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General guidance to Additional Assessment Materials for use in 2021

Context

Additional Assessment Materials are being produced for GCSE, AS and A levels
(with the exception of Art and Design).

The Additional Assessment Materials presented in this booklet are

an optional part of the range of evidence teachers may use when deciding on a
candidate’s grade.

2021 Additional Assessment Materials have been drawn from previous
examination materials, namely past papers.

Additional Assessment Materials have come from past papers both published
(those materials available publicly) and unpublished (those currently under
padlock to our centres) presented in a different format to allow teachers to
adapt them for use with candidate.

Purpose

The purpose of this resource to provide qualification-specific sets/groups of
questions covering the knowledge, skills and understanding relevant to this
Pearson qualification.

This document should be used in conjunction with the mapping guidance which
will map content and/or skills covered within each set of questions.

These materials are only intended to support the summer 2021 series.
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{a) Figure 6 shows a spinning flywheel.

flywheel

© coasterphotos.com

Figure 6

(i) State how energy is stored in a spinning flywheel.

CKinetiC ENeYrayY .

(ii) State one way to increase the amount of energy stored in the flywheel.

.. Increase the wass.of the flywheel .. .
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(b) Figure 7 shows a skier going down a hill.

200m

Figure 7

She descends through a vertical height of 200 m.
The skier's mass is 65kg.
(i) Calculate the change in gravitational potential energy.

Use the equation
AGPE =m % g x Ah

Take the gravitational field strength, g, as 10N /kg.

AOWPE =65 <10 % 200

change in gravitational potential energy = !30000

(ii) Atthe bottom of the slope her speed was 36 m/s.
Calculate her kinetic energy at the bottom of the slope.

Use the equation

.‘(E=lxmxw2
2

2
L 65 (36)
2

kinetic energy = 4‘2'20



(c) Describe how her speed at the bottom of the slope could be determined.
(3)

_Measure the time taken(T) for her to travel a known distance (D)
__between two markers kept a distance (D) apart. Start the timer at
_the first marker and stop at the second marker. Calculate the speed

_from the ratio of distance traveled and the time taken (D/T)

6 (a) State two non-renewable energy sources.
(2)

(b) Figure 9 shows the renewable energy sources used in the UK in 2015.

Figure 9 is to scale.

bioenergy

other

wind

hydro and
shoreline
wave/tidal

Figure 9
(i) State the energy source that gave the greatest amount of renewable energy

for the UK in 2015.
(1)

bioenergy

(i) Justify your choice of energy source in part (i).
(1)

__bicenergy had the highest proportion in the pie chart
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(iii) State which of these energy sources gave about 20% of the energy from
renewable sources for the UK in 2015.

(c) Figure 10 shows all the energy sources used in Canada in 2014 and a
prediction for 2040.

2014 2040

Key

30 7%

] hydro/wave
/tidal

£ natural gas
B oil

D coal and coke
|:| uranium

B biomass/solar

51%

/geothermal
wind
Figure 10
Discuss the effects on the environment of tweo predicted changes between
2014 and 2040.
(4)

change 1. The percentage of biomass/solar/geothermal sources has. increased.

effect on the environment . Reduces reliance on other non-renewable sources,
_____ reducing greenhouse gas emissions. ...
change 2. The-percentage of wind SoUrce INCreases.
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(d) Figure 11 shows a wind turbine.

rotor blade
gearbox

generator

tower

7

|
NN ~N SO

Figure 11

Explain how unwanted energy transfers could be reduced in the gear box.

_The unwanted transfers are mainly due to the heat produced by friction
__between parts. This can be winimized by lubricating them thoroughly.
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2 (a) Figure 2 shows an energy transfer diagram for a steam engine.

The diagram shows the amounts of energy transferred each second by the steam engine.

useful energy
energy input output 160)
20001J

wasted energy
Figure 2

(i} Calculate the amount of wasted energy.

2000 = 160+X

wasted energy = ... 1S4 O J

(i) Calculate the efficiency of the steam engine.
Use the equation

(useful energy transferred by the steam engine)

efficiency =
(total energy supplied to the steam engine)

(60

./

2000
efficiency = 6’08

(iii} State what happens to the wasted energy.

....... The energy.is. converted to heat and lost to the environment.. ... ..
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(iv) Coal is a fossil fuel that is burnt in some steam engines.

State two ways that the use of coal might be harmful to the environment.

1....Coal produces large amounts of CO, which can accelerate global .
Warming
> It also produces soot that causes respiratory issiesandsmog

{b) A model train has a mass of 8.0kg.
It travels at a speed of 1.5m/s.

Calculate the kinetic energy of the model train.

Use the equation

kinetic energy = %2 x mass = (speed)?

kineticenergy = ... q ......
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8 A student lifts a toy car from a bench and places the toy car at the top of a slope as
shown in Figure 16.

toy car

bench

\

Figure 16

{(a) Describe an energy transfer that occurs when the student lifts the toy car from
the bench and places the toy car at the top of the slope.

__The chewical energy of the student is converted to gravitational

(b) The student lets the toy car roll down the slope.

Describe how the student could find, by experiment, the speed of the toy car at
the bottom of the slope.

_The student can keep two light gates on the bottom of the slope at
__known distance (D ) apart from each other and log the time taken for
~ the car to move between the two light gates (T ). The speed can be
_found by taking the ratio of distance and the time taken (D/T).
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(c) 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.

.Mass of the toy.car and vertical height of the slope ... ... ..

(d) 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.

_.The difference in the loss.in potential energy and the gain in kinetic ...
...energy.wil give the value. of energy transferred to.the. surrounding.....

(e) Explain one way the student could reduce the amount of thermal energy
transferred to the surroundings as the toy car rolls down the slope.

_The student can lubricate the slope to decrease the friction between

. The tires and the slope as most of the heat is produced from the friction
_ betweenthem.

TOTAL FOR PAPER IS 41 MARKS
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