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Section A
You should spend a maximum of 25 minutes on this section.
Write your answer to each question in the box provided.

A metal wire has cross-sectional area of 4.0 x 10-8m?2. The number density of charge carriers in
the metal is 8.5 x 1028 m=3. The current in the wire is 1.5A.

Calculate the mean drift velocity of the charge carriers.
A 44x10%ms™
B 28x10°ms™
C 36x10%*ms™

D 82x10*ms™!

Your answer [1]

A beam of length 4.0m is pivoted at its centre.

Two equal and opposite forces of magnitude 2100N are applied to opposite ends of the beam, as
shown.

2100N
beam pivot
40°
( ®
40°
2100N
What is the torque due to the two forces shown?
A 2700Nm
B 3200Nm
C 5400Nm
D 6400Nm
Your answer ? [1]

© OCR 2025
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Four resistors, each of resistance 10 Q, are connected in a network, as shown.

o B o B
o

What is the total resistance between points X and Y?

A 25Q
B 10Q
C 25Q
D 40Q

Your answer | B

Which is a possible wavelength of ultraviolet radiation?

A 10°m
B 108%m
C 10m
D 10 "m

Your answer | B

The diagram shows a sound wave in an open pipe of length 1.4m.

The speed of the wave is 330ms™".

Calculate the frequency of the wave.

A 160Hz
B 240Hz
C 350Hz
D 710Hz

Your answer | C

© OCR 2025
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Electromagnetic radiation with frequency of 2.2 x 10'®Hz is incident on a clean metal surface.
The work function of the metal is 3.7 eV. Photoelectrons are emitted from the surface of the
metal.

Calculate the maximum kinetic energy of the photoelectrons.

A 59x1079)

B 87x107"9J

C 15x107"8y

D 21x1018J

Your answer | B [1]

The velocity of an electron is 5% of the speed of light in a vacuum.
Calculate the wavelength of the electron.

A 13x10"m

B 26x10"m

C 24x10"m
D

4.9 x 10" m

Your answer | D [1]

The stress-strain graphs for four materials A, B, C and D are shown.

A

stress

strain

Which material has the greatest ultimate tensile strength?

Your answer | B [1]

© OCR 2025
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The Young modulus of a material is 2.1 x 10°Pa.

What is 2.1 x 10°Pa numerically equal to?

A 21GPa
B 2.1kPa
C 21MPa
D 21TPa

Your answer | A

10 An object floats in a liquid. A force of upthrust acts on the object.

1"

Which quantity does not affect the magnitude of the upthrust?
A density of the liquid

B gravitational field strength

C mass of the object

D volume of the object

Your answer

An object, initially at rest, falls from a height of 4.5m above the ground.

Assume that air resistance is negligible.

Calculate the speed of the object when it is 2.5m above the ground.

A 44ms™!
B 6.3ms™
C 7.0ms™
D 94ms™

Your answer | B

© OCR 2025
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12 Electromagnetic radiation is incident on the surface of a clean metal sheet. The frequency of the
radiation is greater than the threshold frequency of the metal. Photoelectrons are released from
the surface.

Which of the following quantities affects the rate of emission of photoelectrons?
A the intensity of the radiation
B the thickness of the metal sheet

C the threshold frequency of the metal

D the work function of the metal

Your answer | A [1]

13 Afree-body force diagram is shown below. The system is in equilibrium.

F

6.0N

5.0N

y

Calculate the magnitude of the force F and the angle 6.

F/N al°

A 7.8 40

B 7.8 50

C 11 40

D 11 50
Your answer 7 [1]

© OCR 2025
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14 Two identical particles are travelling at the same speed v in opposite directions.
They collide head on. The collision is elastic.
What happens to the two particles after the collision?
A One particle stops and the other rebounds at speed 2v.
B They move off together at speed v.
C They rebound in opposite directions, each at speed v,

2

D They rebound in opposite directions, each at speed v.

Your answer | D [1]

15 The mass of a cube of a material is measured to a percentage uncertainty of 8%.
The length of each side of the cube is measured to a percentage uncertainty of 2%.

Calculate the total percentage uncertainty in the calculated density of the material.

A 6%

B 10%

C 14%

D 16%

Your answer | C [1]
© OCR 2025 Turn over
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16 Aball is thrown upwards from a height 1 m above the ground. It rises to maximum height, then
falls to the ground and bounces once, rises and falls back down to the ground.

