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Introduction

This was the second examination of paper 1, at Higher Level, for this specification in a
summer series since summer 2019.

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

e Topic 1 - Key concepts of physics

e Topic 2 - Motion and forces

e Topic 3 - Conservation of energy

e Topic 4 - Waves

e Topic 5 - Light and the electromagnetic spectrum
e 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 the principle of a
controlled nuclear chain reaction in a nuclear reactor.

The other six-mark question was based on a core practical about the relationship between
force, mass and acceleration.

Candidates coped well with most questions and did particularly well in the questions asking
for calculations using equations. Students’ knowledge of practical work shows improvement
on last year. This was shown particularly in Q2(b)(ii) and Q9(c).

Successful candidates:

e were well-acquainted with the content of the specification

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

e were competent in quantitative work, especially in using equations

e were willing to apply physics principles to the novel situations presented to them

e recognised key command words such as “describe” and “explain” and constructed their
responses accordingly

e were willing to apply physics principles to the novel situations presented to them.
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Less successful candidates:

e had gaps in their conceptual knowledge of the topics in this paper

e had gaps in their procedural knowledge, relating to their practical work

e misread and/or misunderstood the symbols used in equations

o failed to set out calculations in a logical way that could be easily followed
¢ did not focus sufficiently on what the question was asking

e found difficulty in applying their knowledge to new situations
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Question 1 (a)

This was a calculation involving the wave equation, v =f x A, given in the question. The
wavelength had to be converted from mm to m and the equation had to be rearranged.

The vast majority of candidates scored at least 1 of the 2 marks with the most common error
involving the unit conversion.

1 Figure 1 shows a bat and its prey.

not to scale
bat prey
Figure 1
The bat emits a high frequency sound pulse to locate its prey.
The speed of sound in air is 330m/s.
(a) The wavelength of the sound is 11 mm. " ; !M ¢ &1 |
Calculate the frequency of the sound.
(2)
Use the equation
v v=FfxAi
A 30060 &
£ :bsﬂ/aa@“ % &
05 = V/l J"
frequency=..... 38 € €€ Hz

e N\

N { ResultsPlus
/'--.. Examiner Comments

The working is clear, showing the unit conversion, rearrangement and
correct final answer.

2 marks.
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Question 1 (b)

A more complex calculation, involving the idea of echolocation and a unit conversion in the
time taken.

Most candidates were able to score at least 2 of the 4 marks available. The most common
errors were in unit conversion and not dividing the overall distance or time by two.

(b) The pulse returns to the bat after a time of 18 ms.

Calculate the distance from the bat to its prey.

5-d
20 x (3
590 %18 . mong

L 2210

distance= ... L LN m

(4)

e N\

N &{ ResultsPlus
/--.. Examiner Comments

This response has an error in the unit conversion but is otherwise
correct.

3 marks.
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(b) The pulse returns to the bat after a time of 18 ms.

Calculate the distance from the bat to its prey.

Wwms < 006 Se¢ < hme, = 2 = %Bof (0.00 4] (4)
et 50,
51, . A= J‘bo,r,l.‘.:aoo: 2.9%
[0 P i I S |

AN

ig ResultsPlus
Examiner Comments

This response has the correct answer and scores all 4 marks.
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Question 2 (b)(i)

A practical based question in which candidates had to describe how to investigate the
relationship between the speed of a falling stack of cupcake cases and the number of cases
in the stack.

The description had to include the measurement of distance and time and the calculation of
speed for several stacks with different numbers of cases.

This was well answered with the vast majority of candidates scoring at least 1 of the 4 marks
available and most of those scoring 3 or 4 marks.

() The student also has a stop clock and a metre rule.

Describe an investigation to show how the Md the falling stack of
cupcake cases depends on the ngr_ry_[of cupcake cases in the stack.

_Plaa e wpd aro
S uAR O Stucle aunch P{aaz ia'

_______ €-bc wsamcm («m z..

ad §
ROPL ) td kol Hfted, [l g )
015 \Anrah o 0¥ Ce.Prmleofl MmO G Siacle @ ouoh releodk

N\

ﬂ ResultsPlus
Examiner Comments

This response describes the measurement of distance and time and
the calculation of speed and, at the very end, they say increase the
number of cases in the stack and repeat.

.....................

