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Question One
a) State THREE advantages of three phase systems over single phase systems (3 marks)

b) Prove that the current flowing between the neutral points for a star-star connection with a
balanced load is equal to zero (8 marks)

¢) A series RLC circuit containing a resistance of 15 Q an inductance of 200 mH and
capacitance of 33 uF are connected in series across 100 V 50 Hz supply. Calculate the
total circuit impedance, circuit’s current, voltage across the components, power factor
and draw the voltage phasor diagram (15 marks)

d) Differentiate between low pass filter and high pass filter (4 marks)

Question Two

a) With the aid of sketches, give a brief description of the following connections as applied
in three phase circuits
1) Star (Y) connection (3 marks)
11) Delta (A) connection (3 marks)

b) For a 208-V three-phase ideally balanced system shown below,
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Find:
1) The magnitude of the line current I;

(4 marks)
i1) The magnitude of the load’s line and phase voltages Vi1 and Vg ;

(3 marks)
iii)  The real, reactive, and the apparent powers consumed by the load;

(3 marks)
1v) The power factor of the load.

(2 marks)

¢) Determine the line current of a balanced delta connected load if current through one of
the phases is 10A (2 marks)

Question Three
a) Differentiate between Band stop and Band pass filters
(2 marks)



b) Design a low pass filter (both T and n sections) having a cut off frequency of 2 KHz to
operate with a terminated load resistance of 4000). (sketch the circuits)
(6 marks)
¢) Design an m-derived LPF (T-section) having a cut-off frequency of 6 kHz and a design
impedance of 500 V. The frequency of infinite attenuation should be 1.75 times the cut-

off frequency
(10 marks)

d) State TWO types of attenuators

(2 marks)

Question Four

a) Differentiate between one port network and two port network

(4 marks)
b) State the FOUR Z-parameters of a two port network

(4 marks)
¢) For the circuit given below, find the Z-parameters

(5 marks)
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d) Distinguish between Y and Z parameters

(2 marks)
e) Find Y parameters for the circuit shown below

(5 marks)

Question Five
a) Sketch a frequency response curve for RLC series resonant circuit with clear indication
of bandwidth
(3 marks)
b) State TWO similarities between series resonant and parallel resonant circuits
(2 marks)
€) A series resonance network consisting of a resistor of 30Q, a capacitor of 2uF and an
inductor of 20mH is connected across a sinusoidal supply voltage which has a constant
output of 9 volts at all frequencies. Calculate, the resonant frequency, the current at



resonance, the voltage across the inductor and capacitor at resonance, the quality factor
and the bandwidth of the circuit.
(7 marks)
d) Sketch phasor diagram of parallel RLC circuit and derive equation for source current
(4 marks)
e) A 1kQ resistor, a 142mH coil and a 160uF capacitor are all connected in parallel across a
240V, 60Hz supply. Calculate the impedance of the paralle] RLC circuit and the current
drawn from the supply
(4 marks)