The velocity-time graph for this motion is shown below.

velocity

During which section of the graph does the ball experience the greatest rate of change of

A

8

momentum?

Your answer

C

o~

- time

[1]

17 Anball is hit by a racket. The graph shows how the force on the ball changes whilst the racket is in
contact with the ball.

140
120
100

80

force/N

Which is the best estimate of the total impulse on the ball?

A

B

Cc

D

60
40
20

0.20Ns

0.24Ns

0.48Ns

0.50Ns

Your answer

© OCR 2025
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18 A cell with an e.m.f. of 1.50V and internal resistance of 0.50Q is connected to a resistor of
resistance 20 Q. An ammeter is connected in series.

20Q

Calculate the reading on the ammeter.

A 30mA
B 31mA
C 73mA
D 75mA
Your answer | C [1]

19 A current flows through a resistor.
Which is a correct definition for the power dissipated in the resistor?
A energy transferred from electrical energy to other forms of energy per unit charge
B energy transferred from electrical energy to other forms of energy per unit time
C energy transferred from other forms of energy to electrical energy per unit charge

D energy transferred from other forms of energy to electrical energy per unit time

Your answer | B [1]
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20 The amplitude of a wave is doubled.

10

How does the intensity of the wave change?

A decrease by factor of 4
B decrease by factor of 2
C increase by factor of 2

D increase by factor of 4

Your answer

© OCR 2025
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Section B
21

A student stands on a set of scales while travelling in a lift. The scales are calibrated in newtons.
When the lift is stationary the scales read 700 N.

The diagram shows the two forces acting on the student, the normal contact force R and the
weight W.

-

‘\\\\\\\v!{(@v

When the lift is stationary, W = R. Discuss whether these two forces form a force pair according
to Newton'’s third law.
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(b) The lift accelerates upwards, from rest, with acceleration of 2.4ms=2.

(i) Calculate the expected reading on the scales.
m=W/lg =700+ 981 =714 kg
resultant force: R — W = ma

171 N

\

R—700=714 x24
R =700+ 171 = 871 N

reading on scales = B0 e N [3]
(ii) Calculate the time taken by the lift to reach a height of 8.5m.
s =ut + Yat?> withu =0: 85 =V x24 x ¢t
t2 =17 <24 =708, t =708 =266s
s [3]

(c) The lift moves downwards at a constant speed. The student remains standing on the scales.

State and explain the expected reading on the scales.

The reading. is. 700.N. (the same..as. when.the lift is stationaryd..........oi.

At constant speed.the acceleration is. zero, so. the. resultant. force on. the student. .. ..
18,2000 . and R = 0 = 700 N e,
..................................................................................................................................................... [2]
© OCR 2025 Turn over
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(a)

14

A scientist takes measurements to identify a piece of glass.
They measure the refractive index of the glass using the following procedure:
1 Submerge the glass in a clear liquid with a known refractive index.

2 If the glass is not visible when submerged in the liquid, conclude that the refractive index of
the glass is equal to the refractive index of the liquid.

3  Otherwise, clean the glass and return to the first step using a liquid with a different refractive

index.
(i) Suggest why the scientist must clean the glass in step 3.
A lager.of the old liguid left on. the glass would change the refractive index of...........
the liguid next 10 the GlaSS. .. ... [1]
(i) Suggest one other factor that the scientist needs to control.
The. wavelength. (frequency))..of .the light. used, as. refractive index depends. on.it..........
..................................................................................................................................................... [1]
(b) The table shows the refractive index n for three different types of glass.
Type of glass Refractive index, n
X 1.47 <n<1.49
Y 1.49<n<1.50
z 1.51<n<1.54
The scientist measures the refractive index of the piece of glass as 1.52 £ 1.5%.
They conclude that the glass is type Z.
Evaluate this conclusion.
Absolute uncertainty. =.0.015.%.1,52.5.0.0223, so.n lies.in. the range 1497 to. ...
OO
This. range. includes glass. Y. (1.49.<.n.< 1.50) as well as.glass.2, so. the glass......
COUID e tYPE Y OF BYPE. Zo...........oooeeeeveeeeeeee e
The._conclusion. that it is.type.2.is therefore not. valid:.a. more precise.........................
INCASUICINENE, IS NCEARAL. | |\ e [3]
©OCR 2025
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(c) A student makes measurements to determine the refractive index of a liquid by measuring the
critical angle.

(i) Describe what critical angle means.

