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SECTION A — (25 Marks)

INSTRUCTIONS:

Select the best answer for the following statements and place the identifying

letter in the bracket. Each correct answer is worth 1 mark.

1. A piezo-electric material will produce an e.m.f when:
A.  exposed to sunlight
B. subjected to mechanical pressure
C. heated
D. passed through a magnetic field.
(1 Mark)
2. The ability of a conductor to permit the flow of electricity is called its:
A.  conductance
B. resistance
C. reluctance
D. Capacitance.
(1 Mark)
3. A VDR is a device that changes its properties when:
A. current varies
B. temperature varies
C. voltage varies
D. light varies.
(1 Mark)
4. The proportion of what we get out of a machine or system for what we
put into it is termed the:
A.  output of the system
B. efficiency
C. operating losses of the system
D. proficiency of the system.
(1 Mark)
5. The metal often used in heating elements is
A.  nichrome
B. copper
C. aluminium
D. Silver.

(1 Mark)



10.

11.

If the cross sectional area is increased, the resistance will be:

A.  doubled
B. halved
C. increased
D. Decreased.
(1 Mark)
Total resistance in a series circuit is equal to the:
A. largest value resistor
B. lowest value resistor
C. sum of the resistor values connected in series
D. average of the resistors connected.
(1 Mark)
An open circuit in a series circuit will cause:
A.  current to remain the same
B. current to stop flowing
C. current to rise
D. adoubling of the current
(1 Mark)
The relationship between current and voltage in a series circuit is
considered:
A. logarithmic
B. inversely proportional
C. non proportional
D. proportional
(1 Mark)
When there’s an open circuit in a branch of a parallel circuit the total
power will:
A.  decrease
B. increase
C. remain the same
D. stop flowing

(1 Mark)

The total power consumed in a parallel circuit is the:

oaw»

sum of the power consumed by all branches of the circuit
voltage divided by the total resistance
current multiplied by the total resistance
Equivalent to one branch of the circuit
(1 Mark)



12.

13.

14.

15.

16.

17.

As the temperature of a copper conductor increases, its resistance:

oawe

increases
remains unchanged
decreases
reaches a minimum value
(1 Mark)

If five lamps are connected in series and the second lamp develops an
open circuit, there is:

oSOy

no current flow in lamps three, four and five only
current flow in lamp one only
no current flow in lamp two only
no current flow in all lamps
(1 Mark)

If the length of a conductor is doubled and its cross sectional area is
halved, its resistance would:

oW

remain unchanged
double
decrease
quadruple
(1 Mark)

When selecting a resistor for a circuit, the two factors which must be
considered are:

oowp

the resistance and the current rating
the resistance and the voltage rating
the current and the voltage rating
the resistance and the power rating
(1 Mark)

When three 30Q) Resistors are connected in parallel to each other the
equivalent circuit resistance is

A.

B.
C.
D

3Q
90()
30Q
10Q)
(1 Mark)

What would be the value of a resistor if it had 4K7 written on it?

Sowp

47 ohms
0.0047 ohms
4700 ohms
4.7 ohms



(1 Mark)

+ L
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Supp|y ! 10Q 15Q 20Q
Figure 1
18.  For the circuit shown in Fig.1, which resistance would have the most
current flowing through it?
A. Ri1
B. R2
C. Rs
D. the same current will flow through each resistor
(1 Mark)
19. The equivalent resistance of the circuit in Fig. 1 would be:
A. greater than R3
B. lessthan R1
C. greater than R1
D. the sum of R1, R2 and R3
(1 Mark)
20. Ifaconductor has a negative temperature coefficient, it’s resistance
will:
A. increase with an increase in temperature
B. decrease with an increase in temperature
C. beunaffected by a change in temperature
D. remain constant throughout the negative temperature range
(1 Mark)
21.  Resistivity’s unit of measurement is:
A.  Degrees centigrade ( °C)
B. Ohms(Q)
C. Ohms per metre (Q/m)
D. Metres (m)

(1 Mark)



+| I
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Figure 2
22.  The equivalent resistance of the resistors R1 and R2 shown in Fig. 2:
A.  is always smaller than the lowest value of resistance
B. iscalculated by adding the two resistances
C. can only be found be using Ohm’s Law
D. can only be found by using an ohmmeter
(1 Mark)
23. Ifresistor R2 in Fig. 2 was to develop a short circuit the equivalent
resistance would:
A. increase
B. decrease
C. remain unchanged
D. quadruple
(1 Mark)
24. If the voltage applied to the circuit Fig. 2 was to be doubled, the total
power consumed by the circuit would:
A.  quadruple
B. halve
C. double
D. triple
(1 Mark)
25. Ifresistor R2 in Fig. 2 was to become an open circuit, the total

resistance of the circuit would:

A.  Dbeinfinity

B. decrease

C. remain unchanged
D. equal R1

(1 Mark)



SECTION B — (20 Marks)

Place the answer to each of the following questions in the appropriate place on

the answer sheet.

