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Introduction

Questions were set to test candidates’ knowledge, application and understanding from these
topics in the specification:

« Topic 1 - Key concepts of physics.

+ Topic 2 - Motion and forces.

+ Topic 3 - Conservation of energy.

+ Topic 4 - Waves.

+ Topic 5 - Light and the electromagnetic spectrum.

+ Topic 6 - Radioactivity.
It was intended that the examination paper would allow every candidate to show what they knew,
understood and were able to do. Within the question paper, a variety of question types were
included, such as objective questions, short answer questions worth one or two marks each and
longer questions worth three or four marks each. The inclusion of questions designed at
targeting candidates’ knowledge and understanding of practical work continued. This included

assessing their fundamental knowledge of practicals specified in the specification, together with
further application.

One of the six-mark questions tested knowledge and understanding of radioactive decay,
focussed on alpha decay and gamma decay.

In the other six-mark question, candidates had to discuss the evidence supporting the Big Bang
Theory.

Candidates coped well with most questions and did particularly well in the questions asking for
calculations using equations. Candidates’ knowledge of practical work shows improvement on
last year. This was shown particularly in Q03(a)(iii), Q05(a) and QO07(c).

Successful candidates:

+ were well-acquainted with the content of the specification.

* had been engaged with practical work at some stage during their course.

« were competent in quantitative work, especially in using equations.

+ were willing to apply physics principles to the novel situations presented to them.

* recognised key command words such as “describe” and “explain” and constructed their
responses accordingly.
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Question 1(b)

This question involved rearranging a simple equation and realising that the distance involved was
twice the distance in the diagram.

'Figure 1 shows a technician standing in front of a wall.

wall

technician

7.6m

Figure 1
The technician has a device that can emit and detect ultrasound.

The device emits a pulse of ultrasound towards the wall and detects the echo of
the pulse a short time later.

The wall is 7.6 m from the device.
The speed of ultrasound in air is 330m/s.

Calculate the time between the emission of the pulse and the detection of
the echo.

(3)

tlma 2.6 X7

Speed 330

ooue

time=_.

GCSE Physics TPHO 1H 3



a\ -
ResultsPlus

Examiner Comments

The equation is clearly rearranged and the distance doubled, giving the correct answer. 3
marks scored.

(b) Figure 1 shows a technician standing in front of a wall.
wall

technician

7.6m

Figure 1
The technician has a device that can emit and detect ultrasound.

The device emits a pulse of ultrasound towards the wall and detects the echo of
the pulse a short time later.

The wall is 7.6 m from the device,
The speed of ultrasound in air is 330m/s.

Calculate the time between the emission of the pulse and the detection of

the echo.
7-6

335

(3)

time = 0'01 ........ 5
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In this response, the equation is clearly rearranged but the distance is not doubled so it
does not gain the third mark. 2 marks scored.
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Question 1(c)
Full marks could be gained in this question in one of two ways:

1. By referring to frequency (or its unit) and saying that it was too low.

2. By referring to an appropriate part of the ear and saying why it doesn't detect infrasound.

(c) Explain why humans cannot hear infrasound.
(2)

Thre ....6teo‘ue.nc,n3 Yoo, ) owmean\ngmaiﬁr\e
ANlbmtens. . it causes. .. o Yne e small . bones...n..

e ear . cannct  be .d;e.be.c,tcd.....losﬁ.._ merempmram

{‘lneC.Q(;h\e.&as%ﬂetaQ..I‘Q\Jet‘deQruxbmtc_cng
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This response scores full marks in the first line. The rest of the response is also sufficient to
score full marks using method 2. 2 marks scored.

(c) Explain why humans cannot hear infrasound. o)
2
CIngrasend . Was 400 loJ\n Of ..

ey _(.re_q R

TN 22 o
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This response scores only 1 mark for referring to frequency. It is really talking about
ultrasound. 1 mark scored.
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Question 2(a)i

Candidates had to first of all appreciate that the accelerating force was the resultant force of 0.92
N and not the weight of the ball. Then they had to use this in the rearranged equation to calculate

the acceleration.

