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Q1.           

Answer the question with a cross in the box you think is correct . If you change your
mind about an answer, put a line through the box  and then mark your new answer
with a cross .

A student is investigating the refraction of light.

Figure 4 shows part of the apparatus and the angles to be measured.

In Figure 4, the frequency of the light remains the same in glass as in air.

Which row of the table describes what happens to the wave velocity and to the wavelength of
the light when the light travels from air to glass?

(1)

 

(Total for question = 1 mark)

 

 

Q2.           

Answer the question with a cross in the box you think is correct . If you change your
mind about an answer, put a line through the box  and then mark your new answer
with a cross .
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(i)  In a controlled chain reaction of uranium-235, which of these could cause a

uranium-235 nucleus to undergo fission?

(1)

   A    an alpha particle

   B    a beta particle

   C    a neutron

   D    a proton

(ii)  The kinetic energy of one of the particles released in a fission reaction is 1.2 × 10–11 J.

The mass of the particle is 1.4 × 10–25 kg.

Calculate the velocity of the particle.

(3)

velocity of the particle = ........................................................... m/s

 

(Total for question = 4 marks)

 

 

Q3.           

Which of the following does not use microwaves ?

(1)

   A    a mobile phone

   B    Wifi

   C    a speed camera

   D    a TV remote control

 

(Total for question = 1 mark)
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Q4.           

The following descriptions describe waves from different parts of the electromagnetic spectrum.

Complete each description by adding the name of the wave.

Use the name of each wave only once. Each description refers to a different part of the
electromagnetic spectrum.

(4)

Description 1

used in cooking

used in short-range communication

typical wavelength 900 nm

name of wave ...........................................................

Description 2

used in cooking

used in communication

typical wavelength 150 mm

name of wave ...........................................................

Description 3

used in communication

produced by oscillations in electrical circuits

typical wavelength 150 m

name of wave ...........................................................

Description 4

used in medical scanning

is emitted by the nucleus of an atom

typical wavelength 2.0 × 10−3 nm

name of wave ...........................................................

 

(Total for question = 4 marks)
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Q5.           

Electricity can be generated using a water turbine.

(i)  Water gains kinetic energy by falling from the top of a dam.

Calculate the minimum height that 7.0 kg of water must fall to gain 1300 J of kinetic energy.

(3)

minimum height = ........................................................... m

(ii)  As water enters the turbine at the bottom of the dam, the kinetic energy of 8.0 kg of moving
water is 1100 J.

Calculate the speed of the moving water as it enters the turbine.

(3)

speed = ........................................................... m/s

 

(Total for question = 6 marks)

 

 

Q6.           

Moving air can be used to generate electricity using a wind turbine.

Figure 8 is a graph of kinetic energy against wind speed for a mass of moving air.

Figure 8
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Just before the air reaches a wind turbine it has a wind speed of 15 m/s.

When the air has gone through the turbine it has a wind speed of 13 m/s.

As the air moves through the turbine some of its kinetic energy is transferred to the turbine.

Use the graph to determine the percentage of the kinetic energy transferred to the turbine from
the air.

(3)

percentage of kinetic energy transferred from the air = ........................................................... %

 

(Total for question = 3 marks)

 

 

Q7.           

Figure 13 shows wind turbines, used to generate electricity for the National Grid.

The wind turns the turbine blades.

The wind is a renewable source of energy.

(i)  State two other renewable sources of energy.

(2)

1 ..........................................................................................................................................

2 ..........................................................................................................................................
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(ii)  For one turbine

   the energy input per second from the wind is 6.2 kJ
   the energy output per second to the National Grid is 2.2 kJ.

Calculate the efficiency of this turbine.

(2)

efficiency = ...........................................................

(iii)  Suggest a reason why it is impossible for the turbine to use all the kinetic energy of the
wind.

(1)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 5 marks)

 

 

Q8.           

Microwaves are used to send and receive television signals from high orbit geostationary
satellites.

Describe why microwaves rather than radio waves are used.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 2 marks)
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Q9.           

Which of these is a non-renewable source of energy?

(1)

   A    geothermal

   B    natural gas

   C    tidal

   D    solar

 

(Total for question = 1 mark)

 

 

Q10.           

Explain why renewable sources provide an increasing fraction of the electricity supply for many
countries.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 2 marks)

 

 

Q11.           

When white light crosses the boundary between air and glass, it can split up into the colours of
the spectrum.
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Explain, in terms of speed, why the light behaves like this.

(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 3 marks)

 

 

Q12.           

A student lifts a toy car from a bench and places the toy car at the top of a slope as shown in
Figure 2.

When the toy car rolls down the slope, some energy is transferred to the surroundings as
thermal energy.

State how the student could calculate the amount of energy transferred to the surroundings.

(1)

.............................................................................................................................................

.............................................................................................................................................
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(Total for question = 1 mark)

 

 

Q13.           

Figure 5 shows a way of projecting a small trolley up a sloping track.

When the button is pressed, a spring is released in P that projects the trolley up the track.

The trolley travels up the track, stops and then rolls back down.

The spring in P always exerts the same force when projecting the trolley.

A student investigates how the mass of the trolley affects the maximum vertical
height, h, reached by the trolley.

State the measurements the student should make to complete the investigation.

You should make use of the equipment shown in Figure 5 and any other
equipment that is needed.

(4)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 4 marks)
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Q14.           

A student lifts a toy car from a bench and places the toy car at the top of a slope as shown in
Figure 2.

The student needs to develop the experiment to determine the loss in potential energy and the
gain in kinetic energy as the toy car is rolling down the slope.