4 marks.
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Question 2 (b)(ii)

A straightforward calculation of weight, given the mass and the equation. Most candidates
did this correctly.

Question 2 (b)(iii)

Candidates had to draw an arrow on a diagram to show the force due to air resistance on a
falling cupcake case.

Almost all candidates were able to do this.
Question 2 (b)(iv)

Here, candidates had to understand that an object falling at constant velocity has zero
acceleration.

Most, but by no means all, answered this correctly.

9 GCSE Physics 1PHO 1H



Question 3 (a)(i)

A straightforward gravitational potential energy calculation, involving a rearrangement.

As expected, most candidates scored all 3 marks.

3 (a) Figure 5 shows a football kicked against a wall.

_____

e ’
.-"'@ ¥ solid wall
J, ,"
. football
Figure 5

The football has a mass of 0.42 kg.

(i) The football gains 11J of gravitational potential energy as it moves from the
ground to the wall.

Calculate the height at which the ball hits the wall.
(3)

Gravitational field strength = 10N/kg

Use the equation

AGPE = m X g x Ah
JAYA X S

Xy

.. T = T -6\ A0W"
041X \0

height = Ll  oom

N { ResultsPlus
/‘--. Examiner Comments

All steps in the working are clearly shown here, resulting in all 3 marks.
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Question 3 (a)(ii)
A straightforward kinetic energy calculation.
As expected, most candidates scored all 2 marks.
(i) Calculate the kinetic energy of the football when it is moving at a velocity

of 12m/s.
(2)

Use the equation

KE=lxmxv"
2

' A
wE = /11; (R LRV §

«C = 30.A473

kinetic energy = ............ A0 A4 J

AN

ﬂ/ < ResultsPlus
/--. Examiner Comments

Working clearly shown, resulting in both marks.
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Question 3 (a)(iii)

Examiners were looking for a description involving kinetic energy (before the collision) and a
range of possibilities for the energy after the collision.

Most candidates were able to score at least 1 of the 2 marks available.

(iii) Describe the energy transfers that happen when the ball hits the wall.

(2)
.................. Eme.f@gﬂifmbﬁrmdmgumc%m
______________________ ek, BAT AN ot gy Y€ 0.6 bne 100l ¥
............................ NS MWQfowawmurmwm

N i{ ResultsPlus
/'--.. Examiner Comments

This was a perfectly acceptable description for 2 marks.
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Question 3 (b)

This proved to be a more challenging question than expected. Candidates had to first realise

that the acceleration was 10 m/s? (acceleration due to gravity) then select an appropriate
equation to use.

The majority of candidates did not score here with about half of those who did score going
on to score both marks.

~ (b) A stone is held at rest above the Eg-ro:md,' s Tl i v

The stone is released and falls until its velocity is 17 m/s.

Calculate the distance the stone has fallen when its velocity has reached 17m/s.

3 o = \Om|s® %)
N =S
v-ut = 2aX >= VT2
v o e u 20
T = U-U5m
- 2 _ 1 - l Hm
= 11 O distance = 'l"‘.{ m
2 K lo s & N o _at _ __ wm - . A%

e N\

N
y t{ ResultsPlus
/'--. Examiner Comments

After (correctly) deciding not to use v = x/t, this candidate went on to
select the correct equation and the correct acceleration and arrive at
the correct answer.

2 marks.

13 GCSE Physics 1PHO 1H



Question 4 (a)(i-ii)

This was an introduction to a question on red shift. Candidates had to calculate the velocity
of a moving object, given the equation.

The difficulty here was in selecting the correct data from the information at the start of the
guestion. Most were able to do this successfully.
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4 (a) Figure 6 shows two objects, E and D.

E emits a sound.

D detects the sound.

E is moving in the direction shown by the arrow, but D is not moving.
E emits a sound of wavelength 1.86m.

D measures the wavelength of this sound as 1.98 m.

(i) Calculate the difference between the wavelength that E emits and the
wavelength that D detects.

198 - 84

difference in wavelength = .

(1)

(i) The velocity of sound is 330m/s,

Calculate the velocity of E.
(2)

Use the equation

velocity of sound x difference in wavelength
wavelength E emits

velocity of E=

Veload s of E= 3__9 Y4 9.)'2.._1
\« 86

= =l 2!
velocity of E = '3

. m/s

_ ResultsPlus

Examiner Comments

Clear working shown at each step.

