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In this experiment, you will determine the weight of a load using a balancing method.

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

metre rule

I )
A

@ ()

(i)

(iii)

(iv)
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pivot bench

Fig. 1.1
Place the metre rule on the pivot and adjust its position so that the metre rule is as near
as possible to being balanced. The rule must remain at this position on the pivot
throughout the experiment.

Record the scale reading of the metre rule at the point where the rule balances on the
pivot.

scalereading = ... cm [1]

Place the 1.0N load on the metre rule so that its centre is exactly at the 20.0cm mark on
the rule.

Record the distance x between the 20.0cm mark and the pivot.

Place the load Q on the metre rule and adjust the position of Q so that the metre rule is
as near as possible to being balanced.

Measure the distance y between the centre of load Q and the pivot.

Calculate the weight W of the load Q using the equation W = % where k = 1.0N.
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(b) Repeat the procedure using a different, suitably chosen, distance x.

X S ettt cm
Y T e cm

W o= s
[3]

(d) Calculate the average W,,, of your values for W, the weight of load Q. Give your answer to a
suitable number of significant figures for this experiment.

© UCLES 2016
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2 Inthis experiment, you will investigate the resistance of a resistor.

The circuit shown in Fig. 2.1 has been set up for you.

R power supply
o
(V)
o/
A B
® wandering
] lead
[ _
D C

Fig. 2.1
(@ (i) Connectthe wandering lead to point B in the circuit. Switch on.

Measure and record the potential difference V,; across the resistor R and the current I, in
the circuit. Switch off.

VT
b =
[1]
. . . . . \Y
(ii) Calculate the resistance R of the resistor R using the equation R = I—l
1
R S [1]

(b) Connect the wandering lead to point D in the circuit. Switch on.

(i) Measure and record the potential difference V,, across the resistor R and the current I, in
the circuit. Switch off.

V) = e

b =

[2]
. . . . . Vv,
(ii) Calculate the resistance R of the resistor R using the equation R = T
2

R S [1]
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(c) Connect points A and D together using a spare lead.
Connect the wandering lead to point B in the circuit. Switch on.

(i) Measure and record the potential difference V; across the resistor R and the current I in
the circuit. Switch off.

Vg = e
by =
[1]
. : , . . \Y
(if) Calculate the resistance R of the resistor R using the equation R = |—3
3
R T [1]

(d) Connect the wandering lead to point A in the circuit. Switch on.

(i) Measure and record the potential difference V, across the resistor R and the current I, in
the circuit. Switch off.

VT

Ly =
. . . . . v,
(ii) Calculate the resistance R of the resistor R using the equation R = —=.
4

R T [1]

(e) A student suggests that the resistance R should be constant throughout the experiment.

State whether your results agree with this suggestion. Justify your answer by reference to the
results.

oY E 1 (=] 1 11T o | S PP PTUPTPN

L83 1= ) o PP

(f) Suggest one practical reason why the value obtained for V, may be different from your value
in (a)(i) if the experiment is repeated. You are not required to repeat the experiment.

[Total: 11]
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3 In this experiment, you will investigate reflection using a plane mirror.

Carry out the following instructions, using the separate ray-trace sheet provided. You may refer to
Fig. 3.1 for guidance.

hole
N
A
M R
20°
C
X Y
B
L
<&eye
Fig. 3.1
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Draw a line 18.0cm long near the top of your 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 A.

Draw a line 8.0cm long from A at an angle of incidence i = 20° to the normal, below MR
and to the left of the normal. Label the end of this line B.

Draw a line 18.0cm long, 5.0cm below MR and parallel to MR. Label the line XY. Label
the point at which NL crosses XY with the letter C.

[2]

Place the reflecting face of the mirror vertically along the line MR. The mirror should be
approximately centred on point A.

Place a pin P, at point B, 8.0cm from the point A.

Place a pin P, on line AB a suitable distance from pin P,.

View the images of pins P, and P, from the direction indicated by the eye in Fig. 3.1.
Place two pins P, and P,, a suitable 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,,.
4

[1]
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(c) = Remove the pins and the mirror. Draw the line joining the positions of P, and P,. Label
the point at which this line crosses XY with the letter D.

. Measure, and record in Table 3.1, the distance d between C and D, for i = 20°.
. When i = 0°, d = 0.0cm. These values are already entered in Table 3.1.

* Repeat the procedure to determine the distance d for lines with i values of 30°, 40°, 50°
and 60°. Record all your results in Table 3.1.

Table 3.1

i/° d/cm
0 0.0
20
30
40
50

60

[3]
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(d) Plot a graph of d/cm (y-axis) against i/° (x-axis).

[4]

(e) Suggest one practical difficulty in obtaining accurate readings in this experiment.

Tie your ray-trace sheet into this Booklet between pages 8 and 9.

[Total: 11]
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4 A student is investigating whether using a lid reduces the time taken to heat a beaker of water to
boiling point.

The student can use the following apparatus:

thermometer

250cm? glass beaker

250 cm?® measuring cylinder
heatproof mat

lid to fit the beaker

clamp, boss and stand.

Plan an experiment to investigate whether using a lid reduces the heating time. You are not
required to carry out this experiment.

You should

» list the additional apparatus that you would require

«  explain briefly how you would carry out the investigation
»  state the key variables that you would control

» draw a table with column headings, to show how you would display your readings; you are not
required to enter any readings in the table

« explain how you would use your readings to reach a conclusion.

A diagram is not required but you may draw a diagram if it helps your explanation.

© UCLES 2016 0625/52/0/N/16
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[Total: 7]
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