2 (a) Figure 2 shows the two forces acting on a beach ball as it falls through the air.

air resistance

weight =2.5N

(Source:; © Stepan Bormotov/Shutterstock)

Figure 2
The resultant of these two forces is 0.92 N downwards.
(i) The mass of the beach ball is 0.25kg.
Calculate the acceleration of the beach ball as it falls.

Use the equation

F=mxa
£ (3)
— -_---
Q = M

O - 92 - 3‘6% Mfs'?.

@ = —
0.25

acceleration= ...~ . e —— m/s?
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This response clearly chooses the correct force and, showing all the working, calculates the
correct value for the acceleration.

10
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Question 2(b)ii

Here candidates had to extrapolate the graph to the value h = 0.08 m then read off the

corresponding value of F.

The students then measure values of the force, F, for several different values of h,
the height of the runway.

Figure 4 is a graph of F against h.

35

3.0

254+

H
DERERNARE | SRR
1
1

force F 20 {
1

i SEREANNNES A0S B) SusnRENESNSRRSRNY ARNSS
nN 1.5 ! i g i -
i

1O HHHHH — -

o5 -HHH T _f _

00 : sl 5 :

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90
height hinm
Figure 4
(i) Use the graph in Figure 4 to determine the value of F when h = 0.80m.
(2)

F=..%:\ Y
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Clear working shown on the graph would have enabled this response to score 1 mark if the
force axis had been read incorrectly. In the event, the scale was read correctly so full marks
scored. 2 marks scored.

12
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Question 2(b)iii

Candidates were required to determine the gradient of the straight-line graph.

The students then measure values of the force, F, for several different values of h,
the height of the runway.

Figure 4 is a graph of F against h.

35 T T
1
3.0 i
254 5 =
| 1_ by _z2-0¢
forceF 20 TeEEEEE s T 1 A ~056-07
inN ; : : das
ek T - Lo
104 ' i 036
OIS
af
0.0 1 n
0.00 0.10 0.20 0.30 040 0.50 0.60 0.70 0.80 0.90
height hinm
Figure 4
(ii) Use the graph in Figure 4 to determine the value of F when h = 0.80m.
(2)
F= .15 N
(iii) Determine the gradient of the graph in Figure 4.
' (2)
gradient= ... 3 .8 N/m
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Once again, clear working shown on the graph would have meant that examiners could
award an intermediate mark if the final answer had not been correct. This answer, though,
was within the acceptable range (3.80 to 4.00) to score full marks. 2 marks scored.
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Question 3(a)iii

Here, candidates were asked to describe a method of determining the wave speed of a wave in a
tank. The previous item had asked them to determine the wavelength of the wave.

There were two acceptable methods:

1. Time a wave crest over a known distance then use speed = distance + time.

2. Count the number of waves in a specified time (to calculate frequency) the usev=fx A

(iif) The water wave shown in Figure 5 is generated in a large tank. C‘ U desnst

vty
A student observes the wave, otk

Describe how the student could determine the wave speed of the wave.

(2)
Ukt sopweddr  to R Mwmm.gm@u ______ O
___________________________ PTG 7 TS SR S 7711 T (T —
.............................. Ukv-j}gbuhum e AT, ... et hg SmH MY ...
e O —
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This response describes the second method. 2 marks.

(iii) The water wave shown in Figure 5 is generated in a large tank.

A student observes the wave,

Describe how the student could determine the wave speed of the wave,

16
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e

This response is just sufficient to score 2 marks for the first method. 2 marks scored.
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Question 3(b)i

The most common correct response here was a named electromagnetic wave.

The most common error was a sound wave.

(b) When an earthquake happens, waves are transmitted through the Earth.
Figure 6 is a diagram of a part of the Earth’s crust.

Earth’s surface

Figure 6
An earthquake happens at point X, 20km below the Earth’s surface.
An earthquake wave from X is detected at point L.
This earthquake wave is a transverse wave.

(i) State one other example of a transverse wave.
(m

( di.owtwt« e e
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Radio wave is a named electromagnetic wave. 1 mark scored.
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Question 3(b)ii

This required the application, knowledge and understanding about transverse waves to the
behaviour of some rock in the path of the earthquake wave.

