. 300mm

B. 150 mm

C. 200 mm

D. 100 mm

33. Whose signatures are needed in the application form for an electrical permit?

A. Owner or authorized representative
B. PEE who signed and sealed the electrical plan
C. Electrical practitioner in-charge of the installation

D. Allof these
RME Board October 1995
34. In the installation of power resistors, a thermal barrier shall be required if the
space between the resistors and-any combustible material is less than mm.
What is this minimum clearance?
A. 150 mm
B. 300 mm
C. 200 mm
D. 250 mm

35. Splices and taps shall be made only in

A. pull boxes

B. panelboards
C. cut-out boxes
D. junction boxes

36. The size of conductors in cablebus system shall be in no case smaller than ™

A. 38 mm?
B. 50 mm?
C. 60 mm?
D. 100 mm?

37. Elect.rical 'non-metallic tubing shall be firmly fastened within of each outlet
box, junction box, cabinet or fittings.

A. 300 mm
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B. 600 mm
C. 900 mm
D. 1,000 mm

RME Board October 1995
38. In estimating the loading of a branch circuit, what loading shall be used for each
receptacle?

A. 160 volt-ampere
B. 120 volt-ampere
C. 180 volt-ampere
D. 150 volt-ampere

39. Nails where used as a fastening means, shall be permitted to pass through the
interior of the enclosure if located within of the back or ends of the
enclosure.

A. 64 mm
B. 8.0mm
C. 6.0mm
D. 7.5mm

40. The conductors including splices and taps shall NOT fill the auxiliary gutter to
more than ___ of its area.

A. 70%
B. 80%
C. 715%
D. 60%

41. A space of or more shall be provided bet\(een the top of any switchboard
and any combustible ceiling.

A. 1,500 mm
B. 1,000 mm
C. 1,200 mm
D. 1,800 mm
Board April 1995

42. What is the minimum insulation_resistance of a building’s electrical wiring for
circuits using 2.0 mm? or 3.5 mm? conductors?

A. 500,000 ohms
B. 250,000 ohms
C. 1,000,000 ohms
D. 750,000 ohms

43. Not more than ___ overcurrent devices of a lighting and appliance branch circuit
paneiboard shall be installed in any cabinet or cutout box.
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A. 42
B. 50
C. 45
D. 48

44. For non-insulated busbars, the minimum spacin between i
the enclosure shall be p J v endthelbotonly

A. 255 mm
B. 250 mm
C. 240 mm
D. 205 mm

45. A form of air switch in which the moving element is a hinged bl
i ade
between stationary contact blades when closed. 2 Wedge

A. Snap
B. Knife
C. Safety
D. Toggle

46. Open conductors passing over residential driveways and those commercial

areas not subject to truck traffic where the voltage is limited to 3
shall maintain a vertical distance of : e ovies

A. 3,100 mm
B. 4,600 mm
C. 3,700 mm
D. 5,500 mm

RME Bpard April 1994
47. In wiring using rigid metal conduits, conduit smaller than shall not be used.

A 15mm
B. 32mm
C. 8mm

D. 25 mm

48. Operation for alternate intervals.

A. Periodic duty
B. Short time duty
C. Varying duty

D. Intermittent duty

49. Festoon lighting is a string of outdoor lights sus ended i
than apart. g pended between two point more

A. 4,000 mm
B. 3,800 mm
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A. 4,500 mm
B. 5,000 mm

50. From signs, chimneys, radio and television antennas or similar, clearances
through vertical, diagonal and horizontal shall be NOT less than

A. 1,000 mm
B. 1,100 mm
C. 1,200 mm
D. 900 mm

NS 12
~ Master Hectriclans' werk tip:

........ Before opening an enclosure door or cover, wipe it off,
especially the top. This helps keeps dirt and dust out of an
enclosure and away from working parts.

CONTROL CABINET _

o
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— TEST 21

1. A relay has a resistance of 30 ohms and an operating current of 0.8 A, how
much power is required in order to operate the relay?

A 24W
B. 37.5W
C. 192w

D. None of these

2. Autotransformers used to start large induction motors are frequently called
starting

A. reactor
B. autotransformer
.C.__ compensator,
D. winding

RME Board October 1996
3. A starter resistor is necessary to start a DC motor because

A. itlimits the speed
B. it limits the back emf
C. it starts the motor
’Q _ it limits the starting current to a safe value

RME Board April 1996, RME Board October 1996
4. |If a motor overheats, it must be due to

‘A. misaligned
B. low voltage

'C. open circuited field
D. loose parts

5. The of an AC wave is the time in seconds required to complete exactly one
cycle of the wave pattern.

A. wavelength
B~ period

C. frequency
D. time constant
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6.

How is AC converted to DC?

A. By means of a regulator

B. By means of a clamping circuit
C. By means of a rectifier

D= All of these

Cells are connected in series to

A. increase the current rating of the combination
B. decrease the internal resistance of the combination
C. _increase the voltage rating of the combination
D. increase the power rating of the combination

Two resistors of 10 and 15-ohm resistances are connected in series across a
60-V supply. What percent of the total power drawn is dissipated in the 10-ohm
resistance?

A 40%
B. 488&
C. 64%
D. 36%

RME Board October 1995, RME Board October 1996

10.

11.

12.

An electric motor drives a mechanical load, taking 18.8 A from a 230 V source.
Calculate the power input of the motor.

A. 4364W
B. 4536W
C. 5825W
D. 4324W

How many 1.5 outlets are permitted on a 20-A, 120-V, branch circuit used at
continuous duty?

A._ 10
B. 12
CHR3

D. None of these

An inductive circuit has a resistance of 100 ohms and an inductance of 2
henries. What is the impedance of the combination at w = 377 radians per
second?

A. 754 ohms
B. 761 ohms
C. 682 ohms

D. None of these

Find the amperage of a 1,500 VA load on a 120-V, 1-phase branch circuit?
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A. 125A °
B. 866A
C. 12A
D. None of these
RME Board October 1994

13. The magnetizing current for the field of an altemator is usually supplied by

A. a battery

B. a DC magnet

C. aDC generator
D. a pulse generator

14. In order to achieve maximum power transfer, load resistance should be e
generator’s internal resistance.

A. greater than

B. lower than

C. equalto

D. lower than or greater than but not equal to

RME Board October 1996
15. What is the most common type of motor that can be used for either AC or DC?

A. Series motor

B. Repulsion motor
C. Shunt motor

D. Shaded pole motor

16. The field winding of a self-excited generator is supplied from

A. a battery

B. an external rectifier

C. its own generated emf
D. aDC generator

17. Instrument use to measure specific gravity of the liquid in a storage battery.

A. Micrometer
B. Hydrometer
C. Calorimeter
D. Viscometer

18. A resistance wire wrapped around an insulating core.

>

Film-type

B. Fusible type

C. Carbon composition
D. Wire wound



244  Reviewer for Registered Master Electricians’ Exam by R. Rojas Jr.

19. If the length of the wire is doubled and the cross sectional area is reduced to
one-half, the resistance of the wire will be

Bt

A. quadrupled
B. halved
C. doubled R I; |
D. quartered
RME Board October 1996

20. The range of a moving iron AC ammeter is extended by

A. a multiplier

B. changing number of turns of operating coil
C. ashunt

D. none of these

21. In parallel circuit, the voltage across each branch is the source voltage.

A. lesser than

B. greater than

C. equalto

D. all of these (dependent on size of load)

22. How many 1.5 outlets are permitted on a 20-A, 120-V, branch circuit used at
noncontinuous duty?

A. 13
B. 12
C. 10
D

None of these

23. A 10-ohm resistor, a 2-H inductor and a 25-uF capacitor are connected in
series. What current will be drawn if the circuit is connected across a 200-V, 60
cps supply?

A. 0.50A
B. 030A
C. 0.25A
D. 0.15A

24. A copper transmission line is to be replaced by one of aluminum having the
same total resistance. If the cross sectional area of the copper wire is 500 MCM,
what would be the cross sectional area of the new aluminum wire?

ity Pl kv
A. 800 MCM B
B. 820 MCM 1_2'1, —

T. 850 MCM Tl
D. None of these
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25. If the potential across a circuit is 40 V and the current is 5,000 mA, what is the
equivalent resistance of the circuit?

A 80Q
B. 800kQ
C. 8Q

D. None of these

RME Board October 1995, RME Board October 1996
26. The frequency of an AC generator running at 600 rpm is 50 Hz. What is the

number of poles?
A. 6 poles

B. 8 poles

C. 10 poles

D. 12 poles

27. An ideal coil of inductance 10 mH carries a constant current of 2 A. How muct
energy is stored in the coil?

A. 0.02J
B. 0.01J
C. 004J
D. 0.08J

28. In a single-phase power station the voltmeter and ammeter indicate 110 volts
and 50 A respectively, while the wattmeter reads 3,310 watts. What is the powe
Aactor of the load being served?

A 70%
B. 80%
%

D. 60%

RME Board October 1996
29. Which resistor is physically larger in size?

A. 100 ohms, 10W
B. 1 kilohm, 1 W

C. 10ohms, 50 W
D. 1 megohm, 1/2W

30. Find the amperage of a 10,000 VA load on a 208 V, 3-phase branch circuit?

A. 3153A
B. 2284 A
C. 17.75A
D. None of these

31. A capacitive reactance of 48 ohms at 60 Hz shall mean a capacitance of ___.
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A. 5526 uF
B. 5526 uF
C. 552.6yF

D. none of these
32. The resistance of an electrical conductor is inversely proportional to

A. its diameter

B. its cross sectional area
C. bothAandB

D. neither AorB

33. Synchronous motors always run at speed the synchronous speed.

A. less than

B. greater than
C. eitherAorB
D. neither A orB

34. An autotransformer is used in starting a large induction motor in order to

A. reduce the line voitage at starting
B. step-up the line voltage at starting
C. eitherAorB

D. neither A or B

RME Board April 1996, RME Board October 1996
35. A 25 kVA, 2400 /240 volt transformer has a primary current of 10 A. What is the
secondary current?

A. 010A
B. 100A
C. 20A
D. 50A

36. Which of the following AC motors has a DC armature winding with a commutator
and a centrifugal switch in its rotor?

A. Spiit-phase capacitor start motor
B. Shaded-pole induction motor

C. Wound rotor induction motor

D. Repulsion start induction run motor

37. Capacitors designed to be used in places where a high dielectric breakdown
voltage is important.

A. Paper capacitors

B. Ceramic capacitors
C. Electrolytic capacitors
D. Mica capacitors
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»
38. A device used to protect the motors for overcurrent due to excessive load.

A. fuse

B. disconnect

C. magnetic contactor
D. overload relay

39. Peak value of an AC wave is the same as

A. effective value

B. instantaneous value
C. maximum value

D. s value

RME Board April 1995
40. Using a 5-hp motor piugged at 230-V line, find the current flowing in the circuit.

A. 17.33A
B. 165A
C. 17.314A

_D. 16217A
e

41. At no load the terminal voitage of an altemator is 530 V. At
2 rated load, the
voltage drops to 480 V. Calculate is the percentage voltage regulation of the

machine.

A. 1042 %
B. 943%
C. 90.56%
D. 1252%

42. This is a factor reiated to the cleanliness of the | i i
Rps o amp including room, shade,

A. Coefficient of utilization
B. Depreciation factor

C. Quality factor

D. Usage factor

RME Board April 1995

43. A tramway motor takes an average current of 32 A at 440 i
power absorbed in kW? volts. What is the

A. B.14 kW
B. 14.08 kW
C. 418kw
D. 625kw

44. Askarel is a nonflammable chemically stable, non-sludging s s s
i ; ' = nthetic | f
Askarel is sold under which of the following trade names? At haud
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A. Inerteen

B. Pyranol

C. Chiorextol
D. Allof these

45. In a parallel circuit, the total resistance is

A. the sum of all the resistances

B. the reciprocal of all the resistances .

C. larger than the largest resistance in the comblnapon.
D. smaller than the smallest resistance in the combination

46. The total voltage and amperage of four 0.5 A, 1.5 V cells connected in series

A. 15V,05A
B. 6V,05A
C. 15V,2A
D. 6V,05A
RME Board April 1994

47. The power factor rating of an inductive reactive circuit can be increased by
adding

A. coils
B. fuses
C. inductors

D. capacitors
48. Reciprocal of reactance.

A. Susceptance
B. Conductance
C./ Admittance
D. Elastance

49. The power rating of resistors are determined through their
A. color bands
B. type
C. physical size
D. all of these

50. The negative plate of a nickel-iron storage battery is 4

A. steel
B. nickel
C. iron
D. lead
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{ TEST 22
PHILIPPINE ELECTRICAL CODE

1. Contact device installed at the outlet for the connection of a single attachment
plug.

A. Junction box

B. Reactor
C. Rosette
D. Receptacle
RME Board April 1996

2. With respect to the safety value of the insulation on electrical maintenance tools,
it can be said properly that

A. the insulation provides very little real protection

B. its value is mainly to the untrained electrician helper

C. the insulation should not be used as the only protective measure
D. it adequately insures the safety of the user

3. For ranges of 8.75 kW or more in rating, the minimum branch circuit rating shall
be

A. 30A
B. 40A
C. 50A
D. 60A

4. Service heads and goosenecks in service entrance cable shall be ___ point of
attachment of the service drops to the building.

A. above the

B. below the

C. atthe center of the
D. atthe back of the

5. A disruptive discharge around or over the surface of a solid or liquid insulator.

A. Flashover
B. Sparkover
C. Corona

D. Surge
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6. The minimum size of service lateral conductors using copper wires shall be __.

A. 55mm’
B. 3.5mm’
C. 8.0mm?
D. 2.0mm’
7. Plug fuses shall not be installed in circuits exceeding between conductors.
A. 125V
B. 250V
C. 300V
D. 150V
RME Board April 1995

8. A continuous electrical load is one where the maximum current is expected to
continue for a minimum duration of time. What is this minimum duration of time?

A. 1 hour

B. 4 hours
C. 3hours
D. 2hours

9. Direct buried conductors and cables emerging from the ground shall be
protected by enclosures or raceways extending from the minimum cover
distance required to a point ___ above finished grade.

A. 2,000 mm

B. 2,500 mm

C. 2,400 mm

D. 3,000 mm

10. For installations to supply only limited loads of a single branch circuit, service

entrance conductors shall NOT be smaller than ____ hard drawn copper.

A. 3.5mm?

B. 8.0mm’

C. 55mm’

D. 14.0 mm?

11. The upper most portion of a lightning protection system.

A. Surge Arrester
B. Lightning rod

C. Ground terminal
D. Air terminal

12. Where no standard electrical equipment of the exact size or rating required is
available, maybe used.
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A. the next lower standard size
B. the next larger standard size
C. any size available
D. none of these

RME Board April 1995

13. The minimum size of service drop copper conductors allowed by the Philippine
Electrical Code is one of the following. Which is this size?

A 35mm?
B. 55mm?
C. 2.0mm?
D. 80 mm?

14. Entrances to rooms and other guarded locations containing exposed energized
parts shall be marked with a

A. welcome sign
B. no entry sign
C. warning sign
D. all ofthese

15. Appliance outlets installed in a dwelling unit for specific appliances, such as
laundry equipment, shall be installed within ___ of the intended location of the

appliance.

A. 1,800 mm
B. 1,500 mm
C. 2,000 mm
D. 1,000 mm

16. What is the maximum permitted load of a 20-A branch circuit?

A 20A

B. 156A

C. 12A

D. 16A

17. For warehouses or storage, a general lighting load of shall be used.

A. 2VAm?

B. 4VA/m’

C. 8 VA/m?

D. 10VA/m?

18. Outlets for heavy-duty lamp holders shall be rated g

A. 500 VA
B. 600 VA
C. 660 VA
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D. 550 VA
RME Board October 1996

19. When fastening an outlet to a brick wall, the electrician should use one of the
following. Which one is this?

A. Expansion bolts

B. Toggle bolts

C. Temporary nail

D. Wooden plug and nail

20. A portion of a lightning protection system extending into the earth.

A. Air terminal

B. Counterpoise

C. Surge arrester
D. Ground terminal

i i ds, parking areas
21. Open conductors passing over public sftreets.. alleys, roa '
sm?t;ect to truck traffic shall maintain a vertical height ___ from finished grade.

A. 3,700 mm
B. 4,600 mm
C. 5,500 mm
D. 3,100 mm

22. Using copper, the minimum size of service entrance conductors shallbe .

A. 14.0 mm?
B. 8.0mm’
C. 55mm’
D. 35mm?
RME Board October 1996

; - et ’ . iring installation
. en testing the insulation integrity of a new or olq electncal. wiring ins i
2 grc‘:uit of 5.95 mm? conductors, the Code specifies a minimum insulation

resistance of what value?

A. 1,000,000 ohms
B. 250,000 ohms
C. 500,000 ohms
D. 100,000 ohms

24. What test is usually made on cables after installation?

A. Copper loss test

B. No-load test

C. Insulation resistance test
D. Ampacity test
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25. For four to six conductors in a conduit, the derating factor for the conductor

ampacity is ____.
A. 70%
B. 90%
C. 80%
D. 60%
RME Board October 1996

26. When soldering two copper surfaces together, they should be kept ciean while
heating by

A. applying the solder quickly

B. not admitting the open flame to touch the copper surfaces
C. frequently rubbing the tip with emery cloth

D. the use of flux

27. Circuits with a voltage of 600 V or less in a rigid metal conduit or in a rigid metal
conduit or in a rigid non-metallic conduit approved for direct burial and placed

under driveways and parking areas of a one or two family dwelling units, shall
have a minimum cover distance of 3

A. 300 mm
B. 150 mm
C. 460 mm
D. 600 mm

28. Plate electrodes of non-ferrous metal shall be at least ___in thickness.

A. 1.2mm

B. 1.0 mm

C. 1.5mm

D. 1.8mm

29. Conductors are selected at not less than —_ of the nameplate rating of the

water heater.

A 125%

B. 100%

C. 120%

D. 130%

30. The Philippine Electrical Code requires that no electrical installation, alteration

or addition shall be connected or reconnected to any electrical power supply
without ;

A. payment of application fees
B. a certificate of inspection
C. an electrical permit

D. a certificate of completion
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31. Neutral current up to ___ is computed at 100 %.

A. 100A
B. 150A
C. 200A
D. 300A
RME Board October 1996

i tal of
32. In general, layout of motors and power outlets not. exce'edmg' a to .
magbe included in the lighting layout provided such mcl.usuon will not make the
reading, interpretation and or checking of the said plan difficult.

A 8
B. 10
C. 12
D. 6
33. Direct grade level access is defined as being located not more than ___ above
grade level and being readily accessible.
A. 2,000 mm
B. 1,500 mm
C. 1,800 mm
D. 2,500 mm

o o 2
34. For armories and auditoriums, the general lighting load shall be __ VA/m?.

A 8
B. 12
C. 10
D. 16
RME Board October 1996

35. Before an ammeter is disconnected from an energized gurrept transformer.
circuit, one of the procedures should be followed. Which one is this?

A. Primary winding should be shorted
B. Secondary winding should be shorted
C. Secondary winding should be opened
D. Primary winding should be opened

36. Power conductors on poles, below communication conductors shall maintain a
spacing distance of ;

760 mm
600 mm
800 mm
540 mm

cowm>

—
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37. ltis the intent of the PEC that factory-installed internal wiring or the construction

of equipment need not be inspected at the time of installation of the equipment
EXCEPT

A. to test for continuity

B. to test for durability

C. to detect alterations or damages
D. all of these

38. The standard conductor sizes shall be expressed in

A. mils

B. circular mils

C. square millimeters

D. American wire gauge

39. Mandatory rules of the PEC are characterized by the use of the word .

A. shall

B. should

C. bothAandB

D. neither AorB
RME Board April 1996

40. Give the minimum vertical clearance from finished grade of a service drop
conductor installed between buildihgs on residential properties and driveways?

A. 5,500 mm
B. 4,600 mm
C. 3,700 mm
D. 3,100 mm

41. Where a neutral is NOT available, the grounding impedance shall be installed
between the g

A. grounding electrode and any of the current carrying conductor
B.  grounding electrode and the neutral derived from a grounding transformer

C. grounding electrode and the system neutral of other station
D. all of these

42. The voltage developed between the portable or mobile equipment frame and
ground by the flow of maximum ground fault current shall NOT exceed g

A. 100V
B. 50V
C. 150V
D. 30V
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43. A single electrode consisting of a rod, pipe or plate shall have a resistance to

ground of or less.
A. 20ohms
B. 15ohms
C. 25ohms
D. 30ohms

44. Where more than one electrode is used, each electrode of one grounding
system shall NOT be less than ___ from any other electrodes of another
grounding system.

A. 1,800 mm
B. 2,000 mm
C. 2,400 mm
D. 1,900 mm
RME Board April 1995

45. Who shall make the final decision in the interpretation of controversial provisions
of the Philippine Electrical Code?

A. |IEE Board of Governors

B. Board of Electrical Engineering
C. Building Official

D. |IEE Code Committee

46. For equipment protected by a 20-A overcurrent device, the minimum size of
equipment grounding conductor using copper shall be

A. 2.0mm?
B. 3.5mm’
C. 1.25 mm?
D. 5.5mm’

47. The height of air terminals shall be such as to bring the tip not less than ___
above the object to be protected for 6,000-mm maximum intervals.

A. 250 mm
B. 254 mm
C. 300 mm
D. 150 mm

48. The minimum clearance between the overhead ground wires and the highest
protection on the protected structure shall be 0

A. 1,600 mm
B. 1,500 mm
C. 1,800 mm
D. 1,700 mm
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RME Board April 1994, RME Board April 1995
49. S; means

A. duplex switch

B. two-pole switch
C. 2-way switch

D. two-throw switch

50. Which of the following conductors is applicable only on dry locations?

type THW
type THWN
type RH
None of these

oow>

A\
—f -
@ Master Eleciricians work tip:

........ Do not work on live circuits with wet hands, body or
clothing. This is very dangerous due to our body resistance will
decrease when it is wet. or moist. And with low resistance,
during accidental contact t6 live parts, large current (even fatal)
may flow towards our body. '
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TEST 23

1. The resistance of a conductor varies when the volume is fixed.

A. directly as the length

B_. directly as the square of the length
C. inversely as the length

D. inversely as the square of the length

RME Board October 1995, RME Board April 1996
2. Sparking between contacts can be reduced by

A. inserting a capacitor in series wrth the contacts
B.-inserting a capacitor in parall_el with the contacts
C. .inserting a resistance in the line
D. allof these
3. Which of the following is one of the common sources of machine breakdown?

A. Poor insulation

B. Moisture
C. Excessive heat
D.~ All of these

4. When 30 V is applied across two equal resistances in series, 10 mA of current
flows. Find the value of each resistance.

A 15kQ ) L
B. 3.0kQ JeSie =
C. 150Q |
D. 300Q
5. Anideal voltage source has a resistance.
A. high
rB‘" low
C. eitherAorB

D. neither AorB
6. A 60 Hz frequency has an angular speed of

A. 314 radians per second
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| f 3
B. 120 radians per second "
C._ 377 radians per second

D. 188 radians per second

RME Board October 199§
7.

The following factors affect the required interrupting rating of a circuit breaker to
be installed in a switchboard. Which one is NOT one of them?

A.__Size and length of the service drop conductors
. Size of the source transformer

C. Voltage

D. Frequency

8. Electrical diagram showing the control components rearranged to simplify the
tracing of the circuit.

A. Ladder diagram
_B.__Schematic diagram

C. Wiring diagram

D. Pneumatic diagram

9. Three 100-ohm resistors are connected in wye configuration. What will be the

ohmmeter reading if the terminals of the meter are connected between any two-
line terminals of the wye connection?

A. 67.7 ohms
B. 300 ohms
C. 50 ohms

D._ 200 ohms

RME Board October 1994

10. The standard method of controlling the output voltage of a 440-V, 60 Hz AC
generator is accomplished by adjusting the

A. number of poles

_B._ prime mover speed

C. altemator’s field excitation
D. load on the alternator

11. Reciprocal of capacitance.

A. Inductance
B. _Elastance

Reluctance
D. Daraf

12. It is basically a mercury lamp with a certain innovation of its arc tube.

Metal halide lamp
B. Incandescent lamp
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C. Neon lamp
D. Sodium lamp

13. A resistor with a color-coded value of 100 ohms and +10% tolerance can have a
expected measured resistance between

A. 100 to 110 ohms
B. 99to 101 ohms
C. . 90to 110 ohms
" D. None of these

RME Board October 1996
14. The function of a protective relay in a circuit breaker is to
A. ground any stray voltages
B. to close the contacts when actuating quantity reaches a certain
“  predetermined value
C. to provide additional safety in the operation of circuit breaker
D. to limit the arcing current during the operation of a circuit

15. Which of the following is NOT a factor that controls the generated emf of a
generator?

A. Speed
B. Flux
C~— Yoke

D. None of these

16. A non-polarized electrolytic capacitor actually contains two capacitors connected
internally in polarity.

A. series-aiding

B.- series-opposing
C. parallel-aiding

D. parallel-opposing

RME Board October 1996
17. Select the poorest conductor of electricity
A, Carbon
B. Steel
C. Aluminum
D. Silver

18. Which of the following is a typical resistance and power rating of a carbon
composition resistor?

A"4,700Q,1W
B. 100Q,5W
C. 10000, 10W
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D. 6,8000Q,100W

19. A device which controls the gate or valve opening of the generator prime mover.

A. Contactor
B. Regulator
C. Govemor
D. Converter

20. The capacitance of a capacitor is NOT affected by
A. type of dielectric material
B. distance between plates
C. area of the plates
D. type of material used in the plates

21. The smallest size of a dry cell.

Q:‘g\‘;,Size AAA
. SizeC

C. SizeD
D. Size AA

RME Board October 1995

22. An applicant for registered master electricians’ examination must as at least
completed _____ of a five year Bachelor of Science in Electrical Engineering
program and has a specific record of ___ practice in electrical wiring and
installation.

A. 3years, 2 years
B. 2years, 1year
C. 3years, 1year

D. 2years, 2 years

23. Initial flux needed by a self-excited DC generator in order to build-up a voltage.

A,. Residual flux
B. Saturation flux
C. Leakage fiux
D. Effective flux

24. Five 1.5-V cells are connected in series. If the internal resistance of each cell is
0.25 ohm, what external load resistance will produce a current of 2 A through
the cells?

A—25Q
B. 30Q
C. 1.75Q
D. 225Q
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25. A 6-ohm resistor is connected in parallel with another resistor R. If the
equivalent resistance of the combination is 3 ohms, how much is R?

_A. 6ohms

B. 4 ohms
C. 5ohms
D. 3ohms
26. An active element on a circuit is the one that to the circuit.

A._ supplies energy

B. receives the energy supplied
C. bothAandB

D. neitherAorB

RME Board October 1994
27. If a magnetic field is cut across by a coil of conductor is generated
between the ends of the conductor.

A. _electromotive force

B. resistance

C. stronger magnetic field
D. capacitance

28. A motor with short-circuited copper or aluminum bars pressed or embedded into
the rotor slots.

A. Repulsion start induction run motor
B. Universal motor

C. Shunt wound motor

D. Saquirrel cage induction motor

RME Board April 1994

29. Electric resistances of 7 and 11 ohms are connected in parallel. This
combination is then placed in series with a single resistance of 15 ohms and the
entire combination is placed across a 110 V DC mains, what current passes
through the 15-ohm resistance?

A. 5.7T1A
B. 3.17A
C. 427A
D. 6.77A
RME Board October 1995

30. A 2-pole AC generator is running at 1,500 rpm. What is the frequency?

A 25 Hz

B. 60Hz
C. 50Hz
D. None of these

31.

32.

33.

35.

37.
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Wgzr; ;he mechanical load is removed, which of the following motors run at high
speed?

A. Shunt motor

B. Differential Compound motor
C. Cumulative Compound motor -
D. Series Motor

A transformer has a voltage ratio E; / E2 equal to a. what is the current ratio
l1 /12 equal to?

A a
B. 1/a
C. a?
D. 1/a?

Which. of the. following DC generators are suitable for running- in paraliel
operation due its drooping voltage characteristics? :

A. Series generators

B. Compound generators
C. Shunt generators

D. Al of these

. Preferred test used to check switchgear insulation?

A. DC high potential test
B. Megohmmeter test

C. AC high potential test
D. Varley loop test

The resistance of a kilometer of wire is 50 ohms. What is the resistance of this
wire if the length is only 600 meters?

A. 30 ohms
B. 83.3 ohms
C. 12 ohms

D. None of these

other. If the 6-ohm resistor is shorted, what is their equivalent resistance?

! Thrj resistances of 10, 4 and 6 ohms respectively are connected across each

A. 1.9ohms
B. zero
C. 2.850hms

D. None of these
Electrons in the last orbit of an atom.

A. Bound electrons
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B. Free electrons
C. Valence electrons
D. None of these

RME Board April 199§

38. A single phase AC motor has a full load current of 30 A. The rating of the two
fuses for line protection is

A. 60A
B. 100A
C. 30A
D. 90A

39. if the multiplier of the resistor is a silver color, the ohmic value of the resistor is
expected to be 5

A. greater than | ohm
B. less than 1 ohm
C. eitherAorB

D. neitherAorB

40. Short circuit test on transformer is used to determine

A. transformation ratio
B. equivalent parameters on the high side

C. polarity of transformer terminals
D. all of these

RME Board April 1994, RME Board April 1995
41. The resistance of a conductor, when its temperature is increased,

A. remains constant
B. varies

C. increases

D. decreases

42. Three capacitors of 5, 10 and 15 pF respectively are connected in series across
a 100-V supply. Solve for the voltage across the 15-pF capacitor.

A. 545V
B. 273V
C. 182V
D. 375V

43. Magnetic lines of force.

A. Electromotive force
B. Magnetomotive force
C. Lumen

D. Flux
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44. A new fully charged lead-acid cell will measure

A. exactly 12V

B. more than 12 V
C. below 12V

D. none of these

45. The symbol Sy means what type of switch?

A. main switch

B. manual switch

C. remote control switch
D. master selector switch

46. Motors commonly used in home appliances such as blenders, mixers, etc.

A. Universal motor

B. Capacitor start motor

C. Capacitor start and run motor
D. Compound motor

RME Board April 1994 ) x
47. If the current from a short-circuited 1.5 V dry cell is 25 A, what is the internal
resistance of the cell?

A. 16.67 ohms
B. 6.67 ohms
C. 0.06 ohm

D. None of these
48. What is the purpose of the poles and winding in a generator?
A. To cut down the magnetic flux lines :
B. To neutralized the effect of armature reaction
C. To produce magnetic flux lines
D. All of these
49. A variable resistance resistor with three terminals.

g) Resistance box

7 Potentiometer
C. Rheostat
D. Varistor

50. The condition of a liquid electrolyte in a battery is measured in terms of its

A. specific gravity
B. viscosity
C. acidity
D. water content
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TEST 24

1. Enclosures for overcurrent devices shall be mounted in position.
A. horizontal
B. vertical
C. diagonal
D. any
RME Board October 1995
2. What is the minimum depth of clear working space in front of a switchboard
rated at 4,160 volts, where there are exposed energized parts on both sides of
the workspace?
A. 1,000 mm
B. 1,900 mm
C. 1,600 mm
D. 2,000 mm
3. A20mm*TW copper conductor has an ampacity equal to .
A. 20A
B. 10A
C. 15A
D. 25A
4. Circuits with a voltage of 600 V or less in a rigid non-metallic conduit approved
for direct burial without concrete encasement and placed in trench below a 50
mm thick concrete or equivalent shall have a minimum cover distance of :
A. 300 mm
B. 400 mm
C. 460 mm
D. 200 mm
5. A single enclosed raceway for conductors or cables.

A. Box

B. Duct
“C. Cabinet

D. Gutter
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6

10.

1.

Board April 1996

Which of the following statements is NOT correct?

A. The use of an inductive ballast for fluorescent lamps is usually because it is
the most efficient

B. Lighting fixtures having exposed ballasts shall be so installed that they will
not be in contact with combustible materials

C. A ballast which incorporates an autotransformer to raise the voltage to more
than 300 V shall be supplied only by a supply system which is grounded :

D. A receptacle outlet installed outdoors shall be located so that water
accumulation is not likely to touch the outlet cover or plate

Conductor crossings of more than —__ type FCC cable runs shall NOT be
permitted.

A. two
B. three
C. four
D. five

A generator set used for standby power systems shall have a time delay feature
permitting a ___-minute setting to avoid retransfer in case of short time
reestablishment of the normal source.

A. 10
B. 8

C. 12
D. 15

Rigid metal conduit shall be firmly fastened within of each outlet box.

A. 800 mm
B. 900 mm
'C. 760 mm
D. 600 mm

Type TW conductors have a maximum operating temperature of _.

A. 75°C
B. 50°C
C._.60°C

B 90°C

Type UF cable shall be permitted for use :

A~ underground including direct burial to earth

B. underground but concealed with a rigid metal conduit
C. underground but not direct burial to earth

D. none of these
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12. Enclosures of metal for electrodes of electric discharge tubings shall NOT be
less than thick sheet metal.

