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12 Nina is writing a report about the Solar System.

She has written an introduction.

The planets in our Solar System all move around the Sun.
They orbit in perfect circles and in the same direction.
Each planet has at least one moon orbiting it.

The planets and their moons are all made of rock.

(a) Identify two mistakes in Nina’s introduction.

RSP R
/2SRRI
[2]
(b) Nina wants to include a section about how the Solar System was formed.
Describe how the Solar System was formed.
.............................................................................................................................................. [2]

(c) Nina researches how the Sun releases energy. She finds this information in a textbook.

The Sun releases energy by nuclear fusion. The Sun emits about 4 x 1026 J of energy every
second. As a result, its mass falls by about 4 billion kilograms every second.

Explain why nuclear fusion causes the mass of the Sun to decrease.
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(i) The students agree that americium-241 emits alpha radiation but not beta radiation.

Explain how the evidence supports this conclusion.

(i) They cannot tell from their results whether americium-241 emits gamma radiation.

What should they do to decide whether the source emits gamma radiation?

(c) Infact, americium-241 emits both alpha radiation and gamma radiation.

Evaluate how dangerous it is to have a small amount of americium-241 in a smoke alarm.
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9  Sundip builds a circuit to investigate a mystery component.

(@) She builds this circuit. The mystery component is the box labelled Y.

(i) Add a voltmeter to the circuit to measure the potential difference across component Y.

[1]
(i) Describe how to use component X to vary the current in the circuit.
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(b) The table shows Sundip’s results.

dif?grt::éieal(V) Current (A) | Resistance (Q)
1.0 0.68 1.47
2.0 0.93 2.15
3.0 1.13 2.65
4.0 1.30 3.08
5.0 1.45 3.45
6.0 1.59

(i) Calculate the resistance when the potential difference is 6.0 V.

Give your answer to 3 significant figures.

ReSIStanCe = .....cccovvviciie e Q [4]

(i) Describe the relationship between current and resistance.

...................................................................................................................................... [1]
(iii) Suggest what component Y is.

Explain your answer.

(0] 2070 81T o] 200 £

EXPIANATION ..ot e et e e e e

...................................................................................................................................... [2]
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10 The diagram shows the field around a bar magnet.
Three points are labelled A, B and C.

\ /

@ ()

(i)

© OCR 2018

Where is the field strongest?

Tick (v') one box.

A

B

C

Where would a magnetic compass point to the right?

Tick (v) two boxes.

A

B
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(b) The bar magnet can pick up paper clips.

An iron bar can also pick up paper clips if it is held next to a bar magnet.

bar magnet iron bar

S N S N

paper clip

Describe the difference in magnetism between the bar magnet and the iron bar.

(c) The diagram shows a section through the Earth.
The flag marks the position of the geographic north pole of the Earth.

The arrow Z shows the point at which a compass needle would point vertically down at the
surface.

North
Pole

Here are some statements about the Earth’s magnetism, some are true, and some are false.

Put a tick (v) in the correct box after each statement.
True False

A compass will always point towards the centre of the Earth.

The Earth’s magnetic north pole is in the same place as the
Earth’s geographic north pole.

The core of the Earth is magnetic and produces a magnetic field.

The compass points down because the surface at the north pole
is covered with iron.

[2]
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He uses two thermometers and a lamp.

thealevelphysicstutor.com

He paints one thermometer black and the other thermometer silver and places them under the

lamp.

He records how the temperature of each thermometer changes over four minutes.

The graph shows his results.
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(a) Describe similarities and differences between the results for the black thermometer and the
silver thermometer.

Y1 011 E= T €L TSR

(c) Identify a weakness with Ben’s method and suggest how it could be improved using
information from the diagram or from the graph.
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12 Nina is writing a report about the Solar System.

She has written an introduction.

The planets in our Solar System all move around the Sun.
They orbit in perfect circles and in the same direction.
Each planet has at least one moon orbiting it.

The planets and their moons are all made of rock.

(a) Identify two mistakes in Nina’s introduction.

RSP R
/2SRRI
[2]
(b) Nina wants to include a section about how the Solar System was formed.
Describe how the Solar System was formed.
.............................................................................................................................................. [2]

(c) Nina researches how the Sun releases energy. She finds this information in a textbook.

The Sun releases energy by nuclear fusion. The Sun emits about 4 x 1026 J of energy every
second. As a result, its mass falls by about 4 billion kilograms every second.

Explain why nuclear fusion causes the mass of the Sun to decrease.
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13 Atoothbrush uses a rechargeable battery.

(@) The energy that is stored in the battery comes from a power station.

State how the energy is transferred from the power station to the chemical store in the battery.

(b) The potential difference across the battery is 1.2V.

During a typical use, 360C of charge moves though the toothbrush motor over a time of
2 minutes.

(i) Calculate the total energy transferred by the toothbrush in one day if it is used two times
a day.

Energy transferred = ... J[3]

(if) Calculate the current in the toothbrush when used for 2 minutes each time.

CUIMENt = oo A[4]
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7  Ali hangs a spring next to a ruler with a centimetre scale, as shown in the diagram A.

He attaches a 20 newton (N) weight to the bottom of the spring.

The spring stretches as shown in B.

10 S 10—
15— <%ZI 15—
20— 20 —|

25— 25— 20N
cm ] cm ]
A B

(@) (i) What is the correct extension (in metres) of the spring in diagram B?

Put a around the correct answer.

0.05m 0.15m 0.25m 0.35m [1]

(i) Show that the spring constant is 400 N/m.

[3]
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(b) Calculate the energy stored in the spring when it is stretched as in (a).

Energy stored = ... J[3]
(c) When Ali adds another 20N weight, the extension doubles.

Describe the relationship between force and extension.

/Ali

I did work on the spring when | pulled it downwards.
This increases the energy stored in the spring.
When | let go of the spring, the mass moves up
and down several times, with smaller and smaller
movements. Eventually the mass stops moving.

Describe what happens to the energy stored in the spring when Ali lets go.

© OCR 2018 Turn over
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8 Some smoke alarms contain the radioactive isotope americium-241.

(@) Americium-241 can be represented as

2SEAm

(i) Which is the number of protons in americium-241?

Put a around the correct answer.

95 241 241 + 95 241 - 95
(i) Which is the number of neutrons in americium-241?

Put a around the correct answer.

95 241 241 + 95 241 -95

(b) Two students investigate the radiation emitted by americium-241.

The diagram shows their equipment.

detector

americium-241 counter

thealevelphysicstutor.com

[1]

[1]

blocking material

They recorded the number of counts detected in one minute with different blocking materials.

The table shows their results.

Blocking material Counts per minute
nothing (just air) 620
paper 23
thin aluminium 23
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(i) The students agree that americium-241 emits alpha radiation but not beta radiation.

Explain how the evidence supports this conclusion.

(i) They cannot tell from their results whether americium-241 emits gamma radiation.

What should they do to decide whether the source emits gamma radiation?

(c) Infact, americium-241 emits both alpha radiation and gamma radiation.

Evaluate how dangerous it is to have a small amount of americium-241 in a smoke alarm.
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9  Sundip builds a circuit to investigate a mystery component.

(@) She builds this circuit. The mystery component is the box labelled Y.

(i) Add a voltmeter to the circuit to measure the potential difference across component Y.

[1]
(i) Describe how to use component X to vary the current in the circuit.
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(b) The table shows Sundip’s results.

dif?grt::éieal(V) Current (A) | Resistance (Q)
1.0 0.68 1.47
2.0 0.93 2.15
3.0 1.13 2.65
4.0 1.30 3.08
5.0 1.45 3.45
6.0 1.59

(i) Calculate the resistance when the potential difference is 6.0 V.

Give your answer to 3 significant figures.

ReSIStanCe = .....cccovvviciie e Q [4]

(i) Describe the relationship between current and resistance.

...................................................................................................................................... [1]
(iii) Suggest what component Y is.

Explain your answer.

(0] 2070 81T o] 200 £
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10 The diagram shows the field around a bar magnet.
Three points are labelled A, B and C.
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(i)
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Where is the field strongest?

Tick (v') one box.

A

B

C

Where would a magnetic compass point to the right?

Tick (v) two boxes.

A

B
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(b) The bar magnet can pick up paper clips.

An iron bar can also pick up paper clips if it is held next to a bar magnet.

bar magnet iron bar

S N S N

paper clip

Describe the difference in magnetism between the bar magnet and the iron bar.

(c) The diagram shows a section through the Earth.
The flag marks the position of the geographic north pole of the Earth.

The arrow Z shows the point at which a compass needle would point vertically down at the
surface.

North
Pole

Here are some statements about the Earth’s magnetism, some are true, and some are false.

Put a tick (v) in the correct box after each statement.
True False

A compass will always point towards the centre of the Earth.

The Earth’s magnetic north pole is in the same place as the
Earth’s geographic north pole.

The core of the Earth is magnetic and produces a magnetic field.

The compass points down because the surface at the north pole
is covered with iron.

[2]
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He uses two thermometers and a lamp.
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He paints one thermometer black and the other thermometer silver and places them under the

lamp.

He records how the temperature of each thermometer changes over four minutes.

The graph shows his results.
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(a) Describe similarities and differences between the results for the black thermometer and the
silver thermometer.

Y1 011 E= T €L TSR

(c) Identify a weakness with Ben’s method and suggest how it could be improved using
information from the diagram or from the graph.
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12 Nina is writing a report about the Solar System.

She has written an introduction.

The planets in our Solar System all move around the Sun.
They orbit in perfect circles and in the same direction.
Each planet has at least one moon orbiting it.

The planets and their moons are all made of rock.

(a) Identify two mistakes in Nina’s introduction.

RSP R
/2SRRI
[2]
(b) Nina wants to include a section about how the Solar System was formed.
Describe how the Solar System was formed.
.............................................................................................................................................. [2]

(c) Nina researches how the Sun releases energy. She finds this information in a textbook.

The Sun releases energy by nuclear fusion. The Sun emits about 4 x 1026 J of energy every
second. As a result, its mass falls by about 4 billion kilograms every second.

Explain why nuclear fusion causes the mass of the Sun to decrease.
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7  Ali hangs a spring next to a ruler with a centimetre scale, as shown in the diagram A.

He attaches a 20 newton (N) weight to the bottom of the spring.

The spring stretches as shown in B.
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(@) (i) What is the correct extension (in metres) of the spring in diagram B?

Put a around the correct answer.

0.05m 0.15m 0.25m 0.35m [1]

(i) Show that the spring constant is 400 N/m.

[3]
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(b) Calculate the energy stored in the spring when it is stretched as in (a).

Energy stored = ... J[3]
(c) When Ali adds another 20N weight, the extension doubles.

Describe the relationship between force and extension.

/Ali

I did work on the spring when | pulled it downwards.
This increases the energy stored in the spring.
When | let go of the spring, the mass moves up
and down several times, with smaller and smaller
movements. Eventually the mass stops moving.

