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4 The current in a length of uniform wire is constant.

Which of the following graphs shows how the potential difference (p.d.) across the wire
varies with the length of the wire?

length
L A

length
LI c

p.d.
length
Ll B
p.d.
length
[ )]

(Total for Question 4 = 1 mark)

3: Which of the following units is equivalent to the coulomb?
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(Total for Question 3 = 1 mark)
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7 Solar panels are devices that use sunlight as a source of energy to generate electricity.
A solar panel has a surface area of 1 54m? The intensity of radiation incident on the
Earth’s surface is 1050 Wm™. The manufacturer states that the maximum output power
of the solar panel 15 250 W.

Which of the following could be used to calculate the maximum efficiency of the solar panel?

250 = 1.54

B4, 1050

1050

U B 250 = 1.54

1050 = 1.54
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UD 1050 = 1.54

(Total for Question 7= 1 mark)

10 In a series circuit, 3.1 x 10" electrons pass a particular point in a time of 30 seconds.

Which of the following gives the magnitude of the current in amperes in this circuit?

(3.1x10") x (1.6 x 107)
30
3.1x10"
(1.6 x1077) x 30
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(3.1x10") x 30
1.6x107"°

L] D

(Total for Question 10 = 1 mark)
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2 The current-potential difference (p.d.) graph for a diode is shown.

Current

Which of the following statements is correct for this diode?

A This diode does not conduct in the reverse direction.
B The resistance of this diode in the reverse direction is infinite.

C The resistance of this diode decreases when the p.d. is above 0.7 V.

O 0O 0O O

D This diode does not conduct when the p.d. is below 0.7 V.

(Total for Question 2 = 1 mark)

9 Which graph shows how the resistance R of a filament bulb varies with temperature & in °C?
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(Total for Question 9 =1 mark)
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4 The current-potential difference graph for an ideal diode 1s shown. The graph has been
labelled at three separate points by the letters X, Y and Z.

Current A
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At which point(s) 1s the resistance of this diode infinite.
[JAXandY

[JB Yand Z

O C X only

0 D Zonly

(Total for Question 4 = 1 mark)

1 The graph shows how current / varies with potential difference V' for an
electrical component.

In

-\

Which of the following components would give this graph?
L] A diode

L] B filament bulb
L] C resistor

] D thermistor

(Total for Question 1 = 1 mark)

© V3YY SIHL NI 31IHM

MY SIHL NI JLIHM LON 0d




18 Four identical resistors, A, B, C and D, are placed in a circuit, as shown.

10V

-1

—1 A ¢

(a) Determine the power dissipated in each of the resistors.

resistance of each resistor = 2.00.

(6)
(b) Explain, without further calculation, what would happen to the power dissipated by
resistor A if resistor D were disconnected from the circuit.
(2)
\ y,
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= LN Turn over P

[ (c) If the resistors in the circuit used in (a) were replaced with filament lamps, the ]
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18 (a) A 9.0V battery of negligible internal resistance is connected as shown.

9.0V

[l

120Q 110Q

(i) Calculate the potential difference (p.d.) across the 120Q resistor.

pd.o=

(i1) A student added to the circuit, as shown below, in order to determine the resistance R
of a resistor.
9.0V

120Q 110Q
As the student adjusted the variable resistor, the reading on the voltmeter
changed. When the variable resistor had a resistance of 295 Q, the reading on

the voltmeter was 0V. This happened because the p.d. across the variable resistor
was equal to the p.d. across the 120 Q resistor.

Show that the value of R is about 300 Q.

P 51 6 3 4 A 0 2 2 2 8
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(b) A different form of the circuit is shown below. The 120Q and 110 Q resistors were
replaced with a wire XY of length 1.000m. R is 300Q and the variable resistor was
altered to a different value.

9.0V
[ __ ]y
F-- 1
R
probe __| 300Q
wire
X W Y

(1) The student moved the probe attached to the voltmeter along the wire until, at W, the
reading on the voltmeter was OV. This occurred when the length XW was 33.0cm.

Calculate the resistance of the variable resistor, assuming that the wire XY has a
uniform cross-sectional area.

Resistance of the variable resistor= ... .. e OB

(i) The student discovered that the wire was thinner between X and W than it was
between W and Y.

Explain why this results in an error in the calculated value of the resistance of the
variable resistor.

(Total for Question 18 = 11 marks)

23

R 0 000 R0 0 Turn over
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12 A student investigated the internal resistance of a cell, using the circuit shown.

@ O,

The student used the variable resistor to vary the reading on the ammeter. He recorded
corresponding readings from the voltmeter.

The student plotted the results on a graph, as shown.
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(a) Determine the e.m.f. £ of the cell, and the internal resistance » of the cell.

(b) The student placed an identical cell in series with the original cell in the circuit.
He connected the voltmeter across both cells and repeated the investigation.

The student plotted a new graph of these voltmeter and ammeter readings.

Describe how the new graph is different from the graph for one cell.
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14 A student investigated the e.m.f. and internal resistance of a battery.

(a) The student connected a high resistance voltmeter across the battery. The battery
was not connected to any other components.

Explain why the reading on the voltmeter gave the e.m.f. of the battery.

(2)
(b) The student investigated how the potential difference V" across the battery varied
with the current [ in the battery.
Draw a circuit diagram for this investigation.
(2)
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(c) The student plotted her results on a graph as shown.
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(1) Determine the e.m.f. and internal resistance of the battery.
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Internal resistance = ...
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(ii)) Explain why there is a maximum current that can be supplied by the battery.

(Total for Question 14 = 9 marks)




