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e Where appropriate, your answer should be supported with working. Marks might be
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Section A

You should spend a maximum of 30 minutes on this section.

Write your answer to each question in the box provided.

1 The domestic supply in the UK is a.c.
What does a.c. stand for?
A Alternative charge
B  Alternating current
C Amplitude charge

D Amplitude current

Your answer [1]

2  An oscilloscope is used to display a wave.

How many complete waves are shown on the oscilloscope screen?

AL AL N AL

A 2
B 4
C 5
D 10

Your answer [1]
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The diagram shows a ray of light hitting a rectangular glass block.

Incident ray

Normal

60°

not to scale

What is the angle between the normal line and the incident ray?

A

B

Your

This

30°

60°

90°

120°

answer

diagram shows an electron in the second energy level in an atom.

Electromagnetic

Third energy level radiation Key
® = Electron
Second energy level
@ - Nucleus

First

energy Ievel\@

What happens to the electron when it emits electromagnetic radiation?

A

B

Your

© OCR 2023

It becomes excited.
It is lost from the atom.
It moves to the first energy level.

It moves to the third energy level.

answer

Turn over
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4
This diagram shows the wiring inside an electric plug.

Which row shows the correct names of the three pins labelled X, Y and Z?

X Y Z
A earth neutral live
B live neutral earth
C neutral earth live
D neutral live earth

Your answer

An electric lawnmower has this information.

The potential difference is 230 V.

The current is 7.0A.

What is the power of the electric lawnmower?

Use the equation: power = potential difference x current

A 0.030W
B 329w
C 230W
D 1610W

Your answer

© OCR 2023
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5
mass of an aluminium block is 1.5kg. Its temperature changes by 5°C.

What is the change in thermal energy of the aluminium block?

The specific heat capacity of aluminium is 920J/kg°C.

Use

the equation:

change in thermal energy = mass x specific heat capacity x change in temperature

A

B

C

D

Your

1233

276J

30707

6900J

answer

The velocity—time graph shows how the velocity of four different vehicles changes.

A

Velocity c

Time

Which vehicle has the greatest acceleration?

Your

© OCR 2023

answer

Turn over

[1]

[1]



10

6
Energy use in the home can be measured in kW h.

How do you calculate energy use in kW h?

A Divide power in kilowatts by time in hours.
B  Divide power in watts by time in seconds.
C  Multiply power in kilowatts by time in hours.

D Multiply power in watts by time in seconds.

Your answer

A student places a blue filter and a red filter in front of a source of white light.

White light /I P /‘ Q
Blue filter Red filter
Which row is correct?
Light seen at P Light seen at Q
A blue no light
B blue green
C red no light
D red green

Your answer

© OCR 2023
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11 An astronomer observes that light from a distant galaxy is red-shifted compared to the same
wavelength of light observed on the Earth.

Which row correctly describes the astronomer’s conclusion?

Observed wavelength of light from the galaxy | Movement of the galaxy
A longer than on the Earth moving away from the Earth
B longer than on the Earth moving towards the Earth
C shorter than on the Earth moving away from the Earth
D shorter than on the Earth moving towards the Earth
Your answer [1]

12 The symbol for an isotope of hydrogen is fH.

What is the correct diagram of the nucleus of this isotope of hydrogen?

Key

O = Neutron
O = Proton

o
B
O
oS
C
o
oo

D

O

Your answer [1]
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14

In May 2021, SpaceX launched sixty Starlink satellites into our solar system.

Which row correctly describes objects in our solar system?

8

Natural satellite Artificial satellite
A Mars Starlink
B the Moon Starlink
C Starlink Mars
D Starlink the Moon

Your answer

A sound wave travels from air into water.

Which gquantity stays the same?

A Amplitude
B Frequency
C Speed

D Wavelength

Your answer

© OCR 2023
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15 Ultrasound pulses can be used to measure the depth of the seabed.

9

Sea level

~
Ship (S
AIEI
oooo I'III E =
SN—L__
Sea water

Ultrasound pulse

____________.4________4___

-

~ Seabed

The speed of ultrasound in sea water is 1500m/s.

The seabed is 3600 m below sea level.

An ultrasound pulse is emitted from the ship.

How long is it before the ultrasound pulse returns to the ship?

Use the equation: distance travelled = speed x time

A

B

C

D

0.40s

0.80s

2.4s

4.8s

Your answer

© OCR 2023
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Section B

16 This question is about the life cycle of the Sun.
(a) (i) Draw lines to connect each stage in the life cycle of the Sun with its correct description.

Stage Description

A star producing no radiation

nebula formed from a white dwarf.

A low temperature star with a

red giant diameter much larger than the Sun.
white dwarf A mass of interstellar dust and gas.
A star that has used most of its
black dwarf

nuclear fuel and has collapsed.

[2]

(i)  Which stage in the lifecycle of the Sun is missing from part (a)(i)?

Put a around the correct option.

black hole main sequence star neutron star

[1]

(b) (i) What causes a nebula to collapse to form a star?