Describe what happens to the energy stored in the spring when Ali lets go.
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8 Some smoke alarms contain the radioactive isotope americium-241.

(@) Americium-241 can be represented as

2SEAm

(i) Which is the number of protons in americium-241?

Put a around the correct answer.

95 241 241 + 95 241 - 95
(i) Which is the number of neutrons in americium-241?

Put a around the correct answer.

95 241 241 + 95 241 -95

(b) Two students investigate the radiation emitted by americium-241.

The diagram shows their equipment.
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blocking material

They recorded the number of counts detected in one minute with different blocking materials.

The table shows their results.

Blocking material Counts per minute
nothing (just air) 620
paper 23
thin aluminium 23
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(i) The students agree that americium-241 emits alpha radiation but not beta radiation.

Explain how the evidence supports this conclusion.

(i) They cannot tell from their results whether americium-241 emits gamma radiation.

What should they do to decide whether the source emits gamma radiation?

(c) Infact, americium-241 emits both alpha radiation and gamma radiation.

Evaluate how dangerous it is to have a small amount of americium-241 in a smoke alarm.
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9  Sundip builds a circuit to investigate a mystery component.

(@) She builds this circuit. The mystery component is the box labelled Y.

(i) Add a voltmeter to the circuit to measure the potential difference across component Y.

[1]
(i) Describe how to use component X to vary the current in the circuit.
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(b) The table shows Sundip’s results.

dif?grt::éieal(V) Current (A) | Resistance (Q)
1.0 0.68 1.47
2.0 0.93 2.15
3.0 1.13 2.65
4.0 1.30 3.08
5.0 1.45 3.45
6.0 1.59

(i) Calculate the resistance when the potential difference is 6.0 V.

Give your answer to 3 significant figures.

ReSIStanCe = .....cccovvviciie e Q [4]

(i) Describe the relationship between current and resistance.

...................................................................................................................................... [1]
(iii) Suggest what component Y is.

Explain your answer.
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10 The diagram shows the field around a bar magnet.
Three points are labelled A, B and C.
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Where is the field strongest?

Tick (v') one box.

A

B

C

Where would a magnetic compass point to the right?

Tick (v) two boxes.

A

B
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(b) The bar magnet can pick up paper clips.

An iron bar can also pick up paper clips if it is held next to a bar magnet.

bar magnet iron bar

S N S N

paper clip

Describe the difference in magnetism between the bar magnet and the iron bar.

(c) The diagram shows a section through the Earth.
The flag marks the position of the geographic north pole of the Earth.

The arrow Z shows the point at which a compass needle would point vertically down at the
surface.

North
Pole

Here are some statements about the Earth’s magnetism, some are true, and some are false.

Put a tick (v) in the correct box after each statement.
True False

A compass will always point towards the centre of the Earth.

The Earth’s magnetic north pole is in the same place as the
Earth’s geographic north pole.

The core of the Earth is magnetic and produces a magnetic field.

The compass points down because the surface at the north pole
is covered with iron.

[2]
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He uses two thermometers and a lamp.
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He paints one thermometer black and the other thermometer silver and places them under the

lamp.

He records how the temperature of each thermometer changes over four minutes.

The graph shows his results.
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(a) Describe similarities and differences between the results for the black thermometer and the
silver thermometer.

Y1 011 E= T €L TSR

(c) Identify a weakness with Ben’s method and suggest how it could be improved using
information from the diagram or from the graph.
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12 Nina is writing a report about the Solar System.

She has written an introduction.

The planets in our Solar System all move around the Sun.
They orbit in perfect circles and in the same direction.
Each planet has at least one moon orbiting it.

The planets and their moons are all made of rock.

(a) Identify two mistakes in Nina’s introduction.

RSP R
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[2]
(b) Nina wants to include a section about how the Solar System was formed.
Describe how the Solar System was formed.
.............................................................................................................................................. [2]

(c) Nina researches how the Sun releases energy. She finds this information in a textbook.

The Sun releases energy by nuclear fusion. The Sun emits about 4 x 1026 J of energy every
second. As a result, its mass falls by about 4 billion kilograms every second.

Explain why nuclear fusion causes the mass of the Sun to decrease.
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13 Atoothbrush uses a rechargeable battery.

(@) The energy that is stored in the battery comes from a power station.

State how the energy is transferred from the power station to the chemical store in the battery.

(b) The potential difference across the battery is 1.2V.

During a typical use, 360C of charge moves though the toothbrush motor over a time of
2 minutes.

(i) Calculate the total energy transferred by the toothbrush in one day if it is used two times
a day.

Energy transferred = ... J[3]

(if) Calculate the current in the toothbrush when used for 2 minutes each time.

CUIMENt = oo A[4]
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14 The diagram shows a common type of electric heater. It contains oil which is heated by an electrical
element.

=il

AV

The table shows some information about the heater.

Electrical power 1500W
Voltage rating 230V
Specific heat capacity of oil 1600J/kg °C
Mass of oil 4.5kg

(@) Show that more than 700000J of energy is needed to heat the oil from 20°C to 120°C.

Use the equation:
change in internal energy = mass x specific heat capacity x change in temperature

[2]
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(b) (i) Use your answer to (a) to calculate the minimum time for the oil to reach a temperature
of 120°C, starting at 20 °C.

MiNiMUM tiMe = ..o s [3]

(i) In practice, it will take longer than this for the heater to reach 120°C.

State the reason for this.

END OF QUESTION PAPER

© OCR 2018



OCR B GCSE - Paper 1 J259 1 - June 2018 -  Questions thealevelphysicstutor.com

24
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).

OCR

Oxford Cambridge and RSA

Copyright Information

OCR is committed to seeking permission to reproduce all third-party content that it uses in its assessment materials. OCR has attempted to identify and contact all copyright holders
whose work is used in this paper. To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced in the OCR Copyright
Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download from our public website (www.ocr.org.uk) after the live examination series.

If OCR has unwittingly failed to correctly acknowledge or clear any third-party content in this assessment material, OCR will be happy to correct its mistake at the earliest possible
opportunity.

For queries or further information please contact the Copyright Team, First Floor, 9 Hills Road, Cambridge CB2 1GE.
OCR is part of the Cambridge Assessment Group; Cambridge Assessment is the brand name of University of Cambridge Local Examinations Syndicate (UCLES), which is itself a

department of the University of Cambridge.

© OCR 2018



OCR B GCSE - Paper 1 J259 1 - June 2019 -  Questions thealevelphysicstutor.com

13

7 Sundip wants to use a spring to make a device to measure forces. She picks up a spring and
stretches it.

unstretched spring stretched spring

Sundip
I only need one force to stretch the spring.

(@) Explain why Sundip is wrong.
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2  This question is about electromagnetic radiation.

(@) Complete the sentence about the human eye.

Put a around the correct option.

The human eye can detecta wide / varied / narrow range of frequencies of

electromagnetic radiation.

[1]

(b) Complete the description of light. Use words from the list.

charge detector energy source

When lightis emitted by a ............ccovvnnnenn. ittransfers .......ccooceeeeeni, and the eye absorbs it.

[1]

(c) Every object emits electromagnetic radiation with different frequencies. Some examples are
given in the table.

Typical frequency of

Object radiation emitted (THz)

Red hot barbecue

461

29

600

(i) Putthe frequencies in order of energy, from lowest to highest.

Lowest energy .ieieeieennnn.

[—

Highest energy .o
[1]
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4  Light interacts with different materials.

(@)

The images show clear plastic and black plastic shirt buttons.

(b)

© OCR 2023

...................................................................................................................................... [1]
Fig. 4.1 shows the path of some rays of light passing through two different types of glass
lens.
Fig. 4.1
N N N N
7 7 7 7
State one similarity and one difference between these two glass lenses.
SIMIIAIILY e,
DIffErENCE e
[2]
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(c) White light is shone at a glass prism, as shown in Fig. 4.2.

Fig. 4.2

Air

Glass

Describe what happens to the light as it travels from the air, through the glass prism and
back into the air.

............................................................................................................................................. [2]
(d) A student investigates the relationship between the angle of incidence and angle of

refraction for a ray of light passing through a glass block.

This is the student’s method:

* Putaglass block on some paper.

e Shine the light from a raybox into the glass block.

e Mark the path of the rays on the paper with a pen.

«  Remove the glass block and the raybox.

e Sketch a line to show the path of the ray inside the glass block.

»  Estimate the angle of incidence and angle of refraction.

¢ Repeat the experiment for one other angle of incidence.

Suggest how the student can improve their method to increase the quality of the data

collected.

.............................................................................................................................................. [3]
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5 Sound travels through metal and air.

Passengers at a train station notice that they can hear a rumble in the metal rails for nearly a
minute before they hear the sound of the train coming.

(@) The speed of the sound wave in the metal rails is 3300m/s.

Write down the distance the sound wave travels through the metal rails in 1 second.

DISTANCE = .ooiiiiieiiiiieee e m [1]
(b) The frequency of the sound wave in the metal rails is 110Hz.
Calculate the wavelength of the sound wave in the metal rails.

Use the equation: wave speed = frequency x wavelength

Wavelength = ... m [3]

© OCR 2023
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(c) The sound wave in the metal rails causes a sound wave in the air.

The speed of the sound wave in air is 10 times less than the speed of the sound wave in the
metal rails. The frequency of the sound wave stays the same.

(i) Calculate the speed of the sound wave in the air.

(i) Complete the sentence about the wavelength of the sound wave in the air.

Put a around the correct option.

The sound wave in the air has a longer / a shorter / the same wavelength compared
to the sound wave in the metal rails.

[1]

© OCR 2023 Turn over
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6  Arugby ball is kicked with an upwards velocity of 20m/s. The ball has a mass of 0.6kg.

o |

(@) (i) Calculate the kinetic energy of the ball just after it has been kicked.

Use the Equation Sheet.

Kinetic energy = ..., J[3]
(i) Convert 20m/s into km/h.

1km = 1000m
1 hour = 3600 seconds

20M/S = o km/h [2]

© OCR 2023
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(b) (i) As the ball moves upwards through the air, some work is done to increase the thermal
store of the surroundings.

State the name of the force doing this work.

...................................................................................................................................... [1]
(i) State one other energy transfer as the ball moves upwards through the air.

...................................................................................................................................... [1]
(iii) Calculate the work done by a force of 3.5N when the ball moves a distance of 5.2m

through the air in the direction of the force.

Give your answer to 2 significant figures.

Use the equation: work done = force x distance

WOrk done = ....ooveiiiieeeieieeeeeeeeeeeeeeeeeee e J[3]

(c) The ball's velocity decreases as it goes upwards. It reaches a maximum height and then its
velocity increases as it falls downwards.

State the velocity of the ball at the moment it reaches its maximum height.

VelOCItY = oo m/s[1]

© OCR 2023 Turn over
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7 (a) Amountaineer has an empty plastic bottle at the top of a mountain. The lid is off.
The arrows on Fig. 7.1 show the air pressure acting on the inside of the bottle.

