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1 A student determines the diameter of a marble by two methods and calculates the density of the
material from which the marble is made.

Some marbles are shown full size in Fig. 1.1.

| |
| D :
‘ |
i ! bench
| |
| |
| |
Fig. 1.1
Method 1
(@) (i) On Fig. 1.1, measure the length D.
D= cm

d1 T cm

[2]

(ii) Suggest why it is more accurate, when using a ruler, to measure D for five marbles
rather than measure the diameter of a single marble.
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Method 2
(b) Fig. 1.2 shows two wooden blocks and one of the marbles.

wooden blocks marble
bench

Fig. 1.2

Describe how the student uses the two blocks and the marble to determine a new accurate
value for the diameter of a marble.

Draw a diagram to show the arrangement.

Describe clearly how the student ensures that the value for the diameter of a marble is as
accurate as possible.

(c) (i) The student uses the top pan balance as shown in Fig. 1.3 to measure the mass of the
five marbles.
He measures the mass M, of a beaker without the marbles and then measures the mass
M; of the same beaker containing the marbles.

beaker | bl
‘ g % marbles
/

top pan balance

\( bench
| 308 |g | 643 |g
Fig. 1.3
Record the values of M, and M; as shown on the top pan balance in Fig. 1.3.
My = s g
Mg = o g

© UCLES 2023 0625/62/F/M/23 [Turn over

421



422
4

Use these values to calculate the average mass m of one marble.

(ii) The student pours water into a measuring cylinder.

He records the reading V, of the water level in the measuring cylinder.

V, = oo 28, cm3
The student places the five marbles into the water in the measuring cylinder as shown in
Fig. 1.4.
measuring cylinder
|~ gcy
als
t
:_40 //wa er
N
— | ___marbles
— 30
\ L
bench

Fig. 1.4

Record the new reading V,, of the water level in the measuring cylinder shown in Fig. 1.4.

(iii) Calculate a value for the average volume V of one marble. Use the values from (c)(ii)
and the equation
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(iv) Calculate a value for the density p of the material from which the marble is made. Use
your values of m from (c)(i), V from (c)(iii) and the equation

_m
pP= V-

(d) Describe one possible source of inaccuracy in the method described in (¢) and suggest one
improvement to reduce its effect.

Yo T ot N o] Ao T oo U =T o SR

[Total: 11]
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2 Astudentinvestigates the cooling of hot water from different initial temperatures.

She uses the apparatus shown in Fig. 2.1.

clamp
thermometer - I  —boss
beaker ——stand
bench
\«
30
20
10

Fig. 2.1

(@) (i) The student measures the room temperature.
Record room temperature 6z shown on the thermometer in Fig. 2.1.

(ii) Describe one precaution that the student takes to ensure that this temperature reading
is as accurate as possible.

(b) Experiment A
The student pours a volume of 100cm? of hot water into the beaker and records the
temperature ¢, attime = 0s.
She records the temperature of the water in the beaker every 30s.

Her readings for Experiment A are shown in Table 2.1.
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Experiment B

The student repeats the process. She waits until the initial temperature 65 of the water is the
same value as the temperature 6, at 90s in Experiment A.

In the first line of Table 2.1, record her initial temperature 65 for Experiment B. [1]

Her readings for the remainder of Experiment B are shown in Table 2.1.

Table 2.1
tis 0,/°C 05/°C
0 92.0
30 89.5 83.5
60 87.0 81.5
90 85.0 79.5
120 83.5 78.0
150 82.0 76.5
180 80.0 75.0

(c) Write a conclusion stating how the temperature at t = Os affects the rate of cooling of the
water.
Justify your answer by reference to values from the results.

............................................................................................................................................. [2]
(d) (i) Calculate the average cooling rate x, during the second half of Experiment A.
Use the readings from Table 2.1 and the equation
Opngn— 0
_ _”n90~ YA180
A
where T = 90s and 6,4, and 6,4, are the temperatures at t = 90s and t = 180s in
Experiment A.
Include the unit for the cooling rate.
X{ T e [1]
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(ii)

(iii)

8
Calculate the average cooling rate x, during the first half of Experiment B.

Use the readings from Table 2.1 and the equation

G0 — Oa90
T

where T = 90s and 65, and 64, are the temperatures at t = Os and t = 90s in
Experiment B.

X, =

Xp = ettt 1]

A student suggests that x, and x, should be the same.

State whether your results support this suggestion.

Justify your statement by reference to your results.

S A M e e

1853 (1= 1 o ) o TSP

[2]
(e) State two variables which must be controlled so that the comparison of x, and x, is valid.
ettt oot —e e et—eeeeeeaeeeeeeetteeeeeeiteeeeeaabeeeeeaeateeeeaahteeeeaateteeeaaaeeeeaataeeeeaaraeeeaas
2 e e —eeeeeeeeeeeeeiaeeeeeeaseeeeeeiteteeeaiseeeeeeaateeeeaateeeeeaaateeeeeaateeeeaaaeeeeeaaarneeeaas
[2]

© UCLES 2023
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3 Astudent investigates the properties of a resistance wire.

He uses the circuit shown in Fig. 3.1.

L o o

A crocodile clip

resistance wire

Fig. 3.1

(@) On Fig. 3.1, draw a voltmeter connected to measure the potential difference (p.d.) across
length [ of the resistance wire.

[1]

(b) (i) The student connects the crocodile clip to a length 1= 20.0cm of the resistance wire.
He measures the value of potential difference V and current I for the resistance wire.

Fig. 3.2 Fig. 3.3

Read, and record in the first line of Table 3.1, the values of V and I shown on the meters
in Fig. 3.2 and Fig. 3.3.

The student repeats the process for lengths [ = 40.0cm, [ = 60.0cm, [ = 80.0cm and

1=100.0cm of the resistance wire in turn.
His results are shown in Table 3.1.
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Table 3.1

I/cm VIV I/A R/Q
20.0

40.0 1.7 0.47 3.6
60.0 2.2 0.52 4.2
80.0 2.3 0.35 6.6
100.0 2.4 0.29 8.3

[2]

(ii) Forlength [=20.0cm, calculate and record in Table 3.1 the resistance R of the resistance

wire. Use your values of V and I from (b)(i) and the equation
v

=7

(c) Plot agraph of R/Q (y-axis) against I/cm (x-axis).
Draw the straight line of best fit.

[1]

[4]

(d) (i) Determine the gradient G of the graph. Show clearly on the graph how you obtained the

necessary information.

© UCLES 2023 0625/62/F/M/23
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(i) The gradient G is numerically equal to the resistance per unit length R, of the resistance
wire.
Write down a value of R, for this experiment.

Ry = o, Q/cm [1]

(e) Suggest one practical reason why students carrying out this experiment may not obtain the
same readings as in Table 3.1. Assume that the procedure has been done carefully.

[Total: 11]
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4 Astudentinvestigates the motion of a ball through the air.

Plan an experiment which will enable him to investigate how the range of the ball depends on the
angle at which it is launched.

The range is the horizontal distance that the ball travels after leaving the end of the channel
shown in Fig. 4.1 and before hitting the ground.

The apparatus available includes:

* aflexible channel, as shown in Fig. 4.1, which can be bent at different angles
. a selection of balls, each of different diameter and mass.

In your plan, you should:

* list any additional apparatus needed

* explain briefly how to do the experiment — you may add to Fig. 4.1 if it helps your explanation

» state the key variables to keep constant

e draw a table with column headings, to show how to display the readings (you are not required
to enter any readings in the table)

*  explain how to use the results to reach a conclusion.

flexible
channel

variable angle

——

floor

Fig. 4.1
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