A. 0.40 mm
B. 0.35mm
C. 045mm
D. 0.50 mm

RME Board October 1996
13. A general-purpose single-phase motor rated 0.5 hp has a current rating of 5A.
“What should be the setting of the overload relay that is installed to protect the
motor? Assume the service factor of the motor to be 1.0.

A. 575 A
B. 55A
C. 50A
D. 625A

14. The grounded conductor of type FC (flat conductor) cable shall be identified by
means of a distinctive and durable white or marking.

A. green
B. natural gray
C. brown
D. yellow stripe

15. For multiple motors on a single crane or hoist, the minimum circuit ampacity of
the power conductors shall be the nameplate full load ampere rating of the
largest motor for any single crane motion, plus %~ percent of the nameplate full
load ampere rating of the next largest motor.

A 25%
B. 30%
C. 40%
D. 50%
16. Individually covered or insulated grounding conductors shall have a continuous
outer finish that is either green, or green with one or more ____ stripes.

A. white
B. gray
_C. yellow
D. violet

17. Intermediate metal conduit shall be shipped in standard lengths of J

A. 5,000 mm
B. 4,000 mm
C. 2,000 mm
D. 3,000 mm
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18. The smallest copper conductor of type MC cable shall be :

A 2.0 mm?
B. 1.25mm?
C. 0.75mm?
T, 3.5 mm?

RME Board April 1996

19. If a bare live conductor is touched accidentally, the severity of the electric shock
is determined primarily by

A. the size of the conductor

B. the type of the power supply, whether AC or DC

C. the contact resistance between the bare wire and the person at the point of
=~ contact

D. the current flowing in the conductor

20. Smallest electrical trade size for flexible metal conduit.

A. 15mm

" B. 20 mm
C. 25mm L
D. 10 mm

21. As applied to circuit breaker, a term indicating there is purposely introduced a
delay in the tripping action of the CB.

A. Delay-on
B. Adjustable trip
C. Inverse time
'D. Delay-off

22. A factory assembly of one or more conductors each individually insulated and
enclosed in a loose fit non-metallic flexible conduit as an integrated gas spacer.

A. type MC
B. type NMC
C. typeFCC
D. type IGS
RME Board October 1995

23. Hazardous locations are classified by the Philippine Electrical Code in how
many classes?

Two classes
Four classes
Three classes
One class

cow>
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24. The branch circuit conductors supplying one or more units of a data processing

system shall have an ampacity NOT less than of the total connected load.
A. 110%
B. 125%
C. 100%
D. 115%

25. The main disconnecting means for all electric driven irrigation machines shall be
visible and NOT more than ____ from the machine.

A. 10m
B. 15m
C. 12m
D. 8m

26. A factory assembly of two or more insulated conductors having an outer sheath
of moisture resistant flame-retardant, non-metallic material.

A. Non-metallic sheathed cable
B. Mineral insulated cable
#. Armored cable

D. Medium voltage cable

27. The bottom of sign and outline lighting enclosures shall NOT be less than ___
above areas accessible to vehicles.

A. 5,000 mm
B. 4,800 mm
C. 4,700 mm
D... 4,900 mm
RME Board October 1996

28. Which is the most important thing to do when a person has been shocked by
electricity?

A. Separate the victim from the electric wire as soon as possible making sure
that you do not become another victim

B. Call for competent help

C. Apply resuscitation

D. Disconnect the switch

29. As applied to lightning protection, an attachment to secure the conductor to the
structure or building.

A. Bonder

B. Stapler

C. Support
_D... Fastener
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30. In a watercraft, when the source of electric power is a generator, it shall be
automatically started and connected to the emergency switchboard within
seconds of loss of the main source of electrical power. B

A. 40
B. 50
C. 25
D. 45
r—

31. Generator neutral maybe connected in common, provided that the third
harmonic content of the waveform of each generator does NOT exceed =

A 3%
B. 4%
C. 5%

D. 6%

RME Board October 1996 :

32. As a general rule, equipment rated 1,000 A or more and measuring more than
1,900_vrpm wide, containing overcurrent devices, shall have an entrance at both
ends of the switchboard room. The width and height of each entrance shall be
NOT less than the following dimensions. Which one is correct?

A. 800 mm wide x 2,000 mm high
_B._ 600 mm wide x 2,000 mm high
C. 600 mm wide x 2,200 mm high
D. 800 mm wide x 2,200 mm high

33. Type AC cable shall be secured by approved staples, straps hangers or similar
fittings within ____ from every outlet box, junction box, cabinet or fitting.

A. 200 mm
B. 150 mm
C. 400 mm
D. 300 mm

34. Maximum electrical trade size of liquidtight flexible metal conduit.

A. 125 mm
B. 150 mm
C. 100 mm
D. 200 mm

35. Communication conductors shall be separated at least ____ from conductors of
any electric light or power circuits.

A. 50 mm
B. 40 mm
C. 60 mm
D. 75mm
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36. Receptacles used in circuits operating at less than 50 V shall have an ampere
rating of not less than 0

A. 20A
B. 10A
C. 15A
D. 5A

37. Each resistance welder shall have an ov'ercurrent device rated or set at not
more than ____ percent of the conductor rating.

A. 300
B. 250
C. 175
D. 150

RME Board October 1996 .
38. To support conduit on a hollow block wall, use one of the following methods.

Which one is this?

A. Machine screw

B. Lagscrew
..C... Toggle boit

D. Through boit

39. Circuits containing electric discharge lighting transformers exclusively shall NOT
be rated in excess of :

A. 20A
B. 30A
C. 15A
D. 40A

40. The transformer's secondary open circuit voltage used in electric signs shall
NOT exceed __ .

A. 15kV
B. 20kV
C. 12kV
D. 10kV

41. Conductors external to motors and controls in cranes and hoists shall NOT be
smallerthan .

A 20 mmz2
B. 1.25mm

C.” 3.5mm’
D. 0.75 mm?
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42. For three cranes supplied by a common conductor system, a demand factor of
___percent shall be used.

A 90%
B._91 %
< 92%
D. 88%

43. Intermediate metal conduit shall be supported at least every ;

A. 2,500 mm
B. 2,000 mm
C. 1,800 mm
D. 3,000 mm

44. An overcurrent device rated or set at NOT more than ___ percent of the

conductor rating shall protect conductors that supply one or more motor-
generator arc welders.

A. 300
B, 200

T 150
D.

125

45. Type MI cables shall permitted for. "

A. branch circuits
B. feeder circuits
C. services

D. all of these

46. Conductors in open wiring on insulators shall be rigidly supported at intervals
NOT exceeding "

A. 1,200 mm
B. 1,500 mm
C. 1,300 mm
D. 1,400 mm

47. A hoisting and lowering mechanism equipped with a car which moves in guides
in a substantially vertical direction, the floor area of which does @Lgceed 0.85
square meter and which is used exclusively for carrying materials.

A. Elevator

B. Stairway chair lifts
C. Dumbwaiter
‘D. None of these
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RME rd October 1995 -
48 V\;'I':cah of the motor starters does not stress the motor winding severely?

A. Across the line starter

B. Wye-delta starter .

C. Soft-start starter

D. Transformer-type starter

49. The demand factor for two elevators on a single feeder shall be ’

A 95%
~“B.” 96 %
C. 94%
D. 97%

50. Concealed knob and tube wiring shall NOT be used in

theaters

motion picture studios
commercial garage
all of these

‘oom>

S /g
“@/ Master Electriclans’ werk tp:

....... Never be too dependent with pilot lights to determine
;thfl’lcr the circuit is live or not. The lamp (pilct light) can be
busted at any time and will no longer signify the actual
condition of the circuit.

A f

-

L J

-~
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> ooomb

A battery can supply 10 joules of energy to move 5 coulombs of charge. What is
the voltage of the battery?_

Lo
Smalec e e
A 50V 4 C:\::B NS C

B. 2V
T 15V L.V
D. None of these S

An operation in which the motor runs when the pushbutton is pressed and will
stop when the pushbutton is released.

A. Clipping
B. Inching

C. Plugging
D. Reversing

Which of the following statements is NOT true regarding a cell?

The plates must be immersed in some electrolyte solution such as an acid,
an alkali or a sait

A
B. Decreasing the distance between piates, decreases the internal resistance
of the cell

C

D

The plates must be of different metals

L Increasing the size of the electrodes, increases the emf of the cell

RME Board October 199§

It is not advisable to leave a lead acid storage battery in a discharged state for
a long time mainly because

the plates will become sulphated
electrolyte will attack the condenser
electrolyte will become weak

acid will evaporate

term universally employed to measure wire diameters.

Miliimeter
Circular mit
Meter

Mil

Pom»
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6. A Leclanchecellis a
_A. carbon-zinc dry cell

B. cadmium-mercuric oxide cell
C. zinc-silver oxide cell

D. lead-acid cell
RME Board October 1995 »
7. In aradio, gang condenser is a type of o
A. electrolytic capacitor
B. paper capacitor
C. ceramic capacitor
D. air capacitor

8. The simplest circuit representation of a dielectric.

A, parallel combination of a resistor and a capacitor

B. parallel combination of a resistor and.an inductor ,
C. parallel combination of a resistor, an mduct_or and a capacitor
D. parallel combination of a capacitor and an inductor

j i i i i d 12-ohm resistors.
9. An adjustable resistance R is connected in parallel with 8 an
To wh]at value must R be set so that the total current drawn from a 10-V source

is 5 A?

A. 522Q
B. 327Q
C. 343Q

D. None of these

10. The advantage of star connection over mesh connection for the same phase
voltage is that .

A. it gives a higher line voltage

B. its gives a higher line current

C. it gives a higher apparent power
D. all of these

RME Board April 1994 |
11. A device used to measure the mechanical output of a motor or a generator is

called

A. watt-hour meter
B. sphygmomanometer
C. engine indicator

L. dynamometer $

12. In an open delta connected system,
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A. phase voltage is greater than line voltage

B. phase voltage is lesser than line voltage
C. phase voltage is equal to line voitage

D. phase voltage is zero

13. Two equal resistances are connected in sefies across a certain voltage source.
If the cumrent drawn by the combination is equal to the applied voltage, how
much is the value of each resistance?

A. 1ohm
B. 0.5 ohm
C. 0.25 ohm

D. None of these

14. The electrolyte used in carbon-zinc dry cell is a combination of dissolved in
water.

A. sulphuric acid and manganese dioxide
B. powdered carbon and zinc chloride
L. ammonium chioride and zinc chioride
D. none of these

RME Board April 1994
15. What is the angular velocity for a 25-cycle circuit?

A. 3.1416 radians per second ¥ 28\ =
B._ 157 radians per second UH' =zt¥ =217 ( ) )

C. 377 radians per second
D. 314 radians per second

16. What is the minimum number of wattmeter(s) needed to measure balanced or
unbalanced three-phase loads?

A. One
B. Two
e Three
D. Four

RME Board April 1996
17. The inert gas present in an incandescent bulb is primarily intended to

A. increase lumen output
i activate the surface of the filament
C. decrease filament evaporation
D. reduce the hazards thn the glass bulb is shattered

18. The potential difference that exists across the space between two electrically
connected materials is called contact potential difference or

A. Joulian effect
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B. Seebeck effect
C. Flywheel effect
2. Volta effect

; s
19. Which of the following metals has the highest electrical & thermal conductivity?

A. Gold

B. Platinum

C. Palladium
_D, Silver

20. Electrical symbol represented by a broken line.

A. Open wiring
'B. Circuit homerun

C. Underground wiring
D. Emergency wiring

RME Board October 1994
21. Among the muitimeters, the

portability.

A. VOM
“B. VOTM
C. VIVM
D. all of these

features compactness, simplicity and

22. When a lead acid battery is in a nearly discharge condition, the electrolyte is in

its state.
A. stable
B. strongest
C. weakest
D. normal
RME Board October 1995

23. When the speed of the alternator increases, the frequency

A. varies exponentially
B. remains the same
C. increases

D. decreases

24. Lap windings in DC generators are used for applications.

A. low voltage, low current
B. low voltage, high current
C. high voltage, high current
D. high voltage, low current
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25. Most common semi-conductor in used today.

A.  Germanium
B. Silicon

C. Arsenic

D. None of these

26. What is the VA rating of an 8000 VA machine used at continuous duty?

A. 8,000 VA
B. 10,000 VA
C. 9,000 VA
D. 6,400 VA
RME Board April 1996

27. The transformer oil used in a transformer provides

A. insulation and cooling

B. insulation, cooling and lubrication
C. insulation and lubrication

D. cooling and lubrication

28. If a three-phase load is unbalanced, the most suitable system connection is a

A. 3-wire star connection

B. 3-wire closed delta connection
C. 3-wire open delta connection
D. 4-wire star connection

29. Which of the following generator's regulation is preferred?

A. below 5 %
B. 50%
C. 100%

D. above 50% but less than 100 %

30. What is the rated primary current of a 250 kVA, 480/230-volt 3- transformer?

A 521A
B. 628 A
C. 301A

D. None of these

. If a transformer bank is using an open delta connection, how many single-phase
transformers are interconnected?

A. Only one
B. Two

C. Three

D. Al of these
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32. What type of prime movers drives a high-speed alternator?

A. Diesel motor

B. Gas turbine

C. Steam turbine

D. Hydraulic turbine

RME Board April 1996
33. Which of the following metals has the highest meiting point?

A. copper
B. gold

C. silver

D. tungsten

34. If the excitation on one alternator in parallel operation is adjusted, which of the
following parameter of the alternator will change?

A. load
B. frequency
C. power factor
D. all of these
35. An over-excited alternator operates at power factor.
A. leading
B. lagging
C. unity
D. zero

36. A parallel circuit has three branches of 12, 4 and 16 ohms respectively. If 2 4 A
current flows in the 12-ohm branch, how much is the total current supplied to the

three branches?

A. 20A

B. 16A

C. 24A

D._ None of these
L=

RME Board October 1996
37. The purpose of the ballast in a fluorescent lamp assembly is

A. to regulate the voltage across the lamp
B. toimprove the overall power factor
&. to limit the current through the lamp
D. to regulate the lumens output
38. Coulomb is to charge as a joule is to :

A. Heat
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B. emf
C. energy
D. power

39. One (1) gigawatt is how many megawatts?

A. 1,000
B. 100
C. 10,000
D. 10

40. Equalizer rings are needed when paralleling which type of generators?

A. Series

B. Shunt

C. Synchronous
D. Compound

RME Board October 1995

41. A 15-hp, 220 V shunt motor has an efficie
3 ncy of 87% at full load. i
of the field is 440 chms. What is the full load armature current? e (oietance

A. 67.59A
B. 57.96A
C. 7569A
D. 49.58 A

42. Which of the following is a storage cell?

A. Lead-lead-acid

B. Nickel-iron-alkali type

C. Nickel-cadmium-alkali type
D. All of these

43. A squirrel cage induction motor has a starting torque.

A. very low
B. zero

C. very high
D. .moderate

44. An arc lamp t kbe;'oxzqs 5 Aol es)
- An p takes at 50 V. Find the value of the resistan i
senes so that the lamps may bumn correctly from a 110-v supp:;f Pekeedy

5 ohms

11 ohms

6 ohms

none of these

Cow>
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i tor is under test. Between
-phase wye connected solidly grounded ajtema

2 an ‘:ermina‘:ry and ground, the voltmete( registers 120 V, between any two
terminals, the voltmeter is expected to register o

A 360V
B. 208V
C. 170V
D. 240V

46. For a series RC circuit, the vector current the vector voltage by an angie
greater than zero but less than 90°.

A. lags

B. leads

C. isin phase with
D. any of these

47. An instrument used to measure temperature.

A. Thermometer
B. Tachometer
C. Synchroscope
D. Thermocouple

E Board October 1996 .
:‘8!.‘ A 2-pole AC generator is running at 1,500 rpm. What is the frequency?

A. 25Hz
B. 50 Hz
C. 60Hz
D. None of these

i I resistance of 2 ohms. If
il with an emfof 1.45 Vis connecteq to an e?(tema ' )
s tﬁ:e current drawn by the external resistance is 0.5 A, what is the internal
resistance of the cell?

A. 080Q
B. 090Q
C. 088¢Q
D. 0.75Q

50. To keep the terminals of a lead-acid storage battery free from corrosion, it is
advisable to

A. keep electrolyte level low

B. apply petroleum jelly '

C. charge the battery at frequent intervals
D. clean the terminals frequently
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5. The radius of the inner edge of any bend for
than times the diameter of the cable.

PHILIPPINE ELECTRICALGODE

In banks and office buildings, a unit load of

be included for the general purpose receptacle outl
of outlets is unknown.

VA per square meters shall
ets when the actual number

A 6
B. 8
“C. 10

D. 12

Type AC cable shall be permitted in one of the following. Which one is it?

A. for branch circuits
B. for feeders

C. incable trays where identified for such usage
-D— all of these

Interlocked type armored cable or corry
bending radius of NOT less than
metallic sheath.

gated sheath cables shail have a
times the external diameter of the

A7,
B. 10
C. 12
D. 5

RME Board October 1995
4. The use of rigid metal conduits shall be permitted und

er all atmospheric
conditions subject to the following conditions EXCEPT one. Which one is this?

A.  Aluminum fittin

gs and enclosures shall be permitted to be used with rigid
steel conduits.

B. Ferrous metaj conduits shall be permitted to be installed in concrete

C. Conduits shall be permitted to be used in sand fill which js subject to
~ permanent moisture

D. Where the ferrous racewa

ys are protected solely by enamel, the use is
permitted only indoors

type Mi cables shall NOT be less
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C. Armmored cable wiring

A5 D. Metal clad cable wiring
g' s 12. Conductors in concealed knob and tube wiring shall maintain a clearance of
D: 8 . NOT less than between the conductor and the surface over which it
! passes.
6. The rating the branch circuit using flat cable assembies shall NOT exceed ___.
§ A. 30 mm
. 40A B. 25mm
g, gO A C. 28mm
C. 20A D. 26 mm
. 156A
8 13. General purpose and appliance branch circuits using type FCC cable shall have
Boa il 1996 ; ratings NOT exceedin 5
!I‘MI\EI:Vherer?e;gt;'dlels are connected to a 30-A branch circuit, the maximum 9 9____
. allowable cord and plug connected load shall not be more than A 20A
B- 15A
C. 30A
g' 332 D. 40A
g' ;gﬁ 14. A unit or assembly of units or sections and associated fittings, forming a rigid
i structural system used to support cables.
- i i bathroom?
receptacle outlet(s) shall be installed in the
8. Atleast how many p BAC Cabio iray
B. Cable bus
“g' ?v';g C. Wire way
Y D. Busway
C. Three L
D. None of these (Not specified in the PEC) X glo
RME Board October 1996
9. Rigid metal conduit shall be supported at leastevery _____. 15. Overcurrent in transformers affect all of the following EXCEPT
A. 2,000 mm AL breathe( effectiveness
B. 2,500 mm B. mechanical stresses
C_ 3,000 mm C. life insulation
D. 1,500 mm D. rise in temperature
RME Board October 1995 bk Lihl 16. The rating of the branch circuit serving a continuous load shall NOT exceed e
10. What is the maximum allowable voltage drop from the distribution panel to the percent of the continuous load.
' farthest load?
A. 100
A 10% g- } gg
B. 5% - :
C 3% D. 115
D. 2%

17. One or more non-metallic surface extensions shall be permitted to be run in any

11. An exposed wiring method using cleats, knobs, tubes and flexible tubing for the direction from an existing outlet, but NOT on the floor or within ___ from the floor

protection and support of single insulated conductor run in or on building and not

building structure. _A- 50 mm
concealed by the building B T
A.. Open wiring on insulators C. 75mm

B. Concealed knob and tube wiring
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D. 25mm

18. Where a conduit enters a box, fitting or other enclosure, a shall be
provided to protect the wire from abrasions.

A. lock nut
B. fuse
C. fastener

a I_Z)_’ bushing

RME Board October 1996
19. Bonding jumpers which connect communications cable grounding conductors
and the grounding electrode of the building shall NOT be smaller than what

copper size?
A. 55mm?’
B. 8.0 mm?
C. 14.0 mm?

D. 3.5mm?

20. In hospitals, the general lighting load required shall be 5

A. 24 VAIm®
B. 12 VA/m?
C- 16 VAIm?
D. 28 VA/m?

21. Each plate electrode shall ex?ose NOT less than of surface to exterior soil.

A. one-fifth square meter
B. one-fourth square meter
C. one-third square meter
D. one-half square meter

22. Non-metallic sheathed cable shall NOT have a bending radius less than ___

times the diameter of the cable.

A 8
B. 7
C. 5
T 6

23. Conductors after the final overcurrent device and before the l_oad served.

(A, Branch circuit conductors .
B. Service conductors

C. Feeder conductors

D. None of these

Test 26 (Philippine Electrical Code) 28

RME Board October 1995

24. In every drawing, the title block shall be a standard strip, which shall contain tt

name of the project, owner, title of the sheet, scale used, nam i
the PEE. How wide is this strip? il

A, 35mm
B. 30mm
“C. 40mm
.+ 45 mm

25. Intermittent operation in which the load conditions is regularly recurrent.

A.  Varying duty
B. Intermittent duty
C. Periodic duty

“D. Short time duty

26. A fac_tory assembly ‘of two or more insulated conductors with or withot
associated bgre or covered grounding conductor under a non-metaliic sheatt
approved for installation in cable trays or in raceways.

A. type NM
B. type FCC
C,type TC
D. type USE

27. Rod electrodes of steel or iron shall be at least in diameter.

A. 10 mm

B. 12mm

C. 14mm

D. 16 mm
RME Board October 1996
28. The minimum size of conductors to be used for lighting purposes is

A 1.5mm?

B. 1.25mm?

C. 1.75 mm?

D, 2.0 mm’

-

29. Conductors on poles shall have é separation of NOT less than
placed on racks or brackets. — Where no

_A.. 300 mm
B. 250 mm
C. 400 mm

D. 150 mm
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30. Type FCC cable shall be permitted for the following applications EXCEPT one.
Which one is this?

A. for branch circuits
_B. for service entrance
C. in damp locations
D. in heated floors

31. Non-metallic surface extensions shall be secured in place by approved means
at intervals NOT exceeding :

A. 100 mm
B. 500 mm
C. 300 mm
D. 200 mm
RME Board April 1996

32. Any unguarded metal sheathed service cable, service conduits, metal fixtures
and similar non-current carrying parts, if located in urban districts and where
liable to be charged to more than a certain voltage to ground shalil be isolated or
guarded so as not to be exposed to accidental contact by unauthorized persons.
What is this voltage?

A. 1,000V
B. 500V
C. 150V
D. 300V

33. Auxiliary gutters may enclose conductors’ or busbars but shall NOT enclose
which of the following?

A. Switches

B. Overcurrent devices
C. Appliances

D. Allof these

34. Republic act which is known as the “New Electrical Engineering Law”.

A. RA 7902
B. RA7290
C. RA7920
D. RA7209

35. Where an intermediate metal conduit is used, there shall not be more than the

equivalent of ___ quarter bends between puil points.

gow»
NWwWhLN
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RME Board April 1996
36. Underground cable feeder and branch circuit cables shall be permitted for use in
any of the following applications EXCEPT one. Which one is this?

A. Where embedded in poured concrete
B. For interior wiring

C. For direct burial

D. Where used in corrosive locations

37. Rigid metal conduits smaller than electrical trade size shali NOT be used.

A. 15 mm

B. 20 mm

C. 12mm

D. 16 mm

38. Flexible metal conduit shail be secured by an approved means at intervals NOT

exceeding .

A. 1,200 mm

B. 1,300 mm

C. 1,500 mm

D. 1,400 mm

39. Which of the following premises wiring installations is NOT covered in the scope
of the Philippine Electrical Code?

A. Parking lots

B. Dockyards

C. Quarries and mines
D. Motor vehicles

40. An auxiliary conductor used in connection with remote measuring devices or for
operating apparatus at a distant point.

A. Tie wire
B. Jumper wire
C. Pilot wire

D. Dummy wire

RME Board April 1994

41. Service entrance conductors passing over roofs shall have a clearance over the
roof which they pass of

A. 1,000 mm
B. 2,000 mm
C. 1,500 mm
D. 2,500 mm
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42.

43.

45.

The conductors including splices and taps shall NOT fill the wireway to more
than percent of its area at that point.

A. 65
B. 70
C. 75
D. 80

Liquidtight metal conduit smaller than electrical trade size shall NOT be
used.

A. 20 mm
B. 15mm
C. 12mm
D. none of these

Service drop conductors passing over residential property and driveways and
those commercial areas not subject to truck traffic shall have a vertical

clearance of

A. 4,600 mm
B. 5,500 mm
C. 3,700mm
D. 4,800 mm

The equipment bonding jumper shall be permitted to be installed inside or
outside of a raceway or enclosures where installed on the outside, the length of
the equipment bonding jumper shall NOT exceed :

A. 2,000 mm
B. 1,500 mm
C. 1,800 mm
D. 1,200 mm

RME Board April 1996

46.

47.

An electrician should consider all electrical equipment live unless he definitely
knows that they are not. The main reason of this practice is to avoid

A. personal injury

B. energizing the wrong circuit

C. de-energizing the wrong circuit
D. unnecessary work

Electrical floor assemblies shall NOT be installed

where subject to corroded vapors
outdoors

in wet or damp locations

all of these

oow>

48.

49.
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In cases where there are energized parts normally exposed on the front of

switchboards or motor control centers i ;
ESTm. . the working space in front shall NOT be

A. 1,000 mm
B. 1,500 mm
C. 2,000 mm
D. 1,800 mm

Cabinet and cutout boxes shall have an air space of at least between the

base of the device and the wall of any metal i i i
o aice y cabinet or cutout box in which the

A. 1.5mm
B. 1.8 mm
C. 2.0mm
D. 24 mm

Service conductors in cable shall NOT be smaller than

A 55mm?
B. 8.0 mm?
C. 35mm?
D. 14.0 mm?

‘-\ ! /_’/
Master Electricians werk tip:

........ Never continue working if the instruction given to you is
not clear. Do not even try using your own commeon sense and
proceed to work. The proper way is to ask for the instruction to

be repeated again. This is very dangerous, not only to your work
but to yourself as well.

Sir, can you
please repeat
your instructions?
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5

Test 27 (Technical Subject) 293

6. In resistor color code, yellow is equivalent to a digit value of ;

A 3
B. 6
C. 5
D. 4

7. If the resistance of a given copper wire is 32 ohms. If its length is 800 meters,
what would be the resistance of the same wire which is only 250 meters in

length?
RME Board October 1994 ; y ?
1. Four resistances of 10, 4, 6 and 5 ohms are connected in series to a battery A= 10 ohms i 4 L 1
having a voltage across its terminals of 75 V. The current is : B. 15ohms — =
C. 48.4 ohms (&) L
A. 6A D. 102.4 ohms i
dg" 3 A : Q H 3 . .
C. 4A ‘h[ 8. The energy supplied to a water heater in 10 minutes using a current of 5 A at
D. 5A .

120 volts is

A 4-pole armature is wound with a duplex lap winding. How many armature A. 600J \"-- - £
current paths are there? B. 360kJ
C. 6kJ

B. 4 : ” r' |
8 T e i
g' 8 “' LF ! A V! — > i&\(\’ U"I = { ',x..\& “l [ wL f}e)

D. None of these

4

RME Board April 1994

9. A semi-conductor which is made up of the semi-conductor material in its

. : A extremely pure form is
The property of conductors to oppose the free flow of electric current is

expressed in

A. N-type

B. P-type
A. volts C. extrinsic
B. amperes D.intrirsic

C,.. ohms

D, watts

10. Contactor is another name for a

RME Board April 1996 : A. manual switch
4. The filament of an incandescent electric bulb is usually made of }’magneﬁc starter
C. automatic switch
A. iron D. magnetic control
£B.~tungsten
C. nickel 11. Which of the following is an outstanding feature of a shunt motor?
D. carbon

A. It has a high starting torque

B. It has a speed that varies inversely with the load
it has a constant speed over a wide load range

D. ltis alow speed type motor

How much work is required moving an electron between two points that have a
potential difference of one volt?

A. One watt
B. One joule
C.. One electron volt
D. One volt-ampere

12. Armature cores are laminated to reduce

A. armature copper losses

_1

:
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eddy current losses
C. weight of core
D. length of armature windings

13. Negative terminal of the diode.

A. Anode
8. Cathode
C. Trode
D. Pentode

14. A contact connected in a control circuit that will ensure that a particular
~ sequence of operation is followed.

A. Sequential

B. Seal-in

C. Transition

D, Electrical interlock

15. Which of the following statements is true regarding series connection of
resistances?

A. The current flowing through one resistor is equal to the current flowing
3 through the other resistors in the combination
B. The voltage drop across one resistor is equal to the voltage drop across the
other resistors in the combination
C. The power consumed in one resistor is equal to the power consumed in the
other resistors in the combination
D. Al of these

RME Board October 1995, RME Board April 1996
16. A circuit breaker normally operates

A. when the switch is put on

B. when the line is to be checked

C. when the power is to be supplied
<D., whenever fault on the line occurs

RME Board April 1996
17. Compute the resistance of 180 meters of silver wire having a resistivity of 1.6 x
10® ohm-meter and having a cross section of 0.3 mmZ

A. 4.9 ohms
B. 10.5 chms B
C. 9.6 ohms

bq 6.9 ohms

18. As a precaution against electric shock, the metal housings of electrically
powered hand tools shall be
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A.  covered with plastic
B. connected to a switch

C.. properly grounded
T)-.'- isolated

19. A 100-V, 60 Hz AC source is connected a i
/ ) cross a 1
is the current through the capacitor? et = - eeloms

A. 38A e

B. 1.0A

C. 25A

D. None of these 1.‘ = >
RME Board April 199§

20. What limits the size of an induction motor that can be started across the line?

A. Distribution system network
B Horsepower rating

C. Branch circuit protection

D. Power supply

21. If two 100-W, 230 vV incandescent lamps ar i i

B e e rats PS are connected in series across a 230-V
Both lamps will get bumnt
Both lamps will consume more power
Each lamp w!'Il give more output lights
D. Each lamp will give lesser output lights

oo wm>

22. A grounding transformer may be connected zigzag or connections.

A. delta-wye
B wye-delta
C. wye-wye
D. delta-delta

23. Gearmotors are selected based on which of the foll~wing?

A. speed requirement
B. torque requirement

C. both AandB
D, neither A or B

RME Board October 199§

24. A 10-A electric fan with a power factor of 0.85
! .60 was connected t -
convenience outlet. Calculate the power in the circuit. o

A 1.870W AT
B 2200w
C. 2.000W
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D. 2,588W . ing|
31. Which of the following is a property of a resonant circuit?

25 sMovingicolimetersiarsiusediin A.  Total voltage and total current are in phase

B. Power factor is zero
C. Total reactance is zero
D. All of these

A. AC circuits only

. DC circuits only
C. either AC or DC circuits
D. magnetic circuits only 32. Product of total voltage and total current.
26. A capacitor has been charged to a certain voltage If the plates of the said

A
capacitor is moved further apart Total power

B. Reactive power
C. Real power

A. voltage across the capacitor is unaffected )3, Apparent power

B. voltage across the capacitor will decrease
-C- voltage across the capacitor will increase

T RS G 33. Basically electric motors operate on the principle of

A. induction
RME Board April 1996 ] e Aan B. repulsion
27. A high school graduate can take the registered master electricians’ examination C._-either A or B
if he has a subsequent specific record of at least years of apprenticeship in . neither A or B
electrical wiring, installations of electrical equipment.
A 34. Order of rotation of the coil voltage in a balanced 3-phase system.
B. 3 A. Phase se
- quence
C. 4 “B. Period
D. 5 C. Alteration
: i : s D. Frequency
28. In order for a material to be called a conductor, what is the maximum number of
valence electrons it can have? RME Board April 1994
A. Only one 35. In the S unit, the unit of power is expressed in
B. Two
A. kN-m
C_ Three B. kW-hr
D. None of these @, disn
' D.
29. A series RL circuit has a resistance of 3 ohms and an inductive reactance of 4 L s

ohms. If connected across a 100-V AC source, how much is the current drawn? 3. How many microfarad(s) is Sttt >
{ ent to one farad?

A 12A | A 1x10°
B. 2150A R e B. 1::8‘5
C. 1428A 2= Sz (XL T. 1x10™
D. 20A ey D. None of these
30. A 300-kW alternator has an efficiency of 90% at full load. Calculate the power 37. If a sin ;
: g gle-phase appliance connected t
\ _ = N 0 a source of 230 raws
osses oy ] f,;,._ . I ; of 1.5 A at 0.8 pf, what is its power? V.andid 2jcurrent
A. 33kW WL - Pl ; 47 +
B. 67 kW T g 1"A' §Z§v"\“, o L LV
C. 27kW =t ' C. 288W
D. 45kwW A D. 828W
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38. A 110-V shunt motor draws an armature current of 50 A. If the armature
resistance including brushes is 0.6 ohm, how much is the counter emf
generated in the armature?