Draw three arrows on Fig. 7.1 to show the air pressure acting on the outside of the bottle.

Fig. 7.1

[2]

© OCR 2023



OCR B GCSE - Paper 1 J259 1 - June 2023 -  Questions thealevelphysicstutor.com

17
(b) The mountaineer puts the lid on the bottle and climbs down the mountain.

At the bottom of the mountain, the bottle has a crushed shape, as shown in Fig. 7.2.
Fig. 7.2

]

(

(i) Suggest why the bottle has a crushed shape at the bottom of the mountain.

© OCR 2023 Turn over
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(c) Ahelium balloon is released and rises to the ceiling.

The balloon has a final speed of 2m/s just before it reaches the ceiling.
Initial speed =0m/s
Acceleration = 0.5m/s?

thealevelphysicstutor.com

(i) Select one equation from the Equation Sheet which can be used to find the distance the

balloon travels, using the variables given.

(i) How can you calculate the distance the balloon travels?

Put a around the correct calculation.

; . 2x0.
distance =22 - 02— (2 X 05) distance = w
(2-0)
. 2207 . _(2x0.5)
distance = 2x05) distance = 2o

© OCR 2023
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8 (a) Complete the sentences about radioactive substances.

Put a around each correct option.

Atoms in radioactive substances have balanced / stable / unstable nuclei. This means

that they will absorb / emit / reflect particles or electromagnetic radiation. [2]
(b) The nuclear equation shows the radioactive decay of a sulfur nucleus to a chlorine nucleus.
35 35 0.—
4
169 17ClL+ _je
Identify the radioactive decay in the nuclear equation.

Tick (v') one box.

Alpha decay

Beta decay

Gamma decay

[1]

(c) Which statement explains why sulfur and chlorine are different elements?

Tick (v') one box.

They have different numbers of electrons.

They have different numbers of neutrons.

They have different numbers of protons.

[1]
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9 (a) Agroup of students were asked to suggest questions that science cannot answetr.

Jack

Was there ever liquid
water on the moon?

Nina
Is there life on other
planets?

Mei

Should we mine asteroids
for metals and minerals?

Dev

Is there a god outside
of time and space?

(i) Which student is asking an ethical question? e [1]
(b) Evidence for the Big Bang is a topic that sparks religious and philosophical debate as well as

scientific discussion.

One source of evidence for the Big Bang comes from the red shift of light from galaxies.

What causes red shift?

Tick (v) one box.

The temperature of the stars in the galaxy

The direction and speed a galaxy is moving as it emits light

How massive the stars in a galaxy are

[1]
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(c) The table and the graph show some of the data that first supported the ‘Big Bang’ theory.

Distance to the galaxy Velocity of the galaxy
(million light years) (x 1000 km/s)
78 1.2
1000 15
1400 22
2500 39
3950 61
80
70
60
Velocity 90
of the
galaxy 40
(x1000km
Is) 30
20 X
X
10
ok
0 500 1000 1500 2000 2500 3000 3500 4000

Distance to galaxy (million light years)

(i) Plot the results from the table on the graph. 3 points have already been plotted.

Include on your graph a line of best fit. [2]
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(i) What is the relationship between distance and velocity shown by the graph?

Tick (v') one box.

Directly proportional

Inversely proportional

No correlation

Non-linear
[1]
(iii) Identify two features of the graph that show this relationship.
OO PP P PP PPRPRRN
2RSSR
[2]
(iv) Describe the ‘Big Bang’ model.
...................................................................................................................................... [2]
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(c) White light is shone at a glass prism, as shown in Fig. 4.2.

Fig. 4.2

Air

Glass

Describe what happens to the light as it travels from the air, through the glass prism and
back into the air.

............................................................................................................................................. [2]
(d) A student investigates the relationship between the angle of incidence and angle of

refraction for a ray of light passing through a glass block.

This is the student’s method:

* Putaglass block on some paper.

e Shine the light from a raybox into the glass block.

e Mark the path of the rays on the paper with a pen.

«  Remove the glass block and the raybox.

e Sketch a line to show the path of the ray inside the glass block.

»  Estimate the angle of incidence and angle of refraction.

¢ Repeat the experiment for one other angle of incidence.

Suggest how the student can improve their method to increase the quality of the data

collected.

.............................................................................................................................................. [3]

© OCR 2023 Turn over



OCR B GCSE - Paper 1 J259 1 - June 2023 - Questions thealevelphysicstutor.com

12

5 Sound travels through metal and air.

Passengers at a train station notice that they can hear a rumble in the metal rails for nearly a
minute before they hear the sound of the train coming.

(@) The speed of the sound wave in the metal rails is 3300m/s.

Write down the distance the sound wave travels through the metal rails in 1 second.

DISTANCE = .ooiiiiieiiiiieee e m [1]
(b) The frequency of the sound wave in the metal rails is 110Hz.
Calculate the wavelength of the sound wave in the metal rails.

Use the equation: wave speed = frequency x wavelength

Wavelength = ... m [3]

© OCR 2023
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(c) The sound wave in the metal rails causes a sound wave in the air.

The speed of the sound wave in air is 10 times less than the speed of the sound wave in the
metal rails. The frequency of the sound wave stays the same.

(i) Calculate the speed of the sound wave in the air.

(i) Complete the sentence about the wavelength of the sound wave in the air.

Put a around the correct option.

The sound wave in the air has a longer / a shorter / the same wavelength compared
to the sound wave in the metal rails.

[1]
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6  Arugby ball is kicked with an upwards velocity of 20m/s. The ball has a mass of 0.6kg.

o |

(@) (i) Calculate the kinetic energy of the ball just after it has been kicked.

Use the Equation Sheet.

Kinetic energy = ..., J[3]
(i) Convert 20m/s into km/h.

1km = 1000m
1 hour = 3600 seconds

20M/S = o km/h [2]
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(b) (i) As the ball moves upwards through the air, some work is done to increase the thermal
store of the surroundings.

State the name of the force doing this work.

...................................................................................................................................... [1]
(i) State one other energy transfer as the ball moves upwards through the air.

...................................................................................................................................... [1]
(iii) Calculate the work done by a force of 3.5N when the ball moves a distance of 5.2m

through the air in the direction of the force.

Give your answer to 2 significant figures.

Use the equation: work done = force x distance

WOrk done = ....ooveiiiieeeieieeeeeeeeeeeeeeeeeee e J[3]

(c) The ball's velocity decreases as it goes upwards. It reaches a maximum height and then its
velocity increases as it falls downwards.

State the velocity of the ball at the moment it reaches its maximum height.

VelOCItY = oo m/s[1]
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7 (a) Amountaineer has an empty plastic bottle at the top of a mountain. The lid is off.
The arrows on Fig. 7.1 show the air pressure acting on the inside of the bottle.

Draw three arrows on Fig. 7.1 to show the air pressure acting on the outside of the bottle.

Fig. 7.1

[2]
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(b) The mountaineer puts the lid on the bottle and climbs down the mountain.

At the bottom of the mountain, the bottle has a crushed shape, as shown in Fig. 7.2.
Fig. 7.2

]

(

(i) Suggest why the bottle has a crushed shape at the bottom of the mountain.
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(c) Ahelium balloon is released and rises to the ceiling.

The balloon has a final speed of 2m/s just before it reaches the ceiling.
Initial speed =0m/s
Acceleration = 0.5m/s?

thealevelphysicstutor.com

(i) Select one equation from the Equation Sheet which can be used to find the distance the

balloon travels, using the variables given.

(i) How can you calculate the distance the balloon travels?

Put a around the correct calculation.

; . 2x0.
distance =22 - 02— (2 X 05) distance = w
(2-0)
. 2207 . _(2x0.5)
distance = 2x05) distance = 2o

© OCR 2023
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8 (a) Complete the sentences about radioactive substances.

Put a around each correct option.

Atoms in radioactive substances have balanced / stable / unstable nuclei. This means

that they will absorb / emit / reflect particles or electromagnetic radiation. [2]
(b) The nuclear equation shows the radioactive decay of a sulfur nucleus to a chlorine nucleus.
35 35 0.—
4
169 17ClL+ _je
Identify the radioactive decay in the nuclear equation.

Tick (v') one box.

Alpha decay

Beta decay

Gamma decay

[1]

(c) Which statement explains why sulfur and chlorine are different elements?

Tick (v') one box.

They have different numbers of electrons.

They have different numbers of neutrons.

They have different numbers of protons.

[1]
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9 (a) Agroup of students were asked to suggest questions that science cannot answetr.

Jack

Was there ever liquid
water on the moon?

Nina
Is there life on other
planets?

Mei

Should we mine asteroids
for metals and minerals?

Dev

Is there a god outside
of time and space?

(i) Which student is asking an ethical question? e [1]
(b) Evidence for the Big Bang is a topic that sparks religious and philosophical debate as well as

scientific discussion.

One source of evidence for the Big Bang comes from the red shift of light from galaxies.

What causes red shift?

Tick (v) one box.

The temperature of the stars in the galaxy

The direction and speed a galaxy is moving as it emits light

How massive the stars in a galaxy are

[1]
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(c) The table and the graph show some of the data that first supported the ‘Big Bang’ theory.

Distance to the galaxy Velocity of the galaxy
(million light years) (x 1000 km/s)
78 1.2
1000 15
1400 22
2500 39
3950 61
80
70
60
Velocity 90
of the
galaxy 40
(x1000km
Is) 30
20 X
X
10
ok
0 500 1000 1500 2000 2500 3000 3500 4000

Distance to galaxy (million light years)

(i) Plot the results from the table on the graph. 3 points have already been plotted.

Include on your graph a line of best fit. [2]
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(i) What is the relationship between distance and velocity shown by the graph?

Tick (v') one box.

Directly proportional

Inversely proportional

No correlation

Non-linear
[1]
(iii) Identify two features of the graph that show this relationship.
OO PP P PP PPRPRRN
2RSSR
[2]
(iv) Describe the ‘Big Bang’ model.
...................................................................................................................................... [2]
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10 The picture shows a child on a slide. The child’s hair is standing on end due to static electricity.

(b) Complete the sentence to explain static electricity.

Put a around the correct option.

Static electricity is the sharing / storing / transfer of electrons between insulators.  [1]

© OCR 2023
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(c) The diagram shows a positively charged balloon, hanging freely from a string.

There is an electric field around the balloon, as shown by the arrows.

Ve
+

Positively
charged
balloon

(i) Explain what the direction and spacing of the arrows mean about the electric field.

DIFECTION OF AITOWS . ee ettt e ettt et ettt et ettt et e e e e e e e e e e e e e e naens

[2]
(i) A second balloon is brought close to this balloon and the two balloons repel one
another.
State the type of charge on the second balloon.
..................................................................................................................................... [1]
Turn over
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11 A student sets up a ripple tank, as shown in the diagram. The dipper dips up and down and
sends circular water waves outwards.

