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QUESTION 1
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1,5 Ohm
0,2 Ohm

F E D
Consider loop:ABEFA :loop:ACDFA
SE->IR=0 SE->IR=0

(E:-E.)-(I,R: +(IR>-I.R2)) =0

(80 - 60) - (OI 211 + (ol 311 - ol 312) =0V
20-0,51,+0,31,=0..cccc0vmrrunres (1)
(E:-E3)- [I1R1 + Rslz] =0
(80_50)_(01311"‘11512) =0 v

30-0,3I;-1,5I, = 0eeereres vereene (2)

Eq./Verg.(1) x (5) = 100=25T,+ 15T, =0V .eeervrn.... (3)
Add (2) and (3) =130-2,8,=0

Thus: I, = 130/2,8 = 46,43 AV

Substitude I, = 10 A into Eq. (1)
20-0,5(46,43) + 0,31, = O

-1,=20 - 23,2143/0,3 =-3,2143/0,3
-I,= -10,7143A Thus Vv

I, = 10,7143 A

1,-1.=35,7143 A

1.1.1 I, = 46,43 A from pos. to neg. v’
1.1.2 I,-1,=10,7143 A from neg.to pos. v’

1.1.3 I, = 10,7143 from neg. to pos. v
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000=100R

R =100 vx

| Vse = IR Ve =V1—Vse | =V/R
= 10x10 =190 - 100 =90/15
=100Vv =90V YV =6 AV

I =10-6=4AY
Maar V=90V

Ve 90
=—="-=22,50QVvV

Re=7 "2 =%~ 7)

1.3 The type of material used, and the heat treatment and the mechanical
handling to which the specimen has been subjected. (3)
14 They are almost unaffected by temperature. (2)
[20]

QUESTION 2

2.1 2.1.1 Cs=8+10=18pyF vV

212  Q,=Q,=Q,=VC =20x18 yF =360 uC vv
V =Q/C =360/8 & 360/10

=45VVv & 36V YV

2.2 Air, Paper, Mica, Ceramic, Polycarbonate, Electrolytic (Any 3 x 1) (3)
2.3 2.3.1 I.=Ir—Ic
=350-150 v
=200 A
2 -3)2
A, =" 200 ) _3,141502654x10 “m? V¥
Ra — Paxl-a but
Aa

_ 0,028x10 °x500
3,141592654x10°
=0,04456338407Q

d- [PcLc _ |4X0,017x10 X500 _, 5 496,10
nRc | n(0,05941784542) (6)
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2.3.2 V.=I.Ra

—200x0, 04456338407 v
-8,912676813 V
o= Ve _8/912676813 _ 50417845420+
Ic 150

2.4 R:=R[1+a (t:-t.)]
232 =200[1+(100°-60°)]

vvv
232 =200[1+x(40)]
a =0,004 per degree C (3)
[20]
QUESTION 3
3.1
400 V
N
360 V
Y v 734
320 V A
Viime/lyn/~=IR = 40 x 8 = 320V
280 V
Va2
Marks/Punte
240 V
Graph/Grafiek =3
Viine/lyn =2
Labels/Byskrifte = 1
200 V Ans/Antw =2
EI'K"F Rerit/krit =2
VOLTS/ ToT =10
EmMK 160V v/ R crit/krit = V/1 £160/8 = 20 Ohms ,
IN
VOLTS
% q20v
80 V va/
40 V
Va/
0
4A 8A 12A16A20A24 A28 A32A 36 A40A 44 A48 A
CURRENT IN AMPERES / STROOM IN AMPERE 15/
(10)
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3.2 Lo = V+I,Rse
SH——
RsH
~ 360+ (50x0, 8) I.=I.+Iss E=V+I.R.+IRse
B 10 vv =50+40v =360+(90x0,2)+50(0,8)vVv
_ 400 =90 A =418V
10
~40A ()
3.3 Shunt connected
Series connected
Compound connected (3)
3.4 To limit the initial starting current to an acceptable value. (2)
[20]
QUESTION 4
4.1 E, =4440 N,
N, =E,/4,44f 0D
=888/4,44 x 50 x 1 x 200 x 104
= 200 Windingsv' v'v'v’
N, = VXN:_8880x100 .54 \yingingsvv
Vi 444
V. ms= 0,707V,
(6)
4.2 4.2 .1 Vv, =360/0,707 = 509,194 Vv/
4.2.2 T = 1
f
T = i =20ms v
50
(2x1) (2)
4.3 4.31 ip=60,-45°=42,42641-j42,42641
vv
i.=30,30°=25,98076 + j15
Total current =68,4072 -j 27,426V
=73,72-21,8473°v
ir=73,7 Sin(wt-21,8473°)A v (5)

Copyright reserved Please turn over



MARKING GUIDELINE -6-

4.4

ELECTROTECHNICS N4

4.3.2

T410(E)(N30)T

441 Z,=9+j9=12,729.,45° Z,=3-33=4,2426.-45°

Z:=12+j6V
Z:=13,416.26,5651°Q v
V=12

442 LV
z

268,3282/0°

"~ 13,416./26,5651°

arbeidsfaktor = Cos -26,5651 laggingv’
= 0,894

=20 £-26,5651° = 20 AvV

QUESTION 5

5.1

5.2

5.3

5.4

vV 120
Iv Ry 600 '

V120

V, =V, Vg =360-120-240 A v
V, 240

R, =-X=-2""-480Qv
I, 05

It serves as a protection system and activates an alarm.

(2)

[20]

It produces a constant torque and let the motor run quietly and ensures that it

operates at a good power factor.

Calcium chloride or silica gel which extracts the moisture from the air.
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5.5 5.5.1
5.5.2
5.6 5.6.1
5.6.2
5.6.3
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Radial and ring feeders (2)
Radial feeders (1)
&Z& V= VeNs _ 6 000x300 _ 600V v 1
V. N, N, 3000 - (1)
S
S=VI ~ I,=> = 30000=5_/
\'} 6 000
S
S=VI P=—=30000=50A~/
Vv 600 (2)
6 000 vv
E=4,440,fN .. = =7,50571 mWb
% M~ 4,24 x 60 x 3 000
(2)
[20]
TOTAL: 100