3 marks.
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Question 4 (b)

In this question about evidence for the expansion of the Universe, candidates had to say that
the detected wavelength was increasing then go on to say that this showed the galaxies were
moving away (from Earth).

Most scored at least 1 mark with about half going on to score both marks.

(b) The wavelength of light emitted from distant galaxies is different when the light is
detected on Earth.

Explain how this difference in wavelength shows that the Universe is expanding.

NeCh Wﬁ, 24\ .5 -Q\_ {‘ }F'Ld\ﬁ .................. \ ‘T ..............
3%1L1K?3,2L5WW5 fl‘ms EL'QL %Oﬂ\ &ém

(
F

ﬂ( < ResultsPlus
/---.. Examiner Comments

A clear, succinct response.

2 marks.
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Question 4 (¢)

Here, candidates had to know that the 'M' in 'CMB' meant 'microwave' then select the
appropriate value from the table.

Just over half the candidates were able to do this.
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Question 4 (d)(i-ii)

The explanation asked for here had to link what causes a nebula to collapse with the increase
in temperature, the start of nuclear fusion and the resulting equilibrium in a main sequence

star.

There was an almost even spread of marks here in all marks between 0 and 4.

(d) During the evolution of a star, the nebula collapses and becomes a main
sequence star.

(i) State what causes the nebula to collapse.
(1)

nauoxd&?omo?arwmhmmwu

(i) Explain why the nebula stops collapsing as it becomes a main sequence star.
(3)

mnnnaxﬂs&ﬂaﬁgwbmwlwmmwﬁh
eorte.. uheemtdy hot..0nd. dRase....Lohea. RepUGIuRS. CAL....
p&ﬁmaﬁmgﬂmpuﬁhmsmumumww&&w
th@MgmMmchwEmhm%,ww- _______________

e oo Smkﬂh

Paoee. ket ks GO G AN S QUMALL SYCC

NS

ig ResultsPlus
Examiner Comments

This response is sufficient for all 4 marks.
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Question 5 (b)

Most candidates could identify the maximum velocity of the lift and read the correct value
from the graph.
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Question 5 (¢)

Candidates had to use the graph to determine the acceleration of the lift. They could do this
either by finding the gradient of the graph or using the equation for acceleration using
suitable data points from the graph.

Most were able to score all 3 marks.

(c) Use the graph in Figure 8 to determine the acceleration of the lift during the

first 1.45s.
s -0 (3)
accelerokion = 4 - &

1+ b ) :

= = seeim 7 IHZ2
" Yy K
acceleration= ... TN 4 m/s?
.-:-\\

¢ 2{ ResultsPlus

Examiner Comments

Here the gradient of the graph was successfully calculated.

3 marks.
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(c) Use the graph in Figure 8 to determine the acceleration of the lift during the
first 1.4s.

A
(« - 0)
Az V"‘UZ R ax 1 €53k

. b —_

(3)

acceleration = ., ’Z....'.'q ......
w~ 7 v: O

vz b el Y

a\___

i( ResultsPlus
Examiner Comments

Here the equation for acceleration was used with suitable data points
from the graph.

21 GCSE Physics 1PHO 1H




Question 5 (d)

This was a more challenging question in which candidates were asked to determine a
distance from a velocity/time graph.

This meant calculating the area under the graph which some did using the area of a
trapezium others by calculating the areas of the two triangles and the rectangle and adding
them together.

There was a range of scores for this question.

5 Figure 8 is a velocity/time graph for a lift moving upwards in a tall building.

T - T T T I .

T
} H

1
| : } t ! IE= ™
|

E-N

hl-lw
1

velocity inm/s
[ Q"
T
o
L

inds ianss oy
—
]

(d) Use the graph in Figure 8 to determine the distance that the lift travelled during

the first 6.0s.
(3)
| wxy
AR e T, xbk -
> 28 """-;"’,"-2 Y 28+l o= 14 2
36X k= 4 &
distance=....../1-2 m
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N &{ ResultsPlus
/'--. Examiner Comments

Here the candidate calculated the areas of the two triangles and the
rectangle and added them together.

3 marks.

"
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Question 5 (e)
Candidates had to draw a line on the graph to show the lift moving downwards after 18s.