Lamp

Dipper connected to
vibration generator

dipper

Wave
pattern

(&) Which row gives the correct definitions of wavelength and frequency?

Tick (v) one box.

Wavelength Frequency

The distance a wave travels in 1 second. The number of waves in 1 second.
The distance a wave travels in 1 second. The time it takes for 1 wave to pass.
The distance from peak to peak. The number of waves in 1 second.
The distance from peak to peak. The time it takes for 1 wave to pass.

[1]
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(b) (i) The student takes a photograph of the wave pattern.

State one piece of equipment which needs to be included in the photograph to find the
wavelength of the water waves.

(i) The student then uses a smart phone to record a video of the movement of the water
waves for a few seconds.

Describe how the student could use a video to find the frequency of the water waves.
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8 (a) Complete the sentences about radioactive substances.

Put a around each correct option.

Atoms in radioactive substances have balanced / stable / unstable nuclei. This means

that they will absorb / emit / reflect particles or electromagnetic radiation. [2]
(b) The nuclear equation shows the radioactive decay of a sulfur nucleus to a chlorine nucleus.
35 35 0.—
4
169 17ClL+ _je
Identify the radioactive decay in the nuclear equation.

Tick (v') one box.

Alpha decay

Beta decay

Gamma decay

[1]

(c) Which statement explains why sulfur and chlorine are different elements?

Tick (v') one box.

They have different numbers of electrons.

They have different numbers of neutrons.

They have different numbers of protons.

[1]
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9 (a) Agroup of students were asked to suggest questions that science cannot answetr.

Jack

Was there ever liquid
water on the moon?

Nina
Is there life on other
planets?

Mei

Should we mine asteroids
for metals and minerals?

Dev

Is there a god outside
of time and space?

(i) Which student is asking an ethical question? e [1]
(b) Evidence for the Big Bang is a topic that sparks religious and philosophical debate as well as

scientific discussion.

One source of evidence for the Big Bang comes from the red shift of light from galaxies.

What causes red shift?

Tick (v) one box.

The temperature of the stars in the galaxy

The direction and speed a galaxy is moving as it emits light

How massive the stars in a galaxy are

[1]
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(c) The table and the graph show some of the data that first supported the ‘Big Bang’ theory.

Distance to the galaxy Velocity of the galaxy
(million light years) (x 1000 km/s)
78 1.2
1000 15
1400 22
2500 39
3950 61
80
70
60
Velocity 90
of the
galaxy 40
(x1000km
Is) 30
20 X
X
10
ok
0 500 1000 1500 2000 2500 3000 3500 4000

Distance to galaxy (million light years)

(i) Plot the results from the table on the graph. 3 points have already been plotted.

Include on your graph a line of best fit. [2]
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(i) What is the relationship between distance and velocity shown by the graph?

Tick (v') one box.

Directly proportional

Inversely proportional

No correlation

Non-linear
[1]
(iii) Identify two features of the graph that show this relationship.
OO PP P PP PPRPRRN
2RSSR
[2]
(iv) Describe the ‘Big Bang’ model.
...................................................................................................................................... [2]
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10 The picture shows a child on a slide. The child’s hair is standing on end due to static electricity.

(b) Complete the sentence to explain static electricity.

Put a around the correct option.

Static electricity is the sharing / storing / transfer of electrons between insulators.  [1]

© OCR 2023



OCR B GCSE - Paper 1 J259 1 - June 2023 -  Questions thealevelphysicstutor.com

4
2  This question is about electromagnetic radiation.

(@) Complete the sentence about the human eye.

Put a around the correct option.

The human eye can detecta wide / varied / narrow range of frequencies of

electromagnetic radiation.

[1]

(b) Complete the description of light. Use words from the list.

charge detector energy source

When lightis emitted by a ............ccovvnnnenn. ittransfers .......ccooceeeeeni, and the eye absorbs it.

[1]

(c) Every object emits electromagnetic radiation with different frequencies. Some examples are
given in the table.

Typical frequency of

Object radiation emitted (THz)

Red hot barbecue

461

29

600

(i) Putthe frequencies in order of energy, from lowest to highest.

Lowest energy .ieieeieennnn.

[—

Highest energy .o
[1]
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(i)  What happens to the wavelength emitted from an object as its temperature increases?

Tick (v') one box.

The wavelength decreases.

The wavelength increases.

The wavelength stays the same.

[1]
(d) Earth emits infrared radiation with a typical wavelength of 10 um (10 micrometers).

(i) State the number of micrometres in 1 metre.

(i) How many times larger is 1mm than 10 um?

Tick (v') one box.

10

100

1000

1000000

[1]
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3  Astudent wants to construct a circuit that turns a lamp on when it gets dark.

A circuit can be a series or a parallel circuit.
(@) Which statement is correct?

Tick (v) one box.

Current splits at branches in a parallel circuit.

Potential difference across each component in a branch is the same.

Potential difference is shared between all the branches of a parallel circuit.

[1]
(b) The student builds the circuit in Fig. 3.1 using a cell, a lamp, a fixed resistor and an LDR.

Fig. 3.1

S

&

(i)  Which circuit symbol in Fig. 3.1 represents the fixed resistor?

Put a around the correct option in Fig. 3.1. [1]

(i) The resistance of the LDR increases in the dark.
What happens to the current in this circuit in the dark?

Tick (v') one box.

The current decreases

The current increases

The current stays the same

[1]
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(c) The student builds a second circuit as shown in Fig. 3.2.

Fig. 3.2

3

2Q

Which two statements together explain why the overall resistance between points X and Y is
less than 2Q2?

Tick (v') two boxes.

More charge can pass than for either component alone.

The lamp only allows current to flow in one direction.

The potential difference across the lamp decreases.

There are two paths for the current to flow.

[2]
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(d) Finally, the student builds the circuit shown in Fig. 3.3.

The lamp lights up in darkness and does not shine in daylight.

Fig. 3.3
Daylight Darkness
6V 6V
| |
\:\2V v \:‘4V oy

Complete the sentences to explain why the lamp lights in darkness.

Use words from the list.

current potential difference power resistance

In darkness, the resistance of the LDR increases, and this means that the
............................... across the LDR also increases.

The lamp has the same ........cccoceevviviiiiiii e, as the LDR, so the lamp is able to light.

[2]
(e) The energy transferred by the lamp is 3.2J when the potential difference is 4.0V.

Calculate the charge flowing through the lamp.

energy transferred
potential difference

Use the equation: charge =

State the unit.

Charge = ...cccoooiiiiinns Unit=........... [3]
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4  Light interacts with different materials.

(@)

The images show clear plastic and black plastic shirt buttons.

(b)

© OCR 2023

...................................................................................................................................... [1]
Fig. 4.1 shows the path of some rays of light passing through two different types of glass
lens.
Fig. 4.1
N N N N
7 7 7 7
State one similarity and one difference between these two glass lenses.
SIMIIAIILY e,
DIffErENCE e
[2]
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(c) White light is shone at a glass prism, as shown in Fig. 4.2.

Fig. 4.2

Air

Glass

Describe what happens to the light as it travels from the air, through the glass prism and
back into the air.

............................................................................................................................................. [2]
(d) A student investigates the relationship between the angle of incidence and angle of

refraction for a ray of light passing through a glass block.

This is the student’s method:

* Putaglass block on some paper.

e Shine the light from a raybox into the glass block.

e Mark the path of the rays on the paper with a pen.

«  Remove the glass block and the raybox.

e Sketch a line to show the path of the ray inside the glass block.

»  Estimate the angle of incidence and angle of refraction.

¢ Repeat the experiment for one other angle of incidence.

Suggest how the student can improve their method to increase the quality of the data

collected.

.............................................................................................................................................. [3]
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5 Sound travels through metal and air.

Passengers at a train station notice that they can hear a rumble in the metal rails for nearly a
minute before they hear the sound of the train coming.

(@) The speed of the sound wave in the metal rails is 3300m/s.

Write down the distance the sound wave travels through the metal rails in 1 second.

DISTANCE = .ooiiiiieiiiiieee e m [1]
(b) The frequency of the sound wave in the metal rails is 110Hz.
Calculate the wavelength of the sound wave in the metal rails.

Use the equation: wave speed = frequency x wavelength

Wavelength = ... m [3]
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(c) The sound wave in the metal rails causes a sound wave in the air.

The speed of the sound wave in air is 10 times less than the speed of the sound wave in the
metal rails. The frequency of the sound wave stays the same.

(i) Calculate the speed of the sound wave in the air.

(i) Complete the sentence about the wavelength of the sound wave in the air.

Put a around the correct option.

The sound wave in the air has a longer / a shorter / the same wavelength compared
to the sound wave in the metal rails.

[1]
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6  Arugby ball is kicked with an upwards velocity of 20m/s. The ball has a mass of 0.6kg.

o |

(@) (i) Calculate the kinetic energy of the ball just after it has been kicked.

Use the Equation Sheet.

Kinetic energy = ..., J[3]
(i) Convert 20m/s into km/h.

1km = 1000m
1 hour = 3600 seconds

20M/S = o km/h [2]
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(b) (i) As the ball moves upwards through the air, some work is done to increase the thermal
store of the surroundings.

State the name of the force doing this work.

...................................................................................................................................... [1]
(i) State one other energy transfer as the ball moves upwards through the air.

...................................................................................................................................... [1]
(iii) Calculate the work done by a force of 3.5N when the ball moves a distance of 5.2m

through the air in the direction of the force.

Give your answer to 2 significant figures.

Use the equation: work done = force x distance

WOrk done = ....ooveiiiieeeieieeeeeeeeeeeeeeeeeee e J[3]

(c) The ball's velocity decreases as it goes upwards. It reaches a maximum height and then its
velocity increases as it falls downwards.

State the velocity of the ball at the moment it reaches its maximum height.

VelOCItY = oo m/s[1]
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7 (a) Amountaineer has an empty plastic bottle at the top of a mountain. The lid is off.
The arrows on Fig. 7.1 show the air pressure acting on the inside of the bottle.

Draw three arrows on Fig. 7.1 to show the air pressure acting on the outside of the bottle.

Fig. 7.1

[2]
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(b) The mountaineer puts the lid on the bottle and climbs down the mountain.

At the bottom of the mountain, the bottle has a crushed shape, as shown in Fig. 7.2.
Fig. 7.2

]

(

(i) Suggest why the bottle has a crushed shape at the bottom of the mountain.
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(c) Ahelium balloon is released and rises to the ceiling.

The balloon has a final speed of 2m/s just before it reaches the ceiling.
Initial speed =0m/s
Acceleration = 0.5m/s?

thealevelphysicstutor.com

(i) Select one equation from the Equation Sheet which can be used to find the distance the

balloon travels, using the variables given.

(i) How can you calculate the distance the balloon travels?

Put a around the correct calculation.

