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1  Astudent is investigating moments using a balancing method.

Fig. 1.1 shows the apparatus.

metre rule

[0 100] bench

A
\

pivot

Fig. 1.1
(a) The student places the metre rule, without the loads, on the pivot and adjusts its position
so that the metre rule is as near as possible to being balanced. She keeps the rule at this
position on the pivot throughout the experiment.

Explain briefly why this position on the pivot may not be exactly at the 50.0cm mark of the
rule.

(b) She places a load P on the metre rule so that the edge that is furthest from the pivot is exactly
at the 10.0cm mark on the rule.

She measures the distance a between this edge of the load P and the pivot, as shown in
Fig. 1.1.

She places a load Q on the metre rule and adjusts the position of load Q so that the metre
rule is as near as possible to being balanced.

She measures the distance b between the centre of load Q and the pivot, as shown in
Fig. 1.1.

She repeats the procedure, with the edge of the load P that is furthest from the pivot at the
15.0cm, 20.0cm, 25.0cm and 30.0cm marks. All the readings are shown in Table 1.1.

Table 1.1
a/cm b/cm
38.0 44.5
33.0 38.5
28.0 33.6
23.0 27.2
18.0 22.0
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Plot a graph of a/cm (y-axis) against b/cm (x-axis). Start both axes at the origin (0,0).

[4]

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

(d) Determine the intercept C on the x-axis of the graph. This is the value of b when a = 0.

Cm e, [1]
(e) On Fig. 1.2, measure the width w of the load P.
P
-
w
Fig. 1.2
W S oeeieiie e e e e et e e ea e e e eeees [1]
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(f) Another student suggests that the value of the intercept C should be equal to half the width
w of the load P. State whether the results support the suggestion. Justify your answer by
reference to the results.

L= (=] 1= o | S

01> (o o PP

[Total: 12]
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2 Astudent is investigating the rate of cooling of water under different conditions. A greater rate of
cooling occurs if there is a greater change in the temperature during the same period of time.

Fig. 2.1 and Fig. 2.2 show the apparatus used.

Beaker A has a lid. Beaker B is on a mat made of the same material as the lid. The mat and the lid
have the same thickness.

thermometer

lid

beaker A

thermometer

beaker B

Fig. 2.2

(@) The thermometer in Fig. 2.3 shows the room temperature 6 at the beginning of the
experiment. Record 6.

- -10 0 10 20 30 40 50 60 70 80 90 100 110 ° )

Fig. 2.3
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(b) The student pours 200cm? of hot water into beaker A. He places the lid on the beaker and
places the thermometer in the beaker, as shown in Fig. 2.1.

He records the temperature 6 of the hot water at time t = 0. He immediately starts the
stopclock.

He records the time and temperature readings every 30s until he has six sets of readings.
He repeats the procedure using beaker B. This beaker is on a mat but has no lid.

All the readings are shown in Table 2.1 and Table 2.2.

Table 2.1 Table 2.2

Beaker A, with lid Beaker B, on a mat

t/ 0/ t/ o/

0 81 0 83

30 80 30 82

60 79 60 80

90 78 90 79
120 77 120 78
150 76 150 77

(i) Complete the column headings in Table 2.1 and in Table 2.2. [1]

(i) Look carefully at the readings in Table 2.1 and in Table 2.2.

Tick the box to show your conclusion from the readings.

The lid reduces the rate of cooling of the water significantly more than the mat
reduces the rate of cooling of the water.

The mat reduces the rate of cooling of the water significantly more than the lid
reduces the rate of cooling of the water.

There is no significant difference between the lid and the mat in reducing the
rate of cooling of the water.

[1]
(iii) Justify your conclusion by reference to the readings.
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(c) A student plans to repeat the experiment using the same apparatus and the same volume

of water. Suggest one change to the procedure that will decrease the rate of cooling of the
water.

............................................................................................................................................. 1]
(e) Suggest two variables that must be controlled in order to make the experiment a fair test.
1 PSPPSR
2 et eeeeeeeeeeeeeeeEeeeeeeesseeeeeaiseseeeessseseesessteteeeasteteeeaasteeeeaateteeaaareeeeaateeeeeaareeeeaannreeeeans
(2]

(f) Itisimportant to view a measuring cylinder correctly to obtain an accurate value of the volume
of a liquid. Tick the box that gives the best description of how to read a measuring cylinder.

The line of sight should be along the scale.

The line of sight should be vertical.

The line of sight should be at right-angles to the scale.

The line of sight should be parallel to the scale.

[1]

[Total: 10]
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3 Astudent is investigating electrical resistance.

She uses the circuit shown in Fig. 3.1.

power supply

O O
®
P L
— ®
O,
Fig. 3.1

(a) Write down the readings shown on the meters in Figs. 3.2 and 3.3.

Fig. 3.3
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(b) Calculate the resistance R, of the resistor P using the equation R, = 1_—1
1

(c) The student connects the voltmeter across the lamp L.

She records the potential difference V., across the lamp L.

1

(d) The student replaces the resistor P with the resistor Q.

She records the potential difference V; across the resistor Q and the current I, in the circuit.

3.5V
Vo= e S0 N,
— 0.31A
Ip= 2
V.
() Calculate the resistance R, of the resistor Q using the equation R; = I—3
2

(i) State whether the results R, and R, suggest that resistor P and resistor Q have the same
value of resistance, within the limits of experimental accuracy. Justify your statement by
reference to your results.

SEATEMENT ...

LU 1= o o PSRRI
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(e) The student connects the voltmeter across the lamp L.

She records the potential difference V, across the lamp L.

2.5V
7T DY s
She calculates the resistance R, of the lamp L.
8.1Q
Ry= o S0

She suggests that the change in resistance of the lamp from part (c) is due to a change in
temperature of the lamp filament. Suggest an observation that she could make to confirm that
the temperature of the lamp filament changes.

(f) Complete the circuit diagram in Fig. 3.4 to show that:
* the two resistors and the lamp are all connected in parallel

* the voltmeter is connected to measure the potential difference across the resistors and
the lamp.

®

Fig. 3.4
(2]

(g) State the name of the circuit component that you would add to the circuit you have drawn to
control the current in the circuit.

[Total: 11]
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4 A student is investigating the relationship between the thickness of a converging (convex) lens
and its focal length. Fig. 4.1 shows the cross-section of a converging lens.

The focal length f of a lens can be calculated if u (the distance between the object and the lens)
and v (the distance between the lens and the image on a screen) are known.

f uv

The equationis: f= @+

~

Fig. 4.1

Plan an experiment to investigate the relationship between the thickness t and the focal length f of
converging lenses. You may add to Fig. 4.1 as part of your answer.

The following apparatus is available to the student:

illuminated object

selection of lenses of different thicknesses and a lens holder

screen

metre rule

30cm ruler

two rectangular wooden blocks with the longest sides longer than the diameter of the lenses.
In your plan, you should:
* draw a diagram to show the arrangement of the apparatus, labelling u and v

* explain briefly how you would carry out the investigation, including the measurements you
would take

*  explain briefly how you would determine the thickness t of each lens (you may draw a diagram
if it helps your explanation)

* draw a suitable table, with column headings, to show how you would display your readings
(you do not need to use the equation to calculate focal length).
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[Total: 7]

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the
publisher will be pleased to make amends at the earliest possible opportunity.

To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge
Assessment International Education Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download
at www.cambridgeinternational.org after the live examination series.

Cambridge Assessment International Education is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of the University of
Cambridge Local Examinations Syndicate (UCLES), which itself is a department of the University of Cambridge.

© UCLES 2019 0972/62/M/J/19