A. 140V -
B. 110V ‘
C. 95V
D._80V

RME Board October 1994, RME Board October 1996
39. In a circuit three resistors of 10, 15 and 20 ohms are connected in series. Find
the potential at the source if the current flowing is 4 A.

A 90V Ei;;_ﬁ

Bam180V
C. 135V
D. 45V

40. Ammeter which is preferable for high frequency current measurements?

A. Hot-wire type

B. Permanent-magnet type
C. Moving iron type

D. Thermocouple type

41. A current of 10 A divides betv«;een two branches in parallel, one having a
resistance of 4 ohms and the other 6 ohms. How is the current in the 4-ohm
resistance? .

A BA DY )
B. 4A : 1 * (r:;
c. 7A ) - \

D. 3A T | +\?

[

RME Board April 1995
42. What is the purpose of having the contacts of a compensator starter immersed
in oil?

A. Provide better contact cooling under heavy current
B. Minimize time delay under overload condition

C. Provide less contact friction
(D._ Minimize arcing effect between contacts

43. If a motor runs but fails to stop even if the stop button is pressed, the cause is
probably one of the following. Which one is this?

The fuse has blown out.
The overload contact did not operate

~ The holding circuit interlock was welded
All of these

oo
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44. Find the amperage of an 8640 VA load on a 208 V, 3-phase branch circuit,

20 A : C ~
B. 32A Az P = 64D
C. 42A - — S
D. 24A ch 7

45. The switch symbol Sgc shall mean a switch.

A. room control
B. roller type control
C... remote control
“D. rocker type control

46. One of the biggest problem in split phase induction motor is

_A. _noise

B. high starting current

C. that it cannot be started at full voltage
D. all of these

RME Board April 1996
47. In DC generator the cause of rapid brush wear maybe

A. rough commutator segments
B. severe sparking

C. imperfect contact

B._ any of these

48. A ground should have a resistance.

A. high
B low

C. negative

D. infinite

49. What is the cause of a magnetic contactor to chatter?

A. high current
B. low resistance

C. overload
9_; low voltage

50. A test lamp is used to check for

A. low voltage

B contipuity

C. polarity of battery terminals
D. lamp condition
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D. 1,000V

6. A load where maximum current is expected to continue for three hours or more,

A, Continuous load
B. Connected load
C. Maximum load
D. Average load

7. Communication conductors shall NOT be smaller than ;

1. For non-dwelling receptacle loads, the demand factor for the first 10 kVA or less

A 20 mmz2
shall be B. 1.25mm
C. 35mm®
g. c;gz’z D. 55mm?
C. 80 %:' . 8. Receptacle and attachment plugs shall be permitted to be of lower ampere
D. 100% rating than the branch circuit but NOT less than percent of the fixture full
load current.
RME Board October 1996 . e
2. In each conduit run entering an enclosure for switches, circuit breakgrs. relays A 100
and others that may produce high temperatures, seals on the conduit st?all be } 125
installed within a certain length before entering the enclosure. What is this C. 115
length? D. 130
A. 900 mm . RME Board October 1996
B. 750 mm 9. A wye-delta starter for a single voltage three phase squirrel cage induction
C. 250 mm . motor would require the connection of a certain number of wires from the motor.
D. 460 mm How many wires would be needed?
3. The ampacity of the conductors can be derated at most, ____ time(s). A 3wires
B. 9 wires
A. two .C.—6 wires
E.h g‘ne D. 12 wires
ree
D. four S

10. At least how many receptacle outiet(s) shall be installed outdoors for a one
4. In the schedule of loads for lighting, which of the following contents is NOT family dwelling unit?

( necessary?

A_ One
- B. Two
A. Protective device rating C. Three

B. Panel as numbered in the feeder diagram
C. Number of lighting outlets per circuit
D. Frequency rating

D. None of these

11. What is the maximum permitted load of a 15 A branch circuit?

5. If potential exceeding are employed, a permanent warning sign shall be A 10A
displayed. B 15A
C. 12A

B 500V D, 8A

C. 300V
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12. Where a feeder supplies continuos load or any combination of continuous and
non-continuous load. The rating of the overcurrent device shall NOT be less

than the non-continuous load plus of the continuous load.
A 125%
B. 110%
C. 150%
D. 175%
13. Faceplates of insulating material shall be non-combustible and NOT less than
___in thickness.
A. 2.0mm
B 23 mm
C. 3.0mm
D. 2.5 mm
RME Board April 1994

14. For raceway 20 mm trade size or larger containing conductors 22 mm? or Iayger,
the minimum length of the box in straight pulls shall NOT be less than ___times
the trade diameter of the largest raceway.

A8 °
B. 10
C. 6
D. 12

15. Type MC cable shall NOT be used :

where exposed to corrosive materials
as direct burial to earth

where exposed to cinder fills

all of these

Pom>

16. Using aluminum or copper clad aluminum conductors, the minimum size of
service entrance conductors shall be ,

A. 8.0 mm?
B. 14.0mm?
C. 55mm’
D. 3.5mm?

17. Ground counterpoise conductor shall be soft copper wire NOT smaller than

N

A. 55mm

B. 2.0mm?
C. 3.5mm?
R 8.0mm’
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RME Board October 1995, RME Board April 1996
18. The disconnecting means for motor circuits rated up to 600 voits, shall have an
ampere rating of at least percent of the full load current of the motor.

A. 200
B. 115
C. 150
D. 125

19. How many amperes will a 100 A circuit breaker hold before tripping open the
circuit? (Use rule of thumby).

A. 200A
B. 500A
C. 400A
D 300A

20. A device for transferring one or more load conductor connections from one
power source to another.

A. Disconnecting switch
B. Master switch

C. Isolating switch

D. Transfer switch

21. For an AC transformer and DC rectifier arc welder having a time rating of one

hour, the supply conductors shall NOT be less than percent of its rated
primary nameplate current.

A 90
B. 80
C. 75
D. 85

RME Board October 1996

22. Refers to the power plant mounted on wheels as used in the railroad
transportation industry.

A._ Electric locomotive
B. Electric train

C. LRT

D. None of these

23. If the terminal of the equipment grounding conductor is not visible, the conductor
entrance hole shall be marked with the word

A green
B. white
C. gray
D. black
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i uter covering which
24. T NMC (non-metallic sheathed gable) §hall haye an o
h)a/gethe following characteristics. Which one is NOT included?

A. flame retardant

B. moisture resistant
C. corrosion resistant
D.- none of these

RME Board April 1996 )
25. Power and control tray cables (type TC) maybe used under one of the following
condition. Which one is this?

A. Where exposed to physical gamage ts
! installed as open cable on bracke :
ﬁB. mémré installed in industrial establishment where a registered master
g electrician will service the installation
D. Where direct buried underground

26. Where rear access is required to work on de-energized pan§ on the back t:)f
enclosed equipment, a minimum working space of horizontally shall be
provided. .

A. 1,000 mm
B. 900 mm

C. 800mm
D. 600 mm

27. A one family dwelling unit shall have a disconnecting means of at least
where the initial computed load is 10 kVA or more.

60 A
B. 90A
C. 100A
D. 30A
28. Large batteries are those connected to a charging device with an output of more
than
A. 1.0kW
B. 1.5kW
2.0 kW
’g.( 2.5 kW
RME Board April 1996

29. Which component of a DC motor is used to control the speed?

A. Carbon brush assembly
B. Armature winding

C. Commutator

9, Field winding
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30. Switches used in watercrafts, shall be capable of breaking and making safely

load current equal to of their rated current at the rated voltage.
A 100%
B. 130%
C. 125%
'__‘D‘.’, 150 %

31. A wiring method using knobs, tubes, and flexible non-metallic tubing for th

protection and support of single insulated conductors concealed in hollo
spaces of walls and ceilings of buildings.

A. Open wiring on insulators

B. Open wiring with knobs, tubes, etc
&. Concealed knob and tube wiring
D. Knob and tube wiring

32. The ampacity of the branch circuit conductors and the rating or setting «
overcurrent protective devices supplying fixed electric space heating equipmer
consisting of resistance elements with or without a motor shall NOT be less tha
___of tha total load of the motors and the heaters.

A- 125%
B. 130%
C. 115%

D. none of these

RME Board October 1996
33. A repulsion motor equipped with one of the following. Which one is this?

A. A setof slip rings

B. A commutator

C.. Both commutator and slip ring
Neither a commutator nor a slip ring

34. Communication conductors shall have a vertical clearance of NOT less than __
from all points of roofs above, which they pass.

A. 2,500 mm
B. 2,000 mm
G- 2,400 mm
D. 2,200 mm

35. A luminous discharge due to ionization of the air surrounding a conducto;
caused by a voltage gradient exceeding a certain critical value.

A~ Corona

B. Skin effect

C. Johnson's effect
D. Surge



306 Reviewer for Registered Master Electricians’ Exam by R. Rojas Jr.
36. Branch circuit that supplies a number of outlets for lighting and appliance.

A. Multi-purpose branch circuit

B. Special branch circuit

C. Individual branch circuit

[ General purpose branch circuit

37. The minimum number of branch circuits shall be determined from the :

A. total computed load and the size of disconnect needed
total computed load and the rating of the circuits used

C. size or rating of the circuits used

D. minimum number required by the PEC

38. The insulated conductor of type TC (cable tray) cable shall be in sizes
through copper.

A 0.75mm?, 500 mm’
B. 0.75 mm? 300 mm?
C. 1.25 mm?, 500 mm?
D. 1.25mm?, 300 mm?

39. A motor-generator arc welder has a 70 % duty cycle, the supply conductors
shall NOT be less than of its rated primary nameplate current.

A 86%
B. 80%
C. 84%
D. 88%

RME Board October 1996
40. A frequency meter is connected as a potential device, which is connected
across the line because of one of the following reasons. Which one is this?.

A. Atransformer maybe used for different voltages

B. The reading will be independent of the varying current
C. Only the voltage has frequency

D. ltis safer than a series device

41. Rigid non-metallic conduit approved for direct burial without concrete
encasement shall have a minimum burial of

A. 500 mm
B. 400 mm
C. 460 mm

. 440 mm

42. All metal parts associated with the hot tub shall be bonded using copper
bonding jumper, insulated, covered, or bare, not smaller than
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A. 55mm?
B, 8.0 mm?
C. 14.0mm?
D. 3.5mm?

43. All lighting fixtures, submersible pumps and other s i i
4 ) , ubmersible e ‘
in fountains shall operate at ___orless between conductors. T

A 230V
B. 300V
LS. 250V
D. 500V

44. The ground counterpoise when installed in earth
D rndicon shall be placed __ above all

A= 75mm
B. 100.mm
C. 80mm
D. 50 mm

45. Type FCC cable shall NOT be used in any of the following EXCEPT

A. outdoors

B. indoors

C. wet locations

D. hazardous locations

46. The ampacity of the conductors and the rating or setting of overcurrent devices

in a circuit of a solar photovoltaic system shall NOT
computed current, Y be less than __ of the

A. 100 %
B. 115%
L. 125%
D. 130%

o — |t

A~ 24
B. 12
C. 30
D. 40

48. The grounding electrode shall be

A. the nearest available effectively grounded stru |
SRR Y g ctural metal member of the

B. the nearest available effectively grounded metal water pipe
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A. the nearest concrete encased electrode
B/. any of these

RME Board April 1994
49. Non-metallic boxes not over cu. cm shall be permitted only on non-
metallic wiring method.

A 1,725
B. 1,520
C. 1,700
D. 1,640
e

50. The equipment bonding jumper (the connection between the equipment
grounding conductor and the grounding impedance) shall be

A, an unspliced conductor run
B. a spliced conductor run

C. eitherAorB

D. neither AorB %

Y/
Master Electricians’ werk tip:

........ If 3 person is under electric shock, do NOT give him any
liquid (whatever) by mouth, until the victim is fully conscious.
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= TEST 29

v

g {is e -

RME Board October 1995

1.

At what speed must an 8-pole, AC generator runs so that its frequency shall |
40 Hz?

A P J X
W NS ol it
A. 750 rpm = P
B. 600 rpm
C. 900 rpm
D. 500 rpm
2. : A coil having a resistance of 8 ohrhs and an inductance of 0.2 H are connect
in series with a 50 uF capacitor. At what frequency does resonance occur?
A 55Hz v = ;;*‘f S
.E. 50 Hz "_ | 3 3
C. 63Hz i 'ﬁ £
D. 58Hz
3. A three-way switch is equivalent to a switch.
A, SPDT
‘B. DPDT
C. SPST
D. DPST
RME Board October 1995
4. An applicant for re-examination shall be allowed to re-take only in {
subject in which he has obtain a grade below 50 percent.
A. two times
B. three times
E—any number of times
D. once
5. What is the ohmic value of a resistor having the color bands: brown, green, n

and gold.

A. 150Q
B. 15Q -
C. 15kQ
D. 15kQ
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RME Board April 1996
6. |Itis a type of switch used in cars that must have a key inserted before it can be
operated.

A. twist switch

B. battery switch
C. ignition switch
D. cut-out switch

7. Best suited motor to drive small air compressors.

Universal motor
Shaded pole motor
Split-phase motor
Capacitor start motor

Cow»>

8.  Which of the following is NOT a part of an atom?

A. electron
B. proton
C. neutron
D. coulomb
RME Board April 1996

9. Anoven takes 15 A at 220 V. It is desired to reduce the current to 12 A. Find the
resistor that must be connected in series.

A. 8.33 ohms
B. 4.63 ohms
C. 6.33 ohms
D~ 3.66 ohms

10. The torque of a series motor is directly proportional to

A. the counter emf
B. the armature current
C. the square of the counter emf
B/the square of the.armature current
11. What is the mean reason why electrical appliances are connected in parallel
rather in series?

A. Parallel connection is simpler than a series connection.
B. Each appliance will draw more current if connected in series
C. It makes the operation of each appliance independent with each other
D. Appliances connected in series are noisy.
12. Negatively charge component of an atom.

_/_\'_; Electron
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B. Proton
C. Neutron
D. lon
RME Board October 1996

13. Fuse in motor circuits provides

A. short circuit protection

open circuit protection

C. over current protection
D. none of these

14. When selecting the size of wire to be used in a circuit, the most important item
to consider is the

A. resistance of the circuit
B., amperage of the circuit

“C. voltage of the circuit
D. type of wire

15. Three 6-mH inductors are connected in series. What is their equivalent
inductance? ¢

r.\ el
A 2mH

B._ 18 mH
C. 9mH

D. None of these

16. Determine the length of a copper wire (p = 10.37 Q-CM/ft) whose diameter is

L -

0.30 inch and resistance of 0.5 ohm at 20 degrees Ceicius. -
g{_ - U ':7 a} h'. A 1210 R

A—4,339 ft = = 5

B. 5.255f =00 YW 'S ndg o

C. 6,1251t \ > A = ED XIS

D. None of these - ;
-- l0: 3

17. When two 6-ohm resistor are connected in parallel, their total resistance is
¥

A. 12 ohms )
B. 3chms =
T. 9ohms
D. 6ohms

18. Ampere is equivalent to

A. coulomb-second

~B—coulomb per second
C. volts per coulomb
D. coulomb per volt
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19. Electrical tool used to drive or pull out nails in the piece of wood.

A. Ball pen hammer
B. Soft faced hammer
¢C. Claw hammer

D. All of these

20. In a parallel circuit with unequal resistance on each branch, ]
A. the current on each branch are equal
_B._-the voltage across each branch are equal

C. the power drawn on each branch are equal

D. none of these

21. Insulators have temperature coefficient of resistance.

A. positive
B~ negative
C. eitherAorB

D. neitherAorB
22. The side of the transformer more tums is the side.

A. primary

B. secondary

C. low voltage

D. high voltage
f~"

23. How can the phase sequence of a three-phase system be reverse?

A. By changing sizes of supply conductors
B. By improving system power factor

C. By increasing generators’ excitation
D.-By interchanging any two line conductors

RME Board October 1996
24. Megger is an instrument used to measure

_A.- insulation resistance
B. very high resistance
C. inductance of a coil
D. very low resistance

25. A lamp is to be controlied from two different locations. How many and what
types of switches are to be used?

A. Two 4-way switches

B. One duplex switch

C. One 3-way and one 4-way switches
D~ Two 3-way switches
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26. A positively charged ion.

A. Anion

B. Cathode

C. Anode

D. Cation
et

27. Wave winding is used in

_A— high voltage DC generators
B. low voltage DC generators
C. eitherAorB
D. neither AorB
28. A universal motoris a wound motor.
A. parallel
B. series

C. series-paralle!
D. parallel-series

29. What is the resistance of a DC load that takes 3 kW from a 110-V DC source?

A 273Q
B. 367Q
C. 403Q

D. None of these

30. Capacitors used to filter DC components.

A.. Electrolytic
B. Mica

C. Ceramic
D. Plastic

31. The equivalent resistance of four resistances of 6, 4, 3 and R ohms connected
in parallel is 1.2 ohms. Find the value of R.

A. 8 ohms
B. 10 ohms
C. 6ohms

D.— 12 ohms

32. Luxis a unit of illumination equal to

A. lumen-meter

B. lumens per meter

'C._. lumens per square meter
D. lumens per cubic meter
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RME Board October 1995, RME Board October 1996
33. A copper transmission line ‘that is 1.5 miles in length is used to transmit 10
kilowatts from a 600-V generating station. Calculate the line current.

o
A~ 16.67 A !
B. 17.5A :
C. 180A
D. 169A

34. Which of the following is an advantage of a 3-phase system over a 1-phase
system?

A Iltcan deliver more power

B. Itis cheaper to transmit

C. Two voltage levels are available
(D.) All of these

35. Instrument use to measure electrical energy.

A. Wattmeter

B. Dynamometer

L) Kilowatt-hour meter
D. Power factor meter

36. A lamp having a candlepower of 100 candelas is hang 12 feet directly above a
working table. What is the intensity of illumination of a point on the table directly
below the lamp? .

A. 833Fc - oS T
B. 0.69 Fc
C. 144Fc

D. None of these

37. The diameter of a wire is usually expressed in mils. How many mils are there in
one (1) inch?

A~ 1,000
B. 10,000
C. 100,000
D. 100

38. A 230-V DC electric motor is use to drive a mechanical load of 5 hp. How much
current is drawn from the supply if the motor and the mechanical load has an
overall efficiency of 78%?

P g
A. 225 w
B. 208
C. 218
D.

None of these

'
ba
VY
Y —
]

Taeli ]

iy
\/ (?
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39. Secondary cells are frequently called

A. storage cells

B. accumulators
<L~ either A or B

D. neither AorB

40. A synchronous motor will reverse its rotation when

A, any two of the three stator lines are interchange
“B. the field excitation is increased

C. the field excitation is decreased

D. none of these

RME Board October 1996
41. Interrupting medium in a contactor maybe

A. SFg

B. oil

C. air

D. - any of these

42. This term means that the motor will stop when there is a supply voltage failure
and the motor will not restart automatically when the supply voltage is restored.

A. No voltage release
_B._ No voltage protection

C. No voltage control

D. None of these

43. Single-phase series motor can operate on
A. AC voltage only
B. DC voltage only
C._bothAandB
. neither A or B

44. A 10-mH inductor has a reactance of - at60Hz.

A. 0.377 ohm
B, 3.77 ohms
€. 37.7 ohms
D. 7.37 ohms
45. For wye-connected system, line to line voltage is __ the phase voltage.
A. 1.732 times
B. 1.414 times
C. equalto
D. 70.7 % of
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46. The following are reasons why 3-phase altemators are star-connected instead
of a delta-connected. Which one is NOT included?

A. For the same line voitage, star-connected alternators require lesser number
of turns.

B. For the same line voltage, star-connected altemators require lesser
insulation.

C. Forthe same power rating, star-connected aiternators require smaller sizes
of windings

D. None of these

47. A 30-hp, 220-V series motor is taking a current of 40 A. Armature resistance is
0.5 ohm and series field resistance is 0.3 ohm. Evaluate the electrical power
wasted in the armature.

A. 700 W
B. 800W
€~ 560 W

D. None of these
48. Volt is the same unit as

A. joule per second
B.. joule per coulomb
C. ampere per ohm
D. watt per ohm

RME Board October 1996
49. The advantage of the iron-nickel battery over the lead acid battery is that

A. it needs less maintenance

B. it has much higher efficiency

C. the cell voltage of the iron-nickel battery is higher
D. itis much cheaper

50. Alternators are rated in

A KW
B. kVA
“C.” kVAR
D. HP

————
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1. According to its make, conduits maybe classified as

A. rigid metal

B. rigid non-metal
C. flexible metal
D.- all of these

2. In no case shall the grounding conductor be smaller than copper.

A. 55mm?
B._ 8.0mm?
C. 3.5mm?
D. 2.0mm?

3. Hazardous location in which flammable gases or vapors are present in the air in

quantities sufficient to produce explosives or ignitable mixtures.

A. Class IV
B. Class ll|
C. Classll
D, Class!

through the neutral

A= grounding impedance

B. grounding electrode

C. grounding transformer

D. derived from other system

5. In damp or wet locations, cabinets and cutout boxes of the surface type shall be

mounted with at least air space between the enclosure and the wall.

A. 6.0 mm
B, 6.4mm
C. 7.0mm

D. 7.5mm
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6.

The minimum diameter of a solid air terminal under class | material
requirements shall be for copper and for aluminum.

_A—~9.5mm, 12.7 mm
B. 12.7 mm. 9.5 mm
C. 80mm, 12.5 mm
D. 12.5mm, 8.0 mm

Circuits with a nominal voltage of 600 V or less in a rigid metal conduit or
intermediate metal conduit and placed in a trench below a 50 mm thick concrete
or equivalent shall maintain a minimum cover distance of

A 150 mm
B. 250 mm
C. 460 mm
D. 300 mm

RME Board October 1995

8.

10.

11.

Vertical clearances of all service drop conductors above roofs shall NOT be less
than one of the following values.

A. 2,000 mm
B. 2,750 mm
C. 3,000 mm
D.. 2,500 mm

The lightning conductor or ground terminal shall extend vertically NOT less than
____into the earth.

A. 2,000 mm
B. 3,000 mm

“C. 4,000 mm

D. 2,500 mm

The circuit supplying an autotransformer type dimmer shall NOT exceed
between conductors.

A. 240V
B. 250V
L. 230V
D. 200V

A spark occurring between nearby metallic objects or from such objects to the
lightning protection system or to ground.

A. Flashover
B._ Sideflash

Sparkover
D. Discharge
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12. Covers for boxes shall be permanently marked. The marking shall be on the

outside of the box using the block type letters at least in height.
A. 10 mm
B. 12mm
C. 15mm
D. 20 mm
RME Board October 1995
13. When wiring a raceway at least a certain length of free conductors shall be left
atleach outiet. What is this minimum length?
A. 75 mm
B. 100 mm
C. 150 mm
D. 200 mm
14. Where a rigid metal conduit is used, there shall NOT be more than the
equivalent of ____ quarter bends between pull points.
A. three
B. four
C. five
D. two
15. There shall be at least ___ down conductor(s) on a heavy-duty smoke or vent
stacks.
A. one
B. two
C. three
D. four
16. If the setting of the overcurrent device in a circuit ahead of the equipment is 60
A, the minimum equipment grounding conductor using copper shall be .
A. 55mm’
B. 3.5mm?
C. 2.0mm?
D. 8.0 mm?
17. An exposed wiring support system using a messenger wire to support insulated

conductors.

A. Metal clad cable wiring

B. .Concealed knob and tube wiring
C. Messenger cable wiring

D. Messenger supported wiring
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18. Air terminal shall be within of outermost projection of roof edge.
A. 700 mm
B. 760 mm
C. 800 mm
D. 600 mm

19. In replacing a busted fuse which of the-following is important?

A. same size and type 3
B. same size but different rating
C. same type but different rating
D. different size and type

RME Board April 1994

20. Which of the following wires has 75-ohm impedance?

A. Foam-filled twin lead
3. Coaxial

C. Flat twin lead

D. None of these

21. Rigid metal conduit shall be shipped in standard lengths of .

A. 3,000 mm

B. 6,000 mm

C. 4,000 mm

D. 5,000 mm
RME Board April 1995 :
22. The term given to an insulated stranded wire.

A. Durability

B. Cord

C. Length

D. Volume

j i i to become
23. Exposed non-current carrying metal parts of fixed qu!pment Illgely )
engl?gized shall be grounded under the following conditions. Which one is NOT
included?

A. where located in wet or damp locations

B. where in electrical contact with wooden floor

C. where in a classified hazardous locations ‘

D. where supplied with a metal raceway or other wiring methods

24. Electrical equipment except x-ray tube inside anesthetizing room shall be
located at least aoove the floor.

A. 2,000 mm
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B. 2,500 mm
C. 2,400 mm
D. 2,300 mm

25. Where the distance requirement in making holes cannot be maintained, the
cable or raceway shall be protected from penetration by screws or nails by a

steel plate or bushings at least ___ thick and of approved length and width to
cover the area of the wiring.

A. 2.0 mm
B. 1.5mm
C. 1.8mm
D. 1.6 mm

26. The entire area of the aircraft hangar, including any adjacent communication

areas not suitably cut-off from the hangar shall be classified as hazardous up to
alevel of ___ above the floor.

A. 400 mm
B. 460 mm
C. 500 mm
D. 480 mm
RME Board April 1996

27. In which method of starting a motor is the starting current a minimum?

A. star-delta

B. starter-rotor starter
C. direct on line

D. autotransformer

28. All switches and circuit breakers used as switches shall be so installed that the
center of the grip of the operating handle when in its highest position shall NOT
be more than above the floor or working flatform.

A. 2,000 mm
B. 1,800 mm
C. 1,500 mm
D. 2,100 mm

29. For straight pulls, the length of the pull box shall NOT be less than __ times the
outside diameter of the largest non-shielded conductor or cable.

A. 42
B. 48
C. 32
D. 30
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30. Aluminum electrode permitted to be used.

A. shall not be
B. shall be

C. eitherAorB
D. neitherAorB

31. Electrical non-metallic tubing shall be clearly and durably marked at least every
A. 2,000 mm
B. 1,000 mm
C. 3,000 mm
D. 1,500 mm
32. Which of the following sizes of fuse NOT standard?
A. 80A
B. 45A
C. 125A
D. 75A
RME Board April 1996
33. The Philippine Electrical Code, Part 1 does not cover wiring of equipment
installed within or to or from one of the following. Which one is this?
A. Trailers
B. Mobile homes
C. Water crafts
D. Airplanes
34. The smallest electrical trade size of intermediate metal conduit.
A. 15 mm
B. 20 mm
C. 12mm
D. 25mm
35. The use of electrical metallic tubing shall be permitted for
A. exposed works
B. concealed works
C. bothAandB
D. neither A or B
36. The zone of protection of an overhead ground wire is conventionally taken as a

cone

cylinder
triangular prism
all of these

oow>

37.

38.

39.
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The minimum spacing between bare metal parts of opposite polarity where

mounted on the same surface shall be ____ for voltages rated not over 250 V
nominal.

A. 26 mm

B. 32mm

C. 30mm

D. 28 mm

The maximum electrical trade size of flexible metallic tubing shall be :

A. 15mm
B. 20 mm
C. 32mm
D. 100 mm

A protective device for limiting surge voitages by discharging or by passing
surge current.

A. Armester
B. Circuit breaker @
C. Lightning rod
D. Thermocouple
RME Board October 1994

40.

A convenience outlet circuit consisting of 8 outlets connected across a 220-V
supply considering 180 W per outlet, what is the maximum circuit current?

A. 456 A
B. 6.54A
C. 8A

D. None of these

41. Plug fuses and fuse holders shall NOT be installed or used in circuits exceeding
___between conductors.
A. 200V
B. 250V
C. 230V
D. 150V
RME Board October 1994
42. The standard length of rigid metal conduit is
A. 30 feet
B. 10 feet
C. 8feet
D. 20 feet
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' 43. For warehouses, the feeder demand load for the general lighting and small A 050
appliance load for the first 12,500 VA or less is 100 %, while the remainder over B 0' 45 mm
12,500 VA is charged at X Sl
_ C. 0.40mm
A 40 % D. 0.60 mm
CB:‘ ‘;8& , 50. Direct burial cables or conductors with nominal voltage of 600 V or less and
D. 50 % passes under streets, hi-ways, roads, alleys, driveways and parking lots shall
| | have a minimum cover distance of
| 44. Liquidtight flexible non-metallic conduit shall NOT be used in lengths longer than A 500 mm
i ’
A. 1,500 mm 2 LG
C. 460 mm
B. 1,800 mm J D. 550
C. 2,000 mm ]
D. 2,500 mm

45. Line and ground connecting conductors to surge arresters shall NOT be smaller
than copper or aluminum.

S
Master Electricians’ work tip:

A. 2.0 mm? 2.0 mm?
s B. 35mm’ 2.0mm’
C. 3.5mm? 3.5 mm?

........ If 3 fluorescent tube is flickering and both ends looks
D. 2.0mm? 3.5 mm’

blackish or reddish in color, the TUBE itself is defective.

46. Electrical metallic tubing shall be securely fastened in place at leastevery __. ¢ | . 5 ettt it g and both ends are not

A. 2,000 mm \ blackish or teddish in color, the STARTER is defective.

B. 1,800 mm

C43000mme . ut o e m e m e e S, SR If 3 fluorescent tube lights a few seconds and then stops
D. 1,500 mm (no more lights), the BALLAST is defective.

47. For the purpose of lightning protection, class | ordinary building is one that is at
less than in height.

A 20m
B. 22m
C. 24m
D. 23m
RME Board October 1994
48. For dwelling units, the demand factor for the first 3000 volt-amperes of load is
A 95%
B. 85%
C. 100 %
D. 80%

49. Ventilating pipes for motors, generators or other rotating electric machinery or
for enclosures for electric equipment shall be of metal NOT less than __in
thickness.

At last, I've found
the solution!
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TEST 31
. TECHINCAL SUBJECT

1. The emf a cell depends upon the following EXCEPT one. Which one is this?

A. type of electrolyte used

B. type of material used as electrodes
C. spacing between electrodes

D. concentration of electrolyte used

RME Board October 1996
2. How long apiece of aluminum wire 1 mm in dlameter is needed to give a
resistance of 4 ohms? Resistivity of aluminum is 2.8 x 10°® ohm-meter.

cls \mh = 0001 W L= ’RA

A. 95 meters }r A

B. 120 meters “T = 7
C. 128 meters _(2__-,]- = & (7 ITNED
D. 112 meters

2
= 72\ Yi627 w2 2 g, ,ﬁm 7
3. The use of an impressed emf from an external power source used to buck out

the corrosion current is called protection.
A. differential
B. cathodic
C. overcurrent
D. ionic
RME Board October 1994

4. The total capacitance of four parallel capacitors which are 10, 15, 25 and 30
microfarads, respectively is

A. 60 uF
B. 40pF
C. 80pF
D. 20uF

5. This tool is used to cut away the rough edges inside the end of the pipe after it
has been cut with a cutter.

A. Pipe threader
B. Reamer

C. Puller

D. Hickey
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6. Unit of inductance

A. Farad
B. Ohm
C. Henry
D. Siemen
RME Board October 1995

7. The starting capacitor of a single-phase motor is generally a

A. ceramic capacitor

B. paper capacitor

C. electrolytic capacitor
D. none of these

8. How many 1.5 A lighting fixtures can be connected to a 20-A noncontinuous
duty branch circuit?

A 14
B. 15
C. 12
D. 13
9. A trimmer capacitc;r is connected in with a variable capacitor to change
the capacity range.
A. series
B. parallel

C. eitherAorB
D. neither AorB

10. Direct on line starting means
A. reduced current at starting
B. full line voltage is applied at starting
C. reduced line voltage at starting
D. starting without using a contactor

11. What is the demand load in kVA for 220 receptacles that are connected to a

feeder circuit?
A. 248 kVA
B. 39.6 kVA
C. 31.5kVA

D. None of these

12. What is the ampérage of the neutral with a 300 A load?

A. 260A
B. 210A
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C. 280A
D. None of these

RME Board October 1996
13. The main part in a battery ignition system

A. ignition coil

B. distributor

C. battery and spark plug
D. all of these

14. To obtain the most satisfactory and economical designs for busbars in power
stations and substations, consideration must be given to choice NOT only of
material but also of

A. color

B. availability
C. volume

D. shape

15. In star-connected system the line current is

A. greater than the phase current

B. lesser than the phase current

C. equal to the phase current

D. any of these (dependent on size of load)

16. How many 2-wire, 20-A single-phase branch circuit(s) is required to supply thirty
1.5 A ballasts?

A. Two
B. Three
C. Four
D. One

17. Which of the following is one of the reasons why the armature core of a DC
machine is placed very closed to the pole face of the magnet?

A. To minimize leakage flux
B. To reduce copper losses
C. To control the flux flow

D. To facilitate commutation

18. Which of the following is NOT a factor that contributes to excessive wear on the
contacts of a contactor?

A. Excessive jogging

B. High voltage to the coil
C. Low voltage to the coil
D. None of these

Test 31 (Technical Subject) 329
19. What is the hot resistance of a 100-watt, 220 V incandescent lamp?