Questions 1 to 3 refer to table 1 below.

COLOUR VALUE MULTIPLIER TOLERANCE
Black o) 1 -
Brown 1 10 1%
Red 2 100 2%
Orange 3 1,000 -
Yellow 4 10,000 -
Green 5 100,000 0.5%
Blue 6 1,000,000 0.25%
Violet 7 - 0.1%
Grey 8 - -
White 9 - -
Gold - 0.1 5%
Silver - 0.01 10%

(a)  Using Table 1, determine the value of a resistor with the following
colour bands: - Brown, Black, Red, Red

(2)
(b) Determine the tolerance range for the resistor in question 1a
to (2)
2,
(@) Determine the value of a resistor with the following colour bands:-
White, Grey, Blue, Red, Gold
(2)
(b)  Determine the tolerance range for the resistor in question 2a
to (2)
3. Identify the colours of the four bands that would be found on a 120 Q resistor

with a range of 108 Q to 132 Q.

(2)




4, How many current paths does a series circuit have?

(1)

5. If four identical resistors are connected in parallel and have a total
resistance of 25Q. What are the four individual resistance values?

(1)
6. What is a common semiconductor material?

()
7. What is the tolerance range of an E12 resistor?

()
8. What is the typical emf per cell of a standard lead-acid battery?

()
9. List the four (4) factors that affect the resistance of a conductor.

(2)
10. Give an example of where a thermistor is used and why?
Application €))
Purpose 6y

11.  What type of temperature coefficient does “Constantan” have?

(1)




SECTION C — (18 Marks)

INSTRUCTIONS:

The question in this section requires some simple drawing and calculations.
Ensure that the drawing is neat and legible. The use of pencil on the drawing
is acceptable in this section only.

Q.1

The diagram drawn below shows the components of a circuit. Using all
components draw the connections that are required to meet the following
description:

(@ Ri1,R2, R3 and R4 are connected in parallel

(b) The ammeter measures total circuit current

(c) The voltmeter measures the voltage across R4

A
+
1
DC —_
Supply
Y '
:

Figure 5 Electric Circuit Connections

(6)




QUESTION 2

Identify the following component and sketch the resistance/light response

curve and symbol.

N

Actual Size

sulphide element

metallic
grid

construction

10MQ

100Q2

Component name

Draw its response curve

Dark Light Intensity

v

Daylight

Draws its SI symbol

(6)



QUESTION 3

Identify the following component, temperature/resistance, response curve
and draw its symbol.

millimetres
0 10 20
T O PR |

Component name

/

=
[ 1

|

probe

B Which curve has a PTC, Aor B

resistance
>
resistance

\J

temperature (°C) temperature (°C)
response curves

Draws the symbol for response curve B

(6)



SECTION D Calculations — (26 Marks)

Show ALL working for your calculations.

1. A 12VdD.C supply is connected to a series circuit containing a 10Q2 and a
27Q resistor. Determine the value of current drawn.

3)

2. Determine the resistance of a 180 metre length of 1.5mm2 conductor. The
resistivity of this aluminium is 2.83x10-8

(2)

3. If the branches of a parallel circuit dissipate 10W, 20W and 30W
respectively, what amount of power is dissipated by the entire circuit?

(@)

4. A 160 metre long copper cable is allowed a maximum resistance of 1Q.
Determine the minimum cross sectional area of a suitable cable. The
resistivity of copper is 1.72x10-8

(3)



5. The circuit below has three identical lamps. Find the current flowing in the

circuit

230V each lamp dissipates
L 150W of power
O

(3)

6. Calculate the cost of running of 1200 watt electric heater for eight hours.
The cost of electricity is $0.12 per kWh.

(3)

7. Determine the total power dissipated in a 230V parallel circuit with three
resistor of value, R; =120 Q, R2 = 60 Q and R3 =47 Q.

3)



8. Find the resistance of a copper conductor at 120°C, if it has a resistance
of 25Q at 200C. The coefficient for copper is 0.004Q/°C .

@)
9. Calculate the following values in figure 1
a) Total resistance Ry It = 300mA
—e—{ __}
+ l - R1=27Q
Vde T R2 [:| de =4V
Supply L
$ R3=18Q
- —
b) Supply Voltage Vr
Figure 1
(4)

END




Note: The symbols used on this sheet follow AS1046 pt 1. There are alternate recognised
symbols in use. The list does not contain every equation used in the course. Transposition of
equations will be necessary to solve problems
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Section A (Multi-choice Questions)
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