; . 2x0.
distance =22 - 02— (2 X 05) distance = w
(2-0)
. 2207 . _(2x0.5)
distance = 2x05) distance = 2o

© OCR 2023
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8 (a) Complete the sentences about radioactive substances.

Put a around each correct option.

Atoms in radioactive substances have balanced / stable / unstable nuclei. This means

that they will absorb / emit / reflect particles or electromagnetic radiation. [2]
(b) The nuclear equation shows the radioactive decay of a sulfur nucleus to a chlorine nucleus.
35 35 0.—
4
169 17ClL+ _je
Identify the radioactive decay in the nuclear equation.

Tick (v') one box.

Alpha decay

Beta decay

Gamma decay

[1]

(c) Which statement explains why sulfur and chlorine are different elements?

Tick (v') one box.

They have different numbers of electrons.

They have different numbers of neutrons.

They have different numbers of protons.

[1]
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9 (a) Agroup of students were asked to suggest questions that science cannot answetr.

Jack

Was there ever liquid
water on the moon?

Nina
Is there life on other
planets?

Mei

Should we mine asteroids
for metals and minerals?

Dev

Is there a god outside
of time and space?

(i) Which student is asking an ethical question? e [1]
(b) Evidence for the Big Bang is a topic that sparks religious and philosophical debate as well as

scientific discussion.

One source of evidence for the Big Bang comes from the red shift of light from galaxies.

What causes red shift?

Tick (v) one box.

The temperature of the stars in the galaxy

The direction and speed a galaxy is moving as it emits light

How massive the stars in a galaxy are

[1]
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(c) The table and the graph show some of the data that first supported the ‘Big Bang’ theory.

Distance to the galaxy Velocity of the galaxy
(million light years) (x 1000 km/s)
78 1.2
1000 15
1400 22
2500 39
3950 61
80
70
60
Velocity 90
of the
galaxy 40
(x1000km
Is) 30
20 X
X
10
ok
0 500 1000 1500 2000 2500 3000 3500 4000

Distance to galaxy (million light years)

(i) Plot the results from the table on the graph. 3 points have already been plotted.

Include on your graph a line of best fit. [2]
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(i) What is the relationship between distance and velocity shown by the graph?

Tick (v') one box.

Directly proportional

Inversely proportional

No correlation

Non-linear
[1]
(iii) Identify two features of the graph that show this relationship.
OO PP P PP PPRPRRN
2RSSR
[2]
(iv) Describe the ‘Big Bang’ model.
...................................................................................................................................... [2]
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10 The picture shows a child on a slide. The child’s hair is standing on end due to static electricity.

(b) Complete the sentence to explain static electricity.

Put a around the correct option.

Static electricity is the sharing / storing / transfer of electrons between insulators.  [1]
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(c) The diagram shows a positively charged balloon, hanging freely from a string.

There is an electric field around the balloon, as shown by the arrows.

Ve
+

Positively
charged
balloon

(i) Explain what the direction and spacing of the arrows mean about the electric field.

DIFECTION OF AITOWS . ee ettt e ettt et ettt et ettt et e e e e e e e e e e e e e e naens

[2]
(i) A second balloon is brought close to this balloon and the two balloons repel one
another.
State the type of charge on the second balloon.
..................................................................................................................................... [1]
Turn over
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11 A student sets up a ripple tank, as shown in the diagram. The dipper dips up and down and
sends circular water waves outwards.

Lamp

Dipper connected to
vibration generator

dipper

Wave
pattern

(&) Which row gives the correct definitions of wavelength and frequency?

Tick (v) one box.

Wavelength Frequency

The distance a wave travels in 1 second. The number of waves in 1 second.
The distance a wave travels in 1 second. The time it takes for 1 wave to pass.
The distance from peak to peak. The number of waves in 1 second.
The distance from peak to peak. The time it takes for 1 wave to pass.

[1]
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(b) (i) The student takes a photograph of the wave pattern.

State one piece of equipment which needs to be included in the photograph to find the
wavelength of the water waves.

(i) The student then uses a smart phone to record a video of the movement of the water
waves for a few seconds.

Describe how the student could use a video to find the frequency of the water waves.
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12 Fig. 12.1 shows a trolley at the top of a ramp.

Fig. 12.1

Trolley

Light gate

(@) The trolley is released and accelerates down the ramp. When the trolley passes through the
light gate, the instantaneous speed of the trolley is displayed.

Describe how the acceleration of the trolley down the ramp can be calculated using one light
gate and a stopclock.

change in speed
time taken

Acceleration =
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(b) A block of wood is placed on the ramp. It exerts a force of 3.2N on the ramp, perpendicular
to the surface of the ramp. This is shown as a vector on Fig. 12.2.

Draw one vector on Fig. 12.2 to show the force the ramp exerts on the block of wood, to
complete the interaction pair.

Use aruler.

Fig. 12.2

SBioskof 2T
: wood

[1]
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13 This question is about an inflatable boat.

(a) Boats float because they are less dense than water.

Define density.

(b) The boat is inflated in the morning and then left out in the sun. The temperature of the air
inside the boat rises to 50 °C.

. The volume and mass of the air inside the inflated boat are constant.

e The table contains data about the average speed of air molecules at different
temperatures and pressures.

Temperature Average speed of air molecules Pressure
(°C) (m/s) (Pa)

20 508 115000
40 525 122000
60 542 129000

Explain why the boat feels firmer after being left out in the Sun.

Use the data in the table. You do not need to do any calculations.

END OF QUESTION PAPER
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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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10 The table shows information about some objects in the solar system.

Name Pluto Charon Earth The Moon
Type of object dwarf planet moon planet moon
Orbits around The Sun Pluto The Sun Earth
Diameter (km) 2370 1210 12700 3480
Mass (kg) 1.3 x 10%2 1.6 x 1021 6.0 x 1024 7.4 x 1022
Radius of orbit (km) 5.9 x 109 2.0x10% 1.5 x 108 3.9x10°
Gravitational force between 5.0 x 1016 3.5 x 1018 3.5 x 10?2 1.9 x 10%°
the two objects (N)

(@) Name another type of object in the solar system that is not listed in the table.

.................................................................................................................................................... [1]
(b) A student looked at the data and said:
‘A'moon is always approximately half the diameter of the object it orbits.’
Show that the student is incorrect.
Use data from the table.
.................................................................................................................................................... [2]
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(c) Explain the difference in the time taken for Pluto and Earth to orbit the Sun.

Use data from the table.

Complete the sentences to explain the formation of the solar system and the birth of the Sun.

Use words from the list.

chemical combustion friction fusion gravity magnetism

The objects in the solar system were formed over long periods of time from clouds of dust and
gas drawn together by the force of .........cccccoviiiiiiiiiis .
Particles at the centre collapsed together forcefully and increased the pressure and temperature

UNTI oo reactions began, forming the Sun. [2]
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(e) The diagrams represent the processes inside a star.

Which diagram shows how these processes keep a star, like the Sun, stable in size and shape
for millions of years?

Tick (v') one box.

Pressure
Gravity
AN A \A /
g <>—\= 1<1-<|\ <
:\<>§$3 ——D -<>% '>l>l
N / \\q/l / %
u\“\ —‘/“/ v
./“/" \.\"\
.-/\ % \
/ \ \

[1]

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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(c) Agroup of students in Mia’s class measures the spring constant of another spring.

Table 10.1 shows each student’s results.

Student Spring constant (N/m)
Alex 28
James 24
Layla 30
Mia 29
Sundip 25

(i) Using Table 10.1, find the median value of the spring constant.

(i) Using Table 10.1, calculate the mean value of the spring constant.

© OCR 2020
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11 Amir investigates how insulation affects the rate of cooling.

He writes down his method.

Fill a metal tin with water at 80°C.

Wait for 10 minutes.

Measure the new temperature and write it down.

Repeat the experiment for each of these types of insulation:

hwpbppRE

Experiment | Insulation

None

1 layer of aluminium foll

1 layer of bubble wrap

3 layers of bubble wrap

m o 0O ™

1 layer of bubble wrap and 1 layer of aluminium foil

e

(@) Predict which experiment will cool down the slowest. Explain your answer.

EXPEIMENT: oo

EXPIANATION: .o

(b) Amir's teacher reads his method. The teacher says that the method is not detailed enough to
make the experiment reproducible.

(i) Explain the meaning of the word reproducible.

(i) Give one piece of additional information that you would need to reproduce Amir's
experiment.
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8 Sarah investigates the effect of frictional forces on a sliding object. She uses a block of wood
which is on a table, as shown in Fig. 8.1.

She pushes the block with her hand to start it moving. She then releases it and waits for it to
come to rest.

15cm _—
o | : Direction of
Friction motion
-
Block Table
Fig. 8.1

(@) (i) One of the forces acting on the block is friction. This friction force acts to the left, as
shown in Fig. 8.1.

Describe one other force acting on the block after Sarah has released it.
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12 Sundip wants to measure Alex’s reaction time.

Their teacher gives them a 30cm ruler, and the table shown.

Questions

Reading on ruler | Reaction time
(cm) (s)
12 0.15
15 0.17
18 0.19
21 0.20
24 0.22
27 0.23
30 0.24

(@) Explain how to use the ruler and the table to measure Alex’s reaction time.

You can draw a diagram to support your answetr.

thealevelphysicstutor.com
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(c) Amaya’s teacher says that there is an electric current flowing between the nuts and the
radiation detector.

There is an electric current because alpha
particles are flowing from the nuts to the
radiation detector.

Explain why Amaya’s teacher is correct.

(d) Suggest why people still eat nuts, even though they know that some types are slightly
radioactive.
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(c) Sundip wants to use the 30cm ruler to measure the reaction times of her class.

Sundip

The 30cm ruler will not be suitable to
measure some students’ reaction time
in my class.

Explain why Sundip is correct and suggest one solution to this problem.
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13 Alarge percentage of electricity in the UK is generated using wind turbines and gas-fired power
stations.

The graph compares the percentage of UK energy generated by wind and gas from January to
March 2017.

Each plot point shows the energy generated in one day.

30
25 ’
20 . »
Percentage of . o
UK energy 15 9
generated by wind (%) et JURRER
10 e
S L
0 - Py
° 3

0
25 30 35 40 45 50 55 60
Percentage of UK energy generated by gas (%)

(a) Describe and explain the relationship shown in the graph.
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(b) Mia and James discuss the data.

Mia
Gas power stations are bad for the
environment.

(i) Give one reason why Mia is correct.

...................................................................................................................................... [1]

James

In the future there will be more wind turbines, ‘ A

so we won't need gas power stations

anymore.

(i) Discuss James’ comment.
...................................................................................................................................... [2]
Turn over
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14 An atomic clock is a very accurate way of measuring time.
Many atomic clocks use electromagnetic radiation emitted from caesium atoms.

(a) Explain how an atom can emit electromagnetic radiation.

............................................................................................................................................. [2]
(b) The frequency of electromagnetic radiation emitted from caesium atoms is 9.19 x 10°Hz.

