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QUESTION 1
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QUESTION 2

2.1 e Armature current (7, )
e Flux per pole (¢) (2)

22 States that when a coil or conductor cuts or is cut by magnetic flux, an emf is
induced in that coil or conductor.
OR
States that an emf or open circuit voltage is always induced in the coil whenever
the magnetic flux linking with the coil changes. (2)

2.3 e Varying the value of the armature voltage.

Varying the value of the main magnetic flux.

Varying the effective number of armature conductors.

Series — parallel speed control.

Word — Leonard control system. (Any 2 x 1) (2)

2.4 E=V-LR, -LR,
E =250-45(0,1+0,25) v
=23425VY
_E
" No
~ 234,25
(1000)(25 x 107%)
=937 v (4)
[10]

QUESTION 3
3.1 e The effective field flux is reduced due to armature reaction as the load

Increases.
e The Voltage drop due to the armature circuit resistance.
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3.2 3.2.1 Used as welding generator or carbon-arc searchlight.
3.2.2 Used as a voltage booster on DC transmission lines.
3.2.3 Used as the generator in the Ward-Leonard motor generator system.
(3x1) (3)

3.3.1 E= 2p¢ZN
60c¢
_ 2(2)(30x 10_3)(500)(850) v
60(2)
=425V VY (3)

332 E=V+IR,

_E-¥
o Rﬂ
_425-400
0,25
=100AY (2)
[10]
QUESTION 4
4.1 mzizﬁzz,@;/
R, 120
I, =1,+1,=56+25
=58,5Av
(2)
4.2 Armature winding copper loss = IjRa
=(58.5)*(0.3)
=1026,675W v
Shunt field winding copper loss = IR, or Shunt field losses = IV
= (2,5)2(120) = (300)(2.5)
=750 W v =750 W
Iron, Friction & windage loss = VI,
=(300)(2,2)
=660 W v’ (3)
4.3 P, =VI,_ =(300)(56) = 16800 W =168kW (1)
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4.4 P =P +losses = 16800 + (1026,675 + 750 + 660) v/

=19236.,675W =19,237kW v (2)
43 Efficiency = F x 100%
= ﬂ x 100% v
19236,675
=87,333% v
OR
Efficiency = s L x 100%
VI+(IIR, +1V+1,,V)
- (300)(56) x100% v
(300)(56) + (1026,675 + 750 + 660)
=87.333% v (2)
[10]
QUESTION 5
Bl e=E_sin Q2aft)
195 =325sin (27 x50xtx57,3°) v
2. B ST = i
325
—
- sin~ (0,6) v
(27 x50x57,3%)
=0.002sec = 2,048 ms v (3)
5.2 e=E_sin 27ft)
325 =325sin (27 xS0 x t x57,3°) v/
~osin Qrx50xtx57,3%) = 325 =
325
B sin ' (1)
(27 x50x57,3")
=0.005sec =5ms v
(3)
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5.3 E, =0707xE,

= 0,707(325)
=229,775V v

E, . =0637xE,
= 0,637(325)
=207,025V vV

Form factor = —/=

ave

_29775 40y
207,025 (3)
54 Crest factor = E,
.- YW
229,775 (1)
[10]
QUESTION 6
6.1 X, =274fL
=27(50)(60x107%) =18,85 Q v/
X, = 1
27fC
_ L _xemav
272(50)(115%x10°%)
§ et N e a
R 50
¥ 10 oy
X, 1885
I :i = 130 =4,69?'A\/
X 2107 (5)
62  y = Ji2+u,-1.7
=J(2.6)° + (6,897 - 4,697)" v
=3,406 A v ()
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6.3 7 V. 130

, =l = —381680Q
I, 3,406 (1)
64 apli_ 26,
I, 3,406
= 0,763V (2)
[10]
QUESTION 7
7.1 e Unity power factor
e Lagging power factor
e Leading power factor (3)
7.2 7.2.1 P=J3V,1,cos6
= J3 (440)(21)(0,65) v
=10402.697 W = 10,403 kW v/ (2)
722V, _40,
33
=254,034 Vv (2)
723  l,=I,=21AY (1)
724, Y, 25404,
1, 21
=12.097Q v (2)
[10]
QUESTION 8
A .
8 B.1.1 Vap, = k2 =@ v
33
=219393V Vv @)
8.1.2 e Vin 6600
Vop, 219,393
=30,083:1=30:1v (2)
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VQ{P} !IEP}
;- Vary X dypy  (219,393)(500) o
42 Vir 6600
=16,621AY
Ly = ﬁ Lypy = V3% (16,621) v
=28,788 AV (4)
8.2 8.2.1 Star Connectionv’
8.2.2 Delta Connectionv’
(2x1) (2)
[10]
QUESTION 9
9.1 e |tis very accurate
e Itis almost uniform scale
e Itis well-shielded from any stray magnetic field.
e |t prevents the pointer from oscillating. (Any 2 x 1) (2)

9.2 e |tis expensive.

« [tis only suitable for use on DC supplies.

e The control springs of the instrument limit the current to a few milliamperes
and moving coil ammeters must therefore always be used with a shunt
resistor. (Any 2 x 1) (2)

9.3 9.3.1 v._.6©5
CI, 6x107

R =ILWRM =1000-120v

m

=1000Q =1 kQV

=8800=0,88kQ Vv

9.3.2 V, =1,R

]

=(6x107)(120)=0,72V Y
I,=1—-1=2—(6x10")=1994Av

R, =ln¥n 072 _ 43610y
T, 1.99%

sh

(2 x 3) (6)
[10]
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QUESTION 10

10.1 10.1.1 N = 2% = 256 combinations
10.1.2 N =2%= 16 combinations

10.2

10.3

High value of voltage gain
Low input impedance/high output impedance
Current gain is less than 1
No inversion of the signal

10110

(-) 1011
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1011

2x1)

(1 mark for each correct digit)

TOTAL:

(2)

(4)
[10]

100