Candidates had to refer to oscillations or vibrations perpendicular to the direction of travel of the
wave.

(b) When an earthquake happens, waves are transmitted through the Earth.
Figure 6 is a diagram of a part of the Earth's crust.

Earth's surface

Figure 6
An earthquake happens at point X, 20km below the Earth’s surface.
An earthquake wave from X is detected at point L.
This earthquake wave is a transverse wave?? g W .

(i) State one other example of a transverse wave.

..... light _wawes.

(ii) A point in the crust is labelled R in Figure 6.
There is a rock at point R.

(1

Describe the effect that this earthquake wave has on the rock at R as the wave
passes through the rock. -

You may add to Figure 6 to help your answer.

E{% A5 Mﬂﬁd
,,,,,,,,, fpendac fo . be dﬂm of v el s as
etk o ot , Rock Ris.

[db bm o inn MJM%-

(2)
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This is an excellent example. 2 marks scored.
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Question 3(b)iii

This involved using data from a diagram to do a two-step calculation of a distance, taking care
with the units involved.

This meant first calculating the distance RL then subtracting this from 20 km to find the distance
XR.

(iii) The wave from X reaches L 3.8 seconds after it passes through R.
The speed of the wave is 4500 m/s.

Calculate the distance between X and R.

s=d/e
A=5xk
d= 4600 e 5L
2.4 A4Soo =\Floow
“F) Em
distance=_...29C . m

20 -=1F 1 km =7.0Km
2900~ (Total for Question 3 = 9 marks)
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This response shows the calculation of RL to be 17 100 m and the subsequent calculation of
XR to be 2900 m. 2 marks scored.

(iii) The wave from X reaches L 3.8 seconds after it passes through R.
The speed of the wave is 4500 m/s.

Calculate the distance between X and R.

Wi O < g, 2GR
At ugpoxﬁ;{‘/(m m

0
Wy 0= = 1119 see
3 ' 9 distance = £7[00

GCSE Physics 1PHO 1H
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This response only gets as far as the first step so gets just the first mark. 1 mark scored.

24
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Question 4(b)i

This involved using data from a radioactive decay curve for fluorine-18 to calculate the
percentage of the sample remaining after 150 minutes.

A common error was to use 60.0 mg as the mass of the original sample.

(b) The isotope fluorine-18 is used in PET scans, which help to detect cancers.
Figure 7 shows a radioactive decay curve for a sample of fluorine-18.

60‘0 . 1111 TEILE 1 Iy N -
11T <ttt 4 ] - { : _.4:_.__‘
50.0 K- '; Hrt :
40.0 T r : _
4 des | __-_____ _: .?.. _:__ - L. L _!_.__
mass in milligrams 30.0 - L :
200 it e s aner aaan s
1004 - .
0 50 100 150 200 250 300
time in minutes
Figure7
(i) Use the graph to calculate the percentage of fluorine-18 remaining after
150 minutes.
(2}
vilkd/#1 V0[50 X100
- 40
_Por percentage of fluorine-18 remaining after 150 minutes = ... L{' O ...... %
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The correct data was selected and the final answer was within the accepted range (38% to
40%). 2 marks scored.

26
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Question 4(b)ii
Candidates were asked to describe what happens when positrons meet electrons.

Examiners were looking for two points from:

*+ They collide.
* Annihilate.

* Release (a pair of) gamma rays.

(ii) Fluorine-18 releases positrons.

Describe what happens when positrons meet electrons.

(2)

GCSE Physics 1PHO 1H 27
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This has the annihilation and the production of gamma rays. 2 marks scored.

28
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Question 4(c)

This

guestion was about nuclear fission.

Candidates were asked to explain what happens when one neutron interacts with one uranium
nucleus.

