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QUESTION 1

L R R R . LI
12 6

112  Q;=Q,=Q,=VC =20 x4 pF =80 uC v'v'

V =Q/C=80/12 & 80/6
=667Vv & 1333VYVY

1.2 Eddy currents v' They heat up the core v and is a waste of energy v
1.3 1.3.1 I.-I.-1.
=300-100v
=200A
2 -3y2
A.- ":a -ECTY _1,963495408x10*m’ v
R.= PaXLa but
Aa
_ 0,028x10°x1 500
1,963495408x10° v
=2,139042435 Q
1.3.2 -6
vdo 4PL. |4x0,018x10°x1500 _ 2,835 mm v
nR, n(4,27808487)
Va~IaRa v

=200x2,1390424352 = 427,808487 V
V¢ 427,8084870
Ic 100

Rc - 4,27808487 Qv

1.4 Rt - R30[1+a30(t_400)]
=500[1+0,004(60°-40°)]
=500[1+0,004(20)] vV
=540 Q
=540-500=40Q
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QUESTION 2
2.1 A I, B I, -1, C
>
N Iz
" C) Y
150 V' 380V | -
|
4? ,6 Ohm 5 Ohm
0,25 Ohm
F E D
Consider loop: ABEFA :loop:ACDFA
SE-YIR=0 SE-SIR=0
(E,—E,)-(IR -I,R))=0
(E, -E,)-(I,R,-I,R,)=0 E-[L,R, +R,(1,-1,)]=0
(150-80)-(0,25I,-0,6I,)=0 v 150-0,25I, -5I, +5I,=0 v
70-0,25I, +0,6I, =0.......... (1) 150-5,25I, +5I, =....... (2)
Eq. (1) x (5/0,6) = 583,333 —2,08331,+ 51, =0 v...(3)
Add (2) and (3) =733,333-7,3331,=0
Thus: I, = 733,333/7,333 = 100 AV

Substitute I, = 100 A into Eq. (1)
70-0,25(100) +0,61, = O

-1,=70-25/0,6 = -45/0,6
-I,= -75A Thusv
I. =75A
I,-I, =100-75=25A
2.1.1 I, = 100 A from pos. to neg. v (5)
2.1.2 I, =75 A from neg. to pos. v (2)
2.1.3 VL =25x5=125V.V (2)
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2.2 Vv =lR
100 =20R
Ry =50V
2.2.1 1
Rse = RT_RP=5_—i T S Vse = IRg Ve =V1—Vse
R1 R2
1
5-4+—75 =20x0,5 =100-10
9°'9
= 5. 1 =10Vv =90V Vv
0,222
= 5-45
= 05 Qv (5)
222 I,=20A
but v,=90V
Iso= i = 9? =10A
1 90 Vv
vP
=—="—=10A
I200 .9 2)
2.3 Ampere is defined as the current which is maintained in two straight parallel
conductors of infinite length of negligible cross-sectional area, and placed
1 metre apart in a vacuum, would produce between the conductors a force of
2 x 10”7 Newton per metre of length. v'v'v/ (3)
2.4 They are almost uneffected by temperature v/ (1)
[20]
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QUESTION 3
3.1
100 Vv
Vv
90 V
Y ’ v Yo/
80V Ve
VHne/lyn=1IR = 10x8 =80V v
70V
Vo)
Marks/Punte
60 V
Graph/Grafiek =3
Vliine/lyn =2
Labels/Byskrifte = 1
50 V Ans/Antw =2
E.'?f.F Rerit/krit =2
VOLTS/ Tor =10
EMK 40 Vv ¥/ R crit/krit = VV/I/=40/20 = 2 Ohms J
IN
VOLTS
“ 30v
20V Va/
10V
Vo/
(0]
1A 2A 3A 4A 5A 6A 7A 8A 9A 10A 11A 12A
CURRENT IN AMPERES / STROOM IN AMPERE 2/
(10)
3.2 V +
I — ILRSE
SH R
SH
290 + (40x0,25) vv
30
~ 300
30
=10 A
IL=1+1I
=40+10Y
=50A

E=V+I.R." IR«
= 290 + (50x0, 4) + (40x0,25) vv
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3.3 e Brush shiftingv’
e Using interpolesv’

e By placing compensating windings in the pole shoesv’

3.4 To limit the initial starting current to an acceptable valuev'v’

QUESTION 4

4.1 E, = 4,440 N,

4.1.1 ®, =E,/4,44f N,
= 1110/4,44x50x200x10x10~4
=25 Teslav vy

4.1.2 X

N - VXN, _ 111x200 .
2 v 1110
1
4.2 4.2.1 V,. =0707V,_
vV, = 424,2 _ o0 vv
0,707
422 r =1
f
o=l 1 ok
t 25x10
4.3 : = 6,708-30= 5,8093 + j3,354

1

12

i =6,708- - 30= 5,8093- j3,354vV

Total current =11,6186 +j 0
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=11,6186.0"v
i 11,6186 Sin(wt + 09A v

T470(E)(A12)T

(2)
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4.4 4.4.1

4.4.2

443

44.4

4.4.5

QUESTION 5

5.1 5.1.1

5.1.2

5.1.3

5.2 Air, Paper,
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Z.= 15+ j10= 18,03 33,69 v
Z,=15- j10= 18,03 - 33,69« v
Z +2 =30-j0=3020Qv

— IZIXZ
ZT Zl + ZZ
_ 18,03-33,69-x18,03- - 33,69+,

30- 0
- 10,833- 0= 10,833 - jO,Q

V _ 270,825 0«

Y - =25,0°A v
Z. 10,833 0w

V=1Z 1, =

I, = Zl = 270,825-0°/ 18,03-33,69=15,023- -33,69°'A v
1

P=V?R = 270,825%/10,833 = 6,77 Kw or
P=I’R = 25?x 10,833 = 6,77 kW or
P =VI=270,825 X 25 =6,77TKw v

R _10,833

CosO = —= =1V
Z 10,833
£=£ YA =VSNP _ 200x40 — 400V vV
Vs Ng Ng 20
1 =VSIS _ 200x20 C10A VY

v, 400 —
P- V.I.Cos Q= 200 x20 x 0,6 = 2 400 W v

Mica, Ceramic, Polycarbonate, Electrolytic

T470(E)(A12)T

(4)

(1)

= 270,825-0°/ 18,03-33,69=15,023- -33,69°A v

= 270,825-0°/18,03-33,69=15,023-33,69°A v

(1)
[20]

(Any 3 x 1) (3)
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5.3 It produces a constant torque and lets the motor run quietly and ensures that
it operates at a good power factor.v'v'v’ (3)

54 Natural cooling by atmospheric circulationv’
Oil-immersed with natural coolingv’ (2)

5.5 Radial and ring feedersv'v/ (2)

06 - Y29 g5
R, 800

- Y_200_ 4,
R 2

(=2N=

I,=I,+I,=1+0,25=1,25A v

V 4=V ;-V o=400 — 200 = 200 Vv

R, - Yx_ 200 600
I, 1,25 (5)
[20]
TOTAL: 100
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