Calculate the wavelength of this radiation.

Speed of light = 3.0 x 108m/s.

Wavelength = ... m [3]

(c) Satellite navigation systems rely on atomic clocks for their accuracy.

Suggest one way that society has benefited from the invention of accurate satellite

navigation systems.

............................................................................................................................................. [1]

END OF QUESTION PAPER
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Answer all the questions.
1 Two students are investigating springs and forces.

(@) They measure how much a steel spring stretches with a range of different weights hung
on it.

State one safety precaution the pupils should take when completing this experiment.

......................................................................................................... [1]
(b) They collect the following results.
Force (N) Extension (cm)
0.0 0.0
1.0 1.6
2.0 3.2
3.0 6.0
4.0 6.4
5.0 8.0
Circle the outlier in the results for extension. [1]
(c) They start to plot a graph of their results.
9.0
8.0
7.0
6.0
5.0
Extension (cm)
4.0
3.0 ®
2.0
*
1.0
00 &
0.0 1.0 2.0 3.0 4.0 5.0 6.0
Force (N)
Plot the remaining points, ignoring the outlier, and draw a line of best fit. [3]
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(d) Using the data, calculate the spring constant of the spring when the force is
4.0 N.

Force exerted = extension x spring constant
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4  Large telescopes, on the Earth and in space, have been used to make exciting discoveries.

(@ (i) Whatis the difference between a planet like the Earth and a star like our Sun?

(i)* In 2010 the star HD10180 was discovered. It is a yellow-colour star like the Sun and it
has at least 7 planets orbiting it to create a planetary system.

Scientists believe the star, HD10180, and the planets orbiting it, were formed in a similar
way to our Solar System.

Draw a labelled diagram of the HD10180 planetary system, and describe how the star
and its planets may have been formed.

© OCR 2019



OCR B GCSE - Paper 2 J259 2 - June 2019 -  Questions thealevelphysicstutor.com

5
(b) The table shows data on three kettles A, B and C found by Kareem.

Kettle | Power (W) | Lifetime of kettle Total energy
(hours of use) transferred (kWh)
A 1500 400
B 2000 200 400
C 2500 100 250

(i) Calculate the total energy, in kilowatt hours (kW h), transferred by kettle A during its
lifetime.

Use the equation: energy transferred = power x time

Total energy transferred = ......cccccvvvveviiiii kWh [3]
(i) Which kettle, A, B or C, will take the longest time to boil one litre of water?
Give one reason for your answer.

Kettle ..o

(c) What is the name of the device used to change low-voltage to high-voltage at power stations?
Puta around the correct answer.

diode National Grid thermistor transformer [1]
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3 Sarah investigates what happens when light shines on different coloured cards.

(@) She places two coloured square cards next to each other, as shown in Fig. 3.1.

Card R is red and card G is green.

R G

red green

Fig. 3.1
Sarah shines green light on both cards.

Fig. 3.2 shows the observed colour of the cards.

R G

black green

Fig. 3.2
(i) Complete the following sentences about the observation in Fig. 3.2.
Use words from the list.

You may use each word once, more than once, or not at all.

absorbs refracts scatters transmits
Card R looks black because it ...........cccccooiiiiiiiiieeiinniins the green light.
Card G looks green because it ........cccccoovvvvieeeeeeeennninnne. the green light. [2]

(i) What colour light can Sarah shine on the red and green cards to make them both appear
black?

Put a around the correct colour.

blue green red white [1]
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(b) Sarah is now investigating the refraction of light.

© OCR 2019

A narrow beam of green light is incident on a plastic block.

thealevelphysicstutor.com

She measures the angle of incidence, i, and the angle of refraction, r, as shown in Fig. 3.3.

plastic block

Fig. 3.3

Sarah then draws a graph of angle of refraction, r, against angle of incidence, i, as shown in

Fig. 3.4.
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Sarah makes the following hypothesis.

Sarah
The angle r is directly proportional to the angle i.

Use Fig. 3.4 to explain if Sarah is correct.

.............................................................................................................................................. [2]
(c) Green light has wavelength 5.6 x 10~"m and frequency 5.4 x 1014Hz.
Calculate the wave speed of the green light.
Use the equation: wave speed = frequency x wavelength
Give your answer in standard form and to 2 significant figures.
Wave Speed = ... m/s [3]
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4  Large telescopes, on the Earth and in space, have been used to make exciting discoveries.

(@ (i) Whatis the difference between a planet like the Earth and a star like our Sun?

(i)* In 2010 the star HD10180 was discovered. It is a yellow-colour star like the Sun and it
has at least 7 planets orbiting it to create a planetary system.

Scientists believe the star, HD10180, and the planets orbiting it, were formed in a similar
way to our Solar System.

Draw a labelled diagram of the HD10180 planetary system, and describe how the star
and its planets may have been formed.
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(b) Galaxy GN-z11 is one of the most distant galaxies discovered.

The table shows the data on two other galaxies much closer to us.

Galaxy Distance from us (m) Receding speed (km/s)
Tadpole galaxy 3.8 x 1024 9400
Cigar galaxy 1.1 x 10%3 200

(i) What conclusion can you draw between the distance of a galaxy and its speed?

...................................................................................................................................... [1]
(i) Write a list of the three named galaxies above, in order of increasing red-shift.
lower red-shift higher red-shift
[2]
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5 Americium is a radioactive material that emits alpha radiation.

Americium-241, an isotope, is used in many domestic smoke alarms. The radioactive source in
the smoke alarm is under a plastic case.

radioactive source is under
this plastic case

U_ !
c
R
]
-

(a) Suggest why the alpha radiation from the source cannot do any harm when you are close to
the smoke alarm.

(b) Explain how you could use a radiation measuring device in the laboratory to show that the
smoke alarm is safe.
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(c) Ling makes the following comment.

Ling
You can use a gamma source instead of an alpha
source in the smoke alarm.

This will be safe and do us no harm.

Discuss why Ling’s suggestion is not sensible.
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(d) Ling finds the activity against time graph for a different radioactive alpha source from the
Internet.
activity 40000
(counts per NS

second) N

30000

N
\\\
20000 .
10000 -~
0
0 200 400 600 800

time (years)

(i) Use the graph to determine the half-life of the alpha source.

Show your working on the graph.

Half-life = ..o, years [2]
(i) The initial activity of the source is 40000 counts per second.

What is the activity of the source after a time equal to 2 half-lives?

Activity = ... counts per second [3]

(iii) On the graph axes above, sketch a graph for another sample of the alpha source that
has an initial activity of 30000 counts per second.

[3]
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3 Sarah investigates what happens when light shines on different coloured cards.

(@) She places two coloured square cards next to each other, as shown in Fig. 3.1.

Card R is red and card G is green.

R G
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Fig. 3.1
Sarah shines green light on both cards.

Fig. 3.2 shows the observed colour of the cards.

R G

black green

Fig. 3.2
(i) Complete the following sentences about the observation in Fig. 3.2.
Use words from the list.

You may use each word once, more than once, or not at all.

absorbs refracts scatters transmits
Card R looks black because it ...........cccccooiiiiiiiiieeiinniins the green light.
Card G looks green because it ........cccccoovvvvieeeeeeeennninnne. the green light. [2]

(i) What colour light can Sarah shine on the red and green cards to make them both appear
black?

Put a around the correct colour.

blue green red white [1]
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(b) Sarah is now investigating the refraction of light.
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A narrow beam of green light is incident on a plastic block.
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She measures the angle of incidence, i, and the angle of refraction, r, as shown in Fig. 3.3.

plastic block

Fig. 3.3

Sarah then draws a graph of angle of refraction, r, against angle of incidence, i, as shown in

Fig. 3.4.
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Sarah makes the following hypothesis.

Sarah
The angle r is directly proportional to the angle i.

Use Fig. 3.4 to explain if Sarah is correct.

.............................................................................................................................................. [2]
(c) Green light has wavelength 5.6 x 10~"m and frequency 5.4 x 1014Hz.
Calculate the wave speed of the green light.
Use the equation: wave speed = frequency x wavelength
Give your answer in standard form and to 2 significant figures.
Wave Speed = ... m/s [3]
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4  Large telescopes, on the Earth and in space, have been used to make exciting discoveries.

(@ (i) Whatis the difference between a planet like the Earth and a star like our Sun?

(i)* In 2010 the star HD10180 was discovered. It is a yellow-colour star like the Sun and it
has at least 7 planets orbiting it to create a planetary system.

Scientists believe the star, HD10180, and the planets orbiting it, were formed in a similar
way to our Solar System.

Draw a labelled diagram of the HD10180 planetary system, and describe how the star
and its planets may have been formed.
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(b) Galaxy GN-z11 is one of the most distant galaxies discovered.

The table shows the data on two other galaxies much closer to us.

Galaxy Distance from us (m) Receding speed (km/s)
Tadpole galaxy 3.8 x 1024 9400
Cigar galaxy 1.1 x 10%3 200

(i) What conclusion can you draw between the distance of a galaxy and its speed?

...................................................................................................................................... [1]
(i) Write a list of the three named galaxies above, in order of increasing red-shift.
lower red-shift higher red-shift
[2]
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5 Americium is a radioactive material that emits alpha radiation.

Americium-241, an isotope, is used in many domestic smoke alarms. The radioactive source in
the smoke alarm is under a plastic case.

radioactive source is under
this plastic case
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(a) Suggest why the alpha radiation from the source cannot do any harm when you are close to
the smoke alarm.

(b) Explain how you could use a radiation measuring device in the laboratory to show that the
smoke alarm is safe.
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(c) Ling makes the following comment.

Ling
You can use a gamma source instead of an alpha
source in the smoke alarm.

This will be safe and do us no harm.

Discuss why Ling’s suggestion is not sensible.
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(d) Ling finds the activity against time graph for a different radioactive alpha source from the
Internet.
activity 40000
(counts per NS

second) N

30000

N
\\\
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(i) Use the graph to determine the half-life of the alpha source.

Show your working on the graph.

Half-life = ..o, years [2]
(i) The initial activity of the source is 40000 counts per second.

What is the activity of the source after a time equal to 2 half-lives?

Activity = ... counts per second [3]

(iii) On the graph axes above, sketch a graph for another sample of the alpha source that
has an initial activity of 30000 counts per second.

[3]
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6  Adelivery company uses GPS tracker devices to monitor the position and the speed of their vans.

(@) The distance against time graph of one van travelling along a straight road is shown in

Fig. 6.1.
A a a a
A | B | C |
distance i : :
O I I I »
0 time
Fig. 6.1

Fig. 6.1 has been divided into three sections A, B, and C.
Complete the table by matching each section, A, B, or C, with the correct type of motion.

Tick (v) one box in each row.