Most were able to do this successfully.

5 Figure 8 is a velocity/time graph for a lift moving upwards in a tall building.

6 ;l el H - i3 > i i L ' i Ty H Hrit 'll. - o e e Wi I’ 1
; H P - e i HE H¥=T HeH N ] - . RN
5 : y - H-+ < :
FEYY | t |
———— 1 - . m pu i .
1
4 u ¥ ] & 1 T o
] ¥ o i
3 : h - 1r "
vi -k m 1 -
e, 2 : LY 1 i -!t-_" ]
E h AT i A -
c 1 T " i""1 ] . I
i : 0 ]
E 0 : = T 1 1 1- B e = H 3
’ " S F a= HH 232425
% -1 o } ; : T I
_2 Ll : 1 1t i + 1
i LI -
Emma| Pt in 4 1 -H H 1= s .
-34 SEEeh HH s
. i ] 3 ]
-4 I saas i > - T
= na T ! e
=5 : : -t I+ f
T : 'l e = 1 ]: xn
_6 1 it

(e) At 18s, the lift starts to move downwards.

Sketch a line on the graph in Figure 8 to show the lift moving downwards
after 18s.

e A

ResultsPlus

Examiner Comments

The length of the line was not important. It had to start at 18s, be
below the time axis and show time going forwards.
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Question 6 (a)(i)
A question based on analysis of typical results in a practical, this was a two stage calculation.

Candidates had to calculate a reaction time as a percentage of a time of travel for a sound
wave, having first calculated the time of travel.

A very pleasing number of candidates were able to score all 3 marks here.

6 (a) Figure 9 shows two technicians, L and M, measuring the speed of sound in air.

L =« 1o » M

Figure 9

L fires a starting pistol.
M starts a stopwatch when first seeing the smoke from the starting pistol.

M stops the stopwatch when hearing the bang made by the starting pistol.

The distance between L and M is 120 m.
M'’s reaction time is 0.23s.
The speed of sound in air is 330m/s.

(i) Calculate M’s reaction time as a percentage of the time sound takes to travel

fromLto M.
. (3)
‘SFM - d,wf.'m_f-t re ac,f:'{wtf wme = &z
Eilwny
3‘35}“_ g = EE E @';35
: I
/ t 0-3bs ree
el P _ 5
m " = 63.5 /o
b 034

LA %
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e
\/ /ﬁi ResultsPlus

Examiner Comments

Time of travel clearly calculated on the left hand side of the page and
the correct percentage calculated on the right hand side of the page.

3 marks.
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Question 6 (b)

This question was about how sound waves and light waves are refracted at an air water
boundary. It proved to be very challenging for many candidates. Those who did score,
however, usually went on to score all 3 marks.

(b) Figure 10 shows the difference in refraction of sound waves and light waves when
these waves travel from air into water.

sound light

air air

Figure 10

Explain why the refraction of the sound wave s different from the refraction of
the light wave in Figure 10.
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™
\-\.

< / ResultsPlus
/---t Examiner Comments

This candidate knew that light waves slowed down when entering
water and this caused a change in direction towards the normal. The
change in direction for sound waves was away from the normal
meaning sound speeded up when entering water.

3 marks
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Question 6 (¢)

Most candidates were able to score at least 3 of the four marks available for giving examples
of electromagnetic waves transferring energy.
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Question 7 (a)(iii)

This item was about balancing nuclear equations.

Most candidates were able to score at least 1 mark with many going on to score all 3.
(iii) Complete the equation in Figure 12 for americium-241 decaying into

neptunium (Np).
(3)

\( / ResultsPlus

Examiner Comments

Candidates were required to recall the relevant numbers for the alpha
particle then work out the numbers for the neptunium nucleus, which
this response does perfectly.

3 marks
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Question 7 (b)

Candidates were required to use the concept of half-life and the data supplied to calculate
the co-ordinates for the next three points on a decay curve and plot them on the grid
supplied.

A pleasing number were able to score at least 1 mark with many going on to score all three.

(b) The activity of a radioactive source is measured as 128Bq.
This is shown as a point on the graph in Figure 13.

(3)
140=
3
120
100 ~
80
activity in Bq N
60
40
X
20
0
0 10 20 30 40 50 60 70 80
timeins
Figure 13

The half-life of this radioactive source is 17s.

