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Answer all questions.
1 (a) Anelectrical fan is rated at 300 W and is connected to a 240V mains supply for five hours.

(i) Calculate the energy used by the fan.

...................................................................................................................................... [2]
(it) Calculate the current drawn by the fan motor.
...................................................................................................................................... [2]
(b) Fig. 1 shows a resistor network.
IA +
1A 60]
1+ ]
24VT 169
T 2A
Fig. 1
(i) Calculate the value that will be displayed on the voltmeter.
...................................................................................................................................... [2]
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(it) Calculate the current I.
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2 (a) Draw a phasor diagram to represent a purely inductive AC circuit.

[2]

(b) A capacitor of 22 uF is connected in series with a 50 Q resistor across a supply of frequency
60 Hz.

Calculate the impedance (2).
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(c) Calculate the phase angle for the circuit shown in Fig. 2.

240V
50 Hz

)

]SOQ

§0.2H

Fig. 2
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3 (a) State the function of a simple generator.

(b) Explain with the aid of labelled diagrams the difference between a series-wound DC motor
and a shunt-wound DC motor.
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(c) A 240V shunt wound DC motor draws a current of 30 A. The motor has a field winding
resistance of 100 Q and the armature resistance 0.4 Q.

(i) Calculate the current in the field winding.

(if) Calculate the e.m.f. (E) that occurs in the DC motor.
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4 (a) Explain with the aid of labelled diagrams how a power supply or electrical components can
be protected by:

(i) the use of a fuse.

(i) the use of a diode.
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(b) An AC voltage is input into a full wave rectifier. Sketch the output voltage of the rectifier
on labelled axes.

[2]

(c) Explain with the aid of a labelled diagram how full wave rectification of an AC waveform
can be achieved by using two diodes.
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5 (a) Describe the difference between a digital signal and an analogue signal.

............................................................................................................................................. [2]
(b) Fig. 3 shows an electronic circuit used as a preamplifier in a domestic audio system.
+V
O
A
Vin Vout
O o O
ov
Fig. 3
(i) State the name of the circuit and explain the function of the resistors in this circuit.
INAME OF CITCUIT. ...ttt sttt st sbe st reenes
...................................................................................................................................... [3]
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(i) The voltage gain for the circuit in Fig. 3 is given by:

Volt Gai —1+R2
oltage Gain = R1

If R1 = 10 KQ, R2 = 100 KQ and the input voltage is 0.2 V, calculate the output
voltage of the circuit.
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6 (a) Complete the table below by drawing the circuit symbol for each of the logic gates

identified.

Logic Gate Name

Circuit Symbol

NAND

XOR

[2]

(b) Fig. 4 shows part of a combinational logic circuit used in an engine management system.

Fig. 4

Complete the truth table for this logic circuit, giving the logic levels at A, B, C, D, E and Q.

A

B

C

D

E

Q
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(c) Draw the combinational logic circuit represented by the Boolean expression

Q= (A+B).C

[2]

(d) Explain with the aid of a circuit symbol the function of a T-type bistable.

END OF QUESTION PAPER
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ADDITIONAL ANSWER SPACE

If additional space is required, you should use the following lined page(s). The question number(s)
must be clearly shown.
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