Type of motion Section A Section B Section C

Stationary

Constant speed

Accelerating

[3]
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(b) The velocity against time graph of another van is shown in Fig. 6.2.

boow X 5 Y 5 z
velocity : : : :
O 1 1 1 1 >
0 time
Fig. 6.2

Fig. 6.2 has been divided into four sections W, X, Y, and Z.
(i) Identify which section shows the van speeding up.

Explain your answer.

SECHON: e

D q 0] = T T= L0 o PSPPI

(if) Identify which section shows the van slowing down.

Explain your answer.

SECHON: e

EXPIANATION: .ot a e e e e
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(c) Data from the GPS tracker device can be used to calculate a van’s average acceleration over
the entire journey:

e initial speed =8.5m/s

e final speed = 36.5m/s

e time for acceleration = 5.0s

Use this information to calculate the average acceleration of the van.

Use the equation: acceleration = change in speed = time taken

Give the correct units for your answer.

Acceleration = ........cccciiiienneeee, units .........coeeee [3]
(d) (i) Estimate the mass of the van, in kilograms (kg).

MaSS = ..o kg [1]

(i) Estimate the average force acting on the van.

Use your answers from (c) and (d)(i) to answer the question.
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7 Ninais investigating electrical circuits in the laboratory.

(&) Ninais looking for a filament lamp for her torch.

Fig. 7.1 shows a filament lamp that may be suitable.

\
0

2.4V
500 mA

~

Fig. 7.1

(i) Which current against voltage graph (I-V characteristic) for a filament lamp is correct?

Put a around the correct answer.
Y | A | A

[1]

(i) Calculate the amount of charge flowing through the filament lamp when it is used for
60s.

Use the equation: charge = current x time

(iii) The base of the filament lamp has 2.4V, 500 mA’ stamped on it.

Calculate the power of the filament lamp at 2.4 V.
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(b) Nina connects up the following circuit using two identical filament lamps.
(n)
\/ |

1 —
T &
T

Fig. 7.2
The switch is currently open.

Explain what happens to the ammeter reading when the switch is then closed.

(c) (i) Whatisthe name of the electrical component that conducts currentin only one direction?

Tick (v') one box.

Diode

Lamp

Light-Dependent Resistor (LDR)

Thermistor

[1]

(i) Draw an electrical symbol for your answer to (c)(i).

[1]
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Sarah makes the following hypothesis.

Sarah
The angle r is directly proportional to the angle i.

Use Fig. 3.4 to explain if Sarah is correct.

.............................................................................................................................................. [2]
(c) Green light has wavelength 5.6 x 10~"m and frequency 5.4 x 1014Hz.
Calculate the wave speed of the green light.
Use the equation: wave speed = frequency x wavelength
Give your answer in standard form and to 2 significant figures.
Wave Speed = ... m/s [3]
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4  Large telescopes, on the Earth and in space, have been used to make exciting discoveries.

(@ (i) Whatis the difference between a planet like the Earth and a star like our Sun?

(i)* In 2010 the star HD10180 was discovered. It is a yellow-colour star like the Sun and it
has at least 7 planets orbiting it to create a planetary system.

Scientists believe the star, HD10180, and the planets orbiting it, were formed in a similar
way to our Solar System.

Draw a labelled diagram of the HD10180 planetary system, and describe how the star
and its planets may have been formed.
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(b) Galaxy GN-z11 is one of the most distant galaxies discovered.

The table shows the data on two other galaxies much closer to us.

Galaxy Distance from us (m) Receding speed (km/s)
Tadpole galaxy 3.8 x 1024 9400
Cigar galaxy 1.1 x 10%3 200

(i) What conclusion can you draw between the distance of a galaxy and its speed?

...................................................................................................................................... [1]
(i) Write a list of the three named galaxies above, in order of increasing red-shift.
lower red-shift higher red-shift
[2]
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5 Americium is a radioactive material that emits alpha radiation.

Americium-241, an isotope, is used in many domestic smoke alarms. The radioactive source in
the smoke alarm is under a plastic case.

radioactive source is under
this plastic case
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(a) Suggest why the alpha radiation from the source cannot do any harm when you are close to
the smoke alarm.

(b) Explain how you could use a radiation measuring device in the laboratory to show that the
smoke alarm is safe.
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(c) Ling makes the following comment.

Ling
You can use a gamma source instead of an alpha
source in the smoke alarm.

This will be safe and do us no harm.

Discuss why Ling’s suggestion is not sensible.
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(d) Ling finds the activity against time graph for a different radioactive alpha source from the
Internet.
activity 40000
(counts per NS

second) N
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N
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(i) Use the graph to determine the half-life of the alpha source.

Show your working on the graph.

Half-life = ..o, years [2]
(i) The initial activity of the source is 40000 counts per second.

What is the activity of the source after a time equal to 2 half-lives?

Activity = ... counts per second [3]

(iii) On the graph axes above, sketch a graph for another sample of the alpha source that
has an initial activity of 30000 counts per second.

[3]
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6  Adelivery company uses GPS tracker devices to monitor the position and the speed of their vans.

(@) The distance against time graph of one van travelling along a straight road is shown in

Fig. 6.1.
A a a a
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distance i : :
O I I I »
0 time
Fig. 6.1

Fig. 6.1 has been divided into three sections A, B, and C.
Complete the table by matching each section, A, B, or C, with the correct type of motion.

Tick (v) one box in each row.

Type of motion Section A Section B Section C

Stationary

Constant speed

Accelerating

[3]
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(b) The velocity against time graph of another van is shown in Fig. 6.2.
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velocity : : : :
O 1 1 1 1 >
0 time
Fig. 6.2

Fig. 6.2 has been divided into four sections W, X, Y, and Z.
(i) Identify which section shows the van speeding up.

Explain your answer.

SECHON: e

D q 0] = T T= L0 o PSPPI

(if) Identify which section shows the van slowing down.

Explain your answer.

SECHON: e
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(c) Data from the GPS tracker device can be used to calculate a van’s average acceleration over
the entire journey:

e initial speed =8.5m/s

e final speed = 36.5m/s

e time for acceleration = 5.0s

Use this information to calculate the average acceleration of the van.

Use the equation: acceleration = change in speed = time taken

Give the correct units for your answer.

Acceleration = ........cccciiiienneeee, units .........coeeee [3]
(d) (i) Estimate the mass of the van, in kilograms (kg).

MaSS = ..o kg [1]

(i) Estimate the average force acting on the van.

Use your answers from (c) and (d)(i) to answer the question.
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(&) Ninais looking for a filament lamp for her torch.

Fig. 7.1 shows a filament lamp that may be suitable.
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Fig. 7.1

(i) Which current against voltage graph (I-V characteristic) for a filament lamp is correct?

Put a around the correct answer.
Y | A | A

[1]

(i) Calculate the amount of charge flowing through the filament lamp when it is used for
60s.

Use the equation: charge = current x time

(iii) The base of the filament lamp has 2.4V, 500 mA’ stamped on it.

Calculate the power of the filament lamp at 2.4 V.
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(b) Nina connects up the following circuit using two identical filament lamps.
(n)
\/ |

1 —
T &
T

Fig. 7.2
The switch is currently open.

Explain what happens to the ammeter reading when the switch is then closed.

(c) (i) Whatisthe name of the electrical component that conducts currentin only one direction?

Tick (v') one box.

Diode

Lamp

Light-Dependent Resistor (LDR)

Thermistor

[1]

(i) Draw an electrical symbol for your answer to (c)(i).

[1]
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8 This question is about gears and levers.

(&) A wristwatch with its back cover removed is shown in Fig. 8.1.

Fig. 8.1
You can see some of the gears inside the wristwatch.
Two gears Q and R are shown in Fig. 8.2.

40 teeth

20 teeth

Fig. 8.2

The gear Q has 40 teeth and gear R has 20 teeth. Both gears have the same size teeth.
The gear Q moves in a clockwise direction.

Gear Q rotates at 6 revolutions per minute.

(i) On Fig. 8.2, show the direction of rotation of gear R. [1]

(i) How many revolutions are completed by gear R in one minute?

Number of revolutions = .........ccccccceeeii e, per minute [2]

© OCR 2019



OCR B GCSE - Paper 2 J259 2 - June 2019 -  Questions thealevelphysicstutor.com

21
(b) The lid of a can of paint has a lip which makes it easier to open, using a lever.

The diagram below shows a screwdriver placed under the lip.

ip | 0.20m |
lid i :
’ anglD)
—
screwdriver
rim (pivot)
masses
paint wall of can
~mass hanger
Fig. 8.3

In an experiment, masses are added to the mass hanger to open the lid.
The mass hanger hangs at a distance of 0.20m from the rim (pivot) of the can.
A total weight of 32N of the hanging masses opens the lid.

Calculate the moment of this force.
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9* Kai is doing experiments in the laboratory to determine the density of the two different liquids, E
and F.

He uses a measuring cylinder placed on a balance.
He then pours different volumes of liquid E into the measuring cylinder, and records the balance
reading, as shown in Fig. 9.1. The balance reading is equal to the total mass of the measuring

cylinder and the liquid.

He then empties the measuring cylinder, and repeats the same procedure with liquid F.

7
measuring
cylinder
liquid—_ | ]
balance\lﬁ g ] table
Fig. 9.1

Kai's results are shown in Fig. 9.2.

220

Key
200 e liquid E
E . x liquid F

180

AN

160 4 X

\

140 yd /X

X

balance 120
reading
(@ 100 >

\

80 el

60

40

20

0 20 40 60 80 100
volume of liquid (cm?3)

Fig. 9.2
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Compare the density of the liquids E and F.

Your answer should include calculations and a detailed analysis of Fig. 9.2.

Use the equation: density = mass + volume
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(b) Galaxy GN-z11 is one of the most distant galaxies discovered.

The table shows the data on two other galaxies much closer to us.

Galaxy Distance from us (m) Receding speed (km/s)
Tadpole galaxy 3.8 x 1024 9400
Cigar galaxy 1.1 x 10%3 200

(i) What conclusion can you draw between the distance of a galaxy and its speed?

...................................................................................................................................... [1]
(i) Write a list of the three named galaxies above, in order of increasing red-shift.
lower red-shift higher red-shift
[2]

© OCR 2019 Turn over



OCR B GCSE - Paper 2 J259 2 - June 2019 -  Questions thealevelphysicstutor.com

12
5 Americium is a radioactive material that emits alpha radiation.

Americium-241, an isotope, is used in many domestic smoke alarms. The radioactive source in
the smoke alarm is under a plastic case.

radioactive source is under
this plastic case
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R
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-

(a) Suggest why the alpha radiation from the source cannot do any harm when you are close to
the smoke alarm.

(b) Explain how you could use a radiation measuring device in the laboratory to show that the
smoke alarm is safe.
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(b) The table shows some specifications of the aluminium case.

Description Detail
Mass of the aluminium case 0.2kg
Specific heat capacity of aluminium 920J/kg°C

The temperature of the aluminium case increases from 20°C to 50 °C.
Calculate the change in internal energy of the aluminium case.

