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2
In this experiment, you will determine the weight of a metre rule.

Carry out the following instructions referring to Fig. 1.1.

4. Ly
P 5 . 50.0cm mark metre rule
zero ; |‘—| ; ;
end s : !
X %

pivot
Fig. 1.1
You are provided with a 1.0N load, labelled X.

(@) (i) Place the load X on the rule so that its centre is at d = 5.0cm from the zero end of
the rule as shown in Fig. 1.1. Record the value of d in Table 1.1.

(i) Adjust the position of the rule so that it is as near as possible to being balanced,
with the 50.0cm mark to the right of the pivot.

(iii) Measure, and record in the table, the distance x from the centre of the load X to the
pivot.

(iv) Measure, and record in the table, the distance y from the pivot to the 50.0cm mark
on the rule.

(v) Repeat the steps (i)—(iv) using d values of 10.0cm, 15.0cm, 20.0cm and 25.0cm.

Table 1.1

d/cm x/cm y/cm

2]
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(b) Plot the graph of y/cm (y-axis) against x/cm (x-axis). You do not need to include the For

origin (0,0) on your graph. Examiner's
Use

[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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In this experiment, you will investigate temperature changes when hot water and cold water

are mixed.

You are provided with a supply of hot water and a supply of cold (room temperature) water.

@ ()

(i)

(iii)

(iv)

(v)

© UCLES 2011

Pour 100 cm? of cold water into the beaker labelled A.

Measure and record the temperature 6, of the water in beaker A.

Add 100cm? of the hot water to the water in beaker A.

Measure and record the temperature 6., of the mixture of hot and cold water.

State two precautions that you took to ensure the reliability of your value of the
temperature 6,..

Calculate 6

. the average of 6_and 6.

AVerage f,, = ..o [4]
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(b) (i) Empty the water from beaker A.

F
Exam?rrler's
(i) Repeat the steps (a)(i), (ii), (iii) and (v) using 130cm? of cold water and 130cm? of | Use
hot water.
B, = e
B = e
B0 = et
AVEIAgE O, = o [2]

(c) A student suggests that the temperature of the mixture 6, should be the average of 6,
and 6.

State whether your experimental results support this suggestion and justify your
statement by reference to your results.

Y e2 (<] £ 0T o | TP PP UPRUPRR

L83 1)1 1o ) o [P

(d) Suggest a practical reason in this experiment for the temperature of the mixture 6
being different from the average value 6, , even when the precautions you have stated
in (a)(iv) have been taken.

(e) Suggest a modification to the experiment which should reduce the difference between
6.,and 6.

[Total: 10]
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3 Inthis experiment, you will investigate the current in resistors in a circuit.
Carry out the following instructions referring to Fig. 3.1. The circuit is set up for you.

power
source
—O o

A(») b

Fig. 3.1

(@ (i) Switch on. Record the current I, in the circuit.

Switch off.

(i) Change the position of the ammeter to the position marked B on Fig. 3.1. Switch
on. Record the current I in the circuit.

Switch off.

(iii) Change the position of the ammeter to the position marked C on Fig. 3.1. Switch
on. Record the current 1. in the circuit.

Switch off.

(iv) Change the position of the ammeter to the position marked D on Fig. 3.1. Switch
on. Record the current 1 in the circuit.

Switch off.

© UCLES 2011 0625/51/0/N/11
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(b) Theory suggests that I ,= Ig+ Ioand 1= I+ I ..

(i)

(i)

(c) ()

(i)

Calculate 15+ I

State whether your experimental results support the theory and justify your
statement by reference to your results.

Ytz 1T 0 01T o | ST PP PTPPRPTN

JUSHIFICALION e

Connect the voltmeter so that it measures the potential difference V across the
combination of the three resistors. Record the potential difference V.

Calculate the resistance R of the combination of the three resistors using the
equation R = ¥

(d) On Fig. 3.1, draw in the voltmeter connected as described in (c)(i) using the standard
symbol for a voltmeter. [1]

© UCLES 2011
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4 In this experiment, you will investigate the reflection of light by a plane mirror. For

Examiner's

Carry out the following instructions referring to Fig. 4.1. Use
@)
| —raytrace
N sheet
C
My Ry
2cm 5
M R
A
L

Aeye

Fig. 4.1

(a) Draw a line 10cm long near the middle of the ray trace sheet. Label the line MR. Draw a
normal to this line that passes through its centre. Label the normal NL. Label the point
at which NL crosses MR with the letter B.

(b) Draw a line 8cm long from B at an angle of incidence i = 40° to the normal below MR
and to the left of the normal. Label the end of this line A. Record the angle of incidence i
in Table 4.1.

(c) Place the mirror, with its reflecting face vertical, on the line MR. The mirror has a line
drawn on it. One end of this line must be at point B.

(d) Place apin P, atA.

© UCLES 2011 0625/51/0/N/11
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(e) View the line on the mirror and the image of pin P, from the direction indicated by the For
eye in Fig. 4.1. Place two pins P, and P; some distance apart so that pins P, P,, the |Examiners
image of P, and the line on the mirror all appear exactly one behind the other. Label the Use
positions of P, and P.

(f) Remove the pins and the mirror and draw in the line joining the positions of P, and P.
Continue the line until it meets the normal.

(g) Measure, and record in the table, the angle of reflection r between the normal and the
line passing through P, and P.

Table 4.1

i/° r/e

[3]

(h) Draw a line parallel to MR and 2cm above it. Label the line M;R;. Label the point at
which NL crosses the line with the letter C.

(i) Draw a line from A to C. Measure, and record in the table, the angle of incidence i
between line AC and the normal.

() Place the mirror, with its reflecting face vertical, on the line M;R,. One end of the line on
the mirror must be at point C.

(k) Repeat the steps (d)—(g).
() In spite of carrying out this experiment with reasonable care, it is possible that the values

of the angle of reflection r will not be exactly the same as the values obtained from
theory. Suggest two possible causes of this inaccuracy.

e et e et —e e —— e e e ——— et e ————e e e ————eeea——eteeaantree e e et taeeeaanreeeeannrreaeeanres
12U PRROPPRR
...................................................................................................................................... [2]
Tie in your ray trace sheet between pages 10 and 11. [5]

[Total: 10]
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