A. 440 ohms
B. 484 ohms
C. 510 ohms
D. 465 ohms

20. Which of the following is NOT included in the field of practice of a Regi
Master Electrician? P a Registered

A. Installation of electric machinery
B. Maintenance and repair of electric machinery
C. Sale and distribution of electric machinery

D. All of these
RME Board October 1996
21. Sensitivity of the voltmeter is expressed in
A. volts/ohm
B. ohm/volts*
C. 1 ohm-volt -
D. ohm-volt

22. For a current to flow, what are basic circuit requirements?

A. Voltage source, and a conductor

B. Voltage source and a switch

C. Voltage source, a switch and a conductor
D. Voltage source, a dielectric and a conductor

23. Which of the following contacts should never be filed?

A. copper
B. silver
C. bothAandB

D. neitherAorB

24. If a current of one ampere lows in a 200-ohm resistance for 1/2 minute, how
much energy does the resistance draw?

A. 6kJ
B. 1kJ
C. 3kJ

D. None of these

25. The total voltage and amperage of four 0.5 A, 1.5 A cells connected in parallel is

A 15V, 2A
B. 1.5V,05A
C. 6V,05A
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D. 6V,2A

RME Board October 1996
26. A low voltage is measured on a higher scale of the voltmeter. The measurement
would have

A. low precision
B. low accuracy
C. lowresolution
D. all of these

27. Magnetic material which can easily be magnetized.

A. Hard magnetic material
B. Soft magnetic material
C. EitherAorB

D. NeitherAorB

28. Circuit breakers hold approximately ___times their rating for different periods of
time based on the frame size of the unit.

A 3
B. 4
(&, #
D. 5
RME Board April 1996

29. What is the common method of cooling transformer?

A. Natural cooling
B. Air cooling
C. Air blast cooling

D. Oil cooling
30. A sinusoidal current wave which has an effective value of 10 A, has a maximum
value of :
A. 1414 A
B. 17.32A
C. 10A
D. 7.07A

31. Which of the following is a possible way of minimizing corrosion effects?

A. Avoidance of metal cornbinations that are not compatible

B. Avoiding the presence of an electrolyte

C. Electrical insulation between dissimilar metals that have to be used together
D. All of these

32. Which of the following works only with DC supply?

8
—
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A. Vacuum cleaner

B. Electroplating

C. Electric stove

D. Synchronous motor
RME Board April 1995

33. Three resistances of 8.4 ohms, 6.8 ohms and 4.8 ohms are connected in series
across a 100-V source. What is the voltage across the 6.8-chm resistor? T

A. 28V
B. 34V
C. 24v
D. 42v

34. In the nameplate data of an electric motor, what does “PH" means?

A. Horsepower output of the motor
B. Frequency rating

C. Number of phases

D. Normal rise in temperature

35. In the absence of a voltmeter, which of the following instruments is used to
measure potential difference?

A. Clamp-on ammeter
B. Oscilloscope

C. Wattmeter

D. None of these

36. What is the total VA rating of 230 V, three phase circuit supplied by a 20 A
3PCB?

A. 4,600 VA
B. 7,967 VA
C. 13,800VA

D. None of these .

37. Relay that functions when the circuit impedance, admittance or reactance
increases or decreases beyond predetermined values.

A. Undervoltage relay
B. Overload relay

C. Distance relay

D. Reverse power relay

38. The primary consideration in the grouping of cells is the required
A. voltage

B. curmrrent
C. internal resistance
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D. power rating

RME Board October 1994
39. A circle of circular cross section has a diameter of 0.20 of an inch. Its area in

circular mils is

A. 40,000 CM
B. 20,000CM
C. 60,000 CM
D. 30,000 CM

.- A voltmeter consists of a meter movement in series with

A. abattery

B. a high resistance resistor

C. aresistor of negligible resistance
D. abattery and a resistor

41. If the specific gravity of the electrolyte of a lead acid cell decreases, the intemal
resistance of the cell is )
A. increased
B. decreased
C. not affected
D. zero
42. When electrons can move easily from atom to atom in a material, the material is
A. aconductor
B. a semi-conductor
C. eitherAorB
D. aninsulator
43. Electrical symbol represented by a circle with a letter F inside.
A. Fused-type outlet
B. Wall fan outlet
C. Fluorescent lamp outlet
D. Ceiling fan outlet
RME Board April 1994
44. What is the actual load in watts if the current drawn is 40 amperes with a voltage
and power factor of 110 volts and 95 percent, respectively.
A. 7,240W
B. 18W
C. 418W
D. 4180W
45. A transformer is used to alter the values of
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A. impedarnce
B. voltage
C. current
D. all of these

46. Two 100-V incandescent lamps rated 60 W and 200 W are connected in series
across a 200-V supply. What current will flow through each lamp?
A. 0.84A
B. 092A
C. 0.72A
D. 068A
47. When measuring resistance with a multi-tester, make sure the circuit is
A. grounded
B. closed or energized
C. open or de-energized
D. not grounded
48. DC motor suitable to drive elevators.
A. | Series motor
B. Shunt motor
C. Differential compound motor
D. Cumuiative compound motor
49. Lithium cell has a nominal open circuit voltage of :
A. 30V
B. 1.5V
C. 135V
D. 21V
RME Board April 1994
50. The approximate power factor of an incandescent lamp is
A. 1.0
B. 08
C. 09
D. 0.7

3

1
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TEST 32

each non-heating lead located within of the terminal end.

1. A factory assembly of parallel conductors formed integrally with an insulating
material web specifically designed for field installation in metal surface raceway.
A typeFC
B. typeMi
C. typeTC
D. type FCC

2. Snap switches shall not be grouped or ganged in enclosures unless they can be
so arranged that the voltage between adjacent switches does NOT exceed _-
A. 250V
B. 300V
C. 150V
D. 100V

3. Wiring located above heated ceilings shall be spaced not less than above
the heated ceiling and shall be considered as operating at an ambient of 50 °C.
A. 100 mm
B. 50 mm
C. 75mm
D. 40 mm

RME Board April 1994

4. Are rectangular sheet metal enclosures equipped with removable covers
providing access to conductors inside.
A. Metal clad cable

) B. Muitiple cable conductors

C. Busways
D. Wireways

5. Each unit length of heating cable shall have a permanent legible marking of

A. 75 mm
B. 70 mm
C. 80 mm
D. 85mm

10.

.
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Metal faceplates of receptacles shall be of ferrous metal not less than in
thicknes§ or of non-ferrous metal not less than in thickness.

A. 0.76 mm, 1.0 mm

B. 0.76 mm, 1.2 mm

C. 0.64 mm, 1.0 mm

D. 0.64 mm, 1.2 mm

Surface mounted incandescent fixture shall be permitted to be installed in
clothes closets provided there is a minimum clearance of beftween the
fixture and the nearest point of the storage area.

A. 150 mm

B. 200 mm

C. 250 mm

D. 300 mm

Thermal insulation shall not be installed within ___ of the recessed fixture
enclosure.

A. 40 mm

B. 35 mm

C. 38mm

D. 42mm

Lighting track load shall NOT be installed where less than above the
finished floor EXCEPT where protected from physical damage.

A. 1,800 mm

B. 1,500 mm

C. 2,000 mm

D. 1,000 mm

Where circuit breakers are used to protect the primary side of a transformer over

600 V nominal, their continuous current rating shall NOT exceed ___ of the
rated primary current.

A. 250 %
B. 300 %
C. 175%
D. 200 %

The lowest standard size of disconnect is

A 20A
B. 30A
C. 60A
D. 15A
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RME Board April 1995

12. The primary winding of a step down transformer shall be protected on thp
primary side by an overcurrent device rated NOT more than a certain
percentage of the primary current. Which is this percentage?

A. 110%
B. 125%
C. 80%

D. 150 %

13. For a two-wire FCC cable system with grounding, the grounding conductor shall
be conductor.

the middle
the rightmost
the leftmost
any

com»

14. Where passing through wood cross members in plastered partit'!ons, c.c'mductors
in conc‘:aaz-ﬂed knob and tube wiring shall be protected by insulating tubes
extending NOT less than ____ beyond the wood member.

A. 80 mm
B. 70mm
C. 76 mm
D. 64 mm

15. Branch circuit conductors supplying a single motor sh_all have an ampacity NOT
less than ____ percent of the motor full load current rating.

A. 115
B. 120
C. 125
D. 130
RME Board October 1995

16. In indoor wet locations, the entire wiring system including all .boxes, ﬁt_tings,
control boards and panelboards shall be installed on walls with a minimum
clearance. What is this clearance?

A. 10 mm
B. 5mm

C. 20 mm
D. 15mm

17. Type NM cable shall NOT be installed

A. where exposed to cormosive material
B. where embedded in concrete
C. in a shallow chase in masonry, concrete or adobe
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D. all of these

18. Dry type transformers installed indoors and rated 112.5 kVA or less shall have a
separation of at least from combustible material.

A. 500 mm
B. 400 mm
C. 300mm
D. 200 mm

19. A factory assembly of two or more insulated conductors in an extruded core of
moisture resistant, flame retardant non-metallic material covered with an
overlapping spiral metal tape and wire shield and jacketed with an extruded

moisture, flame, oil, corrosion, fungus and sunlight resistant non-metallic
material.

A. type SNM cable

B. type NM cable .
C. type SE cable

D. type AC cable

RME Board October 1996

20. To cut rigid metal conduits, an electrician should do one of the following. Which
one is this?

A. Order it cut to size from the supplier D
B. Use a three-wheel pipe cutter

C. Use a cold chisel and ream the ends

D. . Use a hack saw and ream the ends

21. Where the overload relay selected using the factor 125 % is not sufficient to

start the motor or, to carry the load, the muitiplying factor shall be increased but
shall NOT exceed percent.

A. 130
B. 140
C. 150
D. 125

22. Where the protection of a motor-compressor load is not sufficient for the Statting

current of the motor, the rating or setting shall be increased but not more than
____ ofits rated load current.

A. 200 %
B. 225%
C. 250%
D. 275%

23. An insulator designed to electrically insulate the end of a type FCC cable.



———
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A. Spool insulator
B. Bonding insulator
C. Insulating end

D. Cable connector

RME Board October 1994

24. Consists of three or more fiat co
and enclosed within an insulatin

25.

26.

27.

28.

29.

A. Armored cable

B. Flat cable assemblies

C. Sheathed cable
D. Flat conductor cable

pper conductor placed edge to edge separated
g assembly.

Lampholders installed in wet or damp locations shall be of the type.

A. heavy-duty
B. waterproof
C. weatherproof
D. all of these

The single-phase conductors supplying the phase converter shall have an
times the full load current rating of the motor or

ampacity NOT less than

load being served.
A. 250
B. 125
C. 216
D. 1.75

An assembly of two insulated conductors within a non-metallic jacket or an
extruded thermoplastic covering.

A. Shielded non-metallic sheathed cable
B. Non-metallic sheathed cable
C. Non-metallic extension

D. None of these

Dry type transformers rated over

A. 25,000
B. 10,000
C. 35,000
D. 50,000

volts, shall be installed in vaults.

In walls or ceilings of concrete, tile, or other non-combustible materials, boxes
and fittings shall be installed that the front edge of the box or fitting will NOT set

back of the finished surface more than
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A. 50mm
B. 6.4 mm
C. 6.2mm
D. 7.6 mm
RME Board April 1994

30. A type of cable which is a single or multi-conductor solid dielectric insulated
cable rated 2001 volts or higher.

A. MC
_B. MV
C. Fcc
D. AC

31. In selecting the maximum setting of an instantaneous trip CB to be used to
protect all AC motors from short circuit, a multiplying factor of shall be
used.

A 250 %
B. 300 %
C. 150%
D. 700 %

_-32. The paper spacer thickness of type IGS cable having a conductor size of 125
mm? to 500 mm? shall be e b

A. 1.20 mm
B. 1.02 mm
C. 0.92 mm
D. 1.12mm
RME Board October 1995

33. What is the maximum number of overcurrent devices of a lighting and appliance
panel board that shall be installed in a cabinet?

A. 36 devices
B. 24 devices
C. 48 devices
D. 52 devices

. Intermediate metal conduit shall be firmly fastened within ___ of each outlet box,
junction box, cabinet or fitting.

A. 750 mm
B. 1,000 mm
C. 800 mm
D. 900 mm

3. Resistance type heating elements in electric space heating equipment shall be
protected at NOT more than
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38. Heavy-duty lighting track is a lighting track identified for use exceeding ___.

A. 15A
B. 20A
C. 30A
D. 10A .

37. For three-phase motors supplied by any 3-phase system, the number of
overload units required shall be ;

A. three, one in each phase

B. two, in any two of each phase
C. one, in any one phase

D. none of these

RME Board October 1996
38. As compared with solid wires, stranded wires of the same cross sectional area
have the following advantage EXCEPT one. Which one is this?

A. ltis larger in overall diameter

B. ltis easier to skin off the insulation
C. ltis better for high voltage

D. It has a higher current rating

39. Each length of the rigid metal conduit shall be clearly and durably identified in
every as required.

A. 3,000 mm
B. 2,000 mm
C. 4,000 mm
D. 1,000 mm

40. For all single phase motors, to protect them from short circuits and ground
faults, a multiplying factor of ___ of its full load current rating shall be used the
protective device selected is a non-time delay fuse and ___ if the protective
device is a time delay fuse.

A. 300 %, 175 %
B. 300%, 150 %
C. 250%,175%
D. 250 %.150 %

41. Flexible metal conduit shall be supported within on each side of every
outlet box, junction box, cabinet or fitting.

Test 32 (Philippine Electrical Code) 341

300 mm
200 mm
460 mm
150 mm

oow>

42. The maximum electrical trade size of electrical metallic tubing shall be .

A. 125 mm
B. 150 mm
C. 100mm
D. 200 mm

RME Board October 1996

43. For installations of 2.0 mm? conductors in 600-V circuits ; i
i i i y . What is the
insulation resistance allowed by the Philippine Electrical Code? ot

A. 1,000,000 chms
B. 750,000 ohms
C. 250,000 ohms
D. 500,000 ohms

44. Askarel insulated transformers installed indoors and rated
i ; over
be furnished with a pressure relief vent. —— kVA shall

A. 375
B. 25
C. 50
D. 15

45. In straight pulls, the length of the pull box shall NOT be | :
trade diameter of the largest raceway. essithan___ times the

46. Busways shall be securely supported at intervals NOT exceed
otherwise designed and marked. exceeding ___unless

A. 1,000 mm
B. 2,000 mm
C. 2,500 mm
D. 1,500 mm

47. 'sl'::"sbrzallest electrical trade size of a liquidtight flexible non-metallic conduit

A. 15mm
B. 12mm
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A. 20 mm
B. 25 mm
48. Boxes intended to enclose flush devices shall have an internal depth of NOT
less than
A. 24 mm
B. 20 mm
C. 16 mm
D. 28 mm
49. ‘A branch circuit supplying a fixed storage type water heater h'aving a capacity of
450 liters or less shall have a rating not less than of the nameplate rating
of the water heater.
A. 100 %
B. 115%
C. 120%
D

125 %

50. Defined as the shortest distance measured between a point on the top surface
of any direct buried conductor, cable, conduit and the top surface of finish grade.

A. Trench
B. Cover
C. Tray
D. Duct

\_\ ! /!/
Master Electricians’ work tip:

........ All wiring connections must be tight. Loose contact can
cause low voltage or overheated terminals. Check for signs of
overheating, such as discolored terminals or wiring with brittle
insulation. -

Wow! It's
very clear!
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| TEST 33
TECHINCAL SUBJECT

RME Board October 1995
1. Electrolyte of a storage battery is‘formed by adding

A. water to sulphuric acid
B. sulphuric acid to water
C. hydrochloric acid to water
D. water to hydrochloric acid

2. The terminal voltage of a battery falls from 12 V to 10 V when a 10-ohm resistor
is connected across its terminals. What is the internal resistance of the battery?

A 15Q
B. 20Q
C. 1.0Q

D. None of these

3. Whatis the VA rating of a 7920 VA machine used at continuous duty?

A. 7,920 VA
B. 6,336 VA
C. 5,148 VA
D. 9,900 VA
RME Board October 1996

4. The following are included in the specific powers, functions, duties and
responsibilities of the Board of Electrical Engineering, EXCEPT

A. Issue subpoena duces tecum, to secure the attendance of respondents or
witnesses or the production of documents relative to the investigation
conducted by the Board.

B. Coordinate with the Commission and the Department of Education Culture
and Sports (DECS) in prescribing, amending and or revising the courses

C. Supervise and regulate the practice of electrical engineering in the
Philippines.

D. None of these

5. Alternating current can be changed to direct current using a device called __.

A. inverter
B. synchronizer
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L_ rectifier
D. amplifier

6. Which of the following method is used to test or troubleshoot a capacitor?

A. Resistance measurement

B. Spark test
C. Bridging
D. All of these
RME Board April 1996 .
7. Tpe most effective method of starting a large squirrel cage motor is by the use
o

A. transformer reduced voltage method
B. star-delta switching

C. dropping resistors

D. partial winding method

8. Split phase motors are all noisy because they vibrate at a frequency the
operating frequency.

A. equalto
B. twice

C. thrice

D. lessthan

9. What current will 10 cells in series, each having an emf of 1.5 V and an intemal
resistance of 0.5 ohm send through a load resistance of 5 ohms?

A. 10A
B. 125A
C. 20A
D. 15A
RME Board April 1996

10. A 50-kVA transformer has a primary voltage of 6600 volts and a secondary
voltage of 250 volts. It has 52 secondary tums. Find the number of primary

turns.

A. 1337 turns
B. 1373 tumns
C. 1713 tumns
D. 1733 turns

11. A hot smoky device is often a sign of 3

A. a good circuit
B. ashort circuit
C. aground
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D. all of these

12. The hot resistance of the filament of an incandescent lamp is higher than its cold
resistance, due to

A. the length of the filament has increased due to thermal expansion
B. the cross sectional area of the filament when heated increases

C. the temperature coefficient of resistance of the filament is positive
D. none of these

13. According to Ohm's law, current is directly proportional to A
A. temperature
B. resistance
C. voltage
D. charge

14. The terminal side of the capacitor that is banded with a dark line around it is the

A. base

B. gate

C. anode
D. cathode

RME Board October 1995, RME Board October 1996
15. The internal resistance of a discharge battery

A. isless

B. remains the same
L. ismore

D. is negative

16. Ten 20-ohm resistors are connected across each other. If an 8-ohm resistor is
connected in series with the parallel combination, what current will flow through
each of the 20-ohm resistance if the whole circuit is feed from a 100-V source?

A 25A
B. 15A
C. 10A
D. None of these
RME Board April 1996
17. What is the overall efficiency of a 5-hp that draws 20 A at 240 volts?
A. 90%
B. 87.8%
C. 80%
D. 77.7%

18. Which of the following losses in DC machines vary with the load?
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A. Stray power losses
B. Core losses

.L_ Copper losses
D. Allof these

19. A certain alternator has 8 poles. At what speed must the alternator runs in order
to have a generated emf whose frequency is 40 cps?

A. 580 rpm
B. 750 rpm
C. 700 rpm -
D. 600 rpm
20. A 2 yuF capacitor has a reactance of 1500 ohms. What is the frequency of the
AC source?
A. 53Hz
B. 47Hz
C. 50Hz
D. 60Hz
RME Board April 1996
21. The self-starter in cars draws current
A. lowest
B. equal
C. highest
D. zero
22. Squeezing the turns of a coil together will its inductance.
A. increase
B. decrease

C. eitherAorB
D. neither AorB

RME Board April 1996
23. Transformers are rated in
A. kWH
B. kVA
C. kW
D. kv

24. How much current will be drawn by a 50-W, 230 V incandescent lamp if the
system voltage drops to 210 V? Assume the resistance of the lamp to be
constant.

A 1985mA
B. 200mA
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C. 167.5mA
D. None of these

25. A bipolar generator has how many poles?
A. 4-pole
2-poles

3-poles
D. None of these

26. Find the amperage of a 20.8 kVA load on a 240 V., 3-phase branch circuit.

A, 50A ~. § = 726.¢

B. 45A 1 — o0
C. 52A =AY EACNIS
D. 87A =<0, A

27. Commercially used in insulating magnet wire due to lowest in cost and best in
space factor.

A. Rubber

B. Askarel

C. Polyvinyl chioride
‘E Enamel

RME Board October 1995, RME Board October 1996
28. A registered master electrician’s field of practice includes

A. maintenance and repair of electrical equipment
B, manufacture of electrical equipment

C. sale and distribution of electrical equipment

D. supervision of operation and maintenance of electrical equipment

29. A potentiometer is used to control the of the circuit.

A. current
B. resistance
G. voltage

D. all of these

30. The Board of Electrical Engineering (BEE) is composed of many people?

ob w >
H WO,

31. Permanent magnet moving-coil meters uses a scale.

<A. linear
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B. non-linear
C. eitherAorB
D. neitherAorB

32. Which of the following does NOT affect the inductance of a coil?

A. number of tums

B~ current flowing through the coil
C. distance between tums
9( shape of the coil .

RME Board April 1996 :
33. In a squirel cage induction motor, which component is NOT a part of the motor?
A. Stator
B. Sliprings
C. Fan blades
D. Rotor

34. In order to be able to calculate the amount of current through a resistor by
Ohm's law, it is necessary for that resistor to be

A_ alinear type
B. anon-linear type

C. aunilateral type
D. all of these

35. A series circuit includes twelve 24-ohin resistances. What is the total resistance

of the circuit?

A. 2ohms tr= iz(z V‘S

B. 36 ohms 2% SL
~C. 288 ohms

D. None of these

i -mj citor in series with a six-microfarad
36. The gapap:ty of four: glir%ﬂfa@i capa
capacitor is g

A. 10yF S A
B. 34uF = | b

C. 42yF e,y §5
D. None of these = 2’& . (/ nE
37. What minimum size of CB is required to start and run a 54-A, 230-V, three-

phase motor? Z@
125 A rih = 2%

% 100 A 2@% 0 = ]}f

C. 150A

D. 200A
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38. Carbon resistors can be obtained with a power rating from

A. 1/8to2-W
1/4 to 2-W
C. 12to2-W

D. none of these

39. Resistor whose resistance value depends on the amount of light present.

VDR
Varactor
Thermistor
LDR

190>

RME Board October 1995

40. If three resistors of 175 ohms, 75 ohms, and 17 ohms, respectively are
connected in parallel. The combined resistance will be

A. Dbetween 175 ohms and 75 ohms
B. between 75 ohms and 17 ohms
C. lessthan 17 ohms

D. greater than 175 ohms

41. Which of the following is a correct color band of a'100-ohm resistor?

A. Dbrown, black silver
B. brown, black, red
C._ brown, black, brown
D. brown, black, black

42. An open coil has

A. infinite resistance and inductance

B. zero resistance and inductance

C. zero resistance and infinite inductance
2. infinite resistance and zero inductance

43. Two coils have equal lengths, equal radii and the same number of turns but they
are made with different wire sizes. Which of the following is true?

A. The one with the smaller wire will have the bigger inductance

B. The one with the bigger wire will have the bigger inductance
_~&- They will have both equal inductance

D. None of these

44. When using any electrical instruments to test or troubleshoot an electrical circuit,
an electrician should consider first __.

A. the safety usage of the instrument
B. the background of the problem he is dealing with
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C.. his personal safety before anything else
D. none of these

45. Basically a transistor is equivalent to

A. two diodes connected back to back
B. a diode in series with a resistor

C. a capacitor in parallel with an inductor
D. none of these

RME Board October 1996
46. A VTVM is more reliable in measuring voltages across low impedance as
compared to a multitester because

its sensitivity is high

it offers high input impedance

it does not alter the measured voltage
all of these

A.
B.
C.
D.
47. A measure of the lumen output per watt input produced by the light source.
A. Lumen

B, Efficacy

C. Coefficient of utilization

D. Quality factor

48. The insulation resistance of high voltage circuit breakers is in the order of

or above.
A. 100 MQ
B. 2GQ
C. 100kQ
D. 10GQ

49. How many amperes will a 200 A fuse hold to allow a motor to start and run (rule
of thumb)?

A. 400A
B. 600A
C. 800A
D. 1,000A

50. Electrical symbol represented by a box with letter MCC inside.

A, Motor control center
B. Motor control cabinet
C. Main control cabinet
D. Main control center
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1. Awall screen or fence less than in height shall NOT be considered as a
preventing access unless it has other features that provide a degree of isolation
equivalent to the height of the fence in question.

A. 2,000 mm
B. 2,500 mm
C. 3,000 mm

D. 1,500mm -

RME Board April 1994

2. Branch circuit conductors supplying a single phase motor shall have an
ampacity NOT exceeding

A. 100 %
B. 125%
C. 200%
D. 115%
3. Pits within horizontally from the flammable vapor source, shall be
considered a hazardous location under Class |, Division 1 location.
A. 6,000 mm
B. 5,000 mm
C. 7,600 mm
D. 4,600 mm
4. Type TW conductor is a type.

A. moisture and heat resistant
B. moisture and heat resistant thermoplastic
C. moisture resistant and thermoplastic

D. heat resistant and thermoplastic

5. The current in amperes a conductor can carry continuously under the conditions
of use without exceeding its temperature rating.

A. Ampacity
B. Capacitivity
C. Rating

D. Amperage
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RME Board October 1995

6.

10.

1.

Flat conductor cables maybe installed in any of the following location EXCEPT
one. Which one is this?

A. On hard concrete flooring
B. In wet locations

C. For branch circuits

D. In damp locations

Operation of loads and for intervals of time, both of which maybe subject to wide
variations.

A. Periodic duty
B. Intermittent duty
C. Continuous duty

D. Varying duty
For equipment rated 1200 A and over, 1,900 mm wide containing overcurrent
devices and control devices at least one entrance of NOT less than wide

and ___ high shall be provided at each end.

A. 600 mm, 2,000 mm
B. 600 mm, 2,500 mm
C. 800 mm, 2,000 mm
D. 800 mm, 2,500 mm

Batteries and direct current circuits shall be physically separated by a t least a
____gap or other approved means from circuits of a different power source.

A. 12 mm
B. 15mm
C. 20mm
D. 10 mm

Where contactors are used as the disconnecting means for fuses, an
individually externally operable switch, such as tumbler switch for the control of

each contactor shall be located at a distance of not more than ___ from the
contactor.

A. 1,500 mm

B. 1,800 mm

C. 2,000 mm

D. 2,400 mm

No electrical installation, alteration and or addition shall be connected or r-
connected to any power supply or any other sources of electrical energy without

A. an electrical permit
B. an application for inspection
C. certificate of payment
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D. certificate of final inspection

RME Board April 1996

12. Four (4) 3-_phase motor are supplied by one common feeder cable. The fuil load
current ratings of the motors are 10 A, 20 A, 30 A and 40 A. what should be the
minimum ampacity of the feeder cable?

A. 110A
B. 125A
C. 150A
D. 100A

13. Thermal barrier shall be required if the space between the resistors and reactors
and any combustible material is less than ?

A. 600 mm
B. 400 mm
C. 500 mm
D. 300 mm

14. '{he gmpacity of conductors that connect a capacitor to the terminals of a motor
circuit conductors shall not be less than ___ the ampacity of the motor circuit
conductors and in no case less than 135 % of the rated capacitor current.

A. one-third
B. one-fourth
C. one-half
D. one-fifth

15. The load for each ungrounded feeder and service conductor supplying 5 to 8

receptacles that supply shore power for boats shall be calculated as of the
sum of the rating of the receptacles. oL

A. 80%
B. 70%
C. 90%
D. 60%
RME Board October 1994

16. A devjce actuated by the operation of some devices with which it is directly
associated, to govern succeeding operations of some or allied devices.

A. Selsyn

B. Automatic
£~ Interlock

D. Relay

17. The underground service conductors between the street main, including any
risers at pole or other structure or from transformers and the first point of
connection to the service entrance conductors.
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A. Service drop

B. Service cable
C. Service lateral
D. None of these

18. For 101 A to 200 A circuits, the minimum insulation required shall be :

A. 50,000 ohms
B. 100,000 ohms
C. 250,000 ohms

D. 75,000 ohms
19. Which of the following is NOT a standard kVA rating of a single-phase
transformer?
A. 175
B. 150
C. 167
D. 100
RME Board October 1995

20. For voltages above 600 V, the minimum insulation resistance shall be

A. 1,500,000 ohms per kilovolt rating
B. 500,000 ohms per kilovolt rating

C. 1,000,000 ohms per kilovolt rating
D. 2,000,000 ohms per kilovolt rating

21. The rating of any cord and plug connected utilization equipment shall NOT

exceed of the branch circuit rating.
A. 100%

B. 80%

C. 125%

D. 90%

22. If there will six or more 2-wire branch circuits, the service disconnecting means
shall NOT be smaller than ;

A. 100A
B. 90A
C. 60A
D. 30A
23. For direct current motors, the multiplying factor to be used in selecting the size
of overcurrent device using an inverse time CB shall be percent of its full
load current.
A. 125

B. 150
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C. 175
D. 200

24. Specifications written on the plans or submitted on separate standard size
sheets shall show

A. types of wiring, i.e. service entrance, branch circuits, feeders, etc

B. nature of electrical service, i.e. no. of phase, voltage, frequency, etc
C. special equipment to be installed indicating ratings

D. all of these

25. An appliance which is fixed in one place to another in normal use.

A. Fixed appliance

B. Stationary appliance
C. Portable appliance
D. None of these

RME Board April 1996
26. In starting a large DC motor, a starter is primarily used in order to

A. save electrical power
B. limit the starting current
C. add more power

D. reduce the voltage drop

27. Hazardous locations in which easily ignitable fibers are stored and handled.

A. Class lll, Division 2
B. Class lll, Division 1
C. Class ll, Division 2
D. Class Il, Division 1

28. In commercial garages, repair and storage areas, the entire area up to a level of
above the floor shall be considered to be Class |, Division 2 hazardous

location.
A. 400 mm
B. 500 mm
C. 460 mm
D. 450 mm
29. Conductors passing over roof surface, a vertical clearance of shall be
maintained.
A. 2,500 mm
B. 1,500 mm
C. 2,000 mm
D 3.(%8 mm



356 Reviewer for Registered Master Electricians’ Exam by R. Rojas Jr.
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30. In this new Electrical Engineering Law, what is the official designation of “master
electrician?

A. Master Electrician

B. Registered Electrician

C. Licensed Electrician

D. Registered Master Electrician

31. The maximum load consumed or produced by a unit or group of units in a stated
period of time.

A. Peak load

B. Average load

C. Connected load
D. Continuous load

32. A transformer of the multiple winding type with the primary and secondary
winding physically separated which inductively couples its secondary winding to
the grounded feeder system that energize its primary winding.

A. Distribution transformer
B. Grounding transformer

C. Instrument transformer

D. Isolation transformer

RME Board October 1995

33. In judging the suitability of an electrical equipment for proper mounting, the

- following factors should be considered, one of which is the LEAST important.
Which one is this?

A. Type of enclosure
B. Wire bending space
C. Electrical insulation
D. Mechanical strength

34. The branches of the emergency system in a hospital shall be installed and
connected to the alternate power source so that all functions shall automatically
restored to operation within ____ after interruption of the normal source.

A. 5 seconds
B. 3 seconds
C. 10 seconds
D. 8 seconds

35. The minimum distance of open conductors of not over 600 V nominal and above
finished grade, side walks or from any fiatform or projection which they might be
reached where the supply conductors are limited to 150 V to ground and
accessible to pedestrians only.
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A. 3,100 mm
B. 3,700 mm
C. 4,600 mm
D. 5,500 mm
RME Board April 1996

36. Which of the following wiring cables is most suitable for shipboard installations?

A. Flat cable assembly

B. Shielded non-metallic sheathed cable
C. Metal clad cable

D. Armored cable

37. If there will be four or more appliances fastened in place and served by th
same feeder, it shall be permissible to apply a demand factor of to the tot:
nameplate rating s of the loads.

A. 65%
B. 70%
C. 715%
D. 80%
38. All exposed incandescent lamps in dressing rooms, where less than fron

the floor, shall be equipped with open end guards riveted to the outlet o
otherwise locked in place.

A. 2,500 mm
B. 2,400 mm
C. 3,000 mm
D. 2,800 mm
RME Board October 1995

39. What is the maximum allowable voltage drop from the main circuit breaker to the
farthest lamp load?

A. 10 percent
B. 5 percent
C. 2 percent
D. 3 percent

- 40. Where the voltige between conductors does not exceed 300 V and the roof has

a slope of not less than 100 mm in 300 mm, a reduction to
of the service conductors from the roof surface shall be permitted.

of the distance

A. 900 mm
B. 1,000 mm
C. 1,100 mm
D. 800 mm
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41,

42.

43.

45.

If there are no overcurrent protective device rated 30 A or less with neutral
connection, this panelboard is classified as a

A. lighting panelboard
B. appliance panelboard
C. power panelboard

D. all of these

A branch circuit that supplies only one utilization equipment.