Use the Equation Sheet.

Change ininternal ENErgy = ........cceiiiiiiiiiiiieee e J [4]

© OCR 2024 Turn over



OCR B GCSE - Paper 2 J259 2 - June 2024 -  Questions thealevelphysicstutor.com

18
10 The astronomer Edwin Hubble observed how the velocity of a galaxy away from Earth depends
on the distance of the galaxy from Earth.

A graph of his results is shown.

A

Velocity

of galaxy
away from
Earth

Distance from Earth

(a) Describe the relationship shown by the graph.
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9 Layla took a bus journey to a town 16 km away.

The distance—time graph shows her bus journey.

20

16

12 /

Distance /
(km)

AN

\

AN

AN

0 10 20 30 40 50
Time (min)

(@ (i) How many times during the journey was the bus stationary?

....................................................... [1]

(i) How does the graph show that the bus was slower between 15-30 minutes than
35-45 minutes?

...................................................................................................................................... [1]
(b) Calculate the average speed of the bus between 35 and 45 minutes.
Use the equation: distance = speed x time
Show your working on the graph.
Average speed = .......cccciiiiiiiei e km/min [2]
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(i) Give two reasons why there is greater uncertainty in Amir’'s data than the local solar
panel company’s data.

(b) Kairequires a system that will deliver a minimum power of 3800 W to his house.

He must also buy storage batteries to provide electricity when solar or wind power is not
available. These cost £250.

One wind turbine One solar panel
Maximum power output (W) 1250 350
Voltage (V) 12 12
Cost (£) per item 1500 415

(i) Calculate the total cost to deliver a minimum power of 3800 W to his house, using solar
panels.

Total COSt = £ i [3]
(i) Kai has £5000 to spend.

Which system should Kai use to deliver a minimum power of 3800 W to his house?

Wind turbines

Solar panels

Explain your answer.
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(c) The useful energy transferred to heat the water from room temperature (20°C) to boiling
point, 100°C is 345600J.

(i) Calculate the efficiency of the kettle.
Use your answer to (b).

Use the equation: efficiency = useful energy transferred + total energy transferred

EffiCiENCY = ... [2]
(i) Calculate the specific heat capacity of the water from Nina’'s experiment.

Use the equation:
change in internal energy = mass x specific heat capacity x change in temperature

Specific heat capacity = .......ccccceevviiiiiiviiiii e, J/kg°C [2]

(d) (i) Suggest why the energy supplied by the 2.4kW kettle is more than the energy
transferred to the 1kg of water.

(i) Suggest one way in which the experiment to find the specific heat capacity of water
could be improved.
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12 James is an astronomer and he observes light from distant galaxies on Earth.

The diagram shows the spectral lines of hydrogen in the visible part of the electromagnetic
spectrum, as seen on Earth, and for two galaxies at different distances away from Earth.

(@) James makes a conclusion from this data.
Complete the sentences to finish James’s conclusion.
Use words from the list.

You can use each word once, more than once, or not at all.

further nearer more less red blue

wavelength frequency faster slower

The i, away the galaxies are from Earth, the ............ccccooeiiiiiiiiiinnnnn,
the spectral lines are shifted towards the ...............ccoos end of the spectrum.

This suggests thatthe ............ccccoin, of the light coming from galaxies further away

is stretched. | can conclude that more distant galaxies must be moving away from the
Earth ....covvveeeieeiiieeeeeeeeeeee , than galaxies that are closer to Earth, which suggests

that the universe is expanding.

[4]
(b) James discovers a new galaxy and writes an article about it in a scientific journal.
Before it is published it must be peer reviewed.
Explain why and how the article is peer reviewed.
L7 0
HOO W
.............................................................................................................................................. [2]
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(b) Fig. 13.2 shows the UK’s demand for electricity during a 24 hour period, and the base load.

The base load is the amount of electricity which is constantly generated.

50000

40000 s e Base Load

7
\

UK demand 30000 =
for electricity
(MW) 20000

10000

0
12am 3am 6am 9am12pm3pm 6pm 9pml2am

Time of the day

Fig. 13.2
(i) What is the value of the base load?
............................................ MW [1]
(i) Atwhich approximate time of the day is the demand for electricity the greatest?

............................................ [1]

(iii) At which approximate time of the day does the demand for electricity become greater
than the base load?

Put a around the correct answer.

2.30am 7am 4pm 10.30pm
[1]
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9 Layla took a bus journey to a town 16 km away.

The distance—time graph shows her bus journey.

20

16

12 /

Distance /
(km)

AN

\

AN

AN

0 10 20 30 40 50
Time (min)

(@ (i) How many times during the journey was the bus stationary?

....................................................... [1]

(i) How does the graph show that the bus was slower between 15-30 minutes than
35-45 minutes?

...................................................................................................................................... [1]
(b) Calculate the average speed of the bus between 35 and 45 minutes.
Use the equation: distance = speed x time
Show your working on the graph.
Average speed = .......cccciiiiiiiei e km/min [2]
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(i) Give two reasons why there is greater uncertainty in Amir’'s data than the local solar
panel company’s data.

(b) Kairequires a system that will deliver a minimum power of 3800 W to his house.

He must also buy storage batteries to provide electricity when solar or wind power is not
available. These cost £250.

One wind turbine One solar panel
Maximum power output (W) 1250 350
Voltage (V) 12 12
Cost (£) per item 1500 415

(i) Calculate the total cost to deliver a minimum power of 3800 W to his house, using solar
panels.

Total COSt = £ i [3]
(i) Kai has £5000 to spend.

Which system should Kai use to deliver a minimum power of 3800 W to his house?

Wind turbines

Solar panels

Explain your answer.
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(c) The useful energy transferred to heat the water from room temperature (20°C) to boiling
point, 100°C is 345600J.
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Use the equation: efficiency = useful energy transferred + total energy transferred

EffiCiENCY = ... [2]
(i) Calculate the specific heat capacity of the water from Nina’'s experiment.

Use the equation:
change in internal energy = mass x specific heat capacity x change in temperature

Specific heat capacity = .......ccccceevviiiiiiviiiii e, J/kg°C [2]

(d) (i) Suggest why the energy supplied by the 2.4kW kettle is more than the energy
transferred to the 1kg of water.

(i) Suggest one way in which the experiment to find the specific heat capacity of water
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This suggests thatthe ............ccccoin, of the light coming from galaxies further away

is stretched. | can conclude that more distant galaxies must be moving away from the
Earth ....covvveeeieeiiieeeeeeeeeeee , than galaxies that are closer to Earth, which suggests
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(b) James discovers a new galaxy and writes an article about it in a scientific journal.
Before it is published it must be peer reviewed.
Explain why and how the article is peer reviewed.
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(b) Fig. 13.2 shows the UK’s demand for electricity during a 24 hour period, and the base load.

The base load is the amount of electricity which is constantly generated.
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for electricity
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12am 3am 6am 9am12pm3pm 6pm 9pml2am

Time of the day

Fig. 13.2
(i) What is the value of the base load?
............................................ MW [1]
(i) Atwhich approximate time of the day is the demand for electricity the greatest?

............................................ [1]

(iii) At which approximate time of the day does the demand for electricity become greater
than the base load?

Put a around the correct answer.

2.30am 7am 4pm 10.30pm
[1]
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(c)* The UK uses many types of power stations to meet electrical demand.

The table shows information about four types of power station.

Type of power station Start-up time Maximum power
generated (MW)
Wind 10 minutes 14000
Fossil fuel 1to 2 days 38000
Solar Instant 5000
Hydroelectric 1 minute 5000

Describe the advantages and disadvantages of these four types of power station and
conclude how these four types of power station could be used to meet electrical demand
during the 24-hour period shown in Fig. 13.2.

Use your own knowledge of these four types of power station in your answer.

END OF QUESTION PAPER
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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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10 Solar panels generate electricity using energy from the Sun.
Kai investigates solar panels and sets up the equipment in the diagram.

Solar panel

Lam!o E\\\W/ Sun
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Kai wants to use the light meter to record the total power input to the solar panel from the lamp.
Kai also wants to measure the distance between the lamp and the solar panel with the metre rule.

(a) Identify two sources of error in Kai's experiment, and describe how each error can be
reduced.

= 0 Y
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(b) Fig. 9.2 shows a crane in a scrap metal yard fitted with an electromagnet.
The electromagnet can be lowered so that it can pick up and move scrap metal across the

yard.
Counter
weight Pivot
Electromagnet
Scrap metal
Fig. 9.2

(i) Explain why the electromagnet needs to be brought closer to the scrap metal to pick the
scrap metal up.

(i)  When the electromagnet picks up the scrap metal the counter weight is moved further
away from the pivot.

Explain how this prevents the crane from tipping over.

Use ideas about moments in your answer.
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Kai also wants to measure the distance between the lamp and the solar panel with the metre rule.

(a) Identify two sources of error in Kai's experiment, and describe how each error can be
reduced.

= 0 Y
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(i) Kai makes a hypothesis.

Kai

When the distance doubles
the efficiency of the
solar panel halves.

Explain why Kai’'s hypothesis is incorrect.

Use calculations to support your answer.

useful power output
total power input

Use the equation: efficiency =

(iii) Space probes that travel to the outer planets of the solar system do not use solar panels
to provide electricity.

Explain why solar panels are not used by these space probes.

Use data from the table to support your answer.
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11 Amir has bought an electric car.
(@ (i) The electric car has a power of 80 kW.

Define power, with reference to the energy store of the car’s battery.

(i) Work is done when electric current passes from the battery to the motor, but some
energy is wasted.

Describe how this energy is wasted and where this energy is transferred to.

...................................................................................................................................... [2]
(b) 42kWh of energy is stored in the fully charged battery.
(i) 1kWh of electricity costs 16p.
Calculate the cost of fully charging the car, in £.
COSt= £ oo [2]
(i) Calculate the time taken, in hours, to fully charge the battery using a 7 kW charger.
Use the equation: power = energy + time
TIME = e hours [2]
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3 This question is about astronomy.

(@) The statements below are all about the planets in our solar system.
Some of the statements are true and some are false.

Put a tick (v) in the correct box after each statement.
True False

All planets are the same size. | || |

The Sun’s gravity keeps all the planets in their orbits. | || |

[2]

(b) The following statements describe how the solar system formed.
They are not in the correct order.
In the spaces below, put down the order in which they should come.
Two have been done for you.

and denser areas of the dust cloud condensed into the planets.
was pulled together by gravity

A large cloud of dust and gas in space

when fusion reactions started, and the Sun was born

the gas was compressed and heated up

until the centre part had a temperature of millions of degrees

OO WDN -

The correct order is:

[4]
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(c)* Inthe 1920s, astronomer Edwin Hubble made observations of the light coming from many
galaxies.

Hubble’s observations made other scientists accept a new theory about how the Universe
began.

Describe what galaxies are, and how Hubble’s observations of red shift led to the idea of an
expanding Universe.
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