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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(those materials available publicly) and unpublished (those currently under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.



2 (a) Asound wave in air travels a distance of 220m in a time of 0.70s.

(i} State the equation linking speed, distance and time.

distance
time

Speed *=

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

wavespeed=___ 31O m/s

(b) Figure 2 shows water waves spreading out from a source.
A student measures the wavelength of the waves.

He uses a ruler to measure the distance from one crest to the next crest.

crests

ruler
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Figure 2

Explain how to improve the student’s method for measuring the wavelength.

_Place a camera above the ruler and capture photos to obtain the reading

“with high accuracy. Also take the length across two or more wavelengths
_and divide the reading by The number of wavelengths to reduce the
error
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(c) Sound waves are longitudinal waves.
Water waves are transverse waves.

Describe the difference between longitudinal waves and transverse waves.

_The particles in longitudinal wave oscillate parallel to.the direction of the.
_wave movewent compared to transverse where the oscilationis

__perpendicular to the direction of motion. ...~
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3

(a) Figure 3 shows a ray of light going from air to glass.

Fill in the labels in Figure 3 using words from the box.

critical incident norrmal reflected refracted

_Incident . ray : —..reflected. . ray

air

glass

..... refracted . ray

Figure 3

() The speed of sound in air is 300 m/s.
The speed of sound in water is 1500 m/s.

Calculate the ratio of the speed of sound in air to the speed of sound in water.

300

-
-

1500

ratio of speed of sound in air to the speed of sound in water= .. 07- S
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7 (a) Equal volumes of hot water are added to two cans.
The cans are identical apart from their surfaces.
COne can has a black surface and the other can has a silver surface,

The cans are left to cool and their temperatures are monitored.
The graph in Figure 6 shows the results.
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Figure 6

Explain, using evidence from the graph, which curve is for the black can and
which curve is for the silver can.

The black can has the curve Q, as black is a good absorber and emitter
_of heat and the curve Q has a faster cooling rate. The curve Q shows
_.alarger change in temperature in the same time, which gave evidence
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*(b) Figure 7 shows some apparatus.

bung with hole

i

small infrared heating lamp set of three cans of the same size and
material but of different surfaces

Figure 7

Describe an investigation to find out how the nature of a surface affects the
amount of thermal energy absorbed by the surface,

You should use the apparatus in Figure 7 and any additional items you choose.
Each can in Figure 7 has a bung in the top with a hole in it.

You may use a diagram if it helps your answer.

equilibrium ( constant reading in the thermometer ). Keep the lamp at a .
known distance from the can by using a ruler and keep the lamp switched on
Measure the final temperature reading of the thermometer and solve the

difference between the initial and final temperatures to find the temperature
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equilibrium ( constant reading in the thermometer ). Keep the lamp at a
known distance from the can by using a ruler and keep the lamp switched on 
for a known amount of time by using a stopwatch to measure the time. 
Measure the final temperature reading of the thermometer and solve the
difference between the initial and final temperatures to find the temperature
change due to the thermal energy absorbed. Repeat the experiment with
the rest of the cans, keeping the distance between the lamp from the can 
and the duration of the lamp being switched on the same.  
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(c) Figure 8 shows a section of the electromagnetic spectrum.

infrared ultraviolet

7=

red blue

—

increasing frequency

increasing energy

Figure 8

(i} State one type of electromagnetic radiation that has a higher frequency than
ultraviolet.
(1)
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(i) One star is blue and another staris red.

Explain why an astronomer expects the blue star to be hotter than the red star.

Blue has a shorter wavelength and high energy compared to red.

8 (a) Which colour of visible light has the longest wavelength?

L1 A blue
[1 B green
Kl C red
L1 D yellow

(b) Some television remote controls use infrared radiation and other remote controls
use radio waves.

Explain why an infrared remaote control may not switch on the television from
behind an armchair but a radio wave remote control always will.

_Infrared needs a direct line of sight and is easily absorbed by materials
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(c) Figure 9is a diagram of a water wave.

A cork is floating on the water.

— direction of travel of the wave
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Figure 9

(i) Use the scale on the diagram to measure the wavelength of the wave.
20
2.5 wavelength=____ ‘1. €M

(i) Describe the motion of the cork,

You should include how the cork moves relative to the direction of travel of the wave.

(d) A different water wave has a wavelength of 0.25m and a frequency of 1.5Hz.

Calculate the wave speed.

wave speed = 0'3:7-5 ..m/s
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6 (a) Figure 11 shows a large tank of water.

Figure 11

The tank of water is used to study water waves.
(i) Water waves are transverse waves.

Give another example of a transverse wave.

Radio Waves

(ii) Figure 12 shows a side view of part of the tank.
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Figure 12

A water wave is moving from L to M.

Calculate the wavelength of the wave.

32
0

wavelength = 3’2
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(iii) A technician stands at the side of the tank.
He counts the peaks of the waves as they pass him.
12 peaks pass the technician in a time of 15s.

Calculate the frequency of the wave.

12
15

frequency = O% Hz

(b) Figure 13 shows part of the inside of the Earth below the surface.

Earth's surface
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Figl_"e 13

An earthquake starts at Q.
A seismic wave travels from Q to 5.
The seismic wave is a longitudinal wave.

(i) Draw arrows on Figure 13 to show how the rock at R moves when the seismic
wave passes through R.



(ii) The frequency of the seismic wave is 12 Hz.
The wave speed of the seismic wave is 7km/s.
Calculate the wavelength of the seismic wave, in metres.

Use the equation

wave speed
wavelength= ———

frequency

7000
T
=583.3%5%0
wavelength=___ D@D m

(c) A technician measured the frequency of the water wave in part (a) by counting
how many waves passed him in 15s.

Explain why this would not be a suitable method for measuring the frequency of
the seismic wave in part (b)(ii).

_Firstly the point R is located deep underground that is not easily accessible
by a person. furthermore, the frequency of a seismic wave is too large
Yo count the number of waves passing Through, by a human per second .
_Yo obtain an accurate reading.

TOTAL FOR PAPER IS 45 MARKS
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