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1 A student is investigating the transfer of thermal energy.

He uses the apparatus shown in Fig. 1.1.
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water

Fig. 1.1

(@) The student pours 50cm? of cold water into the glass tube and 300cm? of hot water into the
beaker. The water levels are approximately as shown in Fig. 1.1.

In Table 1.1, record the temperatures 6, of the cold water and 6, of the hot water as shown
on the thermometers in Fig. 1.1. [1]
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Table 1.1
tube with 50cm?3 tube with 25cm?3
of cold water of cold water
t/ O/ 6/ O/ 0,/
0 20.0 87.0
30 33.0 82.0 34.0 82.0
60 40.5 79.0 49.0 79.5
90 49.0 78.0 59.5 76.0
120 56.0 76.0 65.5 75.0
150 60.0 75.0 69.5 74.5
180 63.0 74.0 72.0 74.0

(b) The student lowers the glass tube into the beaker of hot water and immediately starts a
stopclock.

Table 1.1 shows the readings of the temperature 6, of the cold water and the temperature 6,
of the hot water at times t= 30s, 60s, 90s, 120s, 150s and 180s.

The student repeats the procedure with the same volume of hot water in the beaker but with
25cm3 of cold water in the glass tube. The results are shown in the table.

Complete the column headings in the table. [1]

(c) Write a conclusion stating how the volume of cold water in the tube affects its temperature
rise.

(d) Another student wishes to check the conclusion by repeating the experiment with 12.5cm3 of
cold water.

Suggest two conditions which he should keep the same so that the comparison will be fair.
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(e) Scientists in an industrial laboratory wish to use this experiment as a model of a heat
exchanger, which transfers thermal energy between liquids.

Suggest two different improvements to the apparatus which would make the heating of the
cold water more efficient.

For your first suggestion, explain why it would be an improvement.

U oo =T o] o e PP PPPPP
L= 0] F= 4 = 11 o o R
S0 T T 1= £ ) o RS
(3]

[Total: 8]
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2 The class is investigating the behaviour of a spring, and then using the spring to determine the
weight of an object.

The apparatus is shown in Fig. 2.1.

clamp

spring

load

Fig. 2.1

(@) A load of weight L = 1.0N is hung on the spring. The stretched length [ of the spring, as
indicated in Fig. 2.1, is recorded in Table 2.1.

Suggest a precaution that you would take when measuring the length of the spring, to ensure
a reliable reading. You may draw a diagram.
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(b) Step (a) is repeated for values of L =2.0N, 3.0N, 4.0N and 5.0N. The readings are shown in

Table 2.1.

Table 2.1
L/N I/cm
1.0 6.1
2.0 9.0
3.0 13.4
4.0 16.8
5.0 21.0

Plot a graph of l/cm (y-axis) against L/N (x-axis).

(c) Use your graph to determine the length [ of the spring with no load attached.

© UCLES 2015
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object

Fig. 2.2

(d) The loads are removed and an object is suspended from the spring, as shown in Fig. 2.2.

(i) On Fig. 2.2, measure the stretched length [ of the spring.

(ii) Use the graph, and your reading from (d)(i), to determine the weight W of the object.
Show clearly on the graph how you obtained your answer.

W= e N
(2]
(e) A student measures the weight of a different load using this same method. He gives the

weight as 2.564 N.
Explain why this is not a suitable number of significant figures for this experiment.

[Total: 10]
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3 Some students are carrying out experiments on a model wind turbine.

Some of their apparatus is shown in Fig. 3.1.
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Fig. 3.1
The turbine blades have been cut from cardboard. An electric fan is used to make the blades
rotate. When they rotate, they turn a small generator.
(a) One student is studying the effect of changing the electric current in the fan.

(i) Using standard symbols, complete the circuit in Fig. 3.1 to show a variable resistor and
an ammeter connected for this purpose. [2]

(ii) The student is carrying out the investigation over a number of days.