A. Individual branch circuit

B. Special purpose branch circuit
C. Appliance branch circuit

D. Single branch circuit

In halls, corridors, closets and stairways of any occupancy EXCEPT one family
dwelling unit, a general lighting load of ___ VA/m? shall be considered.

A 2
B. 3
C. 4
D. 5
. Atleast one receptacle outlet shall be installed directly above a show window for
each ___linear meter length or a major fraction thereof.
A. three
B. one
C. two
D. four

The point of connection between the facilities of the serving utility and the
premises wiring.

A. Load center
B. Service head

C. Junction box
D. Service point
RME Board April 1996

46.

According to the Code the minimum insulation level for neutral conductor of
residential installation which have solidly grounded system shall be

A. 300V
B. 600V
C. 750V
D. 1,000V
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. A demand factor of percent of maximum possible connected load for

television studio sets shall be permitted for all portable feeders.

A 70
B. 40
C. 50
D. 60

A 12
B. 16
C. 24
D. 28

. An insulated conductor intended for use as a grounded conductor where

contained within a flexible cord shall be identified by a white or a outer
finish color.

A. green
B. natural gray
C. yellow

D. green with yellow stripes

. The allowable ampacities of conductors rated from 0 to 2,000 volts, 60 °C to 90

°C and not more than three of them in raceway, cable or earth is based on an
ambient temperature of

A. 35°C
B. 40°C
C. 25°C
D. 30°C

3
@ Master Electricians’ werk tin:

........ Avoid horseplay during any electrical works, to avoid
unpredictable accidents.

Stop! Neither one
of you is correct!

K2
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| TEST 35

1. A synchronous motor is generally used in applications requiring

A. variable speed
B. frequent stopping
L.~ occasional starting
D. heavy loads at starting

RME Board April 1994

2. Ten identical resistors are in parallel. These resistors are connected across a
220-V supply. If the total current drawn is 15 A, calculate the value of each
resistor.

A, 146.67 ohms
B. 156.50 ohms
C. 130.25 ohms
D. None of these

3. Which of the following statements is correct regarding condensers of different
values connected in series?

A. The charges and voltages across each condensers are equal

B. The condenser with the highest capacitance has the biggest share of the
total voltage
C. The condenser with the lowest capacitance has the lowest charge
accumulated
D. The condenser with the lowest capacitance has the biggest share of the
total voltage
RME Board April 1994
4. The approximate power factor of an electric flat iron is approximately equal to
A, unity
~B. 09
C. 08
D. zero

5. Which of the following is a bilateral circuit element?

A. Resistors
B. Inductors
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C. Capacitors
D. All of these .
—"

6. A nameplate data that will tell whether or not the motor is allowed to develop
more than its rated nameplate horsepower without causing deterioration of its
insulation.

Service factor
B. Reactive factor
C. Power factor
D. Use factor

RME Board April 1995
7. Wound rotor motors are usually started by the use of what type of starter?

_A-~—"Secondary resistance starter
B. Primary resistance starter

C. Autotransformer type

D. Wye-delta starter

8. The centrifugal switch of a capacitor start single-phase induction motor is
connected in series :

A. with the main windings
B. with the auxiliary windings
C. with the supply terminals
D. none of these
RME Board October 1995
8. If the commutator is dirty, clean using
A. sandpaper
B. emery
C. cloth
oil

10. Unit of electric charge.

A. Ohm
B. Volt
C.__Coulomb

D. Farad

11. For two alternators operating in parallel, some of the load of the first alternator is
transferred to the second alternator by

__.A;- increasing the power input of the second alternator
B. decreasing the excitation of the second alternator while increasing the
excitation of the first alternator
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C. decreasing the power input of the second alternator while increasing its
excitation
D. none of these

RME Board October 1995
12. Which one is a semi-conductor?

A. Phosphorus

B. Diamond
G- Gallium arsenide
D. Arsenic

13. Cooling methods used by small transformers rated below 5 kVA.

A. Forced air-cooled

B. Forced water-cooled
C. Oil-cooled

D.- Natural air-cooled

14. The torque of an induction motor

A. increases with a decrease in supply voltage
B.-~ increases with an increase in supply voltage
C. eitherAorB

D. is constant

15. A 230-V, 60 Hz electrical appliance (inductive) is connected to a 230-V, 50 Hz
electrical system. What happens?

The appliance draws more current
The appliance will not operate

The appliance draws lesser current
The appliance draws the same current

cowm»

16. A combination of the arc discharge characteristics of a fluorescent lamp and the
compact focusable shape of an incandescent lamp.

A. Sodium lamp

B. Quartz lamp
C.__Mercury lamp

D. Tungsten halogen lamp

17. Two resistors of 4 and 6 ohms respectively are connected in series. If a 12-ohm
resistor is connected across the series combination, what will be the total
resistance of the whole circuit? v . '

A. 2.0 ohms
B. 5.4 ohms
C. 2.4ohms
D. 22ohms
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18. Which of the following is a typical usage of an autotransformer?

A.  Motor control transformer
B. Grounding fransformer
C. Distribution transformer
D._ Multi-voltage transformer

19.. Rate of flow of electricity.

A. Energy
B. Voltage
C. Power

lz./Current

RME Board October 1994

:20. A residential house has a lighting load of 1000 W and a small appliance load of
2000 W.' If they are used at the same time, what will be the monthly bill at an
energy cost of P 0.40 per kilowatt-hour? '

A. P 28.00
B. P0.40
C. P864.00
D. P400.00

21. What is the VA rating for a feeder with a heating load of 20 kW and an air

conditioning load of 8 kW? ¢

A, 20 kW
B. 28kw
C. 224w
D. 35kwW
RME Board October 1994
22. Are devices that serve to open or closed the electric circuits.
A. Plugs
B. Receptacles
C. Outlets
D. Switches

23. If thg series field of a compound motor is connected in series with the supply
terminals, the compound motor is particularly called g

A. long shunt compound motor
B. short shunt compound motor
C." cumulative compound motor
D. differential compound motor

24, If':'he speed of an alternator increases, the frequency of the voltage generated
wi ;
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A. remain unaffected
B. increase also
C. decrease
D. any of these
25. An ideal current source has resistance.
A. negligible
B. infinite
C. definite
D. any of these
RME Board October 1996
26. A single-phase motor is taking 20 A from a 400-V supply at unity pf. What is the

27.

28.

29.

power taken?

A. 6,000W
B. 8,000W
C. 4000W

D. None of these

A 12-V car battery is composed of six cells in series.

A. carbon-zinc
B. nickel-iron
C. zinc-chloride
D. lead-acid

An electrician may use a mutti-tester to

A. measure the amount of voitage and illumination

B. measure the speed of an electric motor

C. measure power, resistance, illumination and current
D. measure resistance, voltage and current -

The following are features of a synchronous motor. Which one is NOT included?

A. A dc supply is required for rotor excitation

B. It cannot be used for variable speed applications

C. The cost per horsepower is higher compared to induction motors
D. None of these

. On alternators, which of the following tests is used to determine the

synchronous impedance of the alternator?

A. No load test

B. Short circuit test
C. BothAandB

D. Neither AorB
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31. The value of the voltage that is indicated on an AC voltmeter is called

A. effective value
B. maximum value
C. average value
D. useful value

32. The internal resistance of a lead-acid cell is due to

g. material used as the positive plate
. material used as the negative plat

C. bothAandB =2 e
D. neither A or B
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33. Breaking capacity of a circuit breaker is expressed in
A. MW
B. Amp
C. Voits
D. MVA

34. Another name for a plugging switch.

A. Centrifugal switch
B. Zero-speed switch
C. Break-make switch
D. Rocker switch

35. If_ the resistance and reactance of a
circuit power factor is

A.  unity
B. 0.866
C. 0707
D. 0.8

36. Which of the following DC motors has the best speed regulation?

A. Series motors
B. Shunt motors
C. Cumulative compound motors
D. Differential compound motors

37. Which of the following NOT one of the
: senses used b i icians i
troubleshooting faulty component in a circuit? y'servics technicigns in

A. Sight
B. Taste
C. Touch

given circuit are equal in magnitude, the
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D. Smell
38. Which of the following causes extreme sparking at the brushes?

A. Wom bearings

B. Loose coupling

C. Dirt on the commutator segments
D. Shaft misalignment

39. Unit of apparent power.

A. Watts

B. Volt-amperes
C. Horsepower
D. Kilowatt-hours

RME Board October 1994
40. A 25-hp engine drives a DC generator, if the generator has an efficiency of 84
%, how much does it deliver?

A. 20hp
B. 24hp
C. 21hp
D. 25hp

41. Capacitors are used in electric circuits to :
A. store energy

B. introduce a voltage drop

C. produce a low opposition path to high frequencies
D. all of these

42. A certain resistor is color-coded red, red, red, gold. If the actual resistance is
2.52 kQ,

A. the resistor is out of tolerance

B. the resistor has no color band symbolizing tolerance
C. the resistor is in tolerance

D. none of these

43. Three resistors of 5, 10, and 15-ohm resistances are connected in series across
a 120 V source. Find the voltage drop across the 5-ohm resistor?

A. 30V
B. 60V
C. 40V
D. 20V

44. Which of the following machines is commonly used in lifting machines?
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Squirrel cage induction motor
DC series motor

Repulsion type induction motor
DC compound motor

oom>

45. A carbon composition resistor has no color band for its tolerance, what is the
expected tolerance of this resistor?

A +£10%
B. 5%
C. +20%
D. +3%
46. The resistance of a human body is value.

A. aconstant
B. not a constant
C. afictitious
D. anegative

RME Board April 1996, RME Board October 1996
47. Induction type single-phase energy meter is

A. an ampere-hour meter
B. a wattmeter

C. atrue watt-hour meter
D. none of these

48. What is the energy stored in a 2-mH inductor carrying a current of 2 A?

A 2J
B. 4J
C. 8J
D. 10J

49. An active element in a circuit is the one which

A. receives the energy

B. delivers the energy

C. stores the energy

D. facilitates the transmission of energy

50. Number of brushes required on DC generators with lap windings.

Equal to the number of poles
Equal to the number of coils used
Always equal to two

Half the number of poles

Tow>
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1.

Busways shall be pemmitted to be installed behind panels if means of access are
provided and if the conditions below are met. One of them is NOT valid. Which
one is this?

A. No overcurrent devices are installed on the busway other than for an
individual fixture

B. The busway is so installed that the joints between sections and fitting are
accessible for maintenance purposes

C. The busway is open and of the ventilator type

D. The space behind the panels is not for air handling purposes

The OCPD for resistance welders shall NOT exceed of the conductor's
ampacity supplying the circuit.

A. 200%

B. 250%

C. 300%

D. 400%

For installations to supply only limited load of a single branch circuit, the service
disconnecting means shall have a rating of NOT less than

A. 20A
B. 30A
C. 40A
D. 15A

Metal clad cable (MC) can be used in systems of 600 V or :

A. less

B. more

C. bothAandB
D. neither AorB

Open conductors passing over residential driveways and those commercial
areas not subject to truck traffic where the voltage exceeds 300 V to ground
shall have a vertical clearance of

A. 3,700 mm
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B. 4,600 mm
C. 3,100 mm
D. 5,500 mm
6. MC cable insulation shall have a maximum operating temperature of not less
than
A. 75°C
B. 80°C
C. 90°C
D. 60°C
7. The ampacity of conductors in non-metallic sheathed cable shall be used at __.
A. 75°C
B. 60°C
C. 90°C
D. 80°C
RME Board October 1996
8. What.is the radius of a solid round conductor, which is the nearest equivalent of
a stranded conductor whose total area is exactly 8.0 mm??
A 1897mm  h - 7S 4 A
B, 1.596 mm ' /TF’
C._ 3191 mm
D. 3.192mm r-<
2
9. For high impedance grounding, the system conductor shall not be
connected to the ground EXCEPT through the grounding impedance.
A. line
B. neutral
C. bothAandB
D. neither AorB
10. Service equipment rated over 600 V located on mezzanine floors shall be
required to be accessible by permanent ______.
A. stairways
B. ladders
C. bothAandB
D. neitherAorB
11. The load for a household electric clothes dryer in a dwelling is the larger of the
nameplate rating or VA.
A. 4,000
B: 5,000
C. 6,000
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D. 8,000 C. 20A
D. 50A
12. Each lighting and appliance branch circuit panelboard shall be protected
individually on the supply side by not more than two main CBs or two sets of 18. The branch circuit load for contin
fuses having a combined rating not ___ than that of the panelboard. —_ VA per receptacle. Uous duty receptacles shall be calculated at
A. less A. 150
B. greater B. 175
C. bothAandB C. 180
D. neitherAorB D. 200
13. The long time rating for x-ray equipment is based on an operating time of 18. Ground rod clamps shall be secured wi
minutes or longer. edwith atleast___ bolt(s) or cap screws,
A. one
A. five : a B. two
B. eight C. three
C. six D. four

D. ten
20. Overcurrent protection devices in em
14. For circuits supplying loads consisting of motor operated utilization equipment e

that is fastened in place and that has a motor larger than 0.125 hp in A. be coordinated
combination with other loads, the total computed load shall be base on A B. clearin steps
percent of the largest motor load plus the sum of the other loads. C. nottrip the main device
D. all of the above
A. 100
B. 125 RME Board October 1994
C. 150 21. The underground service conductors b
A etween the street main, includi
D. 130 risers at the pole or other structure or from transformer and the ﬁr:tdg'oginta ?1"
15. Exposed AC cable shall closely followthe __ of the building. gg:::gtt;gz .ts égﬁsis:g;e tg";;a?,‘,‘: ccc:i?‘ct!l:’?torst I ) (5] bo>§. The point of
into the building, P entrance of the service conductors
A. finish
B. studs A.  Service entry
C. bothAandB B.  Service raceway
D. neither A or B C. Service lateral
D. Service drop
RME Board October 1996
16. A three-phase general purpose squirrel cage motor draws a full load current of 22. Down conductors on a heavy duty smok
40 A. What is the maximum size of time delay fuses that may be used for short physical damage or displac‘:,eymertl)tl for a zics’tra‘;lier!t (s);aﬁlg_rs?all btﬁ e g om
circuit protection? finish grade. ess fhan __ above
A. 120A A. 2,000 mm
B. 80A B. 2,300 mm
C. 40A C. 2,500 mm
D. 100A D. 2,400 mm
17. A5.5 mm?TW copper conductor has a conductor ampacity of . 23. The PEC permits 90° bends in a single conduit run
A. 30A A. one

B. 40A B. two




372 Reviewer for Registered Master Electricians’ Exam by R. Rojas Jr.

C. three
D. four

24. A waming sign shall be posted where __ voltage is available in service
equipment.

A. high

B. flow

C. both A andB
D. neitherAorB

25. Circuits with a nominal voltage of 600 V or less in rigid metal or non-metallic
conduit and placed under a minimum of 100 mm thick concrete exterior slab
with no vehicular traffic shall have a minimum cover distance of 5

A. 200 mm
B. 300 mm
C. 400 mm
D. 100 mm

26. Conductors supplying a group of motor-generator arc welders are sized at ___
of the third largest welder plus the percentage of the other welders.

A. 65%
B. 85%
C. 70%
D. 75%
RME Board October 1996

27. Which of the following statements on wiring in commercial garages and shops is

NOT correct?

A. The ground conductor shall be connected to the ground terminal of the
utilization equipment
Receptacles, attachment plugs and similar devices shall be of the polarized

shall be installed not lower than 2,500 mm
Battery chargers and batteries being charged shall not be located in
location classified as hazardous

B

type » . .
C. Lamps and lamp holders for fixed lighting that are located above vehicles
D

sections of switchboards if

28. Conductors may travel horizontally through
isolated from busbars by a barrier.

A. horizontal

B. vertical

C. bothAandB
D. neitherAorB
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29. There shall be no more than disconnects per service grouped in ar
location.
A. four
B. five
C. six
D. three

30. When a circuit breaker handles are operated vertically rather than horizontalh
the “up” position of the handle shall be the ___position.

A. off
B. on
C. neutral

D. any of these

RME Board October 1996

31. AC equipment on board watercraft shall operate satisfactorily at the followin
voltage limitations. Which one is correct?

<A Minus 5% to plus 10%
‘B. Minus 6% to plus 10%
C. Minus 10% to plus 6%
D. Minus 10% to plus 10%

32. Emergency power panel conductors supplying a building are tapped on :

—A. the line side of the service
B. any subfed panel
C. any circuit breaker main
D. any feeder circuit

33. Where buildings exceed three stories or 15 meters in height, overhead line:
shall be arranged, where practicable, so that a clear space of at least ___ wid:
will be left to facilitate title raising of ladders when necessary for fire fighting.

A. 2,000 mm
B. 1,800 mm
C. 1,900 mm
D. 1,500 mm

34. For the purpose of lightning protection, a smoke or vent stack is classified a:
heavy duty if the cross sectional area of the flue is greater than ___ squar
meter and the height is greater than 23 meters.

A. 050
B. 0.32
C. 042

D. 0.27
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35. Voitage drop shall be considered to service laterals run at distance.
A. short
B. long
C. bothAandB

D. neither AorB

36. Conductors used in lightning protection system shail have no bend forming an
included angle of less than ___.

A. 60°
B. 75°
C. 50°
D. 80°

37. Control conductors used for load management can be routed with the service
entrance conductors in the same

A. raceway

B. cable

C. eitherAorB
D. neither Aor B

RME Board October 1996
38. A lighting fixture shall be wired with a flexible lighting cord with a cross sectional
area of NOT less than a certain minimum area. Which is this?

A. 0.75mm’
B. 2.00 mm?
C. 0.50 mm?
D. 1.25mm?
39. Service conductors shall not be run in such a manner as to block to
buildings.
A. openings

B. driveways
C. bothAandB
D. neither A or B

40. Continuous duty loads shall be figured at percent for branch circuits.

A. 100
B. 115
C. 120
D. 125

41. Enclosures for overcurrent devices in damp or wet locations shall be identified
for use in such locations and shall be mounted so there is at least air
space between the enclosure and the wall.
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A. 10 mm
B. 12mm
C. 15mm
D. 20 mm

42, WEE; type letter for conductors has a trade name “moisture and heat resistant
rubber"?

A. RH

B. RHW
C. XHHW
D. THW

43. Grounding conductor installed over lightning cables for the purpose of

interconnecting the system ground electrodes and providing lightning protection
for the cables.

A. Anchor,

B. Counterpoise
C. Elevation rod
D. Airterminal

RME Board October 1995
44. The surge arrester for services less than 1,000 volts connected by copper

conductor to grounding electrode conductor or the equivalent grounding terminal
shall NOT be smaller than

A. 8.0mm?

B. 5.5mm?

C. 3.5mm’

D. 2.0mm?

45. The OCPD for arc welders with transformers shall NOT exceed __ percent of

the primary full load current.

A. 200

B. 300

C. 250

D. 400

46. On circuits of less than 1000 V, the rating of the surge arrester shall be __ the

maximum continuous phase to ground power frequency vqltage available at the
point of application.

equal to or greater than
not less than

not less than 125 % of
none of these

oow>
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47. The long time rating used to select OCPDs to protect circuits to x-ray equipment
shall be »

A 125%
B. 150%
C. 175%
D. 100 %

48. A 3.5 mm’TW copper conductor has an ampacity equal to 5

A. 20A
B. 15A
C. 30A
D. 12A
RME Board October 1996

49. Which of the following statements on lighting fixtures NOT correct?

Outdoor lighting fixtures and associated equipment shall be permitted to be

supported by trees _ _ L
Metal fixtures and enclosures rated at 250 V and installed up in the ceiling

A
B
shall be grounded |
C. Stranded conductors shall be used in wiring a fixture supporting chain and

other movable flexible parts
D. Fixtures and lighting equipment operating at over 250 V shall be grounded

50. Conductors from the service point to the service disconnecting means are
considered service

A. subpanels

B. conductors
C. bothAandB
D. neither AorB

g
"~ Master Electricians werk tp:

........ If power is applied to a single-phase motor and the motor
just hums, spin the shaft with your hand. If the motor starts
running, the problem is in the starting circuit.

........ However, if the motor start, but runs unevenly, slows
down, then start aqain, the problem is in the running circuit.
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TEST 3
 TECHINGAL SUBJECT
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1. A shunt generator has an armature current of 400 A and a shunt field current of
5 A. What is its output in kW if the terminal voltage is 220 volts?

A. 89.1 kW
B. 80.5kw
C. 86.9kw
D. 846kwW

2. A bipolar alternator is driven at a speed of 3,600 rpm. What will be the frequency
of the voltage generated by this machine?

A. 50Hz
B. 30Hz
C. 40Hz
D. 60 Hz

3. A lead acid battery unlike other batteries should not be short circuited due to

A.. its intemal resistance is very low
B. its electrolyte will evaporate

C. its charges will discharge very fast
D. all of these

RME Board April 1996
4. An applicant for the registered master electricians’ examination must have at
least completed of a five year Bachelor of Science in Electrical

Engineering program and has a specific record of practice in electrical
wiring and installation.

A. 3years, 1year
B. 2years, 2 years
C. 2years, 1year
D. 3years, 2 years

9. When two capacitors are placed in parallel, the breakdown voltage rating of the
combination is equal to :

A. the average of the two breakdown ratings
B. the bigger of the two breakdown voltage ratings
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C. the sum of the two breakdown voltage ratings
D. the smaller of the two breakdown voltage ratings

6. Transformer with only one winding.

A. Single-phase transformer
B. Current transformer

C. Unity transformer

D. Autotransformer

7. A boy leaves an electric heater on for a period of 4 hours. If the heater has a 2
kW element, calculate the energy expended kilojoules?

A. 8,000 kJ
B. 2,880kJ
C. 28,800kJ
D. 10,800 kJ

8. The largest size of a dry cell is

A. size A
B. size AA
C. sizeC
D. sizeD

9. Three resistors are connected in delta. If the ohmic value of each resistance is 3
ohms, what is the ohmic equivalent of each resistance in wye configuration?

A. 9ohms
B. 3ohms
C. 1ohm
D. 12 ohms
RME Board April 1996

10. Electric current in a wire is a flow of

A. atoms

B. valence electrons
C. free electrons

D. bound electrons

11. The temperature coefficient of resistance of a conductor
A. increases when temperature increases
B. increases when temperature decreases
C. is constant
D. 'none of these

12. Unit of magnetomotive force.
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A. Volt

B. Coulomb

C. Newton

D. Ampere-tumn

. 13. The international system of units (Sl) is based on seven base units namely,

A. meter, gram, second, ampere, kelvin, lux and mole
B. meter, kilogram, second, ampere, celcius, meter-candle and mole
C. meter, gram, second, ampere, celcius, lux and mole

D" meter, kilogram, second, ampere, kelvin, candela and mole

| 14: Three squirrel cage induction motors, whose current ratings are 20, 28 and 34 A

respectively, is to be served by a common feeder circuit. What will be the
minimum overcurrent feeder protection using an NTD fuse?

A. 125A
B. 150A
C. 175A

D. None of these

RME Board October 1995
15. A 10-hp, 230-V DC motor of 84 % full load efficiency is located 500 ft. from the
supply mains. What is the motor current?

A 386A
B. 293A
C. 244A
D. 405A

16. An alloy containing 3 to 25 % tin and 75 to 97% copper.

A. Lead
B. Alnico
C. Steel
D. Bronze

17. Instrument used to determine the quantity of electricity flowing through a cell.

A. Ammeter
B. Calorimeter
C. Coulometer
D. Wattmeter

18. Quantity of electricity transported in one second by a current of one ampere.

A. Joule
B. Watt
C. Coulomb

D. Electron-voit
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18.

-20.

21.

22.

If an additional resistance is added to a series RL circuit, the overall power
factor of the circuit will

A. decrease

B. increase

C. remain the same
D. any of these

Which of the following electrical machines has the highest operating efficiency?

A. Motors

B. Generators
C. Transformers
D. Converters

A 120/208 V, 3-phase circuit has a total connected load of 28,800 VA. What is
the ampacity?

A. 65A
B. 80A
C. 135A
D. 100A

The distinguishing characteristic of soft magnetic materials is

A. high permeability
B. low permeability
C. eitherAorB

D. neitherAorB
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23. A resistor of 6 ohms is connected in series with a 5-ohm resistor. What

resistance must be placed across the 6-ohm resistor so that the total resistance
shall be 7 ohms?

A. 3ohms
B. 11ohms
C. 1ohm
D. 4ohms
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24. Which of the following is a primary cell?

A. Nickel-cadmium-alkaline
B. Mercury-oxide

C. Nickel-iron-alkaline

D. Lead-acid

25. In a series circuit with different values of resistances, the current is

26.

27.

28.

29,

31.
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the same in each resistor
different in each resistor

largest in the smallest resistance
largest in the largest resistance

power factor meter will show relationship between

volts and amperes

waltts and volt-amperes

true power and reactive power
none of these

Sow» > Dowp

An inductive circuit has a resistance of 4 ohms and an inductance of 3 mH.
What current will this circuit draw from a 12-V DC source?

A 24A
B. 40A
C.- 3.0A
D. None of these

Two lamps rated 115-V are in series connected across a 230-V source. IF one

lamp is rated 75-W and the other is rated 50-W, which lamp will suffer
overcurrent condition?

A. the 50-W lamp

B. the 75-W lamp

C. bothlamps

D. neither of the two lamps

Type of cell commonly used in hearing aids, electric watches, missiles and
space applications.

A. Mercury cell

B. Alkaline cell

C. Silver-zinc cell
D. Carbon-zinc cell

. A passive element in a circuit is the one that the energy.

A. supplies
B. receives
C. relays

D. transmit

An electric motor takes 14.42 A at 115-v and has an efficiency of 90 %. How
many horsepower does it deliver?

A 2
B. 1
C. 4
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D. 3
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32. Very large 3-phase induction motor are started

A. autotransformer starting
B. direct online

C. star-delta

D. none of these

33. Three resistors with ohmic values of 10 ohms each are connected in delta
across the lines of a balanced 200-V, 3-phase system. What is the line current?

A. 1414 A
.B. 3460A
C. 28.28A
D. 1154A

34. The speed of a synchronous motor

A. is constant

B. decreases with load
C. increases with load
D. any of these

35. An alternating current wave has an equation 10 sin 157t. What is the period of

the wave?

A. 0.03 second
B. 0.05second
C. 0.04 second
D. 0.02 second

36. What is the cost of operating a lamp for eight hours a requiring 1 A on a 100-V
line, if the cost of electric energy is P 4.50 per kW-hr?

A. P360
B. P10.80
C. P4500
D. None of these
RME Board April 1996
37. The members of the Board shall hold office for a term of _____ years from the

date of appointment or until their successors shall have been appointed and
qualified.

oo®>
LALLM

39.

40.

Test 37 (Technical Subject) 383

. The load in an electrical circuit is use to
A. transmit the electrical energy
B. generate the electrical energy
C. cause a voltage drop
D. utilize the electrical energy
A constant current of 2-uA charges a 50-uF capacitor. How much charge is

accumulated after 20 seconds?

A. 10uC
B. 20uC
C. 40uC
D. 80uC
Machine which converts AC to DC or DC to AC.

A. Tube rectifiers

B. Inverters

C. Synchronous converters
D. Turbo alternators

41. Two resistors 8 Q and 12 Q are connected in series across a 100-V source.
What is the power absorbed in the 12 Q resistor?
A. 200W
B. 150W
C. 100W 4
D. 300W
RME Board October 1995
42. If a low resistance is connected in parallel with a higher resistance, the
combined resistance is
A. always more than the high resistance
B. always less than the low resistance
C. higher or lower than the low resistance depending on the value of the
higher resistance
D. always between the values of the high and low resistance
43. A fuse wire should be made from a material with a melting point.
A low
B. high
C. eitherAorB
D. neither AorB
44. If the secondary voltage of the transformer is step-down, the primary will have
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fewer turns as the secondary

more turns as the secondary

as many tumns as the secondary
half as many tums as the secondary

Dow»

45. How many 1.5-V cells are needed to supply a 12-V load if the cells are
connected in series?

A 6
B. 7
C. 8
D. 9

46. The S| unit of specific resistance.

A. Ohm per square meter

B. Ohm-meter

C. Ohm per meter

D. Ohm-circular mils per foot
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47. The rated frequency of the output voltage of an AC generator depends upon

A. power factor

B. excitation current
C. load

D. number of poles

48. At DC steady state, a capacitor acts like :

A. a short circuit
B. an open circuit
C. aninductor

D. aconductor

49. What type of electrolyte solution is used in a lead-acid cell?
A. Hydrochloric acid
B. Sulphuric acid
C. Phosphoric acid
D. None of these

50. How much current is needed by a 24-ohm resistance in order to dissipate 600

watts?
A. 5A
B. 25A
C. 15A
D. 10A
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1. Connection or fittings shall not connect grounding electrode conductors to
equipment by means of :

A.__solder

B. lugs =

C. pressure connectors
D. clamps

2. Each length of non-metallic conduit shall be clearly and durably marked at Ieést
every as required.

A. 3,000 mm
672,000 mm
C. 4,000 mm
D. 5,000 mm
3. Doors leading into a transformer vault shall be kept locked and access allowed
only to-
A. the owner

B. qualified person
. general public
D. any person working in the building

RME Board October 1996

4. Resistors and reactors shall not be installed in close proximity to combustible
matenals such that it constitutes a fire hazard. What minimum clearance is
required by the Code?

A. 250 mm
B~ 300 mm
C. 400 mm
D. 100 mm

5. The grounded conductor shall be equal to the largest conductor.

A. bonding
B. phase

. ungrounded service
D. equipment
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6. Completely enclosed, ventilated transformers equipped with an 80 °C rise
insulation may be installed in a room :

A. with concrete walls
B. designed as a vault
C.  of fire resistant construction
D. built with tile blocks

RME rd April 1996
7. In?sawitchb::rld there shall be an air space of at least between the |
energized metal part and the door of the cabinet.
A. 30 mm
B. 20 mm
C. 15mm
D. 25 mm

8. Electrical metallic tubing shall be sequrely fastened in place within ___ of each
outlet box, junction box, cabinet or fitting.

A. 300 mm
B. 600 mm
C. 900 mm
D. 800 mm

9. Lead-in antenna conductors for television or radio equipment shall be securely
to antennas.

A. attached
B. fastened
C. bothAandB

D. neither A or B

10. Lighting fixtures approved for damp locations shall be instalied only in _

locations.
A. damp
B. wet @
C. flooded
D. ail of these
RME Board October 1996
11. What is the metric size equivalent of 1,000 MCM?
A. 250 mm?
B. 750 mm?
C. 500 mm?
D. 1,000 mm?
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12. Antenna conductors for television equipment shall be installed so they will not
under open electric light or power conductors where possible.

A. parallel
B. cross
C. bothAandB

D. neitherAorB

13. For churches, the general lighting load shall be computed at :

A. 8 VA/m?
B. 12 VA/Im?
C. 16 VA/m?
D. 24 VA/m?

14. Surface metal raceway shall NOT be used where the voltage is ____ Vvolts or
more between conductors unless the metal has a thickness of not less than one

mm.
A. 300 mm
B. 250 mm
C. 150 mm
D. 400 mm

15. Electric discharge lighting shall be connected by flexible cord if the cord is
visible for percent of its entire length.

A. 50
B. 80
C. 90
D. 100
RME Board October 199§
16. What is the latest edition of the Philippine Electrical Code, Part 27
A. 1994
B. 1990
C. 1992
D. 1988

- 17. All circuit conductors between the service equipment or the generator

switchboard of an isolate plant, and the final branch circuit overcurrent device.

Service
Feeder
Branch circuit
All of these

Som>»
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18. A disruptive discharge through insulation.

A. Breakdown

B. Surge
C. Overload
D. Fault
RME Board April 1994
19. Insulators used to support wires under cross arms are
A. pin
B. spool
C. suspension
D. strain

20. A pliable corrugated raceway of circular cross-section with integral or associated
couplings, connectors and fittings for the installation of electric conductors?

A. Electrical metallic tubing

B. Rigid non-metallic conduit
C. Electrical non-metallic tubing
D. Rigid metal conduit

21. The scope of the PEC covers all electrical conductors including optical fiber
cable and equipment installed within or to or from any of the following premises,
which one is NOT included?

A. aircraft

B. motor vehicles

C. railway rolling stocks
D. all of these

RME Board April 1995
22. The maximum size of liquid tight fiexible metal conduit shall be ____ trade size.
A. 50 mm @
B. 125 mm
C. 150 mm
D. 100 mm

23. Transformers that are installed in unsupervised locations and rated over 600 V
are protected by fuses on the primary side and cannot exceed percent of
the primary full load current.

A. 150
B. 300
C. 200
D. 250
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24. Each length of intermediate metal conduit shall be clearly and durably identified

at intervals with the letters “IMC".
A. 760 mm
B. 600 mm
C. 900 mm
D. 1,000 mm
RME Board April 1995

25. What is the maximum rating of a molded case circuit breaker to protect a 10 hp
squirrel cage induction motor rated at 230 volts, 3-phase, 60 Hz with a full load
rating of 28 A?