(c) Figure 8 shows what happens during a fission chain reaction.

uranium nucleus °
e - ®

-
“a

®..
®

(Source: © Designua/Shutterstock)

Figure 8
Explain what happens when one neutron interacts with one uranium nucleus.
(3)

....... - MLLR.G(,%‘ASS‘LCM
........ T onALII. L AALCARAM . S Tl AR A e
...... 'Mmmmhspuklnﬁ"cmhﬁmmw
............. QAR 2 1R AR e

o TN AQOMA  ANSLN oo
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This response is a good, well-structured explanation. 3 marks scored.

30
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Question 4(d)

In calculating this ratio, candidates were asked to give their answer to 2 significant figures.

(d) In 2023, Finland produced 4.4 GW of power from nuclear power plants.
The UK produced 8.9 GW of power from nuclear power plants.

Calculate the ratio of nuclear power produced in Finland compared with the UK as

power production in Finland
power production in the UK

Give your answer to 2 significant figures (2 s.f.).
— (2)

ko h GW _
- 0 k€ ) 225
s aen ° Uk 382022

X 0 k4

ratio = Ol{-q .

(Total for Question 4 = 11 marks)

GCSE Physics 1PHO 1H
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Correct answer to 2 sf. Full marks. 2 marks scored.

32

GCSE Physics 1PHO 1H



Question 5(a)
This required a description of a practical procedure.

The most common error was to describe refraction, rather than the procedure used to produce
the refracted ray and mark its position.

5 (a) When light travels from air into glass, it is refracted.
To investigate this, a student has a rectangular glass block and a ray box.
The ray box produces a ray of light.

Describe how the student should use the glass block and ray box to produce a
refracted ray and mark its position. ey ‘Q»:

You may draw a diagram to help your answer.
(4)

g\c. L¥ ] Hq_\g

/

........ ?ﬁn&mr%\pirk\’\kgw\o\b&\w&5\'\“!\'--:.‘
B PR N T W C VS - P W U T S <" 0 B\ W S0 I
X\fh@HJ\:}\}AAMEQJLhﬂﬁh\&é[\)\&(‘\hb\rm;&h‘\\n&.
(%c&\%\«*h%wh»sud\m@\wbﬁ‘xMu.&\#%\w
VS S YR WY o 0. ST ¥/ T TR W AU\ Y 72 NV VI ¥ P
......... cod Moy Mo e vina @ReC) erd e, s is Y
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A well-structured procedure that, if followed, would result in the correct ray being drawn.
Drawing a diagram first here would help the candidate to structure their answer. 4 marks
scored.
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Question 5(b)iii

This was a complex calculation involving selecting data from a table, using v = f x A then
subtracting numbers in standard form.

(iii) The speed of blue light in air is 3.0 x 10°m/s.

Calculate the change in the speed of blue light when it travels from air
into glass.

Use the equation _ \T\m =\

v=FfxA

NONRSRRLA = C{RONENQY & WOV ¥
2.0 x\0O°Me=6 .t-nc\%\!\« < Lﬂonggm
MM

NN Q0SS =6 v O™ x 2 5 5\ o
= 22 L300
=2 M x\O?
2 Ox\O%-2 2w 0?2 = 7.6x0O

change in speed = 1. S x\NO . ms
(Total for Question 5 = 9 marks)
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This is a well-structured calculation, with clear working, keeping control of the standard form
and mixed units.

36
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Question 6(a)i

This was a straightforward calculation involving rearranging a given equation.

6 (a) Figure 10 shows a skier sliding down a slope.

e
/

200m

— T ——

Figure 10

(i) The gravitational potential energy of the skier decreases by 39000J between
the top and the bottom of the slope.

The mass of the skier is 70kg.

| ——
Calculate the height, h of the slope. 00
The value of g is 10N /kg. Ae 70* IO .
Use the equation ?’ q 00 0
AGPE=mxgxh w-:)'é'o'—

(2)

V\ZW, .:z“f;%]

GCSE Physics 1PHO 1H

37



a\ -
ResultsPlus

Examiner Comments

Correct answer, full marks. 2 marks scored.

38
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Question 6(a)ii

This was a more complex calculation where the equation was not given in the question and it was
possible to use more than one of the equations in the equation book.

GCSE Physics 1PHO 1H 39



6 (a) Figure 10 shows a skier sliding down a slope.

