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A cumrent source in a linear circuit has i, = 5 cos (2000f - 25 A .
(i) Find the amplitude of the current

(i) Find the period of the current

(ii1) Find the frequency of the current

(iv) Calculate i.at7=3.0 ms

(10 marks)
Convert v; = 100 sin (2000¢ + 180°) to cosine form.
(3 marks)
Given the complex numbers z) = -3 +j4 and 2; = 12 + 5, find :
{i) £,Z,
i
%
Giy 2%
21— 2
(iv) 2z,
{12 marks)

Explain briefly the time-domain and frequency-domain parsdigms with aid
of appropriate diagrams and equations. Is it possible o combine the time-
domain and the frequency-domain paradigms in one axis for analysis
purposes?. Give support of your answer.

{9 marks)

The current in a series circuit of R = 5 Q and £ = 30 mH lags the applied
voltage by 80°. By drawing the impedance diagram, determine the source
frequency and the impedance of this series circuit.

(8 marks)
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A series RC circuit with #= 27.5 Q2 and C = 66.7 F, has sinusoidal voltage
and current, with angular frequency 1500 rad/s. Find the phase angle
between the current and voltage.

(8 marks)

Compute the equivalent impedance Z,, and admitiance ¥, for the four -
branch circuit as shown in Figure Q3(a).
(9 marks)

The total current (f;) entering the circuit as shown in Figare Q3(a) is
33.0£-13.0" A. Obtain the branch cument 7/ and the voltage V,.

(8 marks)

Determine the current [; and 72 in the parallel circuit of Figure Q3(c).
(8 marks)

Briefly describe the node voltage method for a frequency domain network.
(9 marks)

Using the node voltage method as in part (a} above, obtain the current 7 in
the network of Figure Q4 (b).
{16 marks)

Show that the line-to-line voltage ¥, in a three phase system is 3 times
the line-to-neutrai voliage ¥ruge.
(¥ marks)

A three-phase,.pps system, with a rms line voltage 70.7 V, has a balanced
delta connected load with impedances 20./45°C). Obtain the line currents
and draw the voltage-current phasor diagram.

(9 marks)

A three-phase, three wire nps system, with a rms line voltage of 106.1V, has
4 balanced Y- connected load with impedances 5.2 — 30°€2 . Obtain the
cutrents and draw the voltage-current phasor diagram.
{9 marks)
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Explain briefly the following terms :

Use an appropriate diagram or equations to support your explanations.
(1) Mutual inductance

(i} Ideal transformer

(ui) Real transformer
{13 marks)

A 150 kVA , 2400/240 V transformer has the following parameters:
R,=020 X,=0450 R, = 10000 Q
R.=0.002Q X:=0.0045 Xn=1350 02

By using equivalent circuit referred to the primary -

(i} Calculate the primary voltage of the transformer at rated load with 0.8
lagging power factor
(ii) Determine the efficiency and voltage regulation of the transformer
{12 marks)

Describe the characteristics of the following motors using an appropriate
diagram and equations (o support your explanations ;

() DC shunt motor
(i1) DI series moior
(13 marks)

A 250 V shunt penerator has an armature resistance of 0.25 £ and a field
resistance of 125 0. At no load, the generator takes a line current of 5.0 A,
while running at 1200 rpm. If the line current at full load is 52 A, calculate
the full load speed.

{12 marks)
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