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Number Description

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:
Write your name in the candidate name box below.
All working should be completed in this test booklet.
Answer ALL questions
Show all workings for calculations.

Formulae:
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Question 1

a) Describe with reference to atomic structure how electricity flows through a conductor.
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[3 mark]
b) Draw and label an arrow to show the direction of conventional current flow on the
circuit diagram below.
[1 mark]
\4
o
Sy ||
c) Give fluid and mechanical properties which are analogous to the following electrical
terms :
Voltage = ) '“j'bﬂme
Current MOV@M
Resistance : \ia\\'e.) V\SCCC\L‘Z ; ﬁnc\lm .
[3 marks]

Page 2 of 10



d) State :

Kirchoff’s Current Law:
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[1 marks]
e) State :

Kirchoff’s Voltage Law:
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[2 marks]
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Question 2

5V
. I
I |
400 Q 4kQ 2 kQ
400 Q 800 Q
a) Calculate the total resistance for the circuit above

12472 en

b) Calculate the unknown current, It

V=]V

T=V =D
B 4%

.05 MA“

[4 marks]

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

#le\f = SL:&t ‘53 e .24 w\W

©. HFH

v/ v

[2 marks]

d) Calculate the current flowing through the 800 ohm resistor.

o5 "‘63 = CZB?%MA‘

= 0.6 b//

e 0 - FSahA

[2 marks]
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Question 3

24V
| | 0.4 mA
y > |
6 kQ
3kQ 0.3 mA
A
T
2 kQ
Bl 0.4 mA
L0 v O—= >
a) Label and calculate the unknown currents in the circuit above.
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[4 marks]
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b) Calculate the unknown voltage, V.

\Is T2 3V4 \'/
Vo 2 paxe?x fr16> = 2.6
Vg = 0-?—%«@”% e w1 = -Gy /

V,,{:;\/ .
v/

\lg < ﬁ-%%((‘;ﬁ* ”5"?@% ’?»@‘q\/

Vi +Vg &V aV,, 4VNs = O
Vine _as 4 2.6 +LG A0 Y v
Ve = =193y yd

[5 marks]

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

S \ / [1 marks]

—>
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Question 4

a) A long thin aluminium wire has a resistance of 0.33 Q at a temperature of 0 degrees
Celsius. Calculate the resistance of the wire if it is heated to a temperature of 120 degrees
Celsius, given that the temperature co-efficient of the material is 4 x 10° K

€032 0
A= LwiS
Tn‘;‘@@ﬁ b@ﬁd@-&m \/
e
Ti=120C DR - q.-mo”% xC)fB%xé__LO»O} \//
DR = o0 Vg 2
R,z Cor D =032 401584+ V
¥, -0 ak L
[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 0.16 mm and a resistance of 80 Q.

Q. 2.65%0 2 on /

oL s 1-er”

3»—:?‘)46 AA, A

P =0 1.
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L
By (0

[5 marks]
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Question 5

13V

—{ ]

O O
Vr

a) A certain battery has an EMF of 13.1 V. Calculate the terminal voltage Vr when a
current of 9A is drawn, if the battery has an internal resistance of 0.225 Q.

= éw% - Y0 /
= \%-\ - @ ¥ @2~2f5> /
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End = V_ IQ'T:
V
v

[3 marks]
A%

600 uF 600 pF

IT —i%—ilf'

1300 pF Il 1200 pF
9(%pF
b) Calculate the total capacitance of the circuit shown above.
Cor. = Ll = 3 /y»F" _
o' ‘boo

—Lacd= 200400 = 1200 b v

coene A T = wbsie S
VAP
"{;m j00 1%L
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[4 marks]

c) Explain how a capacitor stores energy and describe its construction.
Menhon
- 2 ﬂ\cl.\w';‘j /
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[3 marks]
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Question 6

a) Draw lines around the coil below to indicate the magnetic field lines which would be
produced when a current is passed through the coil.
) [3 marks]

b) Explain the principles of how an alternator produces electrical current in a vehicle to
charge a battery.

[4 marks]
Menhon
=~ Condudtr  menreS wa Mq%hc. 4’@10\ /
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c) Explain what is meant by the term rectification

ﬁmmh‘n% AL cument to m(a\i
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END OF TEST
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