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1 Identify and apply appropriate physical principles and relationships in order
to solve engineering problems.
2 Manipulate equations to produce numerical values in engineering units.

Instructions to candidates:
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Question 1

a) Draw and label an arrow to show the direction of conventional current flow on the
circuit diagram below.
[1 mark]
b) Draw and label an arrow to show the direction of electron flow on the circuit diagram
below.
[1 mark]
) Label the positive and negative terminals of the battery.
[1 mark]
v
I
I I
d) Give fluid and mechanical properties which are analogous to the following electrical
terms :
Voltage
Current
Resistance :
[3 marks]
e) State :
Kirchoff’s Current Law:
[2 marks]
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f)

State :

Kirchoff’s Voltage Law:

[2 marks]
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Question 2

a)

A’_b]—4

4Q

——

6 Q

4Q

Calculate the total resistance for the circuit above

20

b)

Calculate the unknown current, It

[5 marks]

[2 marks]
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c) Calculate the total power dissipated by the circuit.

[2 marks]

d) Calculate the voltage over the 6 Q resistor.

[2 marks]
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Question 3

24V
: I 0.5mA
J —
6 kQ
3kQ 0.2 mA
Al
2kQ
0.4mA
O O Bl >
\%
a) Label and calculate the unknown currents in the circuit above.

[4 marks]

Page 6 of 10



b) Calculate the unknown voltage, V.

[4 marks]

) Indicate the sense of this voltage on the circuit diagram by symbolising the unknown
voltage as a battery

[1 marks]
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Question 4

a) A long thin aluminium wire has a resistance of 0.3 Q at a temperature of 0 degrees
Celsius. Calculate the resistance of the wire if it is heated to a temperature of 150 degrees
Celsius, given that the temperature co-efficient of the material is 4 x 107 K’

[5 marks]
b) A certain wire is made from a material with a resistivity of 2.65 x 10”® Q-m. Calculate
the length of a wire if it has a diameter of 0.1mm and a resistance of 20 Q.
[5 marks]
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Question 5

a) A certain battery has an EMF of 13V. Calculate the terminal voltage Vir when a
current of 8A is drawn, if the battery has an internal resistance of 0.25 Q.

[3 marks]
50V

1200 pF 1200 pF

s

2000 pF

b) Calculate the total capacitance of the circuit shown above.
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[4 marks]

) A capacitor stores 0.15 J of energy when a voltage of 6 V is supplied. Calculate the
capacitance.

[2 marks]

END OF TEST
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