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In this experiment, you will investigate a suspended metre ruler and determine the weight of the
metre ruler.

Refer to Fig. 1.1. Do not change the position of the loops of thread attached to the force meters.

I—|]-|/clamp
|

force meter Y force meter X

) bench

1.50N load

(@) (i)

(ii)
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Fig. 1.1

Move the 1.50N load to a distance d = 40.0cm from the 0.0cm end of the ruler.

/ \
/stand
metre ruler
0.0cm mark a | 100.0cm mark
d

Raise or lower one clamp slightly, if necessary, so that the metre ruler is as near to

horizontal as possible.

Read the value FX on force meter X and the value FY on force meter Y.

Briefly describe how to check that the ruler is horizontal before taking the reading.

You may draw a diagram.
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(b) Move the 1.50N load to a distance d = 10.0cm from the 0.0cm end of the ruler.
Ensure that the metre ruler is as near to horizontal as possible.

Read, and record in Table 1.1, the value F, on force meter X.

Repeat this procedure for d = 30.0cm, 50.0cm, 70.0cm and 90.0cm.

Table 1.1

d/cm

Fy/N

10.0

30.0

50.0

70.0

90.0

[2]

(c) Plot agraph of F, /N (y-axis) against d/cm (x-axis). Start the axes at the origin (0, 0).

Draw a best-fit straight line.
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(d) From your graph, determine F,, the value of Fy, when d = 0.0cm.

(e)

| © UCLES 2025 Eﬁ 0625/53/M/J/25 I

State and explain whether your plots made it easy to choose the best-fit line.
Justify your answer with reference to your plots.
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In this experiment, you will investigate the cooling of hot water in a beaker.

6

Refer to Fig. 2.1.

thermometer

beaker

bench

Fig. 2.1

(@) (i) Measure the room temperature 6 shown on the thermometer.

GradeMax

(b) Pour 200cm3 of hot water into the beaker.
Place the thermometer into the water in the beaker.

In the first row of Table 2.1, record the temperature 6 of the water at time t = 0 and immediately

start the stop-watch.

Record, in Table 2.1, the temperature 6 of the water every 30s until t = 270s.

Table 2.1

t/s 0/°C

30
60
90
120
150
180
210
240
270
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Calculate the average cooling rate x, during the first 90s of the experiment. Use your
readings from Table 2.1 and the equation:

00 — 690

Xy = T

where T=90s and 6, and 6, are the temperatures att =0 and t = 90s.
Include the unit for the cooling rate.

Calculate the average cooling rate x, during the middle 90s of the experiment. Use your
readings from Table 2.1 and the equation:

090 _ 81 80

Xy = T

where T=90s and 6,, and 6,4, are the temperatures att = 90s and t = 180s.

Calculate the average cooling rate x; during the last 90s of the experiment. Use your
readings from Table 2.1 and the equation:

01 80 0270

X3 = T

where T=90s and 6,5, and 6,,, are the temperatures at t = 180s and t = 270s.

The temperature of the water decreases over time.

Use your results from (c) to describe the overall pattern of the rate of cooling of the water
in the experiment. Justify your answer by reference to your results.
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(e) (i) Another student does the same experiment. She starts with the hot water at a lower
initial temperature.

Suggest how her cooling rates are likely to compare with yours. Use your results to
explain your answer.
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(ii) State one variable, other than initial water temperature, that the student needs to control. 5
S
........................................................................................................................................... [a)]
..................................................................................................................................... [1]

[Total: 11]
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In this experiment, you will investigate circuits containing different combinations of resistors.

Circuit A has been set up for you.
Refer to Fig. 3.1.

Resistor R, must remain in place throughout the experiment.

R
® @
R1
— 3 —
P R, Q
1
Fig. 3.1

Circuit A

(@) (i) Close the switch.
Measure, and record in Table 3.1:
* the potential difference (p.d.) V across terminals P and Q
. the current I in the circuit.

Open the switch.

Table 3.1

VIV I/A R/Q

circuit A

circuit B

circuit C

[2]

(ii) Calculate, and record in Table 3.1, resistance R. Use your values of V and I and the

equation R = % [1]

" -
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Circuit B

(b) Disconnect R, from circuit A. Resistor R, remains connected between terminals P and Q, as
shown in Fig. 3.2.

| - ]

R1
] .
L °

Fig. 3.2

Repeat the procedures in (a)(i) and (a)(ii). [1]
Circuit C

(c) Connect R, in series with R, between terminals P and Q, as shown in Fig. 3.3.

Ry R,
P Q
Fig. 3.3
Repeat the procedures in (a)(i) and (a)(ii). [1]

(d) (i) Calculate resistance R,. Use the value of R from circuit A and the equation:

Ry =2R.

Calculate resistance R. Use the value of R from circuit C and the equation:

R

RC:E'
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(i) Astudent suggests that R,, Rz and R, should all be equal.

State whether your results support this suggestion. Justify your statement with reference
to values from your results.

DO NOT WRITE IN THIS MARGIN
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[2] §

(e) Briefly explain why resistor Ry, shown in Fig. 3.1, must remain in place throughout the s

experiment. 2

'_

z

Rp has a resistance of 3. Use your values in Table 3.1 to support your answer. L

=

................................................................................................................................................... =

o

P4

o)

................................................................................................................................................... [a)]
............................................................................................................................................. [1]

(f) A student determines the resistance of R,. He uses a variable resistor in circuit B to control
the current and draws a graph of V against I.

Briefly explain one advantage of using a variable resistor to control the current.
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A student investigates the refraction of light.

Refraction is the change in direction of a ray of light when passing into a transparent substance,
as shown in Fig. 4.1.

Plan an experiment which enables him to investigate how the concentration of a gel affects the
angle at which light is refracted when passing from air into the gel.

Atransparent gel block can be made by dissolving gel powder in hot water in a mould and allowing
it to cool. Changing the amount of powder will change the concentration.

Concentration is measured in g/cm3.
You are not required to do the experiment.
The apparatus available includes:

* samples of gel made at different concentrations and labelled with those concentrations
*  aray-lamp which produces a narrow ray of light.

In your plan:

* list any additional apparatus needed

*  explain briefly how to do the experiment, including the measurements to take

» state the key variable to keep constant

e draw a table, or tables, 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 readings to reach a conclusion.

ray of light from ray-lamp

block of
refracted ray of light —| | transparent gel

ray of light emerging from gel

Fig. 4.1
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