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QUESTION 1: PRINCIPLES OF ELECTRICITY

1.1 1.1.1 Truev
1.1.2 Falsev
1.9.3 Falsev
1.14 Falsev
1.1.5 Truev’
1.1.6 Falsev’
1.1.7 Truev’
1.1.8 Truev’
1.1.9 Truev’
1.1.10 Truev’
1.2 Given:
R, =100, =150
R, =54, E, =12V
E, =25V, r, =080
1.2.1 _ RyxR,
TR +R,
=219 _ 33330v
10+5

rr=n+nrn=15+08=23Qv
Er=E +E =25+12=37Vv

Er =1y Ry + 17)

= — = 0,657 AVY
3,333+2,3
OR
o RHixR>
RT - (R1+R2) + rl + rz‘/
= (1“5) 49,5 40,8 =75,633 A0V Y
10+5
I =2 =27 = 0,6574v v
Rr 5,633

122  Ep=V+ln
V =37 —(0,657x2,3) = 2,189 Vv’

OR
Ve = IpRp = 0,657x3,333 = 2,189V
Iy =2 =22 =02194v
Ipp = -2 =22 = 0,438 4V
R 5
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1.2.3

1.3 1.3.1

1.3.2

1.4 Given:

E, =V, + Iy
2,5 =V, + (0,657x1,5)
V, = 1,515 Vv

Ey =V, + 17y
1,2 =V, + (0,657x0,8)
V, = 0,674 Vv

Copperv’
Aluminiumv’
l[ronv’
Goldv
Silverv’

Glassv’
Plasticv’
Paperv’
Rubberv’

Ci=25pF
V=90V
Co=15pF

1.4.1

1.4.2
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Q, =VC; = 90x25=2250uC v

Qr =0y + Qy = 2250+ 0 = 2250 uC v’

Cr=Ci+ Cy= 25+15=40uF v

V250 ey
40

~

OR

Qr =01+ Q;

Qr =VC,+VC, = 60x15=230Q
Qr =V(C +Cy)

2250 = V(40)

V =56,25V

Q1 = VC; = 56,25x25 = 1406,25 pCv’
Q, = VC, = 56,25x15 = 843,75 uCv’

(2)

(Any 2 x 1)

(Any 2 x 1)
(2 x2) (4)

(4)

(2)
[30]
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QUESTION 2: DC MACHINES

2.1 Given:
p=4
c=2x%x4=8
N =350 r/p
E=150V
® =0,05 Wb

5. 2ZNp¢
~ 60c

_ 60x150x8
" 2x350x4x0,05

= 514,286 = 515v

Conductors per Slot = £222ucters _ 515,

Slots 110
= 4,682 = 5 conductors per slotv’ (5)
2.2 Given:
I, =1,= 754, R, =020
Ry, =210 Q, R, =0.250
V=380V, E=400V

E=V+1,R, + IsoRse + IR,

Vie = IseRse = (75)(0,2) = 15 VvV

Viap =V —V,, =380 — 15 = 365 VvV
v 380

Ig=—==22-18094v

Bip BEG
I, = Iy + I, = 1,809 + 75 = 76,809 Av'Y
IoRy = E =V — I Rq — IseRee
— 400 — 380 — (76,809x0,25) — (75x0,2) v’

= —14,2023 Vv (10)
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2.3 Given:

Rstart = ?, Istart = 1,5 IFL
V=420V, Ra=0,250Q
P=15kW,

| =P/V =15 000/420 = 35,714 AV

Istat = 1,5 IFr = 1,5 x 35,714
=53,671 AV

Rt = V/lstart = 420/53,571
=7,840 Qv

Rstat = RT— Ra = 7,840 - 0,25v
=7,59 Qv

QUESTION 3: AC THEORY

3.1 3.1.1 For coil A:
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Xia =2nfL = 2m x 50 X 200 x 1073= 62,832 Qv

Xo = — L = 57,8750

T 2mfC T 2mx50x55x10~6

Za=R+jXL=36+j62,832=72,415 < 60,819°v
Zecap = R — jXc = 30 — j57,875 = 65,188 < —62,6°V
Za+Zcap= 66 + j4,957 = 66,186 < 4,294°v vV

__ ZaxZcap
Za+Zcap

= 71,323 < —6,706° Qvv

For coil B:
Xig=2nfL =21 x50 x 100 x 1073 = 31,416 Qv
Zp= 20+ j31,416 = 37,242 < 57,158° v

Zt =Zp+ Zb = 90,835 + j23,087 = 93,723 < 14,261°vV

_ vVt 200<0°

It=—=—————=2,134 < —14,261Av Y
Zt  93,723<14,261

(5)
[20]
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3.1.2 Veoita = flzp

=2,134 < —14,261 x 71,323 < —6,706v
=152,203<-20,967° Vv

Veois=ltZs
= 2,134 < —14,261 x 37,242 < 57,158
= 79,474 < 43,257° Vv

3.1.3 Ix= ‘Z’_E = 2,102 < —81,156° Av

e %5; = 97985 « 41,6335 AV

QUESTION 4: TRANSFORMERS

4.1 o

Core-type with concentric windingsv’
Shell-type with sandwich windingsv”

4.2 Given:

i =50Hz
N, =25Turns
N, =300Turns

A=18m"
E, =230V

4.2.1 E = 4,444 fN

422 ¥, _N,

230 = 4,444, x50x25 ¥
@, =0,0414Wh v

423 Voltage/Turn _v1_230 _ R 4

Copyright reserved

N1 25

(4)

(2)
[20]
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QUESTION 5: AC MACHINES

5.1

5.2

5.3

e Resistance-start induction motorv’
e Capacitor-start induction motorv’
e Capacitor-start capacitor-run induction motorv’

Starting winding:

e Has thinner conductorsv’

e Located on top of the running windingv’
¢ Has high resistance and low inductance

Running winding:
e Has thicker conductorsv”
e Located at the bottom of the slotsv

¢ Has low resistance and high inductance
Any TWO from each winding (2 x 2)

Refrigeratorsv’

Automatic washing machinesv’

Compressorsv’

Pumps

Conveyors (Any 3 x 1)

QUESTION 6: GENERATION AND SUPPLY OF THE AC POWER AND MEASURING

6.1
6.2

6.3

6.4

6.5

INSTRUMENTS

Coal power stationsv” and nuclear power stationsv’

e To reduce transport costsv’
e To reduce serious traffic problems on the roadsv’
¢ To keep pollution away from densely populated areasv’

Wattmeterv’

e Current coil is connected across a shunt resistorv’
e Voltage coil is connected in series with a multiplierv’

Given:
R1=7
R2=100 Q
R3 =200 Q
Ra=200Q
R, = RsRy _ 200x100 _ 1000 Qv v
R, 20

TOTAL:
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(3)

(4)

(3)
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(3)
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