A. 30A
B. 50A
C. 70A
D. 100A

26. Conductors used only for grounding shall be ;

A. green, green with yellow stripes, or green and yellow
B. green, yellow with green stripes, or yellow

C. green, green with yellow stripes, or bare

D. green, yellow, or bare

27. Screw type lampholders shall have the conductor connected to the screw
shell.

A. hot

B. grounded

C. eitherAorB
D. neitherAorB

28. Ratio of the maximum demand of a system or part of a system to the total
connected load of a system or the part of the system under consideration.

A. Power factor

B. Utilization factor
C. Capacity factor
D. Demand factor

29. Electrical non-metallic tubing smaller than ___ (outside diameter) electrical
trade size shall NOT be used.
A. 15 mm
B. - 12mm
C. 20 mm
D. 10 mm
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30. Fixture studs in octagonal boxes used to mount lighting fixtures are computed

31.

32.

on the conductor entering the box.
A. smallest

B. longest

C. shortest

D. biggest

Type NM (non-metallic sheathed cable) shall be permitted for work in
normally dry locations.

A. exposed
B. concealed
C. bothAandB

D. neither AorB

Transformers rated over 600 V and installed in supervised locations are
protected by circuit breakers on the primary side and cannot exceed of the
primary full load current.

A. 600%
B. 500%
C. 300%
D. 700%

RME Board April 1994, RME Board October 1994

33.

35.

The unit lighting for a dwelling unit expressed in watts per square meter shall be

A. 8 watts

B. 40 watts

C. 24 watts

D. 16 watts

A ____ branch circuit shall be permitted to supply lighting units, other than
utilization equipment or a combination of both. &

A. 15A

B. 20A

C. eitherAorB
D. neither A orB

Type FCC cable shall be clearly and durably marked on both sides at intervals
of not more than

A. 760 mm
B. 1,000 mm
C. 500 mm
D. 600 mm
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36. The starting winding of an induction motor is wound ____ of the main winding.

A. ontop
B. atthe bottom
C. inthe middle

D. none of these

37. Outlet boxes are not required to have blank covers to prevent the escape of ___

A. odor and heat
B. dust and moist
C. arcs and sparks
D. none of these

38. A single or multi-conductor solid dielectric insulated cable rated 2, 001 volts or

higher.

A. type Mi

B. type MV
C. typeTC

D. typelGS

* 39. Intermediate metal conduit shall be permitted to be installed in or under cinder

fill where subject to permanent moisture when protected on all sides by a layer

of non-cinder concrete not less than thick.
A. 50 mm

B. 100 mm

C. 75mm

D. 25mm

40. A factory assembly of one or more conductors, each individually insulated and

enclosed in a metallic sheath of interlocking tape or a smooth or corrugated
tube.

A. type MC cable
B. type AC cable
C. type Ml cable

D. type MV cable

RME Board April 1996
41. Which of the following listed materials is considered among the best insulation

matenial for motor rewinding?

A. Nomex

B. Red fiber
C.” Mytar

D. Fish paper
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42.

43.

Individual open conductors and cables other than service entrance cables shall

NOT be installed within of grade level or where exposed to physical
damage.

A. 3,100 mm

B. 3,700 mm

C. 4,600 mm

D. 5,500 mm

Bonding provides electrical continuity and safely conducts any ;

A. voltage on the system

B. unbalanced current

C. fault current that may occur
D. load of the system

44. A barrier shall separate underground coaxial cable when entering __ .
A. ducts
B. pedestals
C. handholes
D. all of these
45. Heavy duty lighting tracks shall be i‘dentiﬁed to exceed in rating.
A. 15A
B. 20A
C. 30A
D. 40A
RME Board October 1995

46.

47.

Where the conduits enter a switchboard at the bottom, a sufficient space shall
be provided to permit installation of the conductors in the enclosure. The
minimum spacing between the bottom of the enclosure and the non-insulated
bus barshallbe .

A. 155 mm
B. 300 mm
C. 255mm
D. 200 mm

What type of cable consists of three or more flat copper conductors placed edge
to edge, separated and enclosed within an insulating assembly?

A. type AC
B. typeFC
C. typeFCC
D. typeTC
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48. The first choice for the grounding electrode of a separately derived system is a

ground ring
water pipe
building steel
driven rod

49. A fixture frame is considered grounded if connected by ___in a continuous run.

EMT

IMC

either A or B
neither A or B

50. Non-metallic extensions shall NOT be used .

oowm>

from an existing outlet
exposed in dry location
non-metallic surface extension
as an aerial cable

S
Master Eleciricians’ werk tip:

........ To test the capacitor for a ground, a simple test can be
used. Connect one of the leads of the test lamp to one of the
terminals of the capacitor. Connect the other test lamp lead to
the metal case of the capacitor. If the lamp lights, the capacitor is
grounded.

TEST LAMP
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| TEST 39

The efficiency of a cell is that of a DC generator.

A. less than

B. more than

C. almost equal to

D. none of these (cannot be foreseen)

Insulating liquid commonly used for insulating and cooling transformers and for
arc interruption in oil circuit breakers.

A. Mineral oil

B. Askarel

C. EitherAorB

D. NeitherAorB .

RME Board October 1995

3

i j hms through a pair of wires
rator supplies a load of resistance 1.4 o A
:‘aeigggae "::tal resistg?lce of 0.10 ohm. The voltage at the DC generator terminals
is 120 V, what is the voltage across the load?

Y Loarsf
PT. tlof - 1L
e et i

C. 112V
D. 116V

Which of the following is NOT a reduced voltage starting method?

A. Star-deita starting i
B. Primary resistance starting
C. Autotransformer starting
D. Part winding starting

RME Board April 1996 ' ; '
5. A staircase gmp is to be controlled at three different locations. What switches

would an electrician install?

two SPST and one 3-way switches
two 3-way and one 4-way sw!tches
two 3-way and one SPST sw!tches
two 4-way and one SPST switches

oow>
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6. Instrument use to check the motor shatft alignment.

A. Growler

B. Hydrometer
C. Dial indicator
D. Dynamometer

7. Coils placed at the neutral point midway between the main poles of a D(

machine.
A. Interpole windings
B. Compensating windings
C. Equalizer windings
D. Damper windings
RME Board October 1995

8. Which of the following protection features, a motor starter is not readily needed?

A. No-voltage protection

B.  Ground fault protection
C. Single phasing protection
D. Overload protection

RME Board October 1994

9. An electric range takes 8 kW and an air conditioning unit draws 10 A. The
lighting load is 500 W and a water pump draws 8 A. The main supply is 220
volts. Find the total current taken from the supply.

A. 60.12A
B. 56.63A
C. 5421A
D. 58.63A

10. This term means that the motor will stop when there is a supply voltage failure
and the motor will restart automatically when the supply voltage is restored.

A. No voltage release
B. No voltage protection
C. No voltage control

D. None of these

11. An open coil can be detected by reading.

A. high current

B. high resistance

C. high voltage reading
D. all of these

12. Which of the following is NOT a hand tool?
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A. Pipe threader

B. Electrician's knife
C. Electric drill

D. None of these

13. A pipe bending tool.

A. Pipe vise
B. Pipe reamer
C. Hickey

. Gimlet

14. Manually operated three-position three-pole rotaries switch, which carries a hp
rating and is used for manually reversing electric motors.

A. Knife switch

B. Break-make switch
C,.. Drum switch

B, Rocker switch

RME Board October 1996 { .
15. Is any waterborne unit, which is designed and built to have an electric plant.

A. Water vessel
_B._Watercraft

C. Motor vessel

D. None of these

16. Cells are connected in when high voltage, as well as high current is

desired.

A. series

B. parallel

C. series-paralle!

D. none of these
RME Board April 1996

17. This is the greatest effective difference of potential that exists between any two
conductors of a circuit.

A. Current
B. Resistor
C. Power
D. Voltage

18. Most single-phase induction motors has how many poles?

A. 2poles
B. 4 poles
C. 6poles
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D. None of these

19. What is the maximum rating of a fastened in place appliance that can be
connected to a 15-A circuit with two or more outlets? The branch circuit also
supplies lighting outiets.

A 12A
B. 75A
C. 8A

D. 15A

20. Three resistors of 100, 150 and 120-ohm resistance are connected in parallel. If
the current in the 100-ohm resistance is equal to 1 A, how much is the total
current supplied to the parallel circuit.

A 225A
B. 250A
C. 245A
D. 200A

21. A 12-kW, 240-V DC load is supplied from a line that has a resistance of 0.15-
ohm per conductor. Evaluate the total line losses?

A. 750 W
B. 375w
C. 575W
D. 725 W
RME Board October 1994
22. An electric heater works at 220 V and takes a current of 9.1 A, what is its rating?
A. 1,800W
B. 2,500wW
C. 2,000wW
D. 2,002wW

23. The action of the acid in a chemical cell is to

A. removes electrons from both plates

B. removes electrons from one plate and accumulate them on the other plate
C. provide additional free electrons

D. provide insulation between the two plates

24. The terminal voltage of this DC generator varies widely when a change in load
occurs. Which one is this?

A. Series
B. Shunt
C. Long shunt compound
D. Short shunt compound
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RME Board April 1996 -
25. Two incandescent lamps of 100 W, 200 V are connected in paralle! across a
200-V supply. The total resistance will be

A. 800 ohms
B. 200 ohms
C. 400 ohms
D. 600 ohms

26. A tool specifically used to drive hexagonally shaped screws.

A. Allen wrench

B. Box wrench

C. Vise grip

D. Philip’s screw driver

27. The impedance of a series resonant circuit is

A. minimum
B. maximum
C. eitherAorB

D. approximately zero

RME Board April 1996
28. Motor fuses are usually used to

A. provide inexpensive protection

B. protect motors from overcurrent

C. protect the feeder lines from short circuit currents
D. have a safety factor of 10

29. Power measurement is to be done on a balanced delta connected load whose
terminals cannot be simply open-circuited. What is the minimum number of
wattmeter(s) needed?

A. Only one
B. Two
C. Three
D. Four
RME Board April 1995

30. What is the magnitude of the starting current in an induction motor compared to
its full load current?

A. 9to 12 times
B. 4to9times
C. 2to3times
D. 3to4times
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31. Power factor is the ratio of

A. resistance to reactance
B. impedance to reactance
C. reactance to resistance
D. resistance to impedance

32. For maximum power transfer, the internal resistance of the source must be oK
the resistance of the load

A. equalto

B. greater than

C. less than _

D. any of these

i W

33. A 440-V, 3-phase motor draws a current of 8-A from a line at a power factor of
0.8 lagging at rated load. What is the kVA rating of the motor?

A. 3.52kVA .,
B. 10.56 kVA : \i R A e We\L
C. 2.82kVA =
D. 6.09kVA

RME Board April 1996

34. Each member of the Board of Electrical engineering must be at the time of his
appointment

A. must have practice electrical engineering for a period of not less than 5
years

B. must be at least a registered electrical engineer

C. must be at least 40 years of age

D. none of these

35. The three special types of gears used in gearmotors are helical, spur and worm.
Which of the types mentioned above is best in power high power applications?

j,; Spur 5
C. Worm
D. Allof these

36. Typical type of thermostat used in appliances with heating elements.
L

A. Melting alloy
_B,_ Bimetallic

C. Hot-wire

D. All of these
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37. The terminal voltage of a 150-kW shunt generator is 600-V. Calculate the
armature current. Assume the armature resistance and shunt field resistances
are 0.5 and 50 ohms respectively.

A. 262A
B. 250A
C. 258A

D. None of these

RME Board October 1994

38. A resistance of 6 ohms is connected in parallel with a 3-ohm resistance. Both
resistances are then connected in series with a#. 8-ohm resistance. If the supply
is a 220-V source, what is the current through the 6-ohm resistance?

A 712A

B. 75A

C. 742A

D. 7.33A -

39. A 4-pole lap wound armmature has 320 conductors wound on it. The flux
produced per pole is 50 mWhb. If the machine generates 240 V between its
armature terminals, what is the speed of the prime mover driving this machine?

A. 1,000 rpm
B. 900 rpm
C. 800rmpm
D. 700 rpm

40. Any members of the Board shall be at least years of age at the time of his
appointment.

A. 30
B. 40
C. 45
D. 35

41. The power taken by an inductive circuit when connected to a 110-V, 60 Hz
source is 500 watts. If the current drawn is 6 A, how much is the power factor of
the load?

A. 604 %
B. 70.8%
C. 757%
D. 723 %
RME Board April 1996

42. If the current through the operating coil of a moving iron instruments is doubled,
the operating force becomes

A. ftwo times
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B. tree times
C. fourtimes
D. one-half times

43. Unit of elastance.

A. Farad
B. Ohm
C. Siemen
D. Daraf

44. A 200 V series motor takes 8 A and runs at 640 rpm. Its equivalent resistance is
0.6 ohm. Solve for the CEMF of the motor?

A. 2048V
B. 1972V
C. 1803V

D. None of these
45. The operating speed of a DC series motor is basically evaluated by

A. field excitation

B. equivalent motor resistance
C. size of load

D. types of armature winding

RME Board April 1995
46. For efficient operation, induction motors are always designed with a small )

A. airgap
B. voltage drop
C. inductive reactance

D. impedance
47. Batteries used to start the engine of automobiles are examples of what type of
cell?
A.  Zinc-chloride
B. Silver-oxide
C. Manganese-dioxide
D. Lead-acid

48. Which of the following is one the cause of overheating in motors?

dirty lubrication
worn bearings
overloads
loose parts

oow»
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Test 40 (Philippine Electrical Code) 403

RME Board October 1995 .
49. A single-phase motor commonly used for small air compressor.

A. Reluctive motor

B. Universal motor

C. Shaded pole motor

D. Capacitor start, capacitor run

50. A 4-ohm resistor and an unknown resistor are connected in series across a 12-V
source. If the current dawn of the resistors is equal to 2 A, find the value of the

K isaaca? 1. The sum of all contained conductors of an auxiliary gutter at any cross section
unknown re

shall NOT exceed ___ of the interior cross sectional area of the said gutter.
4 ohms

A A 10%
B. 3 ohms B. 15%
C. 5ohms C. 20%
D. 2ohms D. 25%

2. Fluorescent lighting fixtures installed in ceilings shall be attached to the
framing of the ceiling by clips, bolts, screws, or rivets.

\ 1/
)
@/ "m H.ﬂﬂﬂﬂlf '.lt u’: A. rocked
B. suspended
........ One simple method to test the condition of the capacitor C. bothAandB

used in a capacitor type motor is called the spark test. Connect D. neither A or B

the capacitor across the terminals of a 115 V line for just a second
After removing the 115 V line, used a screw driver blade to short

the two terminals of the capacitor. A good capacitor will show 3

spark. In the absence of a spark, the capacitor is defective.

RME Board April 1994
3. In rigid metal wiring conduit, conduits shall be supported at least every

A. 2,000 mm
B. 2,500 mm
C. 3,500 mm
Put me 8
D. 3,000 mm
115V Source

4. Direct burial cables or conductors with a nominal voltage of 600 V or less and
passes under airport runways including adjacent areas where trespassing is
prohibited, shall have a minimum cover distance of ;

A. 460 mm
B. 500 mm
C. 600 mm
D. 300 mm

5. If the voltage level is from 250 to 600 V, the air space between the wall, door or
gutter partition of any cabinet shall be at least 5

A. 24 mm
B. 22 mm
C. 28mm
D. 26 mm
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6. For motors with a marked service factor not less than 1.15, the multiplying factor
to be used in determining for size of overioad protection shall be :

A. 110%
B. 115%
C. 120%
D. 125%
RME Board October 199§
7. For a motor starter to be in sight of the controlled motor, it must NOT be more
than meters away.
A. 20
B. 10
C. 25
D. 15

8. Pipelines with impedance heating shall NOT operate at greater than AC.

A. 30V
B. 24V
C. 50V
D. 100V

9. The area within horizontally from an aircraft power plant shall be classified
hazardous under Class I, Division 2 location.

A. 1,200 mm
B. 1,500 mm
C. 1,800 mm
D. 2,000 mm

10. Fixture chains shall be wired with wire from the outiet box connections to
the sockets of the fixture.

A. solid

B. stranded

C. eitherAorB
D. neitherAorB

11. Metal faceplates for flush mounted snap switches shall be of ferrous metal NOT
less than ___in thickness.

A. 0.6 mm
B. 0.7mm
C. 0.8mm
D. 0.9 mm

12. Flexible metallic tubing smaller than ___ electrical trade size shall NOT be used.

13.

14.

15.

16.

17.

18.

3
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A, 20 mm
B. 15mm
C. 12mm
D. 32 mm

The sum of the cross sectional areas of all contained conductors at any cross
section of the wireway shall NOT exceed ___ percent of the interior cross
sectional area of the wireway.

A. 30
B. 40
C. 50
D. 20

Where nails or screws are likely to penetrate non-metallic sheathed cable or
electrical non-metal tubing, a steel sleeve or steel clip NOT less than in
thickness shall be used to protect the cable or tubing.

A. 1.6 mm

1.5 mm
C. 20mm
D. 1.8mm

An auxiliary gutter shall NOT extend a greater distance than beyond the
equipment, which it supplements.

A. 8,500 mm
B. 8,900 mm
C. 9,100 mm

D. none of these

A clearance of NOT less than ___ shall be provided from recessed fixtures and
their trims, ventilating openings and other such openings in room surfaces.

A. 100 mm|
B. 70 mm
C. 50mm
D. 30 mm

Storage batteries in solar photovoltaic systems for dwellings shall have celis
operating at less than i

A 50V
B. 30V
C. 24V
D. 12v

The minimum spacing between the bottom of enclosure and the insulated
busbars, their supports and other obstructions shall be ;
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A. 200 mm
B. 210 mm
C. 215mm
D. 205 mm
RME Board October 1994
19. Consist of a group of wire twisted to form a metallic string.

20.

21.

23.

A. Duplex wire
B. Loomex wire
C. Solid wire

D. Stranded wire

Service drop conductors passing through sidewalk accessible only to
pedestrians where the voltage is limited to 300 V to ground shall maintain a
vertical clearance of NOT less than at the electric service entrance to
buildings.

A. 3,700 mm
B. 3,100 mm
C. 4,600 mm
D. 5,500 mm

Secondaries of transformers supplying voltage for impedance heating of vessels
are computed at NOT less than ___ percent of the heating load.

A. 150
B. 100
C. 125
D. 130
. The ampacity of supply branch circuit conductors supplying diagnostic

equipment and the current rating of the overcurrent protective devices shall NOT
be less than ___ percent of the momentary rating or percent of the long
time rating whichever is larger.

A. 50,100
B. 60.125
C. 60,100
D. 50,125

In dwelling units and guestrooms of hotels, motels and similar occupancies, the
voltage shall NOT exceed ___ volts nominal between conductors that supply the
terminals of medium base screw shell lampholders.

250
230
300
150

oow>
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RME Board October 1996
24. The grounding electrode for grounding communications systems may be

25,

26.

27.

28.

29.

connected to the nearest accessible location on any of the following EXCEPT
one. Which one is this?

A. Buried interior PVC water piping system

B. Grounding electrode conductor

C. Building structure of a concrete building

D. Grounding terminal of service equipment if provided by the utility company

Transformers used to step down voltage for general use are classified as ___
systems.

A. separately derived

B. classified
C. direct
D. emergency

For a portable motor rated at horsepower or less, the controller shall be
permitted to be an attachment plug and receptacle.

A. 025
B. 033
C. 0.125

D. none of these

Hazardous locations in which combustible dust is in the air under normal
operating conditions in quantities sufficient to produce explosive or ignitable
mixtures.

A. Class ll, Division 1
B. Class ll, Division 2
C. Class ll|, Division 1
D. Class lli, Division 2

A fixture requiring supply wire rated higher than 90 °C shall be so marked in
letters ___ high prominently displayed on the fixture.

A. 6.0mm
B. 10 mm
C. 6.4mm
D. 84 mm

Rosettes for exposed wiring shall be provided with bases that shall be high
enough to keep the wires and terminals at least ___from the surface wired over.

A. 10mm
B. 12 mm
C. 13mm ?
D. 15mm
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RME Board October 1995
30. Branch lighting circuits shall be protected by overcurrent devices not rated more
than

A. 40A

B. 20A

C. 30A

D. 50A

31. Solar photovoltaic systems in a one-family dwelling units with circuits rated over
to ground while energized shall NOT be accessible to other than qualified

persons.
A. 50V

B. 150V
C. 100V

D. none of these

32. Where liquidtight flexible metal conduit is installed as a fixed raceway, it shall be
secured at intervals NOT exceeding :

A. 1,500 mm
B. 1,250 mm
C. 1,400 mm
D. 1,300 mm

33. An approved assembly of insulated conductors with fittings and conductor
terminations in a completely enclosed ventilated protective metal housing.

A. Cable tray
B. Cablebus
C. Gutter
D. Busway
RME Board April 1994
34. The inner strand of ACSR is made of
A. brass
B. steel
C. copper
D. lead

35. If two or more buildings are supplied by a grounded system fiom one main
service, each building shall have separate 5

A. phases

B. neutrals

C. grounding electrode systems
D. service drops

Test 40 (Philippine Electrical Code) 409
36. The continuous load supplied by a branch circuit shall NOT exceed the branch

circuit rating by more than percent.
A. 80
B. 60
C. 80
D. 80

37. A cable provided with a wrapping or metal usually steel wires or tapes, primarily
for the purpose of mechanical protection.

A. Metal clad cable

B. Metallic sheathed cable
C. Armmored cable

D. Flat conductor cable

RME Board April 1995

38. In all cases where there are energized parts on the front of the switchboards or
motor control centers, the working space in front of such equipment shall NOT
be less than a minimum distance. What is this distance?

A. 2,000 mm
B. 500 mm
C. 1,500 mm
D. 1,000 mm
39. Border lights shall be installed around stages in theaters on circuits rated at 1
or less.
A. 20A
B. 15A
C. 30A
D. 10A
RME Board April 1995

40. Wirings allowed to be installed outside buildings are enumerated below
EXCEPT one. Which one is this?

A. Type MC cable

B. Flat conductor cable

C. Rigid metal conduit

D. Open wires on insulators

41. Conductors supplying a heating unit shall be caiculated at percent times
the heating load plus the blower motor.

A. 110
B. 100
C. 130

D. 125



410 Reviewer for Registered Master Electricians’ Exam by R. Rojas Jr.

42. Masts separate from the structure to be protected shall be a minimum of ___
from the protected structure.

A. 1,800 mm
B. 2,000 mm
C. 1,900 mm
D. 1,500 mm
43. Lighting track conductors shall be a minimum of or equal and shall be
copper.
A. 20mm?
B. 1.25mm’
C. 55mm?
D. 3.5mm?

44. The walls and roofs of transformer vaults shall be constructed of materials that
have adequate structural strength for the condition with a minimum fire
resistance of ___ hours.

A 15
B. 20
C. 25
D. 30
RME Board April 1995

45. In order to protect a personnel and prevent shock, the equipment should be
connected good earth ground through the

conduit pipe

hot water pipe
cold water pipe
rigid conduit pipe

oom»

46. When computing the service load with the standard method, more than three
fixed appliances are computed with a demand factor of of the nameplate

rating.

A. 80%
B. 65%
C. 70%
D. 75%

47. When computing the service load with the standard method, a 20 kW electric
space heating unit is computed at percent.

A. 80
B. 100
C. 80

D. 125

Test 40 (Philippine Electrical Code) 411

48. Where knobs are used, conductors shall be securely tied thereto by wires
having insulation equivalent to that of the conductor.
A. tie
B. bonding
C. guy
D. splicing

49. A photovoltaic power source having one conductor of a 2-wire system over ___
volts shall be solidly grounded.

A. 100
B. 150
C. 50
D. 200
-RME Board April 1996

50. The Code requires that all energized part of electrical equipment operating at
or more shall be guarded against accidental contacts by approved
enclosures. What is this voltage?

A. 24 volts
B. 110 voits
C. 230 volts
D. 50 volts

N7

4
—

Master Electriclans’ work tin:

........ Be alert! If there are some suspicious conditions that you
think might be in failure later and can cause accidents or any
darmages to electrical equipment, report them immediately to
proper authority before any further work is done. Remember,
do NOT try restoring any, without proper order from supetiors.

Sir, please
pick up the
phone!
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14. B. drooping voltage characteristics

15. A. voltmeter, current meter and ohmmeter

16. D. resistance

17. D. farright

18. C. Hydrometer

19. C. 2
20. C. 3
21. B. Low side
22. B. 0.49kwW
1kW - !
P =1?R = (3.5)2(40) = 490 W = 0.49kW
(3.5)°(40) X 1000 W
23. B. Storage cell
24. A. 5A
R _ (9)10)
E__6 . By CDT: |, = —t = =5A
== =2~ 600A y '""R,+R, 8+10
2. A. 0.6leading 25. D. 60Hz
R 6
Z=JR% + (X, - Xc)? Pi=2 =10 Xfﬁ'"“‘“:zm: c
7= ’62 +(10-18)2 pf = 0.6 leading, since X¢ > X, : c
f= =60Hz
Z=10Q : 27(53.05)(50 x 10°8)
3. B. Brass 26. C. 12 ohms
4. A. increases
5. C. Galvanometer thosst <A, *
6. A. relay R—‘ = -F:+E,smce inparallel
7. B. silver
8. A 160W il i)
| 3 4VR; . :
2 2 .- =
27. C. have no effect on the relay
9. C. heating ’ \ 28. A. 2.73yF
10. D. volt
11. C. Wiring diagram 1 1 1 e T, /
12. B. counter emfis zero —— =——+——+——,sincein series
13/ C. 125 watts Ct C1 Cz 03
= g tin U el
o Ev 1800 o0 C, 5 10 15
'"R, 5+7 Cy =2.73uF
2
s l;zgv-v(S) ©) 29.. B. Connect in shunt across the load
P =

30. C. Neutron
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31.
32.
33.
34.
35.
36.
37

42
43.

00>

POPODDOO®

increasing the capacity of the cell

a battery

zero

Resistance of winding

Resonance

Micrometer

armature

0°C

Gin s
EE0 =\ Gt o 006 Y

= (O
~3Fomtss b (4

Rz = R1j1+GAt)
880 =1000(1+0.006 A;)
At =—20.|°C

Ay =t; -ty
—20=t,-20
t, =0°C \*
—\eo+efo=C 4t
~lz0o 'GAr
—20 = At
[N
=—ZO

watts to volt-amps
valence electrons
104

Solving for the area (circular mils of each strand):

CM= 40‘;'300 — 10810.81circular mils

CM=d?

d = +/CM = 10810.81 = 104 mils

It will run in the reversed direction

103.66 °C
Loln
R_z_Tttz T"' 7.- 1 C‘F‘*"D
R1 T+t1 v oo}
90 _2345+t, %»’lﬁ (23§ 1“‘)
68 234.5+21
= s v
t, = 103.66°C " ‘5}(2 )
open - l
360,000 coulombs o3 L
= It = (10) (10 hours) (M — 360,000 coulombs
1hour
Only one
03A
E 145
l=—=—"2-03A
Rt 4+1 0
Direct on line

49.

©COENONHWN =

DOEWOUEW>OOWOODIOO

DPOPPWOOPOOBPOOD

Answers and Solutions to Tests 415
0A
Since the three line currents are equal, the neutral current is zero.

26A

100 mm
Electrical permit
mandatory
3
30A
type USE
250 mm
26 mm
12 mm
2.0 mm?
Pendant
Motor’'s.manufacturer
45 A
None of these (Derating is applicable only if there are 3 or more wires)
Expansion boit
7.28 KW
Neutral load = 70-% df-demangd load
=0.7(104)= 7%?-W
5
890 Newtons i3
Class |l
30A
1,800 mm
Continuous duty
300 mm
6.4 mm
All of these
600 V
Single solid conductor
should
Air terminal
copper
wires do not support the fixture
Fixed appliance
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34. C. 50mm B 2
35. D. None of these P = (200) -100W
36. B. 750V R 400
37. D. 660W
38. C. 3,000 mm 18. C. 2,000 ohms
39. C. 2,000 mm
:(1). é :230 mm Lo X, _ 10,00 Xy = 2nfL
42 A 25,000 ohms 3 2nf  27(10,000) = 27(2,000)(0.1592)
43. D. intentionally grounded L =0.1592H XL =2000Q
44. A. 30kVA
45. A. 23m ) 19. B. 18 pesos
46. D. setting of the overcurrent device
:;. 2 _I'\_c\;zlstways W =Pt = Vit Cost = W x cost per kW - hr
49, C. Reactor I = (120)(15)(10) =18 x 1peso
50. D. Local Building Office =18,000 W -hr Cost = 18 pesos
W =18kW -hr
TEST 3 20. D. 5mA
E 60
|I=—=———=0.005A =5mA
1. A. 16 mm R = 12,000 m
d = VCM = v3969 = 63 mils 21. C. Both frequency and voltage
& : 1inch _25.4cm _ 22. B. Interrupting rating
d-63mltsx1ooom“x Tnch =1.6mm 23 B. 2 ohms
Z g ’ R 36
2 D. Allofthese For identical resistances, Ry = =g = 2Q
3. D. Weber 24. D. 8
4, C. Long shunt compound generator
g' g 5"?;‘_":;2? Size of branch circuit 15
. . 0 = = =
7 C. talc loadcurrentx125%  (15)(1.25)
8. C. centrifugal switch
9. A. Brass 25. C. Wattmeter
10. B. 0.12A 26. B. r/16
Since there are four parts, then each part has a resistance of r/ 4.
I—E—ig—o——012A R r/4
"R 1000 . For identical resistances, Ry =F=T=r/169
TINC R vervihiah 27. C. cross-sectional area
Lot L 28. B. in series with the load
13' B' Pull box 29. B. a semi-conductor
s U X 30. C. interrupting current
14. D. chemical
31. D. Allof these
15. D. All of these 32 D Volt
16. A. two, two e
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33. D. Kilowatt-hour
34. B. 0.25 ohm

39.

S&R
cow

47.
48.

owmoo

ooow

AL 47, e
+——, since in parallel
1 R

Both A and B

lower than

capacitor start and run type
92 ohms

E
Rotal =—=2—22°=18.339

lhew 1
Riotat =Riamp +R, sincein series
R =Riotal —Riamp =18.33-14.67 =3.66Q

3,600
Conductance
all of these
50V

R2,R

R{ =R 273 g i ies-

t 1+R2+R3 ,since in series-parallel
120)(120)

R =120+£—_=

! 120+120 ~ 0%

Continuing Professional Education
Only one diode

49. B.

©ONODO A WD =

OPPUPORPIIOPWVOOPIIOO0P>D

Answers and Solutions to Tests 419
100 watts, 240 volits ~J
Since the replacement lamp is to be connected across the same

supply, its resistance must be the same as that of the busted lamp, in
order to draw the same amount of power.

E2 (120)%
R =—=-—"T"—-=576Q
busted lamp P 25
> . (110)? g
Usingchoicea: R = 605 Q (not possible)

2
Usingchoiceb: R-= %.og_ =576 Q (answer)

5.2 ohms

Ry =R, + R2R3  since in series-parallel
R2 ar R3

(3)(2)
R, =4+83 _550
L=t 52

1,500 VA

1,200

all of these

all of these

one-half

One

1.35 mm

48

Armored cable

Heath care facilities

1,800 mm

Board of Electrical Engineering
600 mm

50V

Raintight

600 mm

be

Wires of the same size should be spliced together in line
Maritime Industry Authority
one year

600V

7,600 mm

300 mm
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dwN =

PN O

PEONO PEOPO0OIEPIFPO0I>PO> PO

owo»

woo»

8.0 mm?