State the other measurements the student must make.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 2 marks)

 

 

Q15.           

State three differences between radio waves and sound waves.

(3)

1 ..........................................................................................................................................

.............................................................................................................................................

2 ..........................................................................................................................................
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.............................................................................................................................................

3 ..........................................................................................................................................

.............................................................................................................................................

 

(Total for question = 3 marks)

 

 

Q16.           

Before a car brakes it has kinetic energy.
The kinetic energy decreases as it brakes.

State what happens to the kinetic energy during braking.

(1)

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 1 mark)

 

 

Q17.           

Some sunglasses have photochromic lenses.

Photochromic lenses are clear when the lenses are indoors but they darken in
bright sunlight to reduce the effects of the sunlight.

Photochromic lenses react to ultraviolet light.

Suggest a benefit of making the lenses go dark with ultraviolet light.

(1)

.............................................................................................................................................

.............................................................................................................................................
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(Total for question = 1 mark)

 

 

Q18.           

Figure 7 shows a submarine being propelled forward underwater.

Figure 7

The thrust and the resistive forces are represented in magnitude and direction by the arrows in
Figure 7.

Suggest two advantages of using nuclear-powered submarines compared to diesel-powered
submarines.

(2)

1 ..........................................................................................................................................

.............................................................................................................................................

2 ..........................................................................................................................................

.............................................................................................................................................

 

(Total for question = 2 marks)

 

 

Q19.           

Figure 5 shows how a glass prism is used to produce a spectrum from a beam of sunlight.
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Figure 5

(i)   Explain, in terms of refraction and wavelength, the paths taken by the light through the
prism.

(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(ii)  Describe how a student could develop the procedure shown in Figure 5 to search for
evidence that sunlight consists of additional electromagnetic waves with frequencies lower than
visible light.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 5 marks)

 

 

Q20.           

(a)  A specific electromagnetic wave has a frequency greater than visible light.
The wavelength of this wave is longer than that of X-rays.

Complete the sentence by putting a cross ( ) in the box next to your answer.
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This electromagnetic wave is

(1)

   A    a gamma wave

   B    an infrared wave

   C    a microwave

   D    an ultraviolet wave

(b)  The picture shows a woman checking that a banknote is genuine.

She is using a lamp which emits a radiation which is part of the electromagnetic spectrum.

Explain how two different electromagnetic radiations enable the woman to check the banknote.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

 

Q21.           

Figure 6 is a graph of the student's results.
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The student states that the energy transferred by the spring is the same each time it is used.

Use data from any two points on the graph in Figure 6 to support this statement.

(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 3 marks)
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Q22.           

A student uses a solar powered battery charger to charge some batteries.

(a) The diagram is an energy transfer diagram for a battery being charged.

Use words from the box to complete the energy transfer diagram.

(b) The diagram shows how much energy is usefully transferred by the battery charger.

(i) Calculate the amount of wasted energy.

(1)
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wasted energy = ......................J

(ii) Calculate the efficiency of the battery charger.

(2)

 

 

 

 

efficiency of the battery charger = ......................%

(c) The following arrangement is used as a solar powered shower.

The bag is left out in the sunlight during the day.

(i) Explain what colour the bag should be to heat the water to the highest temperature.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(ii) On a sunny day the bag is filled with cold water.
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     Explain why the temperature of the water increases and then stays constant.

(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(Total for Question = 10 marks)

 

 

Q23.           

Answer the question with a cross in the box you think is correct . If you change your
mind about an answer, put a line through the box  and then mark your new answer
with a cross .

Which of these sketch graphs represents the speed of light as it travels from P to Q?

(1)
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(Total for question = 1 mark)
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Q2.           

 

 

S T E M U P . C O . U K

https://stemup.co.uk


Q3.           

 

 

Q4.           

 

 

Q5.           
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Q6.           

 

 

Q7.           
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Q8.           
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Q9.           

 

 

Q10.           
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Q11.           

 

 

Q12.           

 

 

Q13.           
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Q14.           
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Q15.           

 

 

Q16.           

 

 

Q17.           
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Q18.           
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Q19.           

 

 

Q20.           
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Q21.           

 

 

Q22.          

 Answer Acceptable answers Mark
(a) light→ electrical → chemical

energy     energy
energy
(1)                                  (1)

These answers must be in the correct
order

(2)

(b)(i) 350 (J) 400 – 50 (J) (1)
(b)(ii) Substitution

50 ÷ 400                      (1)
or
50 × 100⁄400   (%)

Evaluation
13(%)                           (1)

 

 

 

12.5(%), 0.125, 0.13 or 1/8

Give full marks for correct answer, no
working

(2)

(c)(i) An explanation linking the following
points:

 (2)
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black                              (1)

(because)

(good) absorber (of thermal radiation)
       (1)

 

 

{absorbs / takes in} heat radiation

ignorereferences to:
attract
good emitter
light
dark / darker

(c)(ii) an explanation linking any threeof the
following points:

(bag / water) absorbs {thermal
energy / heat / radiation}
     (1)

(bag / water) {radiates /
emits} {thermal energy / heat
/ radiation}   (1)

more heat radiated at higher
temperature (1)

input and output are balanced
(at steady temperature)   (1)

 

idea of energy input e.g. "sun heats
the bag up"

idea of energy output

 

idea of more heat lost (to
surroundings)at higher temperature

 

 

"absorbing heat at same rate as
radiating heat" (3)

ignore(sun) light / rays

(3)

 

 

 

Q23.           
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