/

Figure 10 G‘E’

(i) The gravitational potential energy of the skier decreases by 39000J between
the top and the bottom of the slope.

The mass of the skier is 70kg.
Calculate the height, h of the slope.
The value of g is 10N /kg.

Use the equation

AGPE=mxgxh
(2}

29000 = 70x10%xh
31000 > 6571 (2de)

700 he 8571

(i) The skier starts from rest at the top of the slope.
The velocity of the skier at the bottom of the slope is 27m/s.

Using information from Figure 10, calculate the acceleration of the skier along

the slope. %1 V'L,...u:!' _ ?_a\?ﬁ (3)
VA 2o (200

:_Zi -~ 1§25
)

acceleration = Q-Yﬂ’ﬁn m/s?
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This response picks the most suitable equation, rearranges it and gets the correct answer. 3
marks scored.

GCSE Physics 1PHO 1H
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Question 6(a)iii

Examiners were looking for an explanation involving GPE at the top and KE at the bottom of the
slope, the amount of energy dissipated being the difference between the two.

(ili) When the skier slides from the top to the bottom of the slope, some energy
is dissipated.

Explain how to determine the amount of energy dissipated.
(2)

ok aut e diderone bouem vis_GP6 ar wAl stark and Y
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An excellent explanation.

GCSE Physics 1PHO 1H
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Question 6(b)i

Even though the athletes were running at a constant speed, their velocity was changing because
velocity is a vector and their direction was changing.

(b) Figure 11 shows athletes running at a constant speed on a curved section of
a track.

(Source: © Photo and Co/Getty Images)

Figure 11

(i) Even though they are running at a constant speed, the velocity of each athlete
is changing.

State why the velocity of each athlete is changing.

1)
Mﬂvwkf"év/'(ﬁ "‘“ﬂ‘m
T dieddion & hpngiry
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A concise response that shows good understanding.

GCSE Physics TPHO 1H
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Question 6(b)ii

Here candidates were required to find the gradient of a curve at a particular point.

They had to realise that they had to draw a tangent to the curve at that point and determine its
gradient.

(i) The athletes start the race on a straight section of track.

Figure 12 shows a distance /time graph for one of the athletes.

30 j_{ T T L_;:::::':::‘_..,._-_ I
25 HH— TR 2y Zaanh
22 B
20 : R I [ A Sy SV A N 6 Y 4.1 - f 4t N Y Y I :
AT T A T
distanceinm 15 4+ m N
SEE s n HEEEE T
10 L T - Il'.“"" ‘ | Z.._'-f‘_'. T TTITTI [
s e O e
04— 40
0 1 2 3 4 5
1.2
ZS_ timeins 5
Figure 12

Determine the gradient of this graph at a time of 2,55,

27.5-0 -

ﬂbem

(2)

gradient = G m/s

46
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The tangent is clearly visible and accurately drawn. The answer is in the allowed range (5.0
to 7.0). 2 marks scored.

GCSE Physics 1PHO 1H
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Question 7(a)

Here candidates were asked to describe how the power of a lens is related to its focal length and
shape.

Examiners were looking for shorter focal length and smaller radius of curvature for a higher
power. 'More curved', 'thicker' or 'fatter' were acceptable alternatives to smaller radius of
curvature.

7 (a) Describe how the power of a lens is related to its focal length and the shape of

the lens.
(2)

Hign.pouer. 5 o tinicicer cense, () .andt. has o srkorter.
focou.. lengthn, o (Ower pouwer (enSe  nas a thnner
lense () .on® /oS O ©Onger focod (e,
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This response describes this completely and adds sketches to reinforce the description.
Scores 2 marks.

GCSE Physics 1PHO 1H
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Question 7(b)

This question was not answered well. Candidates were asked to provide one example each of a
virtual image and a real image that a lens could produce.

(b) (i) Give one example of a virtual image that a lens could produce.
(m

M%W%uxcs ....... i

(i) Give one example of a real image that a lens could produce.

(1)
....... .. ‘%Q\f\cko%@w@v\b
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There were several acceptable answers. These are two of them. 2 marks scored.
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Question 7(c)

This question tested knowledge and understanding of the concept of critical angle using a

standard illustration.

