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Introduction

This examination of single science Physics paper 1, at foundation level, is one of a continuing
sequence since 2018. Questions were set to test candidates’ knowledge, application and
understanding from the seven 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.

* Topic 7 - Astronomy.

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. Candidates’ knowledge and understanding of
practical work also featured. This included assessing their fundamental knowledge of practicals
specified in the specification, together with further application, especially where they were asked
to reflect upon procedures. One assessment of this skill featured in the six-mark question Q09(c),
concerning a radioactivity practical. The two six-mark questions were used additionally to test
candidates’ quality of using evidence in their written communication skills. The novel question
QO07(c), about habitable planets, including exo-planets, featured an up-to-date diagram
contrasting the Solar system planets with distant exo-planets. Candidates were required to
interpret and extract evidence from a simplified diagram, taken from research.

Candidates coped well with most questions and often did particularly well in the questions asking
for calculations using equations. Candidates' knowledge of practical work, in contrast, continues
to be not so secure.

This report will provide exemplification of candidates’ work, together with tips and / or
comments, for a selection of questions. The exemplification will come from responses which
highlight successes and misconceptions, with the aim of aiding future teaching of these topics.
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Question 1(a)

A majority of candidates could draw a reasonable reflected ray, with clear symmetry about the

vertical.

Fewer candidates could label angles of incidence and reflection correctly.
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4 A

Answer ALL questions. Write your answers in the spaces provided.

Some questions must be answered with a cross in one of the four boxes . If you change your .
mind about an answer, put a line through the box £ and then mark your new answer with *
across X '

1 (a) Figure 1 shows a ray of light incident on a mirror.

T

mirror

SIS S

(i) Draw the reflected ray on Figure 1.
(1)

(i) On Figure 1, label the angle of incidence with the letter i and the angle of
reflection with the letter r.
(2)

’ 0 O
”8 72 7T R A @ 2 3 6 -
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N { ResultsPlus
/--.. Examiner Comments

The candidate gains a mark for drawing a good symmetrical ray. They fail to label correct
angles of incidence and reflection.

’“ 'f ResultsPlus
\

| Examiner Tip

Recognising that the angles are between the normal and the rays is the key thing.
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: Answer ALL questions. Write your answers in the spaces provided. :
1 Some questions must be answered with a cross in one of the four boxes (% If you change y
_' mind about an answer, pmahﬁmghhbmlaﬂhnmkmmmg%

: a cross [X. .

i 1 (a) Figuré 1 shows a ray of light incident on a mirror. T

Figure 1

(i) Draw the reflected ray on Figure 1.

: (1)

w (i) On Figure 1, label the angle of incidence with the letter i and the angle of

4 reflection with the letter r.

: (2

t

v

!

*?‘

S ¢

—

k i it i s
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N { ResultsPlus
/--.. Examiner Comments

This candidate gains a mark for (i). 'r' is between the reflected ray and the normal, so gets a
mark. 'i' does not comply in that way.
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across XK.
(a) Figure 1 shows a ray of light incident on a mirror.

mirror

Figure 1
(i) Draw the reflected ray on Figure 1.

(i) On Figure 1, label the angle of incidence with the letter i and the angle of

reflection with the letter r.

Lr A

Jo lﬂf“f?a‘i:‘!ii’(?:ﬁ:?’;&‘w&w’-‘ H - M BEE

(1
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(2)

T
M

T
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i{ < ResultsPlus
/--.. Examiner Comments

This candidate achieves all the marks available for (i) and (ii). The labelling is now exactly
what is expected.
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1

Answer ALL questions. Write your answers in the spaces provided.

Some questions must be answered with a cross in one of the four boxes [X. If you change your
mind about an answer, put a line through the box £ and then mark your new answer with -

(a) Figure 1 shows a ray of light incident on a mirror.
N I

mirror

SIS S
Figure 1

(i) Draw the reflected ray on Figure 1.

(i) On Figure 1, label the angle of incidence with the letter i and the angle of
reflection with the letter r.

1

(1

{2)

’ L
PTBTZTRAB!!

10
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N { ResultsPlus
/'--.. Examiner Comments

This candidate does not score the mark for (i). 'i' is not equal to 'r'; this is judged by eye and
is clear in this case. They do get two marks for (ii); the labels are drawn between the rays
and the normal.

