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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(those materials available publicly) and unpublished (those currently under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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13 A method to determine the wavelength of light using a converging lens was first
proposed by Sir Isaac Newton.

A converging lens is placed on a plane glass plate. The lens is illuminated from above
with a parallel beam of monochromatic light, as shown.

Some of the light is reflected from the upper surface of the lower glass plate and some
fromm the lower surface of the lens. Interference between these two reflected waves
produces circular fringes. The pattern is viewed through a microscope.

IMICTOECOPE ——— ]

monochromatic -m"!
P

light source E 1
::bh—-—glass plate

v oy

o

converging lens —

©@

glass plate : ' Pattern seen through
Side view of apparatus MICTOscope




The diameter D of each circular fringe, numbered N from the centre, is measured using

the microscope. The data obtained from such an experiment is shown.

N 0 mm
] 5.13
2 T.08

3 8.71
4 10.23
3 11.48

{a) The relationship between N and D is of the form D = pN* where p and g are constants.

Determine p and g for this data using a graphical method. Use the additional
columns for your processed data.






(b} The table below shows the readings from which the diameter of the first dark circle
was caleulated.

Position of left-hand | Position of right-hand
side of circle / mm side of circle / mm

54.79 4966 513

Diameter / mm

(i) Use these readings to estimate the percentage uncertainty in the diameter due to
the resolution of the instrument.

Percentage uncertammty = ...

(i1} State why the actual percentage uncertainty would have been greater than the
value calculated in (b)(1).



A student set up a “seconds pendulum™. This is a simple pendulum for which the time
taken to move from the bob’s highest position on one side to its highest position on the

opposite side is 1.00s.
_Em—
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{a) Calculate the length L required for the pendulum to be a “seconds pendulum”™.

I =

{b) The student set the pendulum into oscillation. She used a stopwatch to check the
accuracy of the pendulum’s period T.

Describe the procedure the student should have used to obtain an accurate value for T.
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{c) Another student suggested that the uncertainty in the measurement of the time period of
the pendulum could be reduced by using a light gate and a data logger. The data logger
would record the time between successive interruptions of the light beam. Both the
data logger and the stopwatch have a resolution of 0.01 s,

1o

Comment on the student’s suggestion of using a data logger rather than a stopwatch.
(4)

(Total for Question 4 = § marks)



The majority of stars in the universe are thought to be main sequence stars. For such
stars the luminosity increases with the mass of the star.

{(a) It is suggested that the relationship between luminosity and mass 15 of the form
L=L_Mr
where L = luminosity, M = (mass of star / mass of the Sun) and L__ and p are constants.

Explain why a graph of log L against log M would give a straight line.

{b) The table shows data for a range of main sequence stars.

Li10=w M
363 0.557
469 1.88
5920 3352

4000 5.85
294000 Q.72

{i) Plot a graph of log L against log M. You may use the columns provided to show
any processed data.






(1) Determine values for p and L__and hence state the mathematical relationship
between L and M.

(Total for Question 9 = 11 marks)



A student released a ping pong ball in front of 2 metre mule and wsed a phone camera to
record the motion of the ball as it fell. The phone camera captures &0 images per second,
which may be played back one image at a time.

{a) The ball was dropped from a height such that it reached its terminal velocity as it
passed the metre rule.

(1) Explain how the terminal velocity of the ball could be determined using the

phone camera recording.

(£}

{b) This expenment could have been attempted using a stopwaich to measure the time as
the ping pong ball fell.

Explain an advantage of using a phone camera rather than a stopwatch.

{Total for Question 2 = § marks)
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8 A student investigated the rate at which a hot liquid transfers thermal energy to the
surroundings. He placed hot water in a Pyrex beaker and measured the temperature of the

water using a liquid-in-glass thermometer.

He obtained the following data for the temperature  of the water at times ¢. He measured
t using a stopwatch.

s [
0 95
120 87
240 a1
360 76
480 71

temperature of surroundings = 23°C

Theory suggests that a liquid transfers intermal energy to the surroundings at a rate
proportional to the temperature difference A between the liquid and the surroundings.

This leads to the expression
AR = aﬂue'“

where b 15 8 constant and Mui: the initial temperature difference.

(a) Explain why a graph of In A against ¢ should be a straight line.
(2)

(b) (i) Plot a graph of In A against ¢ on the grid opposite.
Use the columns provided in the table to show any processed data.
(3)







{ii} Determine the value of b.
(3)
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10 A spring 15 made from loops of thick steel wire as shown.

There are two extra loops, one on each end of the spring.

{a) A student determined the length of steel used to make the spring by using vernier

calipers to measure the width w of the spring.
The length of wire { on each loop is given by { = aw

The student obtained the following values for w.

w { mm 15.3 15.2 15.4 153

{1} Calculate [



1) Calculate the total length L of wire used to make the spring.

(b} The student measured the diameter d of the steel wire and obtained a value of 2.52 mm.

(1) Explain which instrument he used to measure the diameter.

(2)
(i1} Estimate the percentage uncertainty in the student’s value for 4.
(1)
% uncertainty ind = ...
{11) The student used a balance to measure the mass m of the spring.
He obtained a value of 32.0+ 0.5g.
Estimate the percentage uncertainty in the mass of the spring.
(1)
% uncertainty inm = ...
(1v) The student calculated the density g of the steel using the equation
.
T
Calculate the percentage uncertainty in his value for the density of steel.
(1)



(v} Determine whether the data collected leads to a value for the density of steel in
agreement with the standard value,

density of steel = TR kg m

{ Total for Question 10 = 16 marks)

TOTAL FOR PAPER IS 64 MARKS
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