Use this information to plot three more points on the graph grid in Figure 13 to
show how the activity of the source changes with time.

4 \

ResultsPlus

Examiner Comments

Three, accurately plotted correct points on what is an unusual scale.

3 marks.
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Question 7 (c)

See below.

There was an even spread of marks between 0, 1 and 2 for this description of positron
emission.

(c) Describe what happens in the nucleus of an atom when a positron is emitted.

AQ‘\MAU-’Z& ~ (Total for Question 7 = 10 marks)

ﬂ ResultsPlus
Examiner Comments

An accurate description of what happens in the nucleus of an atom
when a positron is emitted.

2 marks.
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Question 8 (a)(ii)
A challenging question.

Candidates needed to understand what critical angle was and then describe how it could be
determined from the graph.

Only a few candidates scored all 3 marks.

(i) The student repeats the procedure for different values of angle i. CP
Figure 15 is a graph of the student’s results.

100

80

60
anglerin®
40

20

_ﬁ"? i !
0 10 20 30 40 50
1

F

| 0
igure 15

Describe how the student should use the graph in Figure 15 to determine the
critical angle for glass.

Th
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\/ 1{ ResultsPlus

Examiner Comments

This candidate clearly understands what critical angle is, how the curve
should be extrapolated and how the critical angle can be determined
from it.

3 marks.
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Question 8 (b)(i)
Q8(b)(i) was an introduction to the more demanding Q8(b)(ii).

Full marks (2) could be achieved here by simply stating that P was a better absorber (of
radiation) than Q.
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Question 8 (b)(ii)
A difficult concept to get completely correct.

Candidates needed to explain that P was emitting radiation as well as absorbing it. When it
was at a constant temperature, the rate of emission was equal to the rate of absorption.

It produced the expected spread of marks between 0 and 4.

(ii) The heater remains switched on.

Figure 17 shows how the temperature of sphere P changes with time,

temperature

time

GCSE Physics 1PHO 1H 36



Explain why the temperature of P reaches a constant value, even though the
heater remains switched on.

(4)

<Z§ ResultsPlus
Examiner Comments

This is a succinct, accurate response with all the correct points for full
marks.

4 marks.
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(ii) The heater remains switched on.

Figure 17 shows how the temperature of sphere P changes with time.

temperature

time

Explain why the temperature of P reaches a constant value, even though the
heater remains switched on.

(4)

T aumount gf fuat buny absorbed ond fu .

Henpuratuee 5. not inaeosing. as.. czé/a/#u/aax nar.
MMWM&M&@/M&@MSWMW .........
qf ....... At that .aas absorbed.. oo

a\__

% ResultsPlus
Examiner Comments

This has the emission and absorption and the idea of equilibrium at
constant temperature but has not said it is the rates of emission and
absorption that are equal.

Scores 3 of the 4 marks available.
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Question 9 (a)
Q9 was about momentum and Newton's second law.

Q9(a)(i) involved candidates selecting and using the appropriate equation for momentum.
The only issue here was the use of standard form with negative indices.

It was very pleasing to note that the vast majority of candidates scored all 3 marks for this
calculation.

9 (a) An atom of mass 6.6 x 102kg is moving with a velocity of 480m/s.

Calculate the momentum of the atom,

momanm — MGSS X \relotly

G:b6 X\W0" 8 4tz - \6P X\ %>

(3)

N i{ ResultsPlus
/'--.. Examiner Comments

Clear working and the correct answer.

3 marks.
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Question 9 (b)

Q9(b) was a complex calculation involving force, rate of change of momentum and the vector
nature of momentum in a collision.

(b) Figure 18 shows a ball before and after it collides with a wall.

The arrows show the direction of movement of the ball.

o B

before collision after collision

Figure 18

Befiere the collision, the momentum of the ball isOIBORGHIFE,

Afterthe cellision, the momentum of the ball is Quidegem/ s in the
oppesite-direction. -0.6

o)
The ball is in contact with the wall for a time of A@ms during the collision.

Caleulatentivesforce exerted on the ball by the wall.

(3)
Use an equation selected from the list of equations at the end of the paper.
(:M"Cﬂ. s ﬂmﬁt TAae YAEMEATU,
Time
£ (o6-0.>
C.07m

ol K

p © force=.. 5% i N
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\( { ResultsPlus

Examiner Comments

This response shows the correct momentum change has been
determined, substituted into the correct equation with the correct
time, producing the correct answer. Full marks.

