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1 In this experiment, you will determine the magnification produced by a converging le
Carry out the following instructions, referring to Fig. 1.1.
The distance u between the illuminated triangle and the lens has been set for you.
Do not change this distance.

illuminated . d
triangle : . ; screen

’_@th lQI/Iens

(@) (i) Carefully measure uand record the value.

S

Fig. 1.1

(ii) Place the screen near the lens. Move the screen away from the lens until a sharp
image of the triangle is seen on the screen.

(iii) Carefully measure d, the distance between the illuminated triangle and the screen,
and record the value.

(iv) Calculate a value m for the magnification, using your answers to (a)(i) and (a)(iii),

and the equation m = d; u

(b) (i) Measure h, the height of the illuminated triangle, and record the value.
(ii) Measure h, the height of the sharp image on the screen, and record the value.

(iii) Calculate M, another value fo,r7the magnification, using your answers to (b)(i) and
(b)(ii), and the equation M = h—'

(0]
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3

(c) A student says that the values of mand M should be the same.

State whether or not your findings support this. Justify your answer by reference to y
results for mand M.

statement

(d) (i) Inthe space below, sketch the sharp image seen on the screen.

(ii) Describe one difficulty you might have found when measuring the height of this
image.

(2]
(e) State two precautions which you took to make the experiment reliable.
T e et ettt e e e e e ——eeeeeea—eeeeaa——eeesaaateeeeeaaheeeeeaaaeeeeaaatreeeeaaaaeeeeeaasreeeeaarreeeeaaraees
2 et eeeeeeeeeeeeieteeeeeeeeeeeeeessteeeeeassseeeeesasteeeeeanttteeeaa—eteeeaan—eeeeaaasteeeeaanneeeeaanneeeeannrrees
(2]
[Total: 10]
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2 Inthis experiment, you will investigate how water cools.

The thermometers have been set up in the clamps for you. Do not adjust the heights of
thermometers.
Carry out the following instructions, referring to Fig. 2.1.

~

thermometer

stand

hot E -

water [ ___

Fig. 2.1

(@) (i) Pour hot water into the beaker until it just covers the bulb of the upper thermometer.
Do not stir the water for the rest of the experiment.

(ii) Wait for about 30 seconds before taking any measurements.

(iii) Start the stopclock and read both thermometers.
In the top row of Table 2.1, record these temperatures.

(iv) Record in the table the temperature 6 of each thermometer at 1 minute intervals
until time t = 6 minutes.

(v) Complete the column headings in the table.

Table 2.1
thermometer bulb near | thermometer bulb near
the bottom of the beaker | the surface of the water
t/min 6/ 6/
0
1
2
3
4
5
6

[4]
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(b) State in which position of the thermometer bulb the average rate of cooling is the
Justify your answer by referring to your results.

071 (o o

JUSHIFICALION oo,

(c) What precaution do your results suggest should be taken when measuring the
temperatures of liquids?

Explain how your results show that this is a sensible precaution.

012 o= 11 1 o 1SRN

(d) Another IGCSE student wants to repeat your experiment in order to check the results.

Suggest two experimental conditions which should be kept the same.

3 SO RPN
2 e e eeeeeeeeeeeeeaaeeeeeeeeeeeeeaaaaaaeteeeeeeeeeaaaatteeeeeeeeeaaaannaeeeeeeeeeeeaannnneneeeeeeeaaanns
[2]
[Total: 10]
© UCLES 2013 [Turn over

\PA CAMBRIDGE



3 Inthis experiment, you will investigate the resistance of electric circuits with lamps co
in different combinations.

The apparatus has been set up for you as shown in Fig. 3.1.
power

supply
o o

circuit 1 <A>

X
&
&

Fig. 3.1

(@) On Fig. 3.1, draw the symbol for a voltmeter, connected to measure the potential
difference between A and B. 1]

(b) (i) Connect your voltmeter to the apparatus to measure the potential difference V
between A and B.

(ii) Switch on. Measure, and record in Table 3.1, the potential difference V and the
current I shown by the ammeter. Switch off.

Table 3.1

circuit v/ I/ R/

[5]
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(c) (i) Reconnectthe lamps between A and B as shown in Fig. 3.2.
(ii) Repeat steps (b)(i) and (b)(ii) for circuit 2.

power
supply
O (o,

circuit 2 <A>

—Q—1T&
&

Fig. 3.2

oD

(d) (i) Reconnect the lamps between A and B as shown in Fig. 3.3.
(ii) Repeat steps (b)(i) and (b)(ii) for circuit 3.

power
supply
O O

circuit 3 »
A ® ® B
X

Fig. 3.3

(e) Calculate, and record in the table, the total resistance R of each combination of the
lamps, using the equation R = ‘—I/

(f) Complete the column headings in the table.

Question 3 continues on the next page.

© UCLES 2013 [Turn over

\PA CAMBRIDGE



(9)

(h)

(i)

If each of the lamps has the same resistance, the total resistance of the |
circuit 3 should be twice the total resistance of the lamps in circuit 1.

State whether your findings show this to be the case. Justify your answer by reference
to your results.

S A MBI e

The resistance of a lamp is significantly affected by the temperature of its filament.

Explain whether this might have affected the results of the experiment.

An IGCSE student wants to measure the potential difference across the lamp marked L
in circuit 2.

On the diagram for circuit 2, Fig. 3.2, show how a voltmeter should be connected to
measure this potential difference. [1]

[Total: 10]
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Turn over for Question 4
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4 In this experiment, you will investigate the oscillations of a pendulum.

(@) Carry out the following instructions, referring to Figs. 4.1 and 4.2. The pendulum h
already been set up for you.

clamp\l_Q‘l

bob
h
one complete
oscillation
Fig. 4.1 Fig. 4.2

(i) Measure, and record in the first row of Table 4.1, the height h of the pendulum bob
above the bench.

(i) Pull the pendulum bob a small distance to one side, as shown in Fig. 4.2, and
release it.

It will oscillate backwards and forwards between A and B, as shown in Fig. 4.2.
One complete oscillation is from A to B and back to A.

Measure the time tfor 10 complete oscillations. Record this value in the table.

Table 4.1

h/cm t/'s T/s T2/s2

(iii) Without changing the height of the clamp, adjust the string to shorten the pendulum
by approximately 10cm.

Repeat steps (a)(i) and (a)(ii).

(iv) Repeat step (a)(iii) to obtain 3 more sets of readings. [2]
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(b) (i) For each value of height h, calculate the time T for one complete oscillati
the equation T = %

Record these values in the table.
(ii) Calculate the values of T2 and record these in the table.

(c) Plot a graph of T2/s? (y-axis) against h/cm (x-axis).

[4]
(d) Determine the gradient G of the graph.
Show clearly on the graph how you obtained the necessary information.
G = oo 2]
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(e) Describe a precaution you took in order to measure h as accurately as possi
may draw a diagram.

[Total: 10]
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