Suggest a variable that he must keep constant in each of his tests.

© UCLES 2015 0625/63/0/N/15



9
(b) Other students wish to test different aspects of the model wind turbine.

Suggest two variables, other than that already mentioned in (a)(ii), which they could change
and which would affect the output of the generator.

[Total: 5]

© UCLES 2015 0625/63/0/N/15 [Turn over



10
4 The class is studying the resistance of identical wires connected in parallel.

The circuit is set up as shown in Fig. 4.1, with a crocodile clip connected to the right-hand end of
wire A.

power supply

o ©
™
wire A metre rule
wire B
wire C crocodile clips

Fig. 4.1

(@) On Fig. 4.1, use the appropriate symbol to show a voltmeter connected to measure the
potential difference across wire A. [1]

(b) In Table 4.1, write down the potential difference V and the current I for wire A as shown in
Figs. 4.2 and 4.3.

Fig. 4.2 Fig. 4.3
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Table 4.1
wire VIV I/A
combination
A only
AandB 2.9 0.77
in parallel
A,Band C 26 0.98
in parallel

(1]

(c) The other crocodile clips are used, first to connect wires A and B in parallel, and then wires
A, B and C in parallel. The readings for each circuit are shown in Table 4.1.

On Figs. 4.4 and 4.5, draw arrows to show the meter readings for the circuit in which wires
A and B are connected in parallel.

[ J [ J
Fig. 4.4 Fig. 4.5
(1]
(d) Calculate, and record below, the resistance R of each wire combination, using the equation
=V
R= T
resistance of wire A Ry = ..o
resistance of wires A and B in parallel R, = ...,
resistance of wires A, B and Cin parallel Ry= ..o,
(3]
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(e) (i) A student suggests that when 2 identical wires are connected in parallel, their resistance
should be equal to 1/2 of the resistance of a single wire.

State whether your findings agree with this suggestion.

Justify your answer by reference to your results, giving values to support your justification.

statement

(2]

(ii) Use your results to suggest the relationship that should exist between R, and A,.
....................................................................................................................................... [1]
[Total: 9]
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Turn over for question 5.
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5 A student is investigating the refraction of light in a transparent block. Her ray-trace will be used to
determine a quantity known as the refractive index of the material of the block.

Fig. 5.1 shows her ray-trace sheet.

ray-trace sheet

P, .
P3 M
A B
D N C
transparent block
Fig. 5.1
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The student draws the outline ABCD of the transparent block.
(a) Draw a normal to the line DC through point N. Extend the normal beyond line AB.

Label the upper end of the normal with the letter L. Label the point at which NL crosses AB
with the letter E. [1]

(b) The student places a pin P, against the block at point N and views the image of P, through
the side AB of the block.

She places two pins P2 and P3, as shown in Fig. 5.1, so that pins P2 and P3, and the image of
P,, all appear exactly one behind the other.

(i) Draw a line joining the positions of P, and P,. Extend this line until it crosses NL. Label
the point at which the line crosses NL with the letter F. [1]
(ii) Measure the length a of line EN.
(iii) Measure the length b of line EF.

(c) Calculate a value n for the refractive index of the block, using your values from (b)(ii) and
(b)(iii) and the equation n = té) .

(d) Suggest a practical precaution that you would take to ensure a reliable result in this type of
experiment.

Question 5 continues on the next page.
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(e) The student obtains a second value for the refractive index n by repeating the experiment with
the block standing on edge, as shown in Fig. 5.2.

She views the image of P, from the direction indicated by the arrow. The block is 1.5cm thick.

ray-trace sheet

direction
of viewing

N

1.5¢cm

transparent block —

Fig. 5.2
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State and explain whether this value for the refractive index is likely to be more or less reliable
than the value n obtained for the refractive index in part (c).

LY=L =T g1 o | PSPPI

[Total: 8]
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