There were 3 marks available and most candidates were able to score at least 1. There was some
uncertainty about what happened when the angle was 380.
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(c) A student investigates what happens when a ray of light shines into a semicircular
block made of transparent plastic.

The ray meets the straight edge at an angle of 20°, as shown in Figure 13.

semicircular
block

Figure 13

The student gradually increases the angle at the straight edge from 20° to 50° and
observes what happens to the ray of light. '

The critical angle for the transparent plastic is 38°.

Describe what you would expect to happen to the ray of light as the angle at the
straight edge increases from 20° to 50°.

You may add to the diagram in Figure 13 to help your answer.

e As the omgle, o the  shracght... edge mmm ...... e

LYekal  wbenal... cellechin.... occuss..
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This is a well-constructed methodical approach, showing a clear understanding of what
happens at the critical angle and after the critical angle has been exceeded. 3 marks scored.
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Question 7(d)

Candidates had to appreciate that an object such as Ceres was absorbing and emitting radiation
and that when the rate of emission was the same as the rate of absorption the temperature

would be constant.

(d) The asteroid Ceres orbits the Sun between Mars and Jupiter.
During its orbit, Ceres receives electromagnetic radiation from the Sun.

The average temperature of Ceres is constant.

Explain why the average temperature of Ceres remains constant.

...... (eres . €S odoteriotiny  dida_1odeens
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In this context, 'heat' being radiated or absorbed was acceptable so this response scores full
marks. 4 marks scored.
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Question 8(a)i-ii

This question required candidates to us the equations for momentum and for force involving rate
of change of momentum.

Knowledge of the unit for momentum was also required.

Part (ii) involved an unfamiliar rearrangement.

GCSE Physics 1PHO 1H 57



8 (a) Figure 14 shows a footballer and a ball.

(Source: © GelgelNasution/Shutterstock)

Figure 14
The ball is stationary before it is kicked.
The mass of the ball is 0.43 kg.
The kick exerts a force of 2700N on the ball.
The velocity of the ball just after it has been kicked is 36 m/s.
(i) Calculate the momentum of the ball just after it has been kicked.

State the unit for momentum.
(3)

= mxvy
[ = 04yx 3¢
f = 45 4¢
momentum = *4_54:?

(ii) Calculate the amount of time that the footballer’s kicking foot is in contact

with the ball.
(2)
AN t=(v-mv) =Zf4g-0 —qy o575
c T evee

time = CD(JO}‘]} s
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This response scored full marks for the correct value of momentum with the correct units
and the successful rearrangement of the force equation.

(i) - 3 marks scored.

(i) - 2 marks scored.
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Question 8(a)iii

Candidates were required to apply their knowledge and understanding of Newton's third law to
the situation of a ball being kicked.

For full marks, a response would refer to the force exerted by the foot on the ball and the force
exerted by the ball on the foot and to explain that these forces are equal and opposite.

This is a deceptively difficult concept but many good answers were seen.

(iili) Explain how Newton's third law applies to the interaction between the kicking

foot and the football.
(3)
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This clearly identifies the two forces and the fact that they are equal in magnitude but
opposite in direction. 3 marks scored.
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Question 8(b)

A three-mark response to this question would link the equation for momentum with the
conservation of momentum and the observation that there is more mass moving after the
collision.

(b) Figure 15 shows a system consisting of two toy trolleys, S and T, on a straight,
horizontal track.

0.36m/s
—_—

Figure 15

T is not moving.

S is moving with a velocity of 0.36 m/s towards T.

S collides with T.

The trolleys stick together and move off together. rra—annx P =mxy

With reference to the momentum of the system, explain why the velocity of the
trolleys after the collision is less than the velocity of § before the collision.

(3}
............... The moss o brouey. .S Seems ka. bigger. tnon.. trouey. T, a8 itis. ...

e AOTRET L RN EroMRAy. . S, SN dRs wivn. SroUeas T Tk tronscers  Some.op.iba.

