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1 In this experiment, you will investigate how the surrounding temperature affects the rate at which

water cools.

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

[}
LI

?—1 boiling tube thermometer
|

beaker

(@ (i)

(ii)

(b) (i)
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Fig. 1.1
Pour 200 cm3 of cold water into the beaker.

Record the temperature 6, of the water in the beaker.

Pour hot water into the boiling tube until it is about half full. Gently place the
thermometer into the boiling tube. Place the boiling tube into the beaker of water.

Record, in the first row of Table 1.1, the temperature 6 of the water in the boiling
tube and immediately start the stopclock.

Record, in the table, the temperature 6 of the water in the boiling tube at times
t=30s, 60s, 90s, 120s, 150s and 180s. Use the first and second columns. [1]

Carefully empty the boiling tube and the beaker.
Pour 150 cm? of cold water and 50cm? of hot water into the beaker.

Record the temperature 6, of the warm water in the beaker.

Oy = e

Repeat the steps in (a)(ii), recording the temperature 6 of the water in the boiling

tube in the third column of the table. [1]
0625/52/FIM/17



(ii) Complete the heading and the time column in the table.

(first row)

3

Table 1.1

tube in beaker with
cold water

tube in beaker
with warm water

t/

e/

o/

[2]

(c) Describe two precautions that you took to ensure that the temperature readings were as
accurate as possible in the experiment.

(d) Write a conclusion stating how increasing the temperature of the surrounding water affects
the rate of cooling of the water in the boiling tube.

Justify your answer by reference to your results.

© UCLES 2017
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(e) Suggest one change to the apparatus or procedure to ensure that the comparison of the
effect of surrounding temperature on cooling is a fair test.

Explain why the change is an improvement.

[Total: 11]
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Question 2 begins on the next page.
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2 In this experiment, you will investigate the resistance of three wires X, Y and Z. The circuit has
been set up for you.

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

power supply
O ©

V) .
N4 crocodile
clip
" (Y
Y
Z
resistance wires
Fig. 2.1

(@) () * Measure and record, in Table 2.1, the length [ of resistance wire X.
*  Switch on.
. Record, in the table, the potential difference V and the current I for wire X.
*  Switch off.

*  Disconnect both crocodile clips from X and connect them to the ends of wire Y.
Record your measurements for [, Vand I.

. Take and record measurements for wire Z.

Table 2.1
wire I/m VIV I/A R/Q
X
Y
Z

[3]

(ii) On Fig. 2.2, draw an arrow («——») to indicate precisely between which two points you
measured L.

connecting lead . :
resistance wire

crocodile clip

Fig. 2.2
[1]
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(b) Calculate, and record in the table, the resistance R of each wire.

Use the equation R = ‘—I/

[2]
(c) (i) Calculate the resistance per unit length rof each wire using the equation r= —I?
FfOrwire Xo= oo
FIOrWIre Y = oo
FIOFWIFE Z = .o
(2]

(ii) A student suggests that r should be the same for each wire.

State whether your results support this suggestion. Justify your statement with reference
to your results.

STAIEMENT e
JUSTITICATION e

(d) One possible problem with this type of experiment is heating of the resistance wires.

Suggest a precaution that could be taken to reduce this.

[Total: 11]
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3 Inthis experiment, you will investigate the magnification produced by a converging lens.

Carry out the following instructions, referring to Fig. 3.1.

illuminated . u

triangle ;
: screen
Et h lens
L Yo

(a) Measure the height h, of the illuminated triangle, as indicated in Fig. 3.1.

Fig. 3.1

(b) Arrange the apparatus as shown in Fig. 3.1.
*  Set the distance u between the illuminated triangle and the lens to 20.0cm.

*  Place the screen near the lens. Move the screen until a sharp image of the triangle is
formed on the screen.

*  Measure and record, in Table 3.1, the height h; of the image formed on the screen.
*  Repeat the procedure for values of u=25.0cm, 35.0cm, 45.0cm and 55.0cm.

Table 3.1

u/cm h; /cm M
20.0
25.0
35.0
45.0
55.0

[1]
(c) Calculate and record, in Table 3.1, a value for the magnification M at each distance of u.

Use your result from (a) and the equation

hy

M= .
h,

[1]
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(d) Plot a graph of M (y-axis) against u/cm (x-axis).

[4]

(e) From your graph, determine the value of u when M = 1.0. Show clearly on your graph how

®)

you obtained the information.

Describe one difficulty that might be experienced when measuring the height of the image.
Suggest one improvement to the apparatus to overcome this.

Lo 17 o]0 | PP

[Total: 11]
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4 Astudentis investigating how the material of a spring affects its behaviour when stretched.
The following apparatus is available to the student:
wires of different thickness, length and material
a set of 10g masses and a set of 100g masses, both with hangers
a wooden rod approximately 1cm in diameter

other standard laboratory equipment.

Plan an experiment which would enable you to test the stretch of springs made from different
materials. You are not required to carry out the experiment.

In your plan, you should include:

* instructions for making a spring from the wire that is provided,

*  what you would measure,

e instructions for carrying out the experiment,

* the variables you would keep the same to ensure the comparison is a fair test,
* any precaution which should be taken or difficulty which might occur,

*  how you would present your results.

You may draw a diagram if it helps to explain your plan.

© UCLES 2017 0625/52/FIM/I17
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[Total: 7]
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