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1. Answer ALL the questions.

2. Read ALL the questions carefully.

3. Number the answers according to the numb system used in this question

paper.

4, Keep subsections of questio
et cetera.

6. The correct info :
substituted for the correct
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1.3 Pole pitch is the (metres, distance, displacement) b
poles.

1.4 (Wave-wound, Lap-wound, Armature windin

1.5 It has its field windings connected i
connected, series-connected, self-e:

[10]
QUESTION 2
2.1
(6)
2.2
(4)
[10]
Compound motor
(2 x2) (4)
3.2 What is the purpose of a starter resistor which is connected in series with the
armature? (2)
3.3 A DC motor has a full-load current of 45 A and an armature resistance of
0,65 Q. The supply voltage is 180 V.
Determine the back EMF in kV. (4)
[10]
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4.1 Input power of the motor in kW

4.2 Output power of the motor in kW

4.3 The motor efficiency
QUESTION 5
5.1 A resistor, an inductor-and acitor are each in turn connected {o a

220V, 60 Hz supply (thatis notin parallel or series).

Calculate the curre of the following:

onents in QUESTION 5.1 are connected in parallel, determine:
The total current flowing in the circuit

The circuit impedance

(3)
(4)

(3)
[10]

(3)

(2)
[10]
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6.4 The inductance value of the circuit

QUESTION 7
7.1 An alternating voltage of 230 V at

consisting of a resistor of 12
70 uF connected in series.

ansformer has 350 windings on the primary coil which is
L a 210 V supply. The secondary voltage and current is 42 V and
Calculate the following:

The number of windings on the secondary side

8.1.2 The primary current

8.1.3 The rating of the transformer in VA
(3x2)

82 State the dual purpose of the oil-immersed transformer.

8.3 Name TWO iron losses that occur in the transformer.

(4)
[10]

(6)
(@)

@)
[10]

(6)
(2)

(2)
[10]
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9.2 A moving-cotl instument gives a tuli-stdic Ucliccliv O Uivugyie it

The resistance of the coil is 50 Q.

Determine the following:

9.2.1 Voltage across the meter

9.22 The resistance required to use the instrument as an ammeter for a
1 A current flow ;

9.2.3

QUESTION 10
10.1
10.2

10.3

Stat ‘.Ozm;o”ozﬁo:m:ﬁ which is used in the filtering circuit.

Draw.a truth table of an AND gate with TWO inputs logic.

TOTAL:
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(1)

(3)

(3)
[10]

(3)
(1)
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bt (.!:..\4.1«: z E |
rms/wgk rmshvgk

P Ve=Ix X,

L

X, f ; Z=ARP (X - X, )

skt N,Q:QHE
R
)2
27.  P=VxI; P=I°R ; P=—
R
28. P=VICos ¢
29. Cos 6=2 Cos o = or/of KW
Z VA or/of KVA

WO N activelakiief = N cos @
I =1sinB

reactive/reaktief
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QA L) Livi

2.1 e Separately excited generatorv’
« Self-excited generatorv’ (2)
PR sx,\a
H..WM..; F .W armative A,\w.‘/\v \AWW
e H Z Jrsmmmeoend
7
vheostu fosed {changing) <\ 4\
SEPARATELY EXCITED GENERATOR (2)
M ®
| #
i rheostat
& \SWN N
NG \\f [
armutine fiehd windings
| J
V'
SELF-EXCITED GENERATOR (2)
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SHUNT MOTOR 2)

o

WH I
582

,,LW
R o) 8

T

v
COMPOUND MOTOR (2)
v v
3.2 It is to prevent/minimise/protect excessively high current from entering the
starter. (2)
3.3 Given: |, =45 A
R, =0,370
V =180V
EMF=V-I R, v
=180V - (45 Ax0,650)
=180V -29,25 Vv
=150,75 Vv
= 0,15 075 kV OR0,151 w<\>:m<<mm (4)

[10]
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e D R I I mo
_ 2x3,142XTx425x0,3 v

1

= 5608,47 WV
= 5,609 kW —> Answerv’
. Output
4.3 Efficiency = ———x100%
Input
_ 5,609 kW < 100% v
7,26 kW

=0,7 726 X 100%Vv
=77,26 % » Answerv’

QUESTION 5
5.1 Given: V = 220/60 Hz
5.1.1 X =2x3,142 x 60 x 40 x 107
=15,082v

I =220
15,082

= 14,587 A 5 Answerv

1.2
5.1 X.= 1
2nfC
=1/2%x3,142x60x130x 107

= 20,401 A

_220_
20,401

Ic = 10,783 A—> Answerv’
Copyright reserved
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[10]

@)

(2)
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Lp 4730

= 44597 Q ——» Answerv 2)
| [10]

QUESTION 6
Given: Incandescent lamp = 80 W/100 V. Voltage supply = 240 V/60 Hz

6.1 Power = VI

(=39,
100
=08 A —— Answerv’ (2)
8.2 V=IR
R=Y
I
_ 10
0.8
=125 QO —> Answerv’ (2)
vV
6.3 L =—
I
AoV
0,8 A v
=300 Q —» Answerv’ (2)
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LA D AVU

= 0,723 H or 723mH _,Answerv'

QUESTION 7
1
7.1 Resonance frequency [F, ] = ——
y 2[IVLC
= ! vV
2%3.142%+/0,02x70% 107
= Y
0.007435
=134,493Hz _____, Answervv
7.2 e The power factor decreases when KVA increases.v’

o Losses in the transmission lines increase (1*R).v

o Larger cables are needed to carry a larger current.v’
e Switches, switchgear, transformer and instruments must be capable of
operation.v’ (Any 2 x 1)

7.3 Capacitorsv’
Synchronous machinesv’

QUESTION 8

8.1 Given: N, = 350 windings
Input voltage =210 V
8.1.1 N, = N, xV,
) Vi
350x42

210
70 windings — Answerv’

(4)
[10]

()
(10]

(@)
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et bt o ML ef el

e |t conducts the heat away from E_:a_:@m and core to the cooling

surface.v’ 2)
8.3 e Hysteresis lossv
o  Eddy-current lossv’ (2)
[10]
QUESTION 9
9.1 9.1.1 Deflecting torque — causes a deflection of the pointer from its zero
position.v’
9.1.2 Controlling torque — opposes the deflecting torque and increases

with the deflection.v’

9.1.3 Damping torque — prevents oscillation of the moving system —
enables its final position quickly.v’
(3x1) (3)
9.2 Given:-1, =25 mA;R, =50Q; I,=1A
@N.._ <E = _S X mE
=0,025 Ax50Q
=125V — 4 Answerv (1)
9.2.2 Current through shunt resistor:
ﬁ,. = —~ - —E
=1-0,025
= 0,975 A—» Answerv’ (1)
9.2.3 Resistance of shunt:
A
T
_ 1,25V v
0,975 A
=1,282 Q —— Answerv (2)
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QUESTION 10

10.1

10.2
10.3
10.4

10.5

Copyright reserved

e Common emitter
o Common collector

e Common base

3 valence electrons

It has the ability to display types of wave form that must be studied

Capacitor

AN AND GATE WITH TWO INPUTS

B

Qutput

0

_—L-AOO:D

0
1
1
0

0
1
0

v

(3)
(1)
(2)
(2)

(2)
[10]

TOTAL: 100
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