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QUESTION 1: PRINCIPLES OF ELECTRICITY
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2V,
1Q
1,5V,
0,50

Free electrons

Ampere

Permeability

Kirchhoff's first law

lon

Michael Faraday

Dielectric

Faraday's law

Self-induction

Faraday's law and Lenz’s law

_R1XR2 — (8){6) ==

Ry = R,+R,  (8+6) 3,4290v

rr=r;+r,=1+0,5=150v

Er=E, +E,=2+15=35VV

Er = I(Rp + rp)

3,5 =1(3,429 + 1,5)
[=0,710Av
Alternate solution:

_ RyxRy
T7R, +R,

__(8x6) _
=g T 1105 =49290vY

ET 3,5
e T v
Iy =10 = 2 = 0.710 AY

(10x1)  (10)

Current through both cells is equal (I = 0,710 A), since it's a series

connection.
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1.2:2 The current through each coil:
Er =V + (Ip.rp) But Rp = Rt
V=35-(0710x1,5)
V=2435VvV

OR
Vp = Ip.Rp = 0,710 x 3,429 = 2,435 VvV

_Vp _ 2435 _
I =7 =5~ = 0,304 AY
\% 2,435
Iny = 5 = 22 = 0,406 AY @)

1.2.3 E =V, +Ir
2=V, + (0,710 x 1)

vV, =129Vv
E, =V, +In,
1,5 =V, + (0.710 x 0,5)
V, = 1,145 Vv (2)
1.3 Given:
Aluminium | Copper
p = 0,028x10"°Qm p = 0,0018x10"%Om
d = 2mm d=7?
=5m l=10m
I = 44 I =3A
I =7A
_ pl _ 0,028x107°x5 _
Ral = "; = Tkt TE o 0,045 Qvy

4

Vp =1lalRal =4 x 0,045 =0,18V vV

Reu=22=22_0060vv
Icu 3

1 0,0018 X 10™8x10 o
Acu=p—= - A —3x1077Tmev v
Rcu 0,06

-7
deu= [2= ’4><3><10 = 0,618 mmv' Y
T T (10)
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QUESTION 2: DC MACHINES

2.1 Given:
p=4
c=2x%x4=8
N =450 r/p
E=250V
® =0,05 Wb

_ 2ZNp¢
~ 60c

_ 60x250x8
 2x450x4x0,05
Z = 666,667 =667 v'v

Conductors _ 667

E

v'v

Conductors / slot = = 5,558 =6 conductors per slotv' v’

Slots 120 (6)
2.2 Given:

R, =030

R, = 0,125 Q

Ry, = 130 Q

I, = 45A

V=450V

Igp = —— =0 = 3,462 A¥'V
sh

I, =1, + I = 45 — 3,462 = 41,538 Av
E=V—1I,R, — IR,

= 450 — (41,538x0,3) — (41,538x0,125)v v
= 432,346 Vv (6)

2.3 A — Interpole

B — Pole core

C — Shatft

D — Field windings

E — Commutator

F — Armature conductors

G - Pole shoe

H — Frame/Yoke (8)
[20]
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QUESTION 3: AC THEORY

3.1 Data:
R=60Q V=250V
= 28 mH f=50Hz
C =180 puF
311 X, =2nfL = 2nx50x28x1073 = 8,796 Q v
1 1
X, = = —=17,684Q0 v
2fC 2nx50x180x10
Z? =R%+ (X, — X:)? = 6% + (8,888)? = 115
~Z =10,734 Qv
1=X=22 —232904v
zZ 10,734
31.2 (Zcoi)®> = R* + (X,)? = 6% + (8,796)% = 113,369
& Z =10,647 Qv
Veoir = 1Zcon = 23,290x10,647 = 247,969 Vv
31.3 P =1I?R = (23,290)%(6) = 3,245 k WV
3.2 Instantaneous values:

i =358in 315t
i =1, Sinwt =1, Sin 2nft

3.2.1

3.2.2

323
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Loms = 0,707 I, = 0,707x35 = 24,7454 v/

2nf = w
2nf = 315
f=50Hzv

=7

t=1,4ms=0,0014 sec

i =35 Sin 315t (180/7) v
i = 35 Sin 315 (0,004)(180/7) v
i =333234V

(4)

3)
(1)

(1)

(1)

3)
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33 Data:

n =110 Turns
A =120x10"*m?

N

=3000r/m

B=16T

3.3:1

3.3.2

3.3.3

QUESTION 4:
Given:
V, =230V
f =50Hz
B=15T

4.1 by =

Ny

T 4,44x50x0,075

f=—=C=50Hzv
60 60

E,, = 2nBANn

3000
60

= 2n(1,6)(120x10'4)(

)(110)«/
= 663,504V v
Eyms = 0,707 E,, = 0,707x663,504 = 469,097 V v

Egpe = 0,637 E,, = 0,637x663,504 = 422,652V v/
TRANSFORMERS

A = 0,05 m?
d=27mm
I/mm? =34

BA

(1,5x0,05) = 0,075 Whv'v

Eq

T 444f ),

20 _ 13,813 = 19 Turnsvv

4.2 md?

_w(2,7)?

4

= 5,726 mm*v'v’

[ = (I/mm?)A

= 3x5,726 = 17,178 Av'V'

S=Vv,I,

=2
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30x17,178 = 3,959 kVAv'Y

(2)

3)

(2)
[20]

(4)
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QUESTION 5: AC MACHINES

5.1 Given:
V=1200V
= 50 Hz
N =1300r/m

% slip = 35%

N
% Slip = SN x100 %

5

35 = Ms=1300, 1 00% v v’
= 2000r/mv’
60
0
p
_ 60x50 _ _
ol e 1,5 = 3 poles vV (5)

Srarting Winding

5.2

&,
Single phase
AC Supply

Capacitar

Centrif 1 Switch
Main Winding 3 entrifugal Switch

Q s

® (Any 3 x 1)
(Correct labels)(3 marks)

(Correct circuit diagram)(2 marks) (5)
[10]
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QUESTION 6: GENERATION AND SUPPLY OF AC POWER AND MEASURING
INSTRUMENTS

6.1

Coal power stations
Nuclear power stations (2)

6.2

To reduce transport costs
To reduce serious traffic problems on the roads
To keep pollution away from densely populated areas (3)

6.3 Given:
R, =70Q
R, =700Q
R; =400 Q
R, =Ry =7

switch %

RiRs = R3R;

Ry = Ry = 222 = T80 — 4000 0 v v/

(Correct circuit diagram)(2 marks)
(Calculation)(3 marks) (5)
[10]

TOTAL: 100

Copyright reserved