............ Kinexic. enecgy. 50 | LAY, T COVSING it 0 0150, MOV k6. NN KroUlk ...
............................................... % Bomaing. P2 mXN. 0nd . k. rwe or  tanservakion.. O, momenktu. ..

mmﬂ%a&mmhm‘qﬂmmduafctgro.m’mn‘isequm_nm,g:

e ETNRM. B 8305 added . Ehere 15 gv a geaker. Mass . knan kneve was betore. .

ORI MO8 TUSE. RroMeAd.. 5. Thereeord. . €55 VR\OCIEY 1. needed, e ko onserve . .

—aeonneneANt (Total for Question 8 = 11 marks)
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From line 3 onwards, this explanation links those three things clearly and succinctly. 3 marks
scored.
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Question 9(a)iii

This calculation did not involve a rearrangement but did involve standard form and a squaring of
a number in standard form.

Many candidates did well with this item. Those who did not do well had difficulty squaring a
number in standard form.

(iiiy The mass of a beta minus particle is 9.1 x 10" kg.

Calculate the kinetic energy of a beta minus particle moving with a speed of
3.8x10°m/s.

e = 55 X 8107 ¢ (aesttt)”

(2)

-1
kinetic energy = 65?02.le81
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Uncomplicated working producing the correct answer here. 2 marks scored.
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Question 9(b)

Acceptable answers here could refer either to the particles involved or the effect of beta plus
emission on the mass number and atomic number of the nucleus.

A common error was to describe beta minus emission.

(b) Describe what happens in the nucleus of an atom when a beta plus particle
is emitted.

(2)

______________________________ POoA ). 1 oL nauwen, so. e
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This response covers both forms of description. 2 marks scored.
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Question 9(c)

In this extended open response question, candidates had to demonstrate their knowledge and
understanding of alpha and gamma radiation by comparing the two radiations and the effects of
each type of decay on the original nucleus.

A Level 3 response would include a description of at least one type of radiation and the effect that
type of decay has on the original nucleus. The response would also include, for comparison,
either the effect or description of the other type of decay.

A Level 2 response would involve a more limited comparison, such as comparing the two types of
radiation in terms of their nature but not including the effects on the nucleus.

A Level 1 response would contain some isolated facts relating to alpha or gamma radiation.

Descriptions of the ionisation and/or penetrating properties of the radiations were not required
by the question but could gain some limited credit.

*(c) Radioactive decay can produce gamma radiation and alpha radiation.
Compare the processes of gamma decay and alpha decay.
Your answer should include
+ adescription of both gamma radiation and alpha radiation & l "\Q_,
+ the effect of each type of decay on the original nucleus. 2

e
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This response gives the nature of gamma radiation (EM wave) and says that, with the decay,
the nucleus doesn't gain or lose anything. By comparison, it describes the effect that alpha
decay has on the atomic and mass numbers of the nucleus. This scores Level 3, 6 marks.
The discussion about ionisation/penetration properties does not add or take away from this
response.
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Question 10(a)

Candidates were required to apply their knowledge about the evolution of stars with a mass
larger than the Sun to identify mass as the key variable in a table of data.

Most were able to do this successfully. The most common misconception was to suggest that the
older a star was, the more likely it was to turn into a black hole. Also, errors in dealing with
powers of ten led to selection of the wrong star.

10 (a) The table in Figure 16 shows some data about four stars.

Antares 26 x10* 1.5 x 107

Arcturus 2.2x10% 7.1 % 10°

Proxima Centauri 24 x10% 4.8 x10°

The Sun 2.0 x 10%* 4,6 x 10°
Figure 16

(i) State which star in the table in Figure 16 is most likely to become a Black Hole.

(1)

(i) Using data from the table in Figure 16, give a reason for your answer to

part (i).

m
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This response makes the correct selection for the correct reason.
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Question 10(b)i
In a question about stars, candidates were asked to describe what is meant by nuclear fusion.
Examiners were looking for the idea that small nuclei join to become larger nuclei.

This was well answered by many. The most common errors were to use the words 'atoms' or
'particles' instead of 'nuclei.
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Question 10(b)ii

This was a demanding calculation of mass loss using a given equation.

