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1.

A student did an experiment to calculate her power.
The diagram below shows how she obtained the measurements needed.
The student first weighed herself and then ran up a flight of stairs. A second student timed how
long it took her to go from the bottom to the top of the stairs. The height of the stairs was also
measured.

(a)

Complete the following sentence.
To run up the stairs the student must do work against
the force of ___________ .
(1)

(b)

The student did 2240 J of work going from the bottom of the stairs to the top of the stairs.
The student took 2.8 seconds to run up the stairs.
(i)

Calculate the power the student developed when running up the stairs.
______________________________________________________________
______________________________________________________________
Power = ___________ W
(2)
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(ii)

How much gravitational potential energy did the student gain in going from the bottom
to the top of the stairs?
Tick (✔) one box.

much more than 2240 J

2240 J

much less than 2240 J
(1)

(c)

Another four students did the same experiment.
The measurements taken and the calculated values for power are given in the table.
Student

(i)

Weight in
newtons

Time taken in
seconds

Power in watts

A

285

3.8

240

B

360

2.4

480

C

600

3.4

560

D

725

4.0

580

To make a fair comparison of their powers the students kept one variable in the
experiment constant.
What variable did the students keep constant?
______________________________________________________________
(1)

(ii)

From the data in the table a student wrote the following conclusion.
'The greater the weight of the student the greater the power developed.'
Suggest why this conclusion may not be true for a larger group of students.
______________________________________________________________
______________________________________________________________
(1)
(Total 6 marks)
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2.

The image shows a man using a leaf blower to move some leaves.

The leaf blower is powered by an electric motor connected to a battery.
(a)

Energy transfers take place when the leaf blower is being used.
Use the correct answer from the box to complete each sentence.
chemical

electrical

kinetic

nuclear

sound

The battery stores _____________________ energy which is transferred into electrical
energy.
The electric motor transfers electrical energy usefully into _____________________
energy.
The motor wastes energy as _____________________ energy and as energy that heats
the surroundings.
(3)

(b)

The total power input to the leaf blower is 750 W.
The useful power output of the leaf blower is 360 W.
Calculate the efficiency of the leaf blower.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Efficiency = _________________
(2)
(Total 5 marks)
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3.

A student used an electric heater to heat a metal block. The student measured the energy input
to the heater with a joulemeter.

Before starting the experiment, the student reset the joulemeter to zero. The student switched
the power supply on for exactly 10 minutes. During this time, the reading on the joulemeter
increased to 14 400.
(a)

(i)

Calculate the energy transferred each second from the power supply to the heater.
Show clearly how you work out your answer.
______________________________________________________________
______________________________________________________________
Energy transferred each second = ___________________ J/s
(2)

(ii)

What is the power of the heater?
______________________________________________________________
(1)
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(b)

The student measured the temperature of the metal block every minute. The data obtained
by the student is displayed in the graph.

(i)

What range of temperatures did the student measure?
From _______________________ °C to _______________________ °C
(1)
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(ii)

Before starting the experiment, the student had calculated that the temperature of the
block would go up by 36 °C.
The student's data shows a smaller increase.
Which one of the following statements gives the most likely reason for this?
Put a tick (

) in the box next to your answer.

The student does not read the thermometer accurately.

The block transfers energy to the surroundings.

The power supply is not connected correctly to the joulemeter.
(1)
(Total 5 marks)

4.

The picture shows a temporary road traffic information board.

The batteries power the LEDs used in the information board.
The solar cells keep the batteries charged.
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(a)

Use words from the box to complete each of the following sentences.
chemical

electrical

light

sound

The solar cells transfer light energy to ______________________________ energy.
The batteries transfer ___________________________ energy to electrical energy.
The LEDs transfer electrical energy to ______________________________ energy.
(3)

(b)

When the total energy input to the solar cells is 200 joules, the useful energy output from
the solar cells to the batteries is 50 joules.
Calculate the efficiency of the solar cells.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Efficiency = ___________________________
(2)

(c)

Which one of the following statements gives the reason for using solar cells to charge the
batteries?
Tick ( ) one box.

Solar cells will charge the batteries day and night.

The information board can be used anywhere it is needed.

A small number of solar cells produce a lot of electricity.
(1)
(Total 6 marks)
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5.

The world’s biggest offshore wind farm, built off the Kent coast, started generating electricity in
September 2010.
(a)

One advantage of using the wind to generate electricity is that it is a renewable energy
source.
(i)

Give one other advantage of using the wind to generate electricity.
______________________________________________________________
______________________________________________________________
(1)

(ii)

Name one other renewable energy source used to generate electricity.
______________________________________________________________
(1)

(b)

The graph shows how wind speed affects the power output from a large wind turbine.

(i)

What is the maximum possible power output from this wind turbine?
____________________________
(1)
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(ii)

Read this part of a newspaper article.

Use the graph to explain why the power output from the wind turbines was less than
one sixth of the maximum.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)

(iii)

Having more nuclear power stations will help to avoid power cuts in the future.
Which two of these reasons explain why?
Put a tick (

) in the boxes next to your answers.

A small amount of nuclear fuel generates a large amount of electricity.

The radioactive waste produced must be stored for many years.

Nuclear power stations do not depend on the weather to generate electricity.
(1)
(Total 6 marks)
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6.