Put a around the correct option.

fission fusion gravity radiation

[1]

(i) Complete the sentence to describe the forces acting in the Sun at the current stage in
its lifecycle.

Use words from the list.

equal to greater than less than

The gravitational force is .........ccooiiiiiiiiiii e the outward force.

[1]

© OCR 2023
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(c) The diagrams show possible nuclear processes for fission and fusion.

Key

= Alight nucleus

Q = A heavy nucleus

e = Aneutron
S 0+0—=0)
A B

Q/

O+0—» +eo—» o+©—> +o—p

C T~ D S
(i) Which diagram shows nuclear fusion?
ANSWEN = ....iiiiiiiiiiiiiviiiiiiiiinnnnns [1]
(i)  Which diagram shows nuclear fission?

ANSWEN = ... [1]

© OCR 2023 Turn over
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17 Corrugated cardboard can be used as an insulator around a beaker.

Student A does an experiment to investigate how the thickness of corrugated cardboard wrapped
around a beaker affects the time it takes for hot water in the beaker to cool down.

The diagrams show how student A starts the experiment.

Beaker

Corrugated
cardboard

=)

© OCR 2023
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(a)* Describe how student A does the experiment.
You should write about:
e the extra equipment student A needs and what this equipment measures

. student A’s method
. a variable that needs to be controlled.

© OCR 2023 Turn over
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(b) Student B does the same experiment using the same method as student A.

The table shows the students’ results when there is no insulation around the beaker.

Temperature (°C)
Time (min)
Student A Student B
0 80 80
1 75 76
2 71 71
3 67 68
4 65 65
5 63 63

(i)

(iii)

© OCR 2023

Describe the trend shown by the students’ results.

...................................................................................................................................... [1]
Describe how the table shows the students’ results are reproducible.
...................................................................................................................................... [1]
The student plots a graph of temperature against time.
A

Temperature

>

Time
State two reasons why the graph does not show that the temperature is directly
proportional to time.
PN
2O EEP PR
[2]
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18 The diagrams show how electricity was generated in the UK in 2019 and in 2020.

2019 2020

Other Other
Coal resources Coal resources

Gas
Solar Gas Solar

Wind Wind

Nuclear
Nuclear

(&) Which two energy resources generated the least electricity in.20197?

(b) Estimate the percentage of electricity generated using wind in 2020.

Electricity generated using wind = ...........cccccvvvvveeeeee. % [3]
(c) Two energy resources showed a significant change between 2019 and 2020.

Give the names of these two energy resources.

© OCR 2023
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(d) From 2019 to 2020, the use of solar power changed from 3.9% to 4.2%.

Calculate the percentage change in the use of solar power.

Use the equation:

o= (new value — old value)

0,
old value % 100%

percentage chang

Give your answer to 1 decimal place.

Percentage change = ..........cccccceeeeeeiins % [3]
(e) Since 2013, the use of coal power stations to generate electricity has decreased.
(i) Suggest why.

(i) In 2020, a news article stated:

‘The UK started up an old coal power station on Monday to meet the demand for
electricity. The national grid confirmed coal was providing 3% of the UK’s power.’

Suggest two reasons why the national grid had to use a coal power station to meet
demand for electricity.

© OCR 2023 Turn over
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19 Astar like the Sun emits radiation as electromagnetic waves.

(a) Part of the electromagnetic spectrum is shown in the table.
visible

infrared

radio microwaves

(i) Complete the table to show the electromagnetic waves in order of decreasing

wavelength.
Use the words in the list.
gamma-rays ultra-violet X-ray (2]
2
(i) Complete the sentence about electromagnetic waves in space.
Use the words in the list.
decreases increases stays the same
As the wavelength of an electromagnetic wave increases, the frequency
[1]

(b) Fig. 19.1 shows how the intensity of the-Sun’s radiation changes with wavelength.

Fig. 19.1

Intensity

N,
N

——]
A

~]

—

05 10 15 20 25 3.0
Wavelength (um)

0

Use Fig. 19.1 to find the wavelength of the Sun’s radiation at maximum intensity.

Show your working on Fig. 19.1.

Wavelength =

© OCR 2023
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In 1965, two scientists detected electromagnetic waves coming from space.

(©)
Fig. 19.2 shows the graph for these electromagnetic waves.
Fig. 19.2
A
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e,
S annsas
0.010 0.020 0.030 0.040 0.050

Wavelength (m)

The table shows the wavelengths of some different electromagnetic waves.

Electromagnetic waves Wavelength range (m)
radio >0.3
microwaves 0.000025 -0.3
0.00000075 — 0.000025

infrared

0.0000004 — 0.00000075

visible light
(i) Use the table and Fig. 19.2 to name the electromagnetic wave at maximum intensity.
[1]

Turn over
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20 This question is about energy transfers.

A car with a mass of 800kg rolls down a hill with its engine switched off.
(@) The hill is 12m high.

The gravitational field strength is 10N /kg.