It involved a rearrangement and standard from and the final evaluation had to include the unit to

gain the mark.

The most common errors were missing the unit in the answer or not squaring the speed

correctly.

(ii) The speed of light, ¢,is 3.0 x 10®m/s.
The energy radiated by the Sun in 1 second is 3.9 x 10% .
Calculate the decrease in the Sun's mass equivalent to this energy.
State the unit with your answer.

Use the equation

E=mxc?

Z
AN y
.G xle ;@.C)xb) X m

(2)

M= C@ KIO"\

axlo” 433 3B 3B
: _.E——”‘z'—— ng’?) LL.33x10"

Q
decrease in mass = Ll . 3'-5 X ’O W ks .............
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This response shows a clear path through the working, essential in complex calculations. It
also shows that the unit was given careful thought. 2 marks scored.

(i) Thelspeed of light, ¢, is 3.0 x 10*m/s.
Thegnergy radlatedfby the Sunin 1 second is 3.9 x 10%J.

Calculate the decrease in the Sun's EEE_E_quuivalent to this energy.

State the unit with your answer.

Use the equation

E=mxc
(2)

T (3.0x15)"

>

(
3.4\ My qL(0

!
AL = mk (d.0% 1O

decreaseinmass= . 4. JAD D33 BB

b
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This response gets the correct numerical answer but misses out the unit. 1 mark scored.
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Question 10(c)

In this extended open response question, candidates had to demonstrate their knowledge and
understanding of two pieces of evidence that support the Big Bang Theory about the origin and
development of the Universe. These two pieces of evidence were Red Shift and Cosmic
Microwave Background Radiation (CMBR).

A Level 3 response would identify and describe at least one piece of evidence and link it to the
aspect of the Big Bang Theory that it supports. The response would also at least identify the other
piece of evidence.

A Level 2 response would identify at least one piece of evidence and either describe it or link it to
the aspect of the Big Bang theory that it supports. The response would also at least identify the
other piece of evidence.

A Level 1 response would contain isolated statements about the Big Bang Theory, Red Shift or
CMBR.
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*(c) There have been a number of theories about the origin and development of
the Universe,

One theory about the origin and development of the Universe is
The Big Bang Theory.

Discuss two pieces of evidence that support The Big Bang Theory.

(6)

Tre D0 DO TR, SKOMD. KNG, TR LnRNSR. S A

.o S HAOk_onvd_ o Yoren expwmvx@ S\nm omd v

mm:\m

MNMMM%SM}P% .NE.&\&DW

LUWNRIER 106 Hna™ sk hex Ol (OA3OR O wWiOn won

STRAURD. Ok ONRe. W KD RIORIACR. \CANARK. SANRANGLzAn
. mmmqqmmmmam%mw@mm

0.5in\e Qoink....

RSy

bk oS0 N WX Svied QXM 1 (Total for Question 10 = 12 marks)

S\Vqu PO 1ROAUAR TOTAL FOR PAPER = 100 MARKS
POOANG QL YEOM ROM o)lmv
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This response identifies CMBR, describes it as microwave radiation found ‘across the sky’
and links it to the idea of the Universe having a definite beginning. It also identifies Red Shift
as being the other piece of evidence, making this Level 3, 6 marks. The response goes
further by describing Red Shift and linking it to the expansion of the Universe.

78
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Paper Summary

Based on their performance on this paper, candidates are offered the following advice:

+ Make sure that they have a sound knowledge of the fundamental ideas in all the topics.

+ Get used to the idea of applying their knowledge to new situations by attempting questions in
previous examination papers.

« When describing a practical procedure, draw a labelled diagram to help their answer.

* When suggesting improvements or extensions to a practical procedure, make sure they are
relevant to the context of the question.

+ Where a question involves a calculation, make sure they write down the equation they are
using and show each step in their working.

« Make sure that they recognise Sl prefixes such as m and k and n and how to handle these in
calculations.
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Grade boundaries

Grade boundaries for this, and all other papers, can be found on the website on this link:
https://qualifications.pearson.com/en/support/support-topics/results-certification/grade-
boundaries.html
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