Three energy sources used to generate electricity are given in List A.
Statements about the energy sources used to generate electricity are given in List B.
Draw one line from each energy source in List A to the statement about the energy source in
List B.
List A
Energy source

List B
Statement about energy source
Uses energy from falling water

Geothermal
Uses energy from inside the Earth
Hydroelectric
Is unpredictable
Nuclear
Produces dangerous waste
(Total 3 marks)
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7.

(a)

A student used the apparatus drawn below to investigate the heating effect of an electric
heater.

(i)

Before starting the experiment, the student drew Graph A.
Graph A shows how the student expected the temperature of the metal block to
change after the heater was switched on.

Describe the pattern shown in Graph A.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)
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(ii)

The student measured the room temperature. He then switched the heater on and
measured the temperature of the metal block every 50 seconds.
The student calculated the increase in temperature of the metal block and plotted
Graph B.

After 300 seconds, Graph B shows the increase in temperature of the metal block is
lower than the increase in temperature expected from Graph A.
Suggest one reason why.
______________________________________________________________
______________________________________________________________
(1)

(iii)

The power of the electric heater is 50 watts.
Calculate the energy transferred to the heater from the electricity supply in
300 seconds.
______________________________________________________________
______________________________________________________________
______________________________________________________________
Energy transferred = ______________________ J
(2)
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(b)

The student uses the same heater to heat blocks of different metals. Each time the heater
is switched on for 300 seconds.
Each block of metal has the same mass but a different specific heat capacity.
Metal

Specific heat capacity in J/kg°C

Aluminium

900

Iron

450

Lead

130

Which one of the metals will heat up the most?
Draw a ring around the correct answer.
aluminium

iron

lead

Give, in terms of the amount of energy needed to heat the metal blocks, a reason for your
answer.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)
(Total 7 marks)
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8.

The diagram shows a climber part way up a cliff.

(a)

Complete the sentence.
When the climber moves up the cliff, the climber
gains gravitational ______________________ energy.
(1)

(b)

The climber weighs 660 N.
(i)

Calculate the work the climber must do against gravity, to climb to the top of the cliff.
______________________________________________________________
______________________________________________________________
Work done = _________________________ J
(2)

(ii)

It takes the climber 800 seconds to climb to the top of the cliff.
During this time the energy transferred to the climber equals the work done by the
climber.
Calculate the power of the climber during the climb.
______________________________________________________________
______________________________________________________________
Power = _________________________ W
(2)
(Total 5 marks)
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9.

(a)

A student investigated how the number of blades on a wind turbine affects the output
voltage of the turbine.
The student used the apparatus shown in the diagram.

The fan was used to turn the wind turbine.
(i)

The fan was always the same distance from the wind turbine.
Why?
______________________________________________________________
______________________________________________________________
(1)

(ii)

After switching the fan on, the student waited 20 seconds before taking the voltmeter
reading.
Suggest why.
______________________________________________________________
______________________________________________________________
(1)
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(iii)

The student changed the number of blades on the wind turbine.
The student’s results are shown in the scatter graph.

Number of blades
What conclusion can be made from the results in the scatter graph?
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)
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(b)

The amount of electricity generated using wind turbines is increasing.
Which graph, A, B or C, is most likely to show the electrical power output from a wind
turbine over one day?

Time

Time

Time

Write the correct answer, A, B or C, in the box.

Give a reason for your answer.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)
(Total 6 marks)

10.

The figure below shows a car with an electric motor.
The car is moving along a flat road.

(a)

(i)

Use the correct answers from the box to complete each sentence.
light

electrical

kinetic

potential

sound

The car’s motor transfers _______________________ energy
into useful _______________________ energy as the car moves.
Some energy is wasted as _______________________ energy.
(3)
www.examqa.com
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(ii)

What happens to the wasted energy?
______________________________________________________________
______________________________________________________________
(1)

(b)

The electric motor has an input energy of 50 000 joules each second.
The motor transfers 35 000 joules of useful energy each second.
Calculate the efficiency of the electric motor.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Efficiency = ________________________________
(2)
(Total 6 marks)

11.

A ‘can-chiller’ is used to make a can of drink colder.
Figure 1 shows a can-chiller.

(a)

The can-chiller decreases the temperature of the liquid in the can by 15 °C.
The mass of liquid is 0.33 kg.
The specific heat capacity of the liquid is 4200 J / kg °C.
Calculate the energy transferred from the liquid as it cools.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Energy = _________________________ J
(2)
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(b)

Complete the following sentence.
The specific heat capacity of a substance is the amount of energy required to
change the _______________________________ of one kilogram of the
substance by one degree Celsius.
(1)

(c)

To calculate the specific heat capacity of a material, the mass of the material needs to be
measured.
State the name of a measuring instrument used to measure mass.
___________________________________________________________________
(1)

(d)

The back of the can-chiller has cooling fins, as shown in Figure 2.

The cooling fins increase the rate of energy transfer from the can-chiller to the
surroundings.
Complete the following sentences.
The cooling fins are a __________________ colour because that makes them
good emitters of infrared radiation.
The large surface area of the cooling fins allows the air around the can-chiller
to gain energy quickly and rise, transferring energy by __________________ .
(2)

(e)

(i)

The energy input to the can-chiller is the same as the energy output. This shows that
energy is conserved.
Complete the following sentence.
Energy can be transferred usefully, stored or dissipated, but cannot be
_________________ or destroyed.
(1)
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(ii)

The temperature of the can of drink decreases while it is in the can-chiller.
What happens to the temperature of the air around the cooling fins?
______________________________________________________________
(1)
(Total 8 marks)
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