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1 Inthis experiment, you will investigate the stretching of a spring.

Carry out the following instructions, referring to Fig. 1.1.
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metre rule

|

clamp

spring

scale reading

bench

Fig. 1.1

Record the scale reading S, on the metre rule at the level of the bottom of the spring, as
shown in Fig. 1.1.

Hang a load L of 1.0N on the spring. Record, in Table 1.1, the scale reading S on the
metre rule at the level of the bottom of the spring.

Calculate the extension e of the spring using the equation e = (S — §)). Record the value
of ein the table.

Repeat the procedure using loads L of 2.0N, 3.0N, 4.0N and 5.0N. Record all the
readings and results in the table.
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(b) Explain briefly one precaution that you took in order to obtain reliable readings.

3

Table 1.1

L/N

S/mm

e/mm

0.0

1.0

2.0

3.0

4.0

5.0

(3]

(c) Plot a graph of e/mm (y-axis) against L/N (x-axis).
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(d)
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4
Remove the loads from the spring. Hang the load X on the spring.

Record the scale reading Sy on the metre rule at the level of the bottom of the spring.

Use the graph to determine the weight W of the load X. Show clearly on the graph how
you obtained the necessary information.

[Total: 11]
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2 In this experiment, you will investigate the cooling of water.

Carry out the following instructions, referring to Fig. 2.1.

thermometer
[ |
lid
insulation \gm
\/4
water Tf— |
beaker A N
Fig. 2.1

(@) = Pour200cm? of hot water into beaker A. Place the thermometer in beaker A, as shown
in Fig. 2.1, with the lid covering the top of the beaker. This beaker is insulated and has
a lid.

e Measure the temperature 6 of the hot water in beaker A. Record this temperature in
Table 2.1 at time t=0s.

e Immediately start the stopclock.

e  After 30s, measure the temperature 8shown on the thermometer. Record the temperature
in the table.

e  Continue recording the temperature every 30s until you have six sets of readings.
* Repeat the procedure using beaker B. This beaker is insulated but has no lid.

* Repeat the procedure using beaker C. This beaker has a lid but no insulation.
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Table 2.1
beaker A beaker B beaker C
insulation and lid insulation, no lid lid, no insulation

t/s o/ o/ o/
0
30
60
90
120
150

(b) Complete the column headings in the table.

[4]
(1]

(c) (i) Tick the statement that best describes the results of your experiment.

Removing the lid speeds up the cooling significantly more than removing the

insulation.

Removing the insulation speeds up the cooling significantly more than removing

the lid.

There is no significant difference between removing the lid and removing the

insulation.

(i) Justify your answer by reference to your readings.

(1]

(d) State two of the conditions that should be kept the same in this experiment in order for the
comparison to be fair.
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(e) Describe briefly how a measuring cylinder is read to obtain a reliable value for the volume of
water. You may draw a diagram.

[Total: 11]
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3 Inthis experiment, you will investigate the magnification of images produced by a lens.
Carry out the following instructions, referring to Fig. 3.1.

illuminated
object | a | b

A
Y
A
Y

screen

lens

A
\i

D

Fig. 3.1

Place the screen at a distance D = 80.0cm from the illuminated object. The screen and the
illuminated object must remain in the same positions throughout the experiment.

(@) (i) ¢ Place the lens close to the illuminated object.

*  Move the lens until a sharply focused, enlarged image of the object is seen on the
screen.

* Measure and record the distance a from the illuminated object to the centre of the
lens.

D= cm
(2]

(ii) Calculate the magnification m, of the image, using the equation m, = g.
My = e [1]

(iii) Measure and record the height h, from the top to the bottom of the image on the screen.
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(b) (i)

(ii)

11

Move the lens towards the screen until a smaller, sharply focused image of the object is
seen on the screen.

e Measure and record the distance x from the illuminated object to the centre of the
lens.

Y S e cm
(1]

*  Calculate the magnification m, of the image, using the equation m, = l;
My = ot

* Measure and record the height h, from the top to the bottom of the image on the
screen.

(c) A student suggests that m, x m, should equal 1.

State whether your results support this suggestion. Justify your answer by reference to your
results.

LS (=T 01> o S

JUSHIfICALION .o,

[2]

(d) State two precautions that you would take in this experiment to obtain reliable results.
SRS
72
[2]
[Total: 11]
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4 A student is investigating how the resistance of a wire depends on the length of the wire. The
student aims to plot a graph.

The following apparatus is available to the student:

ammeter

voltmeter

power supply

variable resistor

switch

connecting leads

resistance wires of different lengths
metre rule.

Plan an experiment to investigate how the resistance of a wire depends on the length of the wire.
You are not required to carry out this investigation.

You should

draw a diagram of the circuit you could use to determine the resistance of each wire
explain briefly how you would carry out the investigation

suggest suitable lengths of wire

state the key variables that you would control

draw a table, or tables, with column headings to show how you would display your readings.
You are not required to enter any readings in the table.
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[Total: 7]
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