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This paper conlaing 8 questions; each of which carries equal marks.
Students should present solutions to any 5 questions,

Formulae sheets arc auached. Students may use any formula withow
proof unless specifically requested for a prowl in a question.

1 a) Find the voltage Vac for the circuit shown in Fig. Qla.
(6 marks)
B Find the mean and Rms wvalues of the waveform shown in
Fig. Qlb. (6 marks)

c) When R {of Fig. Qlc) is 20 the ammeter reads 0.3A.
What will the ammeter read when R ois 0.5607

{8 marks)
& a) For the circuit shown in Fig. Q2a write down BUT DO NOT
SOLVE:
1) the mesh eguations using the loop currents shown.
ii) the node cquations taking O as the relerence node.
(10 marks)
b For the circuit shown in Fig. Q2b find Vag and L
(10 marks}
3. a) State Thevenins theorem. {5 marks)

b) Given that the Thevenin equivalent circuit of a network
is as shown in Fig. Q3 deduce the Norlon equivalent
circuil. (3 marks)

c) A network of impedances and sources of alternating
.emf has two terminals. The open circuit voltage at the
terminals is 260W and the short circuit current is 20A.

When a coil of 1102 reactance and oepligible

resistance is connected across the terminals 13A

flows in the coil. Find the circuil impedance behind

the terminals in the form (R + X6, (12 marks)
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Show from first principles that the energy stored in
a capacitor C is given by 1/2 CV2, where V is the final
voltage across the capacitor.  Assume the capacitor is
initially uncharged.
(5 marks)

Decfine time constant for a series CR circuit. {3 marks)
A 100uF capacitor is charged through a 5000 resistor
from a 1kV dc supply,

How long does it take for the capacitor to:

i) reach 50% of its final charge
ii) reach 50% of its final stored cncrgy

Assume the capacitor 1s initially uncharged. {12 marks)

If the supply voltage ¥V = (200 +j30) volts and the
supply current I = (5-j2)} amps, find the power and
power factor of the circuit. (7 marks)

Working from first principles show that the resonant
frequency of the circuit shown in Fig. Q3a is:

1
= AL C {4 marks)

For the circuit shown in Fig. Q5b find:

i) C to give resonance
1) Y al resonance
iii) Circuit @ factor (9 marks)

3 identical 30Q resistors are connected in delta to a 415V
J-phase 50Hz supply. Find the toial power dizsipated.

Find also the total power dissipated when one resistor

Toes  upen  circuil, {7 marks)

Find the current in the neuatral wire, of the circuit

shown in Fig. Q6, if the balanced 3-phase supply has a

phase voltage of 100V, Assume RYDB phass rotation

and take YrnN as reference. {13 marks)

Working from first principles show that the Emf
equation of a transformer is given by:

Hi-= 4..44m¢max

where f = supply frequency (Hz)
N = number of tums
tfmax = maximum core flux (Wb) (5 marks)

Q7 continued overleaf.... ...
