(ii) The student pours liquid into a shallow, semicircular glass dish.
Refraction due to the thin glass walls of the dish can be ignored.

liquid
dish

Describe how the student could accurately measure the critical angle using a ray box.

You may draw diagrams to support your answer.

normal

refracted ray along edge

crosses

ray from ray box

|
|
|
|
|
|
:
|
i C = critical angle (protractor)
|

(iii) The student measures the critical angle as 42°.

Calculate the refractive index of the liquid.

sin C = 1/n

n=1<sind2°=1 <0669 =1.494

refractive index = .14 oo [2]
© OCR 2025 Turn over
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23 Some information about a microwave oven is shown in the table.

Frequency of microwaves/GHz 2.45
Input voltage/V 230
Input current/A 5

Output power/W 700

(a) Calculate the percentage efficiency of the microwave oven.
input power = VI = 230 x 5 = 1150 W
efficiency = useful output power < total input power

=700 + 1150 = 0.609

percentage efficiency = .61 ..., % [3]
(b) The microwave oven is used to heat some soup.

The internal energy of the soup needs to increase by 100kJ to reach the correct temperature for
eating.

The soup packet claims that the soup should be heated for at least 3 minutes.

Deduce whether the claim is correct.

time needed = energy <+ power = 100 000 <+ 700 = 143 s (about 140 s)
3 minutes = 180 s, and 140 s < 130 s
So the soup reaches the correct temperature in less than 3 minutes:

the claim is not correct (assuming all 700 W output is absorbed by the soup).

[3]

© OCR 2025
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(c) The soup packet advises that the soup should be stirred halfway through heating to ensure it is
heated evenly.

The microwave oven heats the soup unevenly because stationary waves are formed inside the
microwave oven.

(i) Explain how stationary waves are formed inside the microwave oven.

The microwaves. are reflected from the metal walls of the oven,

..................................................................................................................................................... [2]
(i) Explain why the formation of stationary waves causes the soup to be heated unevenly.
At.the antinodes.the amplitude (intensity). is.maximum,.and. at. the nodes. it.is..........
IOIIIUIN C2EEO) .. ...
So.energy. transfer. (heating) is. greatest. at. the antinodes.and. least. at. the nodes,. ...
.50 the soup is. heated UNEVENIY. . . ..., [2]
©OCR 2025 Turn over
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24 The figure shows a device used to increase the strength of finger muscles.

spring

handle

When a force F is applied to the handle, the system is maintained in equilibrium by a tension T in
the spring and a reaction force R acting at the pivot.

Not to scale

4.5cm

© OCR 2025
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(a) State the principle of moments.

(b) Aforce F of 340N is applied to the handle. The spring extends by 12mm.
The perpendicular distance from F to the pivot is 4.5¢cm.
The perpendicular distance from T to the pivot is 1.5¢cm.

(i) Show that the force constant k of the spring is approximately 90000Nm=".

moments about the pivot: F x 45 =T x 15
340 x 45 =T x 15, so T=1530+~ 15 = 1020 N

k =T/ =1020 + (12 x 103) = 85 000 N m™ = 90 000 N m™

[3]

(ii) Calculate the elastic potential energy stored in the spring.

E = Yolex?

E=1%x385000 x (12 x103)*> = 612 7

elastic potential energy = - T3 TS J [2]

© OCR 2025 Turn over
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(c) The point of attachment of the spring is moved from A to B, as shown below.

© OCR 2025
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25 Electromagnetic waves can be polarised.

(a) Explain what plane polarised wave means.

(b) A microwave transmitter T and receiver R are placed facing each other, as shown in the diagram.

When set up as shown in the diagram, T and R emit and detect plane polarised microwaves with
the same polarisation.

A metal grille is inserted between T and R.

Initially R records a maximum intensity.
(i) The grille is then slowly rotated through 360° about the axis joining T and R.

Sketch a graph to show how the intensity detected by R changes as the grille is rotated.

maximum-

relative
intensity

0 90 180 270 360
angle/degrees

[3]

(ii) T is now rotated by 45° about the axis joining T and R. The grille is returned to its initial position,
as shown in the diagram. The procedure described in (i) is now repeated.

Suggest and explain, without calculation, how the pattern of intensity detected by R will change.

END OF QUESTION PAPER
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EXTRA ANSWER SPACE

If you need extra space use these lined pages. You must write the question numbers clearly in
the margin.
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