Calculate the potential energy of the car at the top of the hill.

Use the equation: potential energy = mass x height x gravitational field strength

Potential energy = ......ccccoeeeveiiiinnnnnns J [2]

(b) The speed of the car at the bottom of the hill is 10m/s.
Calculate the kinetic energy of the car at the bottom of the hill.

Use the equation: kinetic energy = % x'mass x (speed)?

Kinetic energy = .....cccccoovvvvvvennnenn. J [2]

(c) The kinetic energy at the bottom of the hill is less than the potential energy at the top of the
hill.

Explain why.
Write about energy stores.

© OCR 2023



(d)
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The test is repeated with a different car.
The potential energy of this car at the top of the hill is 120000 J.
The kinetic energy of this car at the bottom of the hill is 48000J.

Calculate the efficiency of the transfer of energy from the potential store to the kinetic store.

useful output energy transfer
input energy transfer

Use the equation: efficiency =

Efficiency = ..o [2]

Turn over
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21 The bar chart shows thinking distances and braking distances for a car moving at different

speeds.
100 -
1] Key
- Thinking
[ 1] distance
80 ] .
] Braking
nm distance
60 uE
Distance (m) i
40 .
20 —
: m B
0 20 30 40 50 60
Speed (mph)
(a) For a car moving at 20 mph:
e The thinking distance is 6 m.
*  The braking distance is 6m.
Complete the bar chart for.a car moving at 20 mph. [2]

(b)

(c)

Use the bar chart to estimate the thinking distance and braking distance for a car moving
at 60 mph.

Thinking distance = ...........ccccccvvvvvinnns m

Braking distance = ..........ccccccceeeeennen. m

Give the name of the distance represented by the total height of each bar.

© OCR 2023
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(d) Complete the table below to describe how each factor changes the thinking distance and
braking distance.

Use the words in the list.

decreases increases no effect

Factor Thinking distance Braking distance

Drinking alcohol

Higher speed

Wet road

[3]
(e) (i) Acardecelerates to a stop. The braking force is 5600 N.
The braking distance is 20m.
Calculate the work done by the brakes. Include the correct unit.

Use the equation: work done = force x distance

Work done = ......ccevvvevivviievieeeieeeee Unit .......... [3]
(i) A double-decker bus is travelling at the same speed as the car.
The double-decker bus stops in the same distance as the car.

Suggest why the double-decker bus needs a larger braking force than the car.

© OCR 2023 Turn over
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22 (a) A student shines three parallel rays of red light at different glass objects. Fig. 22.1 shows the
glass objects.

Fig.22.1
Convex lens Concave lens Prism Rectangular block  Plane mirror
A B C D E

The student draws ray diagrams to show what happens to the three parallel rays of red light.

Write one letter in each box in Fig. 22.2 to identify which glass object produces that ray

diagram.

Fig. 22.2

5 | Object 5 —~ s | Object |
| | | |
I | I |

—>— > — > |

5 | Object :// 5 ! Object
| | |

SN — |

[4]
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(b) The wavelength of red light in glass is 4.33 x 10~"m.

The speed of red light in glass is 2.0 x 108m/s.
Calculate the frequency of the red light in glass.
Use the equation: wave speed = frequency x wavelength

Give your answer to 2 significant figures.

Frequency = ..........ccccceeeeee. Hz [4]

(c) Afootball player wears a red shirt with a white number 3 on the back.

White number
Red shirt

(i) What is the colour of the shirt and the number when viewed under blue light?

Colour of shirt

Colour of NUMBET ..o
[1]
(i) Another football player says, ‘Under red light, | cannot read the number on the shirt.’
Explain why.
...................................................................................................................................... [1]

© OCR 2023 Turn over
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23 Anunderground water pipe has a leak, as shown in the diagram.

Water

Earth

. * Pipe

Atracer called sodium-24 is used to detect leaks in underground pipes.
(@ (i) Sodium-24 has a half-life of 15 hours.

Give two reasons why this is useful.

i U TP P PPTTPPTRUTTRTUPTPTRRTTRRTTIOL. NI, NPT
YOO UURTRRR S SUPTTRRRRRRIRIY Wi, 4SRRI
[2]
(i) Sodium-24 emits beta and gamma radiation.
Explain why this makes sodium-24 a good tracer.
...................................................................................................................................... [1]
(ili) Sodium-24 decays to form a stable isotope.
Explain why this is important.
...................................................................................................................................... [1]
(b) The tracer is monitored using a gamma radiation detector.
How is the location of the leak found?
.............................................................................................................................................. [2]

© OCR 2023
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(c) A 12mg mass of sodium-24 is added to water.

The half-life of sodium-24 is 15 hours.

What mass of sodium-24 remains in the water after 30 hours?

Mass remaining =

END OF QUESTION PAPER

© OCR 2023
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ADDITIONAL ANSWER SPACE

If additional space is required, you should use the following lined page(s). The question number(s)
must be clearly shown in the margin(s).
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