
KS3 Physics: Energy
Priority Learning

Test Mark Scheme

Name: Date:

Question: 1 2 3 4 Total

Marks: 11 16 7 6 40

Score:

Aims of this worksheet:

• Getting used to tests and exams.

• Getting used to revising.

• Getting used to answering questions in timed conditions.

TIME ALLOWED - 40 MINUTES



1. A car of mass 1500kg drives along a straight flat road.

(a) As the car is driving along, the chemical energy in the fuel is transferred
to the kinetic energy of the car. (2 marks)

Solution: Chemical and kinetic.

(b) Define power. (1 mark)

Solution: Energy transferred per unit time.

(c) State the equation relating power, energy and time. (1 mark)

Solution: Power = energy
time or Energy = power x time

(d) The maximum power output of the engine of the car is 8kW.
i. If the car outputs maximum power for 15 seconds how much energy will it produce? (1 mark)

Solution: 8000× 15 = 120, 000J or 120kJ

ii. The car starts from rest and is travelling at 10ms−1 after the 15 seconds of using its
maximum power. Calculate the kinetic energy of the car. (1 mark)

Solution:

KE =
1

2
mv2

=
1

2
× 1500× 102

= 75000J or 75kJ

iii. Hence calculate the efficiency of the car engine. (1 mark)

Solution:

Efficiency =
Useful output
Total input

=
75000

120000
= 62.5%

iv. State and explain 2 reasons why not all of the energy produced by the engine gets
transferred to the velocity of the car. (4 marks)

1)

Solution: Energy lost as heat (1 mark) in engine, exhaust. Heating the metal
(material) inside the engine/exhaust (1 mark).

2)

Solution: Energy lost due to heat in friction between the cars tyres and road (2
marks). Or friction created by the air resistance (2 marks). Or other sensible
answer.

2. Nuclear power is a source of non-renewable energy.
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(a) Define what is meant by the term non-renewable in terms of energy sources. (1 mark)

Solution: The source cannot be replenished in a human lifetime (allow 80-100
years).

(b) Name another non-renewable source of energy and describe how we extract energy from
the source. (2 marks)

Solution: Oil, coal or gas and combustion (allow burning).

(c) State the two forms of nuclear power, which one is still under development? (2 marks)

Solution: Fission and fusion.

(d) Decide whether the following statements are true or false.
i. Nuclear power produces greenhouse gases. (1 mark)

� True
√

False

ii. The nuclear waste will remain radioactive for hundreds of years. (1 mark)

√
True � False

iii. Nuclear power produces a lot of energy from just a small amount of material. (1 mark)

√
True � False

iv. Wind energy is good for animal habitats. (1 mark)

� True
√

False

v. Renewable energy never produces greenhouse gases. (1 mark)

√
True � False

(e) Name the element used as fuel in nuclear reactors, bonus mark if you name the correct
isotope. (1 mark)

Solution: Uranium-235 or 238, or plutonium-239.

PLEASE TURN OVER
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(f) State and explain 2 reasons for and 2 reasons against using fossil fuels as power. Quality
of language and explanation will be assessed in this question. (5 marks)

Solution: Fors: Energy efficient, technology is widely available, does not produce
greenhouse gases/contribute to global warming, or other sensible suggestion. Point
must be explained to get the mark.

Againsts Accidents can be catastrophic, non–renewable, produces radioactive waste
that is hard to store.

3. A bowling ball of mass 7kg rests on top of a ramp 120cm high.

(a) State the definition of gravitational potential energy. (2 marks)

Solution:

(b) Calculate the gravitational potential energy of the ball at the top of the ramp. (1 mark)

Solution:

GPE = mgh

= 7× 9.8× 1.2

= 82.32J

(c) Name a method that humans use to generate electricity that uses gravitational potential
energy as it’s energy source. (1 mark)

Solution: Hydroelectric power.

(d) Describe how we get electrical energy using this method, discuss all the energy transfers
taking place. (3 marks)

Solution: Water stored in reservoir in mountains/hills and then the water is released
so drops from high up (1 mark), GPE of water converted to KE (1 mark), moving
water turns turbine so KE is transferred to electric energy (1 mark).

4. The specific heat capacity of iodine is 214J/kg K, the melting point of iodine is 114 degrees.

(a) Define what is meant by specific heat capacity. (1 mark)

Solution: The energy required to heat 1kg of substance by 1 degree Celsius (or
Kelvin).

(b) David does an experiment, he knows the mass of his beaker is 200g, the mass of the
beaker with the iodine in is 380g. He measures the temperature of the iodine at room
temperature to be 20 degrees Celsius. Calculate the energy required to bring iodine to
it’s melting point. (2 marks)

Solution:

Q = mc∆T

Q = 0.18× 214× (114− 20)

= 3620.9J or equivalent answer.
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(c) When a substance changes state (like at it’s melting point, from a solid to a liquid) it
does not change temperature. The latent heat of fusion is defined as the energy for the
phase change between a liquid and a solid to occur without a change in temperature. The
equation is Q = mL where Q is the thermal energy required to change the state of all the
substance, m is the mass of the substance in kilograms and L is the value for the latent
heat of fusion.

The latent heat of fusion for iodine is 31,200J/kg, calculate the total amount of energy
needed to melt all the iodine. (3 marks)

Solution:

Q = mL

0.18× 31200 = 5616J energy needed to melt the iodine
5616 + 3620.9 = 9236.9

END OF PAPER
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