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questions in Section A. For Section B, answer two (2) question only.
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 SECTION A (Total: 60 marks)

INSTRUCTION: Answer ALL question.

Please use the answer booklet provided.

Question 1

(a) Calculate the problem as follows;
i.  Given o =200 rad/s, determine how long it will take the sinusoidal waveform to
pass through an angle of 90°.
(4 marks)’
ii. Find the angle through which a sinusoidal waveform of 60 Hz will pass in a

period of 5 ms.
(4 marks)

ii. Giveni=6x107sin 1000¢, determine iat t =2 ms.
(6 marks)
c v, Draws and explains the phase relatio‘nship between the sinusoidal waveforms of
the following set. |
) (6 marks)
v =10 sin (ot + 30°)
i = 5sin (ot+ 70°)

(b) Calculate the value of capacitance C should be used in figure 1, to make the current i

have the same phase as the voltage e(t)?

+

e(t)=6 sin (3771) VAC@ 0111

Ay
/|
Cc=2?

Figure 1

(10 marks)
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' Question 2

(a) Three impedances are connected in series across a 150V, 3.5 kHz supply. The

impedances comprise:

Zy - an inductance of 0.55mH and 7Q resistance,
Z, - an inductance of 770xH and 8 Q resistance, and

Z3 - a capacitor of capacitance 15uF and resistance 7Q

Assuming that there is no mutual inductive effect between the two inductances,
calculate:

i. the total circuit impedance

(6 marks)
ii. circuit current |

(4 marks)
iii. the circuit phase angle

(2 marks)
iv. the voltage across each impedance

\ (9 marks)

v. the power dissipated in the circuit

(2 marks)

(b) A coil of resistance 25 Q and inductance 100 mH is connected in series witha -

capacitance of 0.12 yF across a 200 V, variable frequency. Calculate :

The resonant frequency
(2 marks)
ii.  The current at resonance
(2 marks)
ii. ~ The factor by which the voltage across the reactance is greater than the supply
voltage. (Q factor)
(3 marks)
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SECTION B (Total: 40 marks)

INSTRUCTION: Answer TWO (2) questions only.

Please use the answer booklet provided.

Question 3

(a) Use superposition to find V in the circuit shows in Figure 2;

(14 marks)
Vs =1220°V
i f\C . R, = 1Q .
— A 0
: +
y Xc=-41Q
R, =24 QP/ Q)g J — VO
. ls =4-,0° A :
I N I
X Figure 2
(b) Find the polar form of voltage v.,in Figure 3.
(6 marks)
Zq
-j20 kQ
e =100 £0°V () ab ko
Zs =
-j10 kQ
Figure 3
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" Question 4

(a) Refer to Figure 4 and determine the current through the load R_ using Thevenin

Theorem.
(10 marks)
Ry R2 .
N AN~ L
22 kQ 22 kQ
v
3240" Vac f\g L Gy Re
’....
Figure 4
(b) For the power system shown in Figure 5, find:
b
I the total apparent power and the power factor.
(5 marks)
i the total current iy in polar form.
(5 marks)
Load 1 . Load 3
iT
—— | 48kW 0 kW
0 Var 6.5 kVar (cap)
Load 2 Load 4
+
180 sin (120t) V. D) 10 kW 18.2 kW
1208 AC@ 14 kVar (ind) 7.5 KVar (ind)
Figure 5
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* Question 5

Figure 6 shows a three phase star-connected load impedances Z; = 20 + j37.7 Q per phase
are parallel with another connected impedances Z, = 30 — j159.3 Q. The phase voltage of

generator is 398 volts. Determine:

(a) impedance total per phase

(8 marks)
(b) load voltage per phase

(3 marks)
(c) the line current (1)

(6 marks)
(d) the power factor (cos 6)

’ (2 marks)

(e) the active power (W)

(3 marks)
(f) the reactive power (Var)

(8 marks)
Generator

, 7/ tow
\/CA:BE)8;/),6 ( \>, ‘\\\//\Bzggg\/
) ~)

Q/ AC \\ \
+ 7 -
c / AC \ B
A o
- ‘A‘:_>+
VBC:398V
. R

Figure 6

END OF QUESTION PAPER
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