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1 The aim of this experiment is to investigate the stability of a block.

Carry out the following instructions referring to Figs. 1.1, 1.2 and 1.3.

w

A
\j

Fig. 1.1 Fig. 1.2

(@) Measure and record the height h, width w and depth d of your transparent block.
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(i) Label the corners of your outline A, B, C and D, as shown in Fig. 1.2.

(ii) On your diagram, draw a line AC.

(iii) Measure and record the angle o between lines AD and AC.
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%) A paper towel C%

bench

protractor —

Fig. 1.3

(i) Hold the protractor next to face ABCD of the block as shown in Fig. 1.3. Gently
push the top of the block (as indicated in Fig. 1.3) until the block tips over.

(ii) Record the angle 6, between side BC of the block and the vertical line on the
protractor, when the block just starts to tip over.

(iii) Repeat steps (i) and (ii) a suitable number of times for this experiment. Record the
readings in the space below.

2]

(iv) Calculate the average 6,, of all your values for 6. Show your working. Give your
value of 6, to a suitable number of significant figures for this experiment.

© UCLES 2013

\PA CAMBRIDGE



5

(d) A student suggests that 6,, should be equal to c.

State whether your results support this suggestion. Justify your statement by referen
to your results.

L] €= 1 (=0 11T o | PP UPPPRRPPR
JUSTIFICALION .. e e e e e e e
(2]
[Total: 10]
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In this experiment, you will investigate the scale of a thermometer.
Carry out the following instructions, referring to Figs. 2.1 and 2.2.
(a) Record the value of room temperature 5 shown on the thermometer.
R = ceoeeereereereieeeeesssi s
(b) You are provided with a supply of hot water. Pour 200cm? of hot water into the beaker.
Place the thermometer into the beaker of hot water, as shown in Fig. 2.1.
thermometer
N L
water S B
-~ ——
Fig. 2.1
(c) (i) When the thermometer reading stops rising, measure the temperature 6 of the
water in the beaker and immediately start the stopclock. Record 6 in Table 2.1 at
time t=0s.
(ii) Record in the table the time t and the temperature 6 of the water every 30s until
you have a total of seven readings. [3]
Table 2.1
t/ 6/ d/
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(d) Remove the thermometer from the beaker and the clamp.

thermometer to the position of the first temperature reading in the table. Fig. 2.2
shows a measurement of d being made for a temperature of 81 °C. You must use
your own temperature reading and thermometer.

- -
- |

_‘9

(ii) Measure d for all the other temperature readings. Record your values in the table.

[1]

ol
0e
0e
oy
0S
09
0L
08
06
00}

Fig. 2.2

(iii) Complete the column headings in the table. [1]

Question 2 continues on the next page.
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(e) A student carried out this experiment and plotted a graph of 6 against d. A sket
graph obtained is shown in Fig. 2.3.

80

0/°C

0 d/cm

Fig. 2.3
(i) Explain how the graph line shows that @ is not directly proportional to d.

(iii) Describe briefly the method you would use to determine, as accurately as possible,
the distance between the 1°C marks on the thermometer.

[Total: 10]
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3 In this experiment, you will investigate the resistance of a wire.

The circuit shown in Fig. 3.1 has been set up for you.

power
supply

Oﬁ

A
Y

¢
A C \ B

resistance wire

O

Fig. 3.1

(@) (i) Switch on. Measure, and record in Table 3.1, the current I in the circuit and the
potential difference V across a length x = 10.0cm of the wire AB. Switch off.

(ii) Calculate the resistance R of 10.0cm of the wire AB, using the equation R = ‘_I/
Record this value of Rin the table.

(iii) Complete the column headings in the table.

(iv) Repeat steps (i) and (ii) with values of x equal to 30.0cm, 50.0cm, 70.0cm and
90.0cm.

Table 3.1

x/ v/ I/ R/
10.0
30.0
50.0
70.0
90.0

[3]
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(b) Plot a graph of V/V (y-axis) against R/Q (x-axis).

[4]

(c) Determine the gradient G of the graph. Show clearly on the graph how you obtained the
necessary information.

[Total: 10]
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4 In this experiment, you will investigate the position of the image in a plane mirror.

Carry out the following instructions referring to Fig. 4.1.

hole
O
N
M B R
P>
L
P1
A
ray-trace sheet ‘Qeye
Fig. 4.1
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(a)

(b)

(c)
(d)
(e)
(f)

(9)

(h)

(i)

(k)
(1)
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Draw a line 10.0cm long near the middle of the ray-trace sheet. Label the line
a normal to this line that passes through its centre. Label the normal NL. Label the
at which NL crosses MR with the letter B.

Draw a line 8.0cm long from B at an angle of incidence i = 30° to the normal below MR
and to the left of the normal. Label the end of this line A.

Place a pin P, on line AB at a distance 7.0cm from B.

Place a pin P, on line AB at a distance 1.0cm from B.

Place the reflecting face of the mirror vertically on the line MR.

View the images of pins P, and P, from the direction indicated by the eye in Fig. 4.1.
Place two pins P; and P, some distance apart so that pins P; and P,, and the images of

P, and P,, all appear exactly one behind the other. Label the positions of P; and P,,.

Remove the pins and the mirror and draw the line joining the positions of P, and P,.
Continue the line until it crosses MR and extends at least 8.0cm beyond MR.

Replace pin P, on line AB in the same position as in (c), at a distance 7.0cm from B.
Place pin P, 1.0cm to the right of its position in part (d).

Repeat the steps in parts (e) to (g).

Label with a Y the point where the two lines beyond MR cross.

(i) Draw aline from P, to MR that meets MR at a right angle. Measure and record the
length a of this line.

(ii) Draw a line from the point labelled Y to MR that meets MR at a right angle. Measure
and record the length b of this line.

(m) A student suggests that the length a should be equal to the length b.

© UCLES 2013

State whether your results support this suggestion. Justify your statement by reference
to your results.
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(n) Suggest a precaution that you took, when placing the pins, in order to obtain
results.

Tie your ray-trace sheet into this Booklet between pages 12 and 13.

[Total: 10]
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