Class lll, Division 1
125 %

40 or 50 A
receives its supply
300 mm

1,800 mm

Outlet

shall not be

bare conductor
600 mm

Class |l, Division 2
1,000 mm

3.5 mm®

900 mm

76 mm

four

40 %

Overload

50 A

80 %

Extended use of temporary installation shall not require a new
approved electrical permit
100 %

under RA 7920

70 °C

600 mm

100 mm

3 years
Monitoring relay
Element

4381 A

P = = 867442 W
in 86

Pj = Elpf

|=PA=M=43,81A

Epf 220(0.9)

Iron losses

reciprocal of impedance

¢, b ead

Discharged the filter capacitor

-
-
OP>WPO0

@mmm-‘—‘
W00
OWWWo O

24. A
25. C.
26. A

Answers and Solutions to Tests

The supply battery is weak
8 ohms

Ri =Ry + RaRs ,sincein series - parallel
R2 + R3

_a.(8)8) _
R‘ =4+ 8+8 =8Q

Emery

alternators

8 cycles

746

direction of the end connection
None of these *

L = % since in parallel - series'
R =3+ _,0 1244 b
4+3+1 =
60 mQ

Refer to the Th?ory section of this Reviewer for the diagram and
formulas of an ammeter.

leh ==l

=5-0.001
g = 4.999 A 2\
R, < mRm _ 01001(300)

006 0-60mQ
I %999 i

Infinite resistance

all of these

open the disconnect switches
Qil

airgap

83.33%

Pin ~Puosses _ Vsls ~Piosses _ (250)(30)- 1250
Pln Vsls (250)(3)
n=83.33% E

n= =0.8333

Anion
Three
voltage across Rz is 100 V

421
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27. A 6uF
A = —1—+-—1— sincein series
Ct Ci Cp
i | el
24 4 C,
Cz = 6p.F
28. A. 50A
LN}
I, Ny
LN,  (2)(2500)
|, =222 _ AN _50A
TN, 100
29. C. Compensating windings
30. C. 2,250 VA

Load = number of outlets x 180 VA/outlet x 125%
=10(180)(1.25) = 2,250 VA

31. B. 50 ohms
For identical resistances, R; = % SN000KS 50Q

low

voltage

force

maximum voltage
Power

AC as well DC power
81.50 A

W>O0000>

Feeder load = Sum of motors’ FLA + 25 % of largest motor FLA
=34 + 27 + 12 + (0.25)(34)
Feeder load =81.5 A

39. D. None of these

U UM
— = —+—,sincein parallel

Gallium Arsenide
Separate the victim immediately from the circuit

00

Answers and Solutions to Tests 423

42. D. Electrolytic capacitor
43. D. Thermocouple
44. C. 50hp
HP = 2nNT _ 2n(480)(742) _ 50 hp

44760 44760
45. D. None of these

R, = Rq(1+a Ay) = 30[1 + (0.00385)(60 — 30)]= 33.46 Q

46. D. All of these
47. D. All of these
48. A. 10 ohms

in order for the load to operate successfully, the voitage across it must
be 50 V and the current flowing in the series circuit must be 6 A also.
Thus, the voltage drop across the additional resistance in series is 60 V
(subtracting 50 V from 110V). And the resistance R in series is:

49. B. Series motor
50. B. 3A

Ry 10+5+7+3

1. D. 64 mm

2. A 1900mm

3. C. Electrical Inspector

4 D. 15A

5 D. Guy

6. A. Insulation resistance

7. D. 12

8. C. Itcan be located inside clothes closets
9. D. Raceway shall be used as a means of support for other raceways
10. B. 180VA

11. C. 300 mm

12. A. 360 degrees

13. D. 1.6 mm

14. D. Pull box

15. C. fully insulated
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WN=

OWPrITOOP>000>>000>00T0>PFOROPP0P0E>D

®@DO

20

30A

40 A

0.75 mm’

5.5 mm?

Where exposed to corrosive atmosphere
300 mm

24 watts

all of these

shall not be

all of these
250,000 ohms
75°C
Counterpoise

be permitted to be installed in a separate raceway
80 %

Type UF

Guy insulator

30A

all of these

Class |, Division 1
switch-on position
Dry locations

100 %

30A

25,000 volts

1500 mm

3,680 volt-amperes
600

1,200 A

Busway

Damp locations
1,800 mm
grounding electrode and system neutral
50V

It has a better speed control
emitter, base and collector
1200 W

P = El = (120)(10)= 1200 W

repulsion
200 A

13.

14.

16.

17.

19.
20.
21.

o>

>>0000

w>ro00>®

Answers and Solutions to Tests 425

Size of none time delay fuse (NTDF) = 300 % of FLA
=3(68) =204 A

The closest lower standard rating to 204 A is a 200 A fuse.

None of these

approximately zero
oil and soap

trap

All of these
additive

600 W

P = Elpf = (400)(20)(0.75) = 6,000 W ;

0.833 A

voltmeter
25A

Tl b b b =k =W

= /(68)2 + (88)? + (96)? — (68)(88) — (88)(96) - (68)(96)
Iy = 24.98 A

28 A

Note: 5 hp is the mechanical output of the motor at rated load, since
efficiency is not given, then the electrical power input of the said motor
cannot easily be solved. ~

From PEC table in motor currents, a 5 hp single-phase motor has an
FLA (full load amperes) of 28 A.

Core or iron losses

incandescent lamps

left with its cover closed and padlocked
AC generator

a negligible effect on the circuit current
reamer



426 Reviewer for Registered Master Electricians’ Exam by R. Rojas Jr.

27.

28.

39.
41.

>>00

FPIOD®O

>o0m>

000

start measuring at the highest range
Tachometer

the temperature should remain constant
480 A

Amperage of neutral = first 200 A at 100% + 70 % of the remainder

First 200 A at 100% = 200 A
Next 400 A at 70 % = 280 A
Total amperage = 200 + 280 = 480 A

125V
By VDT: Ejpaq = EtRad  _ (1.5)0.1)

= =125V
Rload + Rmtema, 0.1+0.02

24,000 ohms, 1/4 W

P =1?R = (0.001)2(24,000) = 0.024 W

Capacitor run motor

aluminum

heating, magnetic and electric shock
rubber footings

0.2

200 joules/second = 200 W
200 W x 1 kW/1000 W = 0.2 kW

None of these
VA rating = VI = (230)(20) = 4,600 VA

watts to volt-amperes
an inductor

All of these

30 ohms

IRGEALA)
REGHEAT
_Ril2A; _ (5)BL1)(A4)

RIS =30Q
27 TLA;  Ly(05A,)

increase in resistance per ohm per degree absolute
Gimlet
megohmmeter

Answers and Solutions to Tests 427

42. C. Riserdown
43. C. AC voltage to DC voltage and vice-versa
44. B. two 3-way and three 4-way switches
45. D. 6 ohms
# i = A + Bl since in parafiel
Rt Ry Ry’
il
2 3 R,
R, =6Q

46. A. 3.5watts

e E __ 1A
Rintemai +Rioag  0.02+0.6

Pioad =1?Rigaq = (2.419)2(0.6)=3.5W

=2419A

switching any two of the three leads
, incandescent
49. C. 18V

By VDT : Ejppq =

I
~N
o>

E{Rcad
Riced + Rintema

ENS Eicad (Rioad + Rintemal) _ 12(10 + 5) .

Rioad 10
50. A. 121 ohms

r-EZ_(110?

B oon 1210

!

200 mm

4

Switchgear

600 mm

30m

all of these

Earth

Service entrance cable
0.75 mm?

bushings

PNOORWN

= W
- 0

hazardous location
5.5 mm?

O UWUOPOU>UODW

-t
N

Y

There shall be a robust door between the vault and any non-
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NO oA WN

OOOWOTOWOOEWPOP00>0W0WOP>OWDP>»WOP>0>WO> >

O>P000mO0

Jumper

In dry locations

19 mm

Sulfur hexafluoride
Hazardous locations
all of these

18 m

24

Type AC

taps

1.5 hours

Portable appliance
90 %

1,500 watts
2,000V

600 mm

feeder

800 mm

15 mm

Locknuts

900 mm

97 %

75°C

3,100 mm

white or natural gray
industrial

water from entering the box or fitting
300V

1,300 mm

Split knobs

125 mm?

1,000 mm

6,000 mm

Copper

6.4 mm

100 %
thermoplastic

600 V

higher fault current, shorter time needed to cut-off

alternating current
PEE

compound generators
two, two

normally open

1.0

2goo®

12.

20.

21.

22.

PR>w

>O00O

>> >

Answers and Solutions to Tests 429

Shunt generators

Thermal relay
Fish tape
2 ohms
e Bl
E 220
Riptal =——=""2=220
el 1 O

5 ohms

Riotal = Rintemal + Rioad, Sincein series
Rintemat =7.26-2.25=5Q

The zero point is corrected with the help of this control
Commutator

Self inductance
16 ohms

For identical resistances in series, R, = nR = 44)=16Q
spark of spark plug

The smaller the diameter of a conductor, the higher the resistance
16 A

IR, _ 24(10)
By CDT:I, - —tR2_ _ 24(10) _,
A = Ty ok

4
a=2m =2 (2) =4 parallel paths (m = 2, since winding is duplex)
15V

E=IR =(0.5)(5+ 10 + 15) Z15v

600.6 V

la =l +lgn =400+6 =406 A
WL =E-I;R, =625 - (406)(0.06) = 600.64 V
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13. C. Ventilation
23. A. amperes 14. A. 300V
24. B. impedance 16. A. 15V
25. A. infinite 16. B. 90°C
26. B. 220V ‘ 17. D. 200%
18. B. 10mm
Esuppyy = VL + Reeder 19. C. 20 mn‘f
Esuppy =200 + (250)(0.08) = 220 V - 20 C A
supply 21. B. approved
22. D. all of these
27. B. lowers the voltage and increases the current 23. A. one
28. B. hard drawn copper 24. D. 50 mm?
29. A. Inductance 25. D. 50 mm
30. D. moving iron meter 26. D. 100%
31. C. Puller 27. B. 300 volts
32. B. zero : k2 28. A. 50 mm
33. C. Itis easy to detect open, close or trip positions 29. C. 600V
34. B. lags 30. D. Traveling cable
35. A. 10" of aunit 31. C. 23kg
36. C. effective value 32. B. One, in the ungrounded conductor
37. B. self excited 33. C. 500,000 ohms
38. C. Admittance 34. A. 4
39. D. Permanent magnet type 35. A. 50 mm
40. C. cross-sectional area 36. C. 138 kPa
41. A. 18 37. B. 15mm
42. D. Residual 38. B. dry locations only
43. C. back emf 39. C. Directburial in the earth
44. C. yoke 40. A. one
45. A. the square of the current 41. C. Rigid non-metallic conduit
46. B. linear 42. A. 150 mm
47. C. water 43. A. 80%
48. A. full scale deflection » 44. D. 80
49. A. DC supply has no frequency 45. B. watertight
5§0. C. Transistor 46. D. Intermediate metal conduit
47. D. 150 mm
48. B. 875%
m 49. B. 2,450 mm
50. D. Raceway
1. A. 20A
2. A. shallbe
3. C. Rigid non-metallic conduit m
4. D. One or more sides
5. C. 125 1. D. black
6. C. 100A 2. B. substitution
7. C. 125 3. B. 225V
8. C. Classlli
9. C. one-halfd y E=V, +I;R,
10. D. Carbon dioxide gas
11. B. 1800 mm E=224+5(0.2)=225V
12. A. 60°C
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10.

1.

12.

18.
19.

C.
D.

OwWoOOo

Conduit
None of these

It =|1 +|2
I, =2-0.8=12A

increase
32 uF

Qt =Q1+Q2 = 3,000 + 5,000 = 8,000 |J.C

reversing the field current
1,840 W

P = Elpf = (230)(10)(0.8) = 1,846 W

discharge and the electrolyte is drained
440 W

E{Rq _ (110)(50)
R,+R, 50+30

By VDT :E, = =68.75V

Field changing contactor
good insulator

Element

Ground protective relay

R, =5.4545Q

Toggle switch
external magnetic fields

33.
35.

37.
38.
39.
40.

WoOODm>Ow

POOPO>O0P>PO0RO0 P

POOWOWIOD P>

Answers and Solutions to Tests

Continuity

0.50 Vv

Induction

filter

to invert the armature current
voltage

Electrician's knife
ampere-hours
Internal resistance
align pulleys correctly
Both Aand B

leading

100 W

Series generator

self-starter

connecting alternators in parallel
10.76

siemen

reddish

Flat

6 inches

By ratio & proportion : 1000 1,500

1sq.inch A
A =1.5sq.inch

A =length x width

area of its plate
Manganese-dioxide
Cast steel

Prime mover

Mho

all of these

eddy current loss
Inductors

constant

wye

1.

A

8.0 mm?

433
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12.

18.
18.

0O

OWOOO

Conduit
None of these

I, =2-0.8=12A

increase
32 uF
Q, =Q;+Q; = 3,000+5,000 = 8000 uC
Q, 8000
C I RO I
U E I 50 -~

reversing the field current
1,840 W

P = Elpf = (230)(10)(0.8) = 1840 W

discharge and the electrolyte is drained
440 W

ERy _ (110)(50)

By VDT :E4 =
YVDT €1 = o iR,  50+30

=68.75V

Field changing contactor
good insulator

Element

Ground protective relay
660 W

sl e, _E?_ (60 _
Rt Ry Rz R "R, 54545
T R 1

—_——t ——t—

R, 10 20 30

Ry =5.4545Q

Toggle switch
external magnetic fields

PIOPWPOPFODO0>

WOCEHP>D®

>00POWEOOP

Answers and Solutions to Tests

Continuity

0.50V

Induction

filter

to invert the armature current
voltage

Electrician’s knife
ampere-hours
Internal resistance
align pulleys correctly
Both A and B

leading

100 W

Series generator
self-starter
connecting alternators in parallel
10.76
siemen
reddish
Flat
6 inches
- 1,000 1,500
By ratio & tion: —=——
z proporon - T q.inch A
A =1.5sq.inch
A =length x width
A 1.5

=——==6inches

width =
length 1/4

area of its plate
Manganese-dioxide
Cast steel

Prime mover

Mho

all of these

eddy current loss
Inductors =
constant

wye

1.

A

8.0 mm?

433
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COND DA ON

POUPPIWPOWOPOPOPOU0P0POPOPPIP>0P0W00P00P0000BP00W

100 %

100 mm

140 %

2

as service entrance

6

50

Arc welding

Direct burial

2.5 mm

25 %

White

Rosette

15 A

115

copper

gvercurrent devices may be located inside clothes closets
us

135 %

1.5 hours

hoistways

1,200

isolate from energized buses, equipment which are not in service

900 mm

115

30 conductors

Only one

50

Elevator

Extension cord

1,640

75 mm

Flashover

10 :

corroded terminals and defective cord

14 mm?

Lamp

3,600 mm

13 mm

Rated frequency

4,500 mm

6A

where exposed to destructive corrosive conditions

30A

natural gray

0.80 mm

600V

all of these

through the grounding impedance

TEST13

1.
2.
3.

© N3 O A

13.

o>»m

WOWO O

0o>0

Answers and Solutions to Tests

Lead-acid cell
Permanent magnet moving coil
14 A

RS R1(R2 +R3)
R1+(R2 +R3)
R, _ (20)6+10)
'~ 20+5+10

,since in parallel - series

=8.57Q

the sum of all resistances
voltage

three

power factor

0.833

El (110)(12)

from the positive to the negative terminals of the battery
Dummy coil

a column of mercury

None of these

2
W=—g%,thusQ=m

Q = y2(50)(0.125x10°%) = 3.53mC

23.04Q =
P =¥=389= 2 5KW = 2,500 W
2 2
R-E__20° 53040
P 2500 o3
both A and B
Ampere

none of these
filter DC currents and pass AC currents

435
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18. B.

35.

o»0

>>00

PEOOP>O

0.77 A

increasing the prime mover speed
one watt-second
120V

E =IR =(10)(12) =120 V

manganin
two voltages can be used
two
441 W
E2  (115)2 E
P=—=2""_=441W.
R 30
133 MCM

d = 2r = 2(0.1823) = 0.3646 inch = 364.6 mils
CM = d? =(364.6)2 = 132,933 CM ~ 133MCM

Polyviny! chloride

frequency

Melting alloy

either Aor B

Resistance split-phase motor
5 ohms

Z=VR2 +X2 =42 +32 =50

a DC current

E =I3R3 = (1/(150) =150 V.

Sincein parallel, the voltage across the three resistors are equal.

E 150 E _150

= =-—2"=15Aand |y =— =—>_ =1.25A

R, 100 R, 120
It =|1 +|2 +|3 =15+1.25+1=3.75A

the power drawn by each will be decreased by 75 %

>O0®WPO000P0

O0DOD

Owo

Answers and Solutions to Tests | 43 7

2
When connected across, the power drawn by eachis —Eﬁ-
When reconnectedin series, the voltage across eachis 0.5 E
since the two resistors are identical. The power drawn by each
2 2
will be (0.5E) _0.25E
R R
by eachis reduced by 75%.

which means, that the power drawn

100 hours

The ampere-hour capacity of the battery is 0.5(20) = 10 Ah
If the discharging current is reduced to 100 mA, the battery
can last about,

h=Ah__ 10AhN . o0hours

I 100x103A

decrease to half as much

a commutator

a conductor

stray

varying the resistance of the circuit
By using an chmmeter

Wire wound resistors

very high S

4 ohms

X=vZ2-R? =v4.472_22 =4Q

watts
electrolytes
all of these .
There should be a change in flux linking the coil
12 vilts 7
By VDT :E; = —tR1_thus , = E1R1+R2)
R1 + Rz R1

Et=@=12v

sustained overioad
5
300 mm
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4. B. 230 volts AC

5. A. hoistways

6. C. 90 days

7. A Type THHN

8. D. Impulse

9. C. 1,500VA

10. A. Substation plan
11. C. 50V

12. A. 20A

13. D. 150 mm

14. A. copper

16. C. 600V

16. B. 12.7 mm

17. D. Bonding

18. D. all of these

19. A. 150V

20. A. One or more
21. C. 60A

22. C. It shall be of type approved for extra hard usage
23. D. Load center
24. A. 90

25. A. 300%

26. D. 28

27. B. 25%

28. D. None of these
29. B. Professional Regulatlon Commission
30. A. Wireways

31. A, 1,200 VA

32. C. Schedule of maintenance
33. D. 50 mm

34. D. 55A

35. C. 25mm

36. A. 1,500 mm

37. A. 10

38. A. 600V

39. C. 76 mm

40. C. 1.6 mm

#14 AWG 2.0 mm?

A= s ‘/ﬁ @ _16m

41. A. 1,300 mm
42. B. 205A

Feeder ampacity = Sum of motors’' FLA + 25 % of largest motor FLA
=8+ 10+ (0.25)(10) = 20.5 A

43. C. 5

H
N
WOPPEOD

AW
>w00o

~NOoO O,
ow»

Answers and Solutions to Tests

1,800 mm

125 %
shall be

2,100 mm
25

60 Hz

o e ! - 60.15Hz
2rVLC  27y/(0.2)(35x10°F)

15V
Anti-plugging
1.44 KW

P = Elpf = (120)(12)(1) = 1440 W = 1.44 kW
Note : The pf of the lamps is assumed to be unity

The pointer of the meter will deflect downscale

108
0.89
, R 10
= 2 2 = T —e—
ZNRIRE =118
Z =102 +52 pf = 0.89
Z2=11.18Q
a short circuit
6.25x 10"
1500 coulombs
60 seconds
— == " | = 1500 coulombs
=1lt= (50)(0 5 min x T )
lagging
2.55 kW

P = J3Vipf = v/3(230)(8)(0.8) = 2549.57 W =~ 2.55 kW

75V

E = n x voltage per cell=5(1.5) =7.5V

439
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14. D. 0.50
15. D. Dbraking action on the meter pointer
16. A. low resistance
17. A. 5A
The equivalent internal resistance of the two identical cells in paraliel
is % =0.1Q and the total circuit resistance is 0.1 + 0.2 =0.3 Q.
ERENE5
Thus the load current, = —=—-=5A
BES Ry 03
18. D. 2.5 ohms
ESZ5
Ri=—==——=375Q
TDEE
Ry =r+R,sincein series
R=3.75-125=250Q
19. A. Fluorescent lamp outlet
20. A. 2.7kQ
E 3
=—=——=3000Q
'~ " 0.001
Rt =Ry +Rge , sincein series
Rge =3,000-300=2700Q=2.7kQ
21. A. Series wound motor
22. C. Efficiency
23. A. the current capacity of the cells
24. D. Hydroelectric power plant
25. D. anion
26. C. atwo-pole switch
27. A. remove the load from the off going generator
28. D. 0.80
29. B. 125A
VArating 25,000
= == =125A
E 2,000
30. C. 225V
ER Ei(R4+R5)
By VDT :Eq = ——1—thus, E, =11~ 27
y 1 R1 + Rz ¢ R1

EFE(-%if’Lzz.sv

31. B. 80V

32.

35.
37.

H
(4]

C.
C.
D.

OOOP>P®

CEPO®mO

Answers and Solutions to Tests

- R,R ; - .
Ri{=R;+ < ,since in series parallel

Rz +R3
(12)(24) E 144
R =10 _=18 '=—=—= A
L aas - 128 S e e
E, =IR; =(8)(10)=80V
Fish tape
stronger
One

increase the voltage rating of the voltmeter
applied voltage
None of these

S P S0 5,000 S0
J3Epf  /3(6.6)(0.8)

546.7 A

Ammeter

7

kVAR

Back emf

acid to distilled water
120A

Total emf (E) =10(1.5) =15 V
Totalinternal resistance =10(0.25) = 2.5 Q

both A and B
Peak inverse voltage
None of these

h _Ez
2 E4
1,E;  (50)(230)
=222 XA _5A
E, 2300
reactance

Synchronous motor
kilowatt-hour
Differential compound motor

441



442 Reviewer for Registered Master Electricians’ Exam by R. Rojas Jr. Answers and Solutions;to:Tests Sif43
39. B. Fuse
o ok . . 40. A. 10A
2. C. Rigid non-metallic conduit
3. D. anyofthese - LS
o The additional load shall NOT exceed 50 % of the branch circuit rating.
4. D. Lighting paneliboard = =
5 D. 100% Thus, load = 0.50 (20) = 10 A.
6. C. 5000 °hm§ 41. A. He asks that the instruction be repeated and clarified
7. C. ampere rating 42. A 5000 VA
8. B. Where exposed to direct sunlight 43' D. 3'000 -
51)0 é 1§5A 44. D. 1,900 mm
e 1 45. C. green
; 6 ; g 46. B. Connected load
New ampacity = Ampacity x derating for six wires -
= 20x 80 % = 16 A I D Sxmandoniols

11. B. 125% 49' B. 1.800 mm
B Lk S 50. D. all of these

Ampacity = 125 % of load current

=1.25 (21.5) '
= 26.875 A, use a 30-A branch circuit TEST1]
13. A. primary
1; g ‘1525A 1. D. allofthese
16. D. 1,100 mm 2. D. None of these
17. B. 150V
18. B. 12A g Ey . Ny
E2 N
Load = 80 % of rating E4N, _ (100)(40)
=0.8 (15) E; = N =200 =20V
Load =12 A 3 A Ong ™
. . o U
19. A, 460 mm 4 A z3tv 2Go.l =
20. B. two = = =
21. A. 0.40mm la =l tlon =500+ = 505 4
22. C. 300 mm E = V| +13R, =250 + (505)(0.02) = 260.1V
23. C. 1100
24. D. 1,500 mm - :
! 5. B. moving coil

25. A. an autotransformer
26. A. Motor operation sequence switch g g '(l)'t%q,sten LR
27. B. 20A 8. C. Induction motors
28. B. 217 mmx 279 mm O R e At
29. D. Sparkoger 10. C. Conductance
b (8 LR 11. C. 192W
31.D. 6m R 9
32. A. 200 mm Sinceinparallel,Ry = —=-=3Q
33. D. Ground check ; 3 n 3
34. B. 100% E” _(24)
35. A. 5 Pt=R—t— 3 =192 W
36. B. 100A
37. B. Device
38. C. 760 mm 12. A. 1.85 p.F




13.

14.

wo

oW

COPOPOWR

£ _ PNZ}
60a

_ B0Ea _ 60(120)[(1)(4)] _ »
S 2(600)(480) - 0.025 Wb = 256 mWb

and a =mP since lap winding is used

25 hours
h=—=——=25hours

inversely as the square of the cross sectional area
100 V

E =IR = 4(25)= 100 V

the area of the plates

Parallel

parallel, series

Wattmeter

3-wire star connected load

Field

The Commissioner of the Professional Regulations Commission
240 meters

R = L—‘ resistance is directly proportional to length
Ry L2
R,L;  60(500)
Ly=—2-=—}—7"=24
22°R. T 425 m
Zener
square of the distance from the light source
120V
Vo = L 22080 450 volts
NS

45.

47,

48.

Owo

o> w>>

ow

>0>>00>000> >

Answers and Solutions to Tests

keep the electrolyte level low
Cumulative compound motor
AC

not self-starting

Four

Condenser

one-third the value of one resistor
Programmable Logic Controller
Plugging

air capacitor

Demand factor

100 unC

Q = CE =2x10®(50) = 0.0001C =100 uC

Insulator
ground current
505 A
Vi 250
Iy =l +lgy =l +——=500+——=505A
a =L tlsh =i + Ran 50
Lumen
negative
conductors separated by an insulator
21V
240V
E ;,P":)? and a = mP since lap winding is used
_ 4600){(120)(4)k50x10°) _ 00 e
6of(1(4)]
95.9 %

Pout _ Pout _ 45(746)
~Pout _Pont _ =0.959=95.9%
=P, El  100(350)

lagging
Heater output will decrease

445

For the same voltage rating on lamps, the bigger the power rating of

the lamp, the smaller is its resistance.

Since a smaller wattage (60-W) is replaced and knowing that its
resistance is bigger compared to the resistance of the 7560-W lamp,
the resulting circuit will draw lesser amount of current. Thus, the

output of the heater will decrease.
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VNGB WN

UW@WrO0WO0P00P0RP>00TO>00R>00DOP0TIP0P00000>00D

8.0 mm?

THHN

1000 mm

1,800 mm

all of these

Splice or joints are allowed
Where subject to corrosive vapors
as branch circuit conductors
2,400 mm

50

Putting it inside the baking oven and control the oven temperature
Controller

2,400 mm

50 mm

460 mm

type RH

Bonding

shall not be

300V

Chemical Engineering Code
type MTW

parallel

150 mm

Steel cables

20 mm

40 A

600 mm

Transformer vault
16A,20A

3,000 mm

Flash point

15m

2,400 mm

Filtering

all of the these

None of these

0.65 mm

125 mm?

150

150 mm

Outlet with blank cover

125 %

115

one, in either ungrounded conductor
150 %

1.35 mm

BEEX
o»0>

o N

10.
1.

o000

co»

Answers and Solutions to Tests 447

100 mm

2.0V

Class |, Division 2
800 mm

P 6.00

W =Pt = (100)(20) = 2000 W - hr = 2kW - hr
Cost = W x cost/kW - hr
Cost=2(3) =6 pesos

Alternator
308 A

S _128000 00

" J3E  J3(240)

1.5V
1,350 VA

Load =n x 180 x 125 %
Load = 6(180)(1.25) = 1,350 VA

Repulsion start induction run motor
low voltage
0.707

If the apparent and true powers are equal, the phase angle (6) must
be 45 °. Thus the power factor: cos 0 = cos 45° = 0.707

Single convenience outiet

Doping

6 ohms
E

Rated current of lamp = = emp i SORREN
Riamp 10

Since in series the voltage across the resistor must be 30 V andin
order for the lamp to operate properly the current in the series circuit
must be equal to 5 A. Thus, the value of the resistance requiredis :

12. D. To reduce the motor line current at starting
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13. B. 5A

38.
39.

40.

W>O0000m

BOUOWP>O

POPOWOOP R

Ry _ (9)10)
By CDT: |, = —t2 =5A
YCDT: b =R iR, ~8+10

Instantaneous-trip relay
Silver

the fourth band must be silver
any of these

Worn bearings

75 %

9.9 kW

For or more appliances, a demand factor of 75% shall permissible.

Demand load = 0.75(6.5 + 1.6 + 1.5 + 3.6) = 9.9 kW

Cover with canvas

Three 4-way and two 3-way switches
Universal motors

Growler

Al of these

Generator

440 W

Unity

an open

use a hack saw and ream the ends
current

Professional Electrical Engineer

High side

lags behind

extract moisture in air

protect the generator from power reversal

50 Hz

+ PN 10(600)

f=——=——+-=50Hz
120 120 L

iron loss

|=\/E=J@=5A
R V24

Mercury

41.
43

48,
50.

>

000

>>o>w

approximately no

Answers and Solutions to Tests 449

hard, highly conductive & non corroding metals

63 %
Primary
20A

lN =J|12 +|22 +|32 —|1|2 —|2|3 —|1|3

=(50)2 + (50)2 + (30)2 — (50)(50) — (50)(30)  (50)(30)

Iy=20A

Double pole double throw switch

1.25A

E

_ Part winding type

nickel/silver
50 Hz

10
l=—=—=12
R™8 5A

f=—— == _50Hz

2r 2%

NO O AN

>EE>>00>

>0

1,000 mm
Span
60 °C

Service conductors

1,300 mm
closed
d=2.65mm

2
= ithus d=

type Mi
40

50 mm?
760 mm
900 mm
20 A
two

100 %

’4A ,4(55 — 265mm



450 R

16

eview.

PODPORPOPIOP00NOPOP>000>>0W000P>0000

300 mm
15 mm
1,300 mm
all of these
1,300 mm
100 mm

exposed work only
10 ft

flame retardant and moisture resistant
Cleat

where exposed to direct rays of the sun
216 %

20 mm

300 mm

All of these

300 mm

junction boxes

50 mm?

900 mm

180 volt-ampere
6.4 mm

75 %

1,000 mm
500,000 ohms

48

255 mm

Knife

3,700 mm

15 mm
Intermittent duty
4,500 mm

1,000 mm

1.

Noohswn

C.

COPWOO

192 W
P=12R=(0.8)2(30)=19.2Q

compensator

it limits the starting current to a safe value
low voltage

period

By means of a rectifier

increase the voltage rating of the combination

er for Registered Master Electricians' Exam by R. Rojas Jr.

Answers and Solutions to Tests 451

8. A 40%

10.

1.

12.

20.
21.

FPODO>O>

60
=24A
10+15

Py =17R, = (2.4)2(25) =144 W
Py =1?R; = (2.4)2(10) = 57.6 W
57.6

P
Percentage = — = 2.2 _ 0.4 = 40%
0 B T 1aa 2

e
Ry

4,324 W
Pin = Vglg =(230)(18.8) = 4324 W
10

_ Branchcircuitrating 20
Current x 125 % 1.5(1.25)
Approximately only 10 outlets

=10.66

761 ohms

Z= JRZ +X.% =yRZ + (wL)? = 1002 + (37D @F =7610

125A

S 1500
l=—=—=12. A
vV 120 8

a battery

equal to

Series motor

its own generated emf
Hydrometer

Wire wound
quadrupled

R IC: A2
RiL2A1 _ (Re)(2L4)(Aq)
LA, L,(05A;)

R2= =4R1

changing number of turns of operating coil
equal to
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22. A. 13

Branch circuit ratlng 20
T T CUrrentx100%  1.5(1)
Approximately only 13 lighting fixtures

=13.33

23. B. 0.30A

X, = 2nfl = 2n(60)(2) = 754 Q
X 1

€~ 20fC  2x(60)(25x10°)
Z = JR2 + (X - Xc)? =102 + (754 -106)? = 648

1=£-20 _o3a
Z 648

=106 Q

24. B. 820 MCM

For the same length : B—1-/= % For aluminum :
, 2 P2fM p =17 Q-CM/ft
SinceRy =R ::p1h2 = p2As For copper :
= P2As _17(500) _ goqmcm o =10.37 Q- CM/ft
25. C. 8Q
| 5000x10"
26. C. 10 poles
120f 120(50)
=——=——"=10poles
B N 600 o
27. A. 0.02J

W =%L|2 =%(1o x10-%)(2)2 =0.02J

28. D. 60%

29. C. 10 ohms, 50 W

31.

32.

35.

36.
37.

39.

41.

42.
43.

IS
(4}

47.

W>Oow

0000

Ooo

Answers and Solutions to Tests 453

None of these

= oM 00001857 5T
V3E  V3(208)

55.26 uF

e S o6 1F

2nfXc  2r(60)(48)

its cross sectional area

neither A or B (The correct answer is “equal to”")
reduce the line voltage at starting

100 A

h _Ez
b E
IEEs  (10)(2400)

&=L TR _q00A

Repulsion start induction run motor
Mica capacitors

overload relay

maximum value

16.217 A

I-—P—-————5(746) =16.217 A

10.42 %
En. —Er _ 530-480

%Reg = =0.1042=1042%
Er 480

Depreciation factor

14.08 kW

P =El =(440)(32) = 14,080 W =14.08 kW,

All of these

smaller than the smallest resistance in the combination
6V,05A

Since in series the total voltage is the sum of the voltage across each
cell while the current capacity is the same as the current in one cell.

capacitors
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48. A. Susceptance
49. C. physical size

50. C.

iron

OCRXNDoTh WN =

O>P00@0>00I>>>W0O0

OPOPPIODFO00000DWO0>T>

Receptacle

the insulation should not be used as the only protective measure
40 A

above the

Flashover

5.5 mm?

250V

3 hours

2,400 mm

3.5 mm?

Air terminal

the next larger standard size
8.0 mm?

warning sign

1,800 mm

16 A

Permitted load = 80 % of the branch circuit rating
Pemitted load = 0.80(20) = 16 A

2 VA/m?

600 VA

Expansion bolts

Ground terminal

5,500 mm

8.0 mm?

250,000 ohms

Insulation resistance test
80 %

the use of flux

460 mm

1.5 mm

125 %

a certificate of inspection
200 A

10

2,000 mm

8

Primary winding should be opened
760 mm

to detect alterations or damages

OFPOTIWOOP> JIPO

Answers and Solutions to Tests 455

square millimeters

shall

4,600 mm

grounding electrode and the neutral derived from a grounding
transformer

100V

25 ohms

1,800 mm

Board of Electrical Engineering

3.5 mm? —
254 mm

1,800 mm

duplex switch

type RH

To be applicable for wet locations, a letter W shall be included in the
type letter of the conductor. Without W, the conductor is applicable only
in dry locations.