3 marks.
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(b) Figure 18 shows a ball before and after it collides with a wall.

The arrows show the direction of movement of the ball.

wall wall
before collision after collision
Figure 18

Before the collision, the momentum of the ball is 0.80kgm/s.

After the collision, the momentum of the ball is 0.60kgm/s in the
opposite direction,

The ball is in contact with the wall for a time of 70ms during the collision.
Calculate the force exerted on the ball by the wall.

Use an equation selected from the list of equations at the end of the paper. A

ot o fres.= fores xdstones Gaceckon) - g1y
0.60+0.50 = S0
=11 MA —qo
——}Q force = OJQZ N

- J\ B
% ResultsPlus
Examiner Comments

This response has everything correct except the time. The time should
be 70 x 1073 (70 ms).

2 marks.
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(b) Figure 18 shows a ball before and after it collides with a wall.
The arrows show the direction of movement of the ball.

wall wall
before collision after collision
Figure 18 x| T
) \'3

Before the collision, the momentum of the ball is 0.80kgm/s.

After the collision, the momentum of the ball is 0.60kgm/s in the
opposite direction,

The ball is in contact with the wall for a time of 70 ms during the collision.

Calculate the force exerted on the ball by the wall. . ~/
(O S N N v} ot : (3)
Use an equation selected from the list of equations at the end of the paper.
B"u’: Qw
e ; 2 <
al Ot g bviﬁnm

This response attempts to find the change in momentum so scores the
first mark.

It does not account for the change in direction of the momentum or
the fact that the time is given in ms so scores no further marks.

1 mark.
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Question 9 (¢)
To achieve level 1, candidates had to present at least two isolated, relevant statements.

To achieve level 2, candidates had to give details of at least one element of experimental
procedure and one other isolated statement.

To achieve level 3, candidates had to give details of at least two elements of experimental
procedure and one other isolated statement.

It was pleasing to note that most candidates were able to achieve at least level 2 with many
going on to score full marks. Very few candidates failed to score.
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| *(c) Newton's second law can be stated as
' force = mass x acceleration

A student is provided with a trolley and a runway on a bench, as shown in
Figure 19, and access to other equipment.

trolley

runway

bench

Figure 19

Describe a procedure the student could use to investigate how the acceleration of
the trolley depends on the force applied to the trolley.

You may add to the diagram in Figure 19 to help your answer.
(6)
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™

« { ResultsPlus

/---". Examiner Comments
In this response, the candidate does more than enough to achieve
level 3, 6 marks.

The candidate gives details of at least three elements of experimental

procedure, the third one being better than an isolated statement.

e lines 1 to 5 describing a method to keep the mass constant

¢ lines 5 to 6 saying the force is provided by the weight on the string

e lines 7 to 8 saying light gates are used to measure the initial and
final velocities.
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Question 10 (a)(i)

For all of part (a), candidates were given information about an RTG, a power supply on a Mars
rover.

Part (a)(i) was a calculation using the efficiency equation, requiring a rearrangement and
using a very low efficiency.

The vast majority scored both marks for this item.
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Question 10 (a)(ii)

Candidates had to suggest a property of the isotope that would make it suitable for use in
the RTG.

Just over half of the candidates scored at least 1 mark for suggesting the isotope must have a
long half life and slightly less than half were able to score both marks for giving a reason.

(i} Suggest, with a reason, one property the isotope must have to be suitable for

use in the RTG.
(2)
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Examiner Comments

This response suggests a long half life and carries on to say that this is
so that the rover can carry on working for a long time.

2 marks.

GCSE Physics 1PHO 1H 48



Question 10 (b)

The equation was given in the question in this calculation which involved a rearrangement
and numbers in standard form.

Most candidates scored all 3 marks.

(b) Figure 21 shows the fission of a uranium nucleus.

Nuclear fission PY free neutron

free neutron @ —»
uranium nucleus R\ .
O

free neutron

@ free neutron

(Source: adapted from © 1501926062/Shutterstock)
Figure 21

The total mass of all the particles after the reaction is less than the total mass of
the particles before the reaction.

