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QUESTION 1:  PRINCIPLES OF ELECTRICITY

1.1 1.4.4 Reduced

1.1.2 Faraday's laws

1.1.3 Capacitor

1.1.4 Electromotive

1:1:5 Insulating

1.1.6 Series

1.1.7 Movement

1.1.8 Negative

1.1.9 Faraday's law

1.1.10 Voltage

(10 x 1) (10)

1.2 Data:

E, =150V E, =75V R, =300

r; =060 r, =040 VvV, =?

1, =7 I, =2 L+1, =?

Consider loop ACDFA:

E; =L+, +)R
150 = 0,61, + 301, + 301,
150 = 30,611 4 3015 oo e e e e e e e e e e e (DY

Consider loop BCDEB:
Ez = 121‘2 + (Il + 12)R
75 = 0,41, + 301; + 301,

TEESBOL, 304 00wm s sanasiIF
(1)x30,4: 4560 = 930,24l + 912, ....cc. ... 3)V
(2)x30: 2250 =900l + 9 12I5 e cce e v e (4)Y

(3)— (4): 2310 =30,241,
I, =76,38AY

Substitute [ into (1):

150 = 30,61, + 301,

150 = (30,6 x 76,38) + 301,
I, = — 72,908 AV

# (1, +1,) = (76,38 — 72,908) = 3,472 AV
VL =(; + )R

= 3,472 x 30
= 104,16 VvV Y (11)
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1.3 Given:

R1 =120 Q R2 =165 Q
t1=20°C t2 =45 °C
a{}:?

R _R(+a)
‘R'E R{J (]‘ + a(}'tZ)
140 1+a,(18)
154 1+a,(43)

120 (1 + 45% ) = 165 (1 + 20%0)v
120 + 5 400% = 165 + 3 300 % v/
2100% =45
% =0,0214v

1.4 141 The PD across the combination:

Q1=VC1=120x12 =1 440 pCv
QT=Q1+Q2=1440+0=1440 uCv
CT=C1+C2=12+10=22 pFv

QT =Q1+Q2
1440 =VC1 + VC2
1440 =V (C1 + C2)
1440 =V (22)

V = 1440/22

V =6545Vv

1.4.2 Q1=VC1=65,45(12)=7854 uCv
Q2 =VC2 =65,45 (10) = 654,5 uCv’
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QUESTION 2: DC MACHINES
2.1 Given:

p=3

c=2p=6

I, =604

V=250V

R,=02Q

Ry, =125 Q

¢ =60 mWh

No.of conductors = 820
LS,

ISh:R_s;;_125=2A‘/

=1 +I;=60+2=624v

E=V-1,R,
=250 + (62 x 0,2) = 262,4VvY

_ 60Ec

"~ 2Zp¢

_ 60x262,4x6 vV
2x820x3x60x1073

=960 r/mv’ (7)

2.2 Given:

I =I,=55A
V=380V

Re = 0,20
Ry, =230 Q
R, = 0,180
E=410V

E=V+4I,R, + IR + IR,V

Voo = LRse = (55)(0,2) = 11 Vv

Vo=V —V,, =380 — 11 =369 Vv

I = R"’—h = % = 1,652 Av

I, = Iy + I, = 1,652 + 55 = 56,652 AV’

I,Ry =E —V —I,R; — I,Rs,

= 410 — 380 — (56,652)(0,18) — (55)(0,2)v' v’
= 8,803 Vv
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2.3

Given:

Rgrare =7

V=410V
P=15kW
Lstare = 1,6 gy
R, =0,320Q

P 15 000
Ipy = === 36,585 AV

Ievare = 1,6 Ir, = 1,6 x 36,585 = 58,536V

Ry =2 =22 —70040Qv

Istart "~ 58,536

Rgrare = Ry — Rq = 7,004 — 0,32 = 6,684 AV'Y

QUESTION 3: AC THEORY

3.1

3.2

Given:

P =7
V=240V
f=50Hz
I=15A
Cos ¢ =0,8

P = VICos ¢ =240x15x0,8 = 2,880 kW vV
Given:

N=3600r/m
n=ﬂ=60r/s
60

V,=36V
3.2.1 3600

3.2.2 V =1V, Sin wt
= 36 Sin (2 nft)

= 36 Sin (2 mx60 x 0,006 x 57,3) = 25,93 VvV

3.2.3 V =1V, Sin wt
24 =36Sin(2mx 60x57,3t)Y
0,6 = Sin (21 601,591¢t)v
21601,591t = Sin~10,6v
sin~10,6

t=———=2979secvv
21601,591
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3.3 Given:

R=25Q
L=52mH
C =320 uF
V=220V
f=50Hz

3.3.1 X, =2nfL =2mx50x52x1073 = 16,336 Qv
1

X, = L =9,947 Qv

T 2mfC 2mx50x320x 1076

(2)

3.3.2 Z2 = R? + (X, — X.)* = 25% + (9,947 — 16,336)? = 584,181
"7 =24169 Qv Y
v 220

=== =9,102 AV

z 24,169

Vg =IR =9,102 x 25 = 227,55 VY

V, =1X;, =9,102x 16,336 = 148,690 Vv

Vooir = V2 + V.2 = (227,55)% + (148,690)2 = 271,823 VvV (7)
3.3.3 Ve = I:Xe = 9,102 x 9,947 = 90,538 V (1)
[20]

QUESTION 4: TRANSFORMERS

4.1 Given:
I, =3,220 A
L =124
4.1.1 I, = 1,2+ 1.2 = /(3220)2 + (1,2)?> = 3,436 AvY (2)

41.2 Cos ¢, = j—z= % = 0,349 A )

41.3 P, = VI, cos¢, = (1100)(3,436)(0,349) = 1 319,080 Wv'v (2)
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4.2 Data:
E,=3000V
E, =220V
I, =204
p.f =04
N; = 140
f =50Hz
421 E, = 4,44f b, Ny
3000 =4,44x50x 1400,
dm = 96,525 mWhbv'v
422 Poss = Vi1, cosg, = (3000)(20)(0,4) = 24 kW
423 __coreloss _ 24000 _
le = V, 3000 -
]mZ — 102 _ ](,'2
Ip, = 1,2 — 1.2 =+20% —82=18,330 AV
QUESTION 5:
5.1 5.1.41 Data:
V=600V
f=50Hz
N =1300r/m
% slip = 0,3
N, —Ng(1-s)=1300(1-0,3) =910 r/minv' v
60
a.1.2 N, = _f
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__60x50
910

= 3,297 = 3 pole pairs = 6 polesv' v

(2)
(1)

(2)
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5.2 /fStalting capacitor

Le
| / —— Centrifugal switch

/ Running capacitor
Supply @ ‘] il Pl

N ® \ Y Y Y Yy
Running Winding,—A \Auxialiary winding
(Starting winding)
(Any SIX correct labels) (6)
[10]
QUESTION 6: GENERATION AND SUPPLY OF AC POWER AND MEASURING
INSTRUMENTS
6.1 A Coal
B: Boiler/Furnace
C: Steam
D: Turbine
E: Transmission lines (5)
6.2 Data:
R, =Ry =700 Q
I=25A4
V=120V
6.2.1 _B_1oh
Ropp = [ =725 48 () (1)
6.2.2 L, = ¥ =080 g g9 g
Y Ry 700 !
vV 120
Ry = -1l 25-0171 51,524 Qv (2)
6.2.3 % error = Rx;:iapp = 51;51?:2;48 = 6,839 %v v )
[10]
TOTAL: 100
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