L}

p 2 NI

© o,

F>OomD

ow>

O>rom

directly as the square of the length

inserting a capacitor in parallel with the contacts
All of these

1.5 kQ

Since iden_tical eachresistance must be equalto 1,500 Qor1.5kQ

low
377 radians per second

w = 2naf = 27(60) = 377 rad/sec

Size and length of the service drop conductors
Schematic diagram
200 ohms

Since the terminal of the third resistor is left open circuited, the reading
of the chmmeter is only equivalent to the resistance of the other two
resistances connected in series. Thus the value is 200 ohms.

prime mover speed
Elastance

Metal halide lamp
90 to 110 ohms
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14. B.

15. C.
16. B.
17. C.
18. A.
19. C.
20. D.
21. A
22. C.
23. A
24. A

25. A

26. A.
27. A
28. D.
20. A

The value is expected 10 % lower up to 10 % higher.

to close the contacts when actuating quant i
e v ng quantity reaches a certain
Yoke

series-opposing

Carbon

4700Q,1W

Governor

type of material used in the plates

Size AAA

3 years, 1 year

Residual filux

25Q

Since the identicalcellsarein series: E; =5(1.5)=7.5V

Rintermal = 5(0.25) = 1.25Q
Ry = 2 =3.75CIwhich alsoequalto: Riyemat + Ricad
Riad = Rt = Rintemat = 3.75-1.25 = 2.50

supplies energy
electromotive force

Squirrel cage induction motor
571A

R,R
Ry =R1+R 2 ; ,since in series-parallel

120 120

39. B.
40. B.
41. C.
42. C.

Answers and Solutions to Tests

Series Motor
1/a

E,

Shunt generators
AC high potential test
30 ohms

For the same size and types of wire : ;-1— = Ly
2

Lo

R, =—=2 = 22020 =300

Zero ==

457

The equivalent resistance of a parallel combination is smaller than the

smallest resistance in the group. Since the 6-ohm resistance is

shorted, which means that its resistance becomes approximately
zero, then the equivalent resistance of the whole circuit becomes

approximately equal to zero also.

Valence electrons
90 A

Rating = 300% of FLA = 3(30) =80 A

less than 1 ohm

equivalent parameters on the high side
increases

182V

Nt 5,
CMCRICIRICS
1 1. 1 1

Cc 5 10 15 Ey=—3=2"=18.2V
Ct=2.73uF

Q, = C{Ey =(2.73)(100) = 273 uC
Sinceinseries Qy =Q =Q; =Q3

Flux

more than 12V
master selector switch
Universal motor

0.06 ohm
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R,mm=-'|5—=—5=o.oeg
SC

48. C. To produce magnetic flux lines
49. B. Potentiometer

50. A.

specific gravity

OO OnHdWN

>0>0W0> PWFOD®

000 POPIWO0DO>» O000ODD

vertical

1,900 mm

156 A

300 mm

Duct

The use of an inductive ballast for fluorescent lamps is usually because
it is the most efficient

two.

15

900 mm

60 °C

underground including direct burial to earth
0.50 mm

5.75 A

Setting = 115% of FLA if motor SFis1.0
Setting =1.15(5) =5.75 A

natural gray
%
yellow
3,000 mm
0.75 mm?
the contact resistance between the bare wire and the person at the
point of contact
15 mm
Inverse time
type IGS
Three classes
125 %
15 m
Non-metallic sheathed cable
4,900 mm
Separate the victim from the electric wire as soon as possible
making sure that you do not become another victim
Fastener
45
5%

OPPOOUNOBIPIOPOP00®

Answers and Solutions to Tests 459

600 mm wide x 2,000 mm high
300 mm

100 mm

50 mm

15A

300

Toggle bolt

30A

15 kV

1.25 mm?

91 %

3,000 mm

200

all of these

1,300 mm
Dumbwaiter
Wye-delta starter
95 %

all of these

1.

0 0N O H LN

A

»OO>

OPOUP0POW

2V

= dodes e 10 oy
Coulomb C 5§

Inching
Increasing the size of the electrodes, increases the emf of the cell
the plates will become sulphated

Mil
carbon-zinc dry cell
air capacitor
parallel combination of a resistor and a capacitor
343Q
E 10 1 1 Argai1
Ri=—=—=2Q and —=—+—+—
MRS Ry Ry R, R
SRR B 515 s _1_(1 i)
R R (Ry Ry 2 \8 12
R=3.43Q
it gives a higher line voltage
dynamometer
phase voltage is equal to line voltage
0.5 ohm
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Ry =$—. since E and | are equal, then Ry isequal to1ohm.

Thus, eachresistance is equal to 0.5 ohm.

14. C. ammonium chloride and zinc chloride
15. B. 157 radians per second
w = 2xf = 2(25) = 157
16. B. Two
17. A. increase lumen output
18. D. Volta effect
19. D. Silver
20. A. Open wiring
21. A. VOM
22. C. weakest
23. C. increases
24. B. low voltage,/high current
25. B. Silicon
26. B. 10,000 VA
Demand load = 125 % of the Continuous duty load
Demand load = 1.25 (8,000) = 10,000 VA
27. A. insulation and cooling
28. D. 4-wire star connection
29. A. below5 %
30. C. 301A
|y A eiingE - 250,099 2 300:74 301 A
V3Eprimay  V3(480)
31. B. Two
32. C. Steam turbine
33. B. gold
34. C. power factor
35. A. leading
36. D. None of these
E; =Ry =(4)(12) =48V
E; =E; = E3, sincein paralle! k=l +la+13
h=4+12+3=19A
lp = Eal 48 1o U
R, 4
Iy = Es il 3A

42.
43.
44,

45.

46.

49.

>>ro

o> 00

Answers and Solutions to Tests 461

to limit the current through the lamp
energy

1,000

Compound

57.96 A

Refer to the Theory section of this Reviewer for the diagram and
formulas of a DC shunt motor:

P
P =2t _ 15(746) _ 45 865 068 W- and P,, = Vi,

n 0.87 =2
P, 12862.068
|NE=m iR <O0L. 0 NS g
5ot 520 58.46 A
220 3
lg =lg —lgn =58.46—m=57 96 A
All of these
very low

6 ohms

To operate the lamp correctly, the voltage across it must be 50 V and
the current flowing in the circuit must be 10 A Thus, the voltage drop
across the additional resistance in series is found by subtracting 50 V
fror_n 110V which is equal to 60 V. Finally, the resistance R required in
series is:

208 V
Vp =+/3Vp =+/3(120) = 208 V

leads
Thermometer
25 Hz

120 120
0.90Q

E 145
RS s ]
N AL

Rt = Rintemal *+ Ricad
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50. B.

apply petroleum jelly

Zm»r OPOW

OUPPPWOOUUPP00000POP00T>0>>>0>D0>

8

all of these

7

Conduits shall be permitted to be used in sand fill which is subject
to permanent moisture

5

30A

24 A

Load permitted shall NOT exceed 80 % of the branch circuit rating

One |

3,000 mm

5%

Open wiring on insulators
26 mm

20A

Cable tray

breather effectiveness
125

50 mm

bushing

14.0 mm?

16 VA/m?

one-fifth square meter
5

Branch circuit conductors
40 mm

Periodic duty

type TC

16 mm

2.0 mm?

300 mm

for service entrance
200 mm

300V

All of these

RA 7920

4

For interior wiring

15 mm

1,300 mm

Motor vehicles

Pilot wire

NoOOsW

>0>0>0>W00

FPO0ODO

00 PUBLOWO

Answers and Solutions to Tests

2,500 mm

75

15 mm

4,600 mm
1,800 mm
personal injury
all of these
1,000 mm

2.0 mm

5.5 mm?

Ry 10+4+6+5

a=mP = 2(4) =8 Note :m = 2, since the windingis duplex

ohms

tungsten

One electron volt
4

10 ohms

For the same size and type of wires : RqFCi]
Ry L2
RiL, 32(250)

R e
2o 800

=10Q

360 kJ
W = Elt = (120)(5)[10 min x 610 s8¢

) = 360,000 J = 360 kJ

intrinsic

magnetic starter

It has a constant speed over a wide load range
eddy current losses

Cathode

Electrical interlock

463

The current flowing through one resistor is equal to the current flowing

through the other resistors in the combination
whenever fault on the line occurs
9.6 ochms
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18.
19.

FPWO>000

2o

>0mow

cooom

-8
R=%L=(1'GX1O Q—m)(1280m) 960

0.3mm? x 1 M
(1,000 mm)?
properly grounded
38A
1 1
Xc = = =26.52Q
€~ 21iC  2x(60)(100x107%)
E 100
= eme— i e—— '8
Xc 26.52 384
Horsepower rating
Each lamp will give lesser output lights
wye-delta
both A and B
1,870 W

P = Elpf = (220)(10)(0.85) = 1870 W

DC circuits only

voltage across the capacitor will increase
5

Three

20A

Z=yR2+x,2 =32 +42 =50

33 kW

P, = Fout _ 300 _ 353 33y
n 0.9

Piosses = Pin — Pout = 333.33—300 = 33.33kW

All of these
Apparent power
either A or B
Phase sequence
Jis

1x10°

276 W

P = Elpf = (230)(1.5)(0.8) = 276 W

38.

39.

40.
41.

42.
43.

45.
46.
47.
48.
49.
50.

o00

MOWO>O

Answers and Solutions to Tests

80V
Ep = Vs - IaR, = 110-50(0.6) =80V
180 V

E=IR; =(4)(10+15+20) =180V

Thermocoupie type
6A
kRz _ 10(6)
e _106) _ga
ByCDTi:h = r s RiaTe

Minimize arcing effect between contacts
The holding circuit interlock was welded
24 A

oS _ 8640 ..,

" J3E  3(208)

remote control
noise

any of these
low

low voltage
continuity

S20ONOOAWNS

-0

12.

OPOD>>PO000

100 %

460 mm

three

Frequency rating
600 V

Continuous load
2.0 mm?

125

6 wires

One

12A

465

Load permitted shall NOT exceed 80 % of the branch circuit rating

125 %
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13. B. 23 mm 2. B. 50Hz
14. A. 8
15. D. all of these 1 1
16. B. 14.0mm’ Sowris s Sk
17. D. 8.0 mm? 20dLC  27y/(0.2)(50 x10°®)
18. B. 115
19. D. 300A 3. A SPDT
20. D. Transfer switch 4. C. any number of times
21. C. 75 5. C. 1.5kQ
22. A. Electric locomotive 6. C. ignition switch
23. A. green 7. D. Capacitor start motor
24. D. none of these 8 D. coulomb
25. C. Where installed in industrial establishment where a registered master 9. D. 3.66ohms
electrician will service the installation “
26. C. 800 mm o E 220
27. A. 60A Roven =T=F=14.67Q Rt =Roven +R
28. C. 2.0kw R=R; -R
29. D. Field windin SES 2208 e
30, D. 150% Ry e %P 18.33Q R=18.33-14.67=3.66Q
31. C. Concealed knob and tube wiring
32. A. 125% A ’ 10. D. the square of the armature current
33. C. Both commutator and slip ring 11. C. It makes the operation of each appliance independent with each other
34. C. 2,400 mm 12. A. Electron
35. A. Corona ol 13. A. short circuit protection
36. D. General purpose branch circuit 14. B. amperage of the circuit
37. B. total comzputed load and the rating of the circuits used 15. B. 18 mH
38. A. 0.75 mm®, 500 mm?
39. A. 86% e . S 5
40. B. The reading will be independent of the varying current SHiceicenucal EAsnLe S CRiS b
] 16. A. 4,339ft
43. C. 250V ] -
44. A. 75mm d =0.30in= 300 mils
45. B. indoors 2 2
46. C. 125% L=E=9—3=@?g—)33'§=4-339-44ﬂ
47. A. 24 e :
48. D. any of these
49. D. 1,640 17. B. 3ohms
50. A. an unspliced conductor run Since identical,R, = R _6 =30
; n 2
! : 18. B. coulomb per second .
19. C. Claw hammer
20. B. the voltage across each branch are equal
21. B. negative
1. B. 600 rpm - 22. D. high voltage
o 20(40) 23. D. By interchanging any two line conductors
1 24. A. insulation resistance
= i Y s Sedipn 25. D. Two 3-way switches
26. D. Cation
27. A. high voltage DC generators
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28. B. series ]
46. C. For the same power rating, star-connected aiternators require smaller

29. C.

40.
41,
42.
43.
44,

45.

>0

DOWO

4.03Q

E2 (110)?
==_=L_"21 _4030
P 3000

Electrolytic
12 ohms

1 1 1 1 1

S
Ry Ry R Rz Ry

lumens per square meter
16.67 A

All of these
Kitowatt-hour meter
0.69 Fc

either A or B

any two of the three stator lines are interchange
any of these

No voltage protection

both A and B

3.77 ohms

X, = 2nfL = 27(60)(10x103)=3.77Q

1.732 times

sizes of windings
47. B. 800W

Pa=1a%R, =(40)(0.5) = 800 W

48. B. joule per coulomb
49. A. it needs less maintenance
50. B. kVA
1. D. allofthese
2. B. 8.0mm?
3. D. Classl
4. A. grounding impedance
5. B. 64mm
6. A. 95mm, 12.7 mm
7. A 150 mm
8. D. 2,500 mm
9. B. 3,000mm
10. C. 230V
11. B. Sideflash
12. B. 12 mm
13. C. 150 mm
14. B. four
15. B. two
16. A. 5.5mm’
17. D. Messenger supported wiring
18. D. 600 mm
19. A. same size and type
" 20. B. Coaxial
21. A. 3,000 mm
22. B. Cord
23. B. where in electrical contact with wooden floor
24. C. 2,400 mm
25. D. 1.6 mm
26. B. 460 mm
27. A. star-delta
28. A. 2,000 mm
29. C. 32
30. A. shall not be
31. C. 3,000 mm
32. D. 75A
33. D. Airplanes
34. A. 15mm
35. C. bothAandB x
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PPO0OOPOPW

> mwo

triangular prism
32 mm

20 mm
Arrester

6.54 A

250V

10 feet

50 %

1,800 mm

2.0 mm?, 3.5 mm?
3,000 mm

23m

100 %

0.50 mm

600 mm

®~No o

oo

coow

spacing between electrodes
112 meters

d=1mm=0.001m

As—=22"—2" -7 “m2
2 3 85x10"'m
-7
LJE=EKEBQ_¢HZMm
p 2.8x10°
cathodic
80 puF

Cy =C4+C, +Cj3 +Cy4,sinceinparallel
C{ =10+15+25+30=80pF

Reamer

Henry

electrolytic capacitor
13

N= Branchcrcuitrating 20

= =13.33
Current x 100% 1.5(1)

1.

12.

17.
19.

25.

row

®OOO

wo >

>@D>WO

Answers and Solutions to Tests 471

Approximately only 13 lighting fixtures
parallel

full line voltage is applied at starting
24.8 kVA

Load = 220(180) = 39,600 VA = 39.6 KVA

Demand load = First 10 kVA or less at 100% + 50 % of the remainder

Demandload =10 + 0.5(39.6 - 10) = 24.8 kVA

None of these

Amperage = 100% demand for the first 200 A or less + 70 % demand

of the remainder above 200 A
Amperage =200+ 0.7(100) = 270 A

all of these

shape

equal to the phase current
Three

Load = 30(1.5) = 45 A
Load 24508

Branchcircuitrating 20
Thus, aminimum of three 20 - A branch circuits

Number of circuits =

To minimize leakage flux
None of these

484 ohms
2 2
R=.E__@)__484Q
P 100

Sale and distribution of electric machinery
ohm/volts

Voltage source, and a conductor

silver

6 kJ

W =Pt = 2Rt = (1)2(200)(30) = 6,000 J = 6 kJ
Note : 0.5 min = 30 seconds

15V,2A

2.25
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S&E
o

37.

39.

cox»>w

WO

>»0

Since in parallel, the voltage rating is equivalent to the voltage
across one cell while the current rating is the sum of the current
rating of each cell

all of these

Soft magnetic material
3

Qil cooling

14.14 A

Imax = V2 lms = v2(10) =14.14 A >

All of these
Electroplating
34V

E 100
|=-—=-————=
Ry 84+68+48 22

E, =IR, = (5)(6.8) = 34V

Number of phases
Oscilloscope
7,967 VA

S = J3E! = 3(230)(20) = 7,967 VA

Distance relay
voltage
40,000 CM

d = 0.20inch = 200 mils

CM = d? = (200)? = 40,000 CM
a high resistance resistor
increased

a conductor

Ceiling fan outlet
4,180 W

P = Elpf = (110)(40)(0.95) = 4180 W

all of these
0.92A

E 200

e ——
R, 166.67+50

=0.92A

47. C. open or de-energized
48. D. Cumulative compound motor

—
—

—

Answers and Solutions to Tests 473

49. A. 30V

50. A. 1.0

1. A. typeFC

2. B. 300V

3. B. 50mm

4. D. Wireways

5 A. 75mm

6. A. 0.76 mm, 1.0 mm
7. D. 300 mm

8. C. 38mm

9. B. 1,500mm

10. B. 300%

11. B. 30A

12. B. 125%

13. A. the middle

14. C. 76 mm

15. C. 125

16. A. 10mm

17. D. all of these

18. C. 300 mm

19. A. type SNM cable
20. D. Use a hack saw and ream the ends
21. B. 140

22. B. 225%

23. C. Insulating end
24. D. Flat conductor cable
25. C. weatherproof
. 26. C. 2.16

27. C. Non-metallic extension
28. C. 35,000

29. B. 64 mm

30. B. MV

31. D. 700%

32. B. 1.02mm

33. C. 48 devices

34. D. 900 mm
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35. D. 60A

36. B. 20A

37. A. three, one in each phase

38. B. Itis easier to skin off the insulation
39. A. 3,000 mm

40. A. 300%,175 %

41. A. 300 mm

42. C. 100 mm

43. D. 500,000 chms »
44  B. 25

45. A. 8

46. D. 1,500 mm

47. C. 20 mm

48. A. 24 mm

49. D. 125%

50. B. Cover

1. B. sulphuric acid to water

2. B. 20
Epag 10
—toad _ _~ _1A
Riag 10
Eq 12-10
Rintemal = Irop= =2Q

3. D. 9,900 VA
Demand load = Load x 125 % = 7,920(1.25) = 9,800 VA

None of these

rectifier

All of these

transformer reduced voltage method
twice

15A

OooO~NAHhO,h
OEPOUOO0

E =10(1.5) =15V and Riyemal = 10(0.5)=50Q
] E _ 15

= = =15A
Rintemal +Ricag  5+5

10. B. 1373 tumns

17.

18.
19.

20.

25.

0O0oo0OD

PE>0

Answers and Solutions to Tests 475

i=ﬁ'thus N, = EiNa _ 6600(52) _ 1373 turns
E, N, E, 250

a short circuit
the temperature coefficient of resistance of the filament is positive

voltage
cathode
is more
10A
: . p " R 20
Equivalent resistance of ten 20 - Qinparallelis : Rgq = S 2Q
E 100 - 4 -
= — = —— =10 A and since identical resistances, the current that
Rl 8 +2
flows through each of the 20 - Qresistanceis : 1= % =1A
77.7 %
nerout _Pou _ S(746) _ 207 7774,
Pn Vslg 240(20)
Copper losses
600 rpm
N 120f by 120(40) = 600 rpm
P 8
53 Hz
f= 1 = L . =53.05Hz
2nXcC  2n(1500)(2 x107%)
highest
increase
kVA
198.5 mA -
2 2
R=—E-—=&=1,0580 & I=E=ﬂ=0.1985A=198.5mA
P 50 R 1058
2-poles
50 A

__S _ 20800 _ . .

J3E  V3(240) ]
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27.

37. A

39.
40.

Oow

H
[¢)]
>O0BEOr0000

W
-—
OPIIEO0PT

Enamel

maintenance and repair of electrical equipment
voltage

3

linear

current flowing through the coil

Slip rings

a linear type

288 ohms

Ry =12(24) =288 O

None of these

DUl esaliydl
CORCINCT aME
Ct=2-4u~F

125 A

Size = 250 % of FLA =2.5(54) = 135 A
The closest minimum size is a 125 A CB

1/4 to 2-W
LDR
less than 17 ohms

For resistances in parallel, the equivalent resistance is smaller than the
smallest in the resistance in the group

brown, black, brown

infinite resistance and zero inductance
They will have both equal inductance
his personal safety before anything else
two diodes connected back to back

all of these

Efficacy

2GQ

600 A (It will hold 3 times its rating)
Motor control center

1. B.
2. B.
3. C.

2,500 mm
125 %
7,600 mm

>0WP>0WP>0

DO>UPOPOIIROOP000P0POPIFOR>IOP>000>0

Answers and Solutions to Tests 477

moisture resistant and thermoplastic
Ampacity

In wet locations

Varying duty

600 mm, 2,000 mm

12 mm

1,800 mm

certificate of final inspection

110 A

Feeder ampacity = Sum of FLAs + 25 % of largest FLA
Feeder ampacity =10 + 20 + 30 + 40 + 0.25(40) = 110 A

300 mm

one-third

90 %

Interlock

Service lateral

50,000 ohms

175

1,000,000 ohms per kilovolt rating
80 %

100 A

150

all of these

Stationary appliance
limit the starting current
Class lll, Division 2
460 mm

2,500 mm

Registered Master Electrician
Peak load

Isolation transformer
Electrical insulation

10 seconds

3,100 mm

Armored cable

75 %

2,400 mm

5 percent

1,000 mm

power panelboard
Individual branch circuit
4

three

Service point

300V

50

28

e i S S

LrX Y
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49. B.

natural gray

50. D. 30°C

m G

16.
17.

21.

>0

0oo

>HO00P00PF>0> O

occasional starting

146.67 ohms
Since identical current in each branchis : | = 1—2 =15A
R=E_220_ 146670

115

The condenser with the lowest capacitance has the biggest share of
the total voltage

unity

All of these

Service factor

Secondary resistance starter

with the auxiliary windings

cloth

Coulomb

increasing the power input of the second alternator
Gallium arsenide

Natural air-cooled

increases with an increase in supply voltage

The appliance draws more current

The appliance will draw more current due to the impedance of the
circuit is decreased due to the decreased in supply frequency.

Mercury lamp
5.4 ohms
Ri(R; +R3) 12(4 + 6)
= = =540
'"Ry+(Ry+R;) 12+4+6
Multi-voltage transformer
Current
P 864.00
W = Pt = (1000 + 2,000) 221rs [30days | _ 5 16000 W -hr
day month

W =2160kW - hr
Cost = (2160)(0.40) = 864 pesos

20 kW

43.

>0

Wwwwo

OWooO>»0000

CTOT®

Answers and Solutions to Tests 4

Since the two loads does not operate at the same time, the feeder lo:
is selected as the higher VA rating between the two.

Switches

short shunt compound motor
increase also

infinite

8,000 W

P = Elpf = (400)(20)(1) = 8,000 W

lead-acid

measure resistance, voltage and current .
None of these -J ?/
Both A and B /
effective value

neither A or B (The resistance is due to the electrolyte used)

MVA

Zero-speed switch

0.707

If the resistance and reactance are equal the phase angle is 45 °.
Thus the power factor is: cos 45 ° = 0,707

Shunt motors

Taste

Dirt on the commutator segments
Volt-amperes

21 hp

Pout =Pin(n) = 25(0.84) = 21hp

all of these
the resistor is out of tolerance

Red, red, red, gold = 2,200 Q or 2.2 kQ with +5% tolerance. The
expected value is between 5% .below, 2.09 kQ (2.2 x 0.95) or
higher, 2.31 kQ (2.2 x 1.05). Thus, by comparison the given readiny
out of tolerance.

20V
_E__ 120 _
R, 5+10+15

Eq =IR, = (4)(5) = 20V

DC series motor
+20%
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not a constant

a true watt-hour meter

4J

delivers the energy

Equal to the number of poles

NI A WD

CPODWOOO

DPODP>ODOD

DO® OWUPOUODDOP

The busway is open and of the ventilator type
300 %

15A

more

4,600 mm

80 °C

60 °C

3.191 mm

2
A=ﬂ fe J“A 4(8 = 3.191mm

’
neutral
both A and B
5,000
greater
five
125
finish
80A

Size = 175 % of FLA = 1.75(40) = 70 A
The closest higher standard rating is an 80 A fuse.

30A

180

two

all of the above

Service lateral

2,400 mm

four

high

100 mm

85 %

Lamps and lamp holders for fixed lighting that are located above
vehicles shall be installed not lower than 2,500 mm
vertical

six

on

® OPOPPODIPOPP>O00DDO> >

Answers and Solutions to Tests

Minus 5% to plus 10%
the line side of the service
1,900 mm

0.32

long

909

either Aor B

0.75 mm?

openings

125

10 mm

RHW

Counterpoise

2.0 mm

200

equal to or greater than
100 %

20A

Fixtures and lighting equipment operating at over 250 V shall be
grounded

conductors

NOoOOS W

©=®

coo»>

0o

86.9 kW

Refer to the Theory section of this Reviewer for the diagram and
formulas of a DC shunt generator.

IL =1, —lgy, =400-5=395A
P, = VI, =(220)(395) = 86,900 W = 86.9kW

60 Hz
f= % = g%ggg =60Hz Note :Bipolar means 2 - poles.

its internal resistance is very low

3 years, 1 year

the smaller of the two breakdown voltage ratings
Autotransformer

28,800 kJ

W=Pt= 2((4 hrs x

mﬁ] = 28,800k

size D
1 ohm

481
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POPOOO

>w

OWP>w

Sinceidenticall Ry, = —==—=1Q
=TS 8

free electrons

increases when temperature decreases

Ampere-turn ,

meter, kilogram, second, ampere, kelvin, candela and mole
75 A

OCPD of largest motor in the group = 300 % of FLA
= 3(34) = 102 A, use 100 A fuse

Size of feeder OCPD = largest motor OCPD + sum of other FLAs
=100 + 20 + 28
=148 A, use 150 A fuse

386 A

~
Py = ot _ 10746) _ go0n 05w & |, = P _ 888095

n 0.84 Vs 230 38:04
Bronze
Coulometer
Coulomb
increase
Transformers
80 A

_ S _ 28800 .,
V3E  /3(208)

low permeability
3 ohms

R,R 2 el
Ry =R; +—2-3_ sincein series - parallel
Rz +R3

6R AL e s
7=5+ 61 F‘:s ; simplifying & solving for R5,
R3; =3ohms

Mercury-oxide

the same in each resistor
watts and volt-amperes
3.0A

Since the supply isaDC source, |= % =—=3A

28.

29.

31.

32.
33.

36.

37.
38.
39.

40.
41.

A

o >

>m0o

00w

Answers and Solutions to Tests

the 50-W lamp
R =EZ_(15° 6330 andt, =P1o 75 _oes0A
'“p, 75 “"E 115
2 2
e ) e o and IaTe 22!~ LRSI
P, 50 E 115
Whenin series, | = Enew _ 250 =0.522 A

Riotal  176.33 +264.5
Since 0.522 > 0.435, the 50 - W lamp will suffer overcurrent.

Silver-zinc cell
receives
2

Pout =nPip =1 Velg

1hp
= (0. 4.42) =1492.47 W =2h
(0.90)(115)(1 ) X =T p
autotransformer starting
3460 A
Vlinetoline 200
=220k - _ -20A
lohase R 10
line = ‘lglphase s \/5(20) =34.64A
is constant
0.04 second
w 157 i1
f=—=——=25Hz and T = - =— =0.04 second
2r  2n f 25
P 3.60

W = Pt = Elt = (100)(1)(8) = 800 W - hr = 0.8 kW - hr
Cost = 0:8(4.5) = 3.6

3
utilize the electrical energy
40 nC

Q=It=(2x10%)(20)=40x10°C =40,C

Synchronous converters
300 W

483
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|=——=2—>=5A and Py =1?Rq5q = (5)%(12) =300 W

E 100
Rt 8+1
42. B. always less than the low resistance
43. A. low
44. B. more tums as the secondary
45. C. 8
46. B. Ohm-meter
47. D. number of poles
48. B. an open circuit
49. B. Sulphuric acid
50. A. 5A

’P fsoo
|= _—= =
R 24 24 )

1. A. solder

2. A. 3,000 mm

3. B. qualified person
4. B. 300 mm

5. B. phase

6. C. of fire resistant construction
7. D. 25mm

8. C. 900 mm

9. C. bothAandB
10. A. damp

11. C. 500 mm?

12. B. cross

13. A. 8 VA/m?

14. A. 300 mm

15. D. 100

16. D. 1988

17. B. Feeder

18. A. Breakdown

19. C. suspension

20. C. Electrical non-metallic tubing
21. D. all of these

22. D. 100 mm

23. B. 300

24. A. 760 mm

25. C. 70A

Size = 250 % of FLA = 2.5(28) = 70 A

Answers and Solutions to Tests

26. C. green, green with yellow stripes, or bare
27. B. grounded
28. D. Demand factor
29. C. 20mm
30. D. biggest
31. C. bothAandB
32. A. 600%
33. C. 24 watlts
34. C. eitherAorB
35. D. 600 mm
36. A. ontop
37. C. arcs and sparks
38. B. type MV
39. A. 50 mm
40. A. type MC cable
41. D. Fish paper
42. A. 3,100 mm
43. C. fault current that may occur
44. D. all of these
45. B. 20A
46. C. 255 mm
47. C. type FCC
48. C. building steel
49. C. eitherAorB
50. D. as an aenal cable
1. _B. more than
2. €. EitherAorB
3. C. 112V
' _ E{Rpag _ 12001 4)
By VDT :Boad = g~ Rype  14+0.10 AzY
4. D. Partwinding starting
5. B. two 3-way and one 4-way switches
6. C. Dialindicator
7. A. Interpole windings
8. B. Ground fault protection
9. B. 5663A
P 8000 i P 500
||-ange =—E—=—2—20—=36.36A, lllght =—E_=ﬁ=227A

lotat = lrange + liight + laircon + lpump

=36.36+227+10+8 =56.6



486 Reviewer for Registered Master Electricians’ Exam by R. Rojas Jr.

20.

21.

22.

>O000D> >

PPIOOWOOOmP

No volitage release
high resistance
Electric drill
Hickey

Drum switch
Watercraft
series-parallel
Voltage

4 poles

75A

Additional permitted load shall NOT exceed 50 % of the branch circuit

rating.
250A )

Ey =lR4 = (1)(100) = 100 V and since parallel,E4 = E; =E;

ly=ly +15 +13 =1+ 0.667 +0.833 = 2.5 A
750 W

| =E = 1—2’41(;0 =50A, since there are two wires, R ires = 0.30 Q

Puires =*Ryires = (50)2(0.30) = 750 W
2,002 W
P =El=(220)(9.1) = 2002 W

removes electrons from one plate and accumulate them on the
other plate

Series

200 ohms

Allen wrench

minimum

protect motors from overcurrent
Two

4 to 9 times

resistance to impedance

equal to

38.

39.

Answers and Solutions to Tests

6.09 KVA
S = +/3 El = /3(440)(8) = 6,096.8 VA = 6.09 kKVA

none of these
Spur
Bimetallic
262 A

Refer to the Theory section of this Reviewer for the diagram and
formulas of a DC shunt generator.

P, Vi _ 150000 600
la =l +lsn =4+ R =600 ' 50
7.33A
R,R3 8(3) E, 220
= —8+20) _q00 & |, ==t=2=-22A
R Rkt o 6+3 R, 10
IRs  22(3)
gy =83 _220) _ 7434
BYCRTEL S +R; 6+3
900 rpm
4
eoPNZb o\ ES0 2406008) __gon
60a PZ§  4(320)(50x107)

Note:a=mP =1(4)=4

35

75.7 %

DT JORE oo 708 67 of
El - 110(6)

four times

In a moving coil instrument the torque developed is directly
proportional to the square of the current.

Daraf
None of these

Refer to the Theory section of this Reviewer for the diagram and
formulas of a DC series motor.

Ep = Vs - laRequivaient =200 - (8)(0.6) =185.2V
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45,

DOOOP O

size of load

air gap

Lead-acid

overloads

Capacitor start, capacitor run
2 ohms

Rt=$=%=69 and Rt=4+R

R=R,-4=6-4=20

el (. ) (20 (e 5 20 S e

PEOTPOOPIPPPPEIOOPO0P0POTI>0TITPOTO

20 %
suspended
3,000 mm
460 mm
26 mm
125 %

15

30V

1,500 mm
stranded
0.8 mm

15 mm

20

1.6 mm
9,100 mm
50 mm
50V

205 mm
Stranded wire
3,100 mm

Buried interior PVC water piping system

separately derived
0.33

Class ll, Division 1
6.4 mm

13 mm

20A

150 V

1,300 mm
Cablebus

steel

CEPWOOOOPODPTOO0

grounding electrode systems
80

Armored cable
1,000 mm

20A

Flat conductor cable
125

1,800 mm

3.5 mm®

3.0

cold water pipe

75 %

100

tie

150

50 volts

Answers and Solutions to Tests 4
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