The energy released in the reaction comes from the change in mass.
This is shown in the equation

energy released = (change in mass) x (speed of light)?
The energy released in one fission reaction = 1.49 x 10'°),
The speed of light = 3.00 x 10°m/s.

-~

Calculate the change in mass.
(3)

Changt vn em_rl\; N\m‘ili )
W55 (speed ©f \13\\&)

s
B
-\R .00?‘\0
\ e C\ X \0 ){*(3 change in mass = \3\"'\00001(9
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Examiner Comments

This candidate scored 1 mark for rearranging the equation, showing
that working clearly but then went on to multiply the numbers instead
of dividing them.

1 mark.
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(b) Figure 21 shows the fission of a uranium nucleus,

Nuclear fission free neutron

free neutron @ —
uranium nucleus R“
O

free neutron

@ free neutron

(Source: adapted from © 1501926062/Shutterstock)

Figure 21

The total mass of all the particles after the reaction is less than the total mass of
the particles before the reaction. ]

The energy released in the reaction comes from the change in mass.
This is shown in the equation

energy released = (change in mass) x (speed of light)?
The energy released in one fission reaction = 1.49 x 107'°),
The speed of light = 3.00 x 10°m/s.

R i
Calculate the change in mass.

' e mee M_‘_ . (3)
Seat (e S

_ l- 40\ =\0
"= O S5 Al
(3.00 x 10 ¥)*

a1
change in mass = \bg*\q kg

r 3\

a\ -
ResultsPlus

Examiner Comments

Clear working shown, arriving at the correct answer for full marks.

3 marks.
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Question 10 (¢)

A complete explanation here would include detail of how a nuclear chain reaction can release
large amounts of energy and details of the roles played by control rods and moderators in
controlling the rate of energy release.

To achieve level 1, candidates had to identify at least two of chain reaction, control rods,
moderators.

To achieve level 2, candidates had to give detail of at least one of these and identify another.
To achieve level 3, candidates had to give detail of at least two of these and identify another.

It was pleasing to note that most candidates were able to achieve at least level two with
many going on to score full marks.

GCSE Physics 1TPHO 1H 52



*(c) The energy released in a single uranium fission is very small.

In a nuclear power station, the fission of uranium in the reactor releases large
amounts of energy.

The energy released is enough to generate electricity for thousands of homes.
The demand for electricity varies.

Explain

« how large amounts of energy can be released in the reactor

« how the rate of energy release is controlled as the demand for
electricity varies.
(6)
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2 ResultsPlus

Examiner Comments
This response identifies all three of chain reaction, control rods and

moderators but does not give enough detail about any of them to
achieve level two, scoring level one, 2 marks.
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*(c) The energy released in a single uranium fission is very small.

In a nuclear power station, thg_f}g;l_gn_pf uranium in the reactor releases large
amounts of energy. =

The energy released is enough to generate electricity for thousands of homes.
The demand for electricity varies.
Explain

+ how large amounts of energy can be in the reactor

+ how the rate of energy release is controlled as th;a demand for
electricity varies. 'C;_am =S
Vo dRS Dol vals zop AN (6

Nuclear fission N iben. an. Wstode, MW joios wih
O Y udron S0 produce o ouaghlee nuclei ad more
... Yeudrons, e, vewkrars. go.on b0 jpin. Wik more Yuclei
.............. ot s causes o chotin . reachon. TR\ etk g
ﬂssmmﬂimes{a&su%encr%whlmmmn5
........... Wﬂk@kﬁdmhﬂaﬂnmmmwmmmmnj\

G More enerpp o
e

ed -

domsaged e (onfal veols are afSoused wheeh
o v@.owdddown. vk allesor b wusdvons. . alle
oo mare o fewer  nuadrors foke awtildle v

Gssion weoichong. WM ad wil g ensure daove. .

- Keequnt. Sission. veachons. bageningy. ...

GCSE Physics 1TPHO 1H 54



N / ResultsPlus
/'--t Examiner Comments

The details of chain reactions, control rods and moderators are all
sufficient for the explanation here. Any two plus a mention of the third
would have been enough to achieve level three.

This scores level three, two marks.

-  ResultsPlus
\

Examiner Tip
This candidate has underlined or circled key words and phrases in the
question itself. This is good practice to help structure your answer.

55 GCSE Physics 1PHO 1H



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
guestions 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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