P

lf': \ ResultsPlus
\

| Examiner Tip

Look for symmetry when drawing reflected rays, (this will then be pleasing to the eye).

GCSE Physics 1PHO 1F
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Question 1(b)

This was successfully done by most candidates who attained all 3 marks. En route they had to
convert 17cm to 0.17 m for use in the given equation. Some candidates fell down with this but
still manged to get compensatory marks for handling substitution into the given equation.

10 A
:' (b) A lens has a focal length of 17cm.

Calculate the power of the lens in dioptres.

Use the equation

1
focal length (in metres)

power (in dioptres) =

(3)
W

_|.- - N _
017

power = ... 5:65 ............................. dioptres

¥ { ResultsPlus
/--.. Examiner Comments

This shows an admirably well communicated answer achieving full marks. The conversion
from cm to mis very clear.

A
P

K ResultsPlus
<2

) Examiner Tip

Units matter a lot in physics and candidates need to be prepared to convert those involving
milli- centi- kilo- and mega- etc. A full list is given on page 11 of the specification.
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(b) A lens has a focal length of 17cm.
Calculate the power of the lens in dioptres.

Use the equation

1

in dioptres) =
power (in dioptres) focal length (in metres)

(3)

=

0. [

power =

AN
ResultsPlus

Examiner Comments

This candidate does not convert cm to m. They gain one mark (mark point 1) for the direct

substitution element of their response.

Y
z"}-'\l \

Qﬁ ResultsPlus

Examiner Tip

Look keenly for opportunities to convert units, where needed.

dioptres

GCSE Physics 1PHO 1F
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(b) Alens has afocal length of 17 cm.
Calculate the power of the lens in dioptres.

Use the equation

1

in dioptres) =
power (in dioptres) focal length (in metres)

4 4:017
542 o
5'78)’0.]7 -7

power =

(3)

17+ (oo : O.r?ﬁ

5.8

dioptres

a\ -
ResultsPlus

Examiner Comments

This candidate substitutes and converts units. Unfortunately, there is then a calculation

error in their final answer, meaning they score 2 out of 3 marks.

A
/z-f-"- ' III
- i

/\"”J ResultsPlus

) Examiner Tip

Be careful with calculator work, transcribing accurately between the question, calculator and

your answer.

14
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(b) Alens has afocal length of 17cm.

e power of the lens in dioptres.

Use the equation

1
focal length (in metres)

power (in dioptres) =
(3)
\

PR

vl

power= @: 0 B 33236 dioptres

a\ -
ResultsPlus

Examiner Comments

A bare bones answer given the substitution mark. They fail to convert from the question’s
focal length of 17 cm to the equation’s focal length (in metres). This means they only get 1
mark out of 3.

GCSE Physics 1PHO 1F
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Question 2(a)

This question required candidates to link the type of radiation to a description about that
radiation.

There were 3 marks available, awarded with the following strictures in place:
1 mark for one line correct.

2 marks for two or three lines correct.

3 marks for four lines correct.

'If more than one line is drawn from or to a box, do not credit any of those lines'.

é '

2 (a) Draw one straight line from each electromagnetic radiation to its
correct description.

(3)
electromagnetic radiation description
infrared used in night vision cameras
gamma b the least dangerous radiation

may damage eyes, so

ultraviolet A .
sunglasses worn as protection

radio waves 4 } the most dangerous radiation

ﬂ ResultsPlus
Examiner Comments

Correct links for infrared and radio waves gave 2 marks.

Pl
ra '

I
I

- lf \ ResultsPlus
\

) Examiner Tip

Electromagnetic spectrum questions often feature in paper 1. You should know each of the
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types from radio to gamma, with their associated behaviours and uses.

4 Ty
2 (a) Draw one straight line from each electromagnetic radiation to its
correct description.
(3)
electromagnetic radiation description
infrared +————’"—*‘ used in night vision cameras
gamma 1 ¢ the least dangerous radiation
ultraviolet ¢ may damage eyes, S0 .
sunglasses worn as protection
radio waves ¢ . the most dangerous radiation

% ResultsPlus

Examiner Comments

Correct associations seen, so full marks given.

a)
0\ ResultsPlus

Please do not think the lines have to perform any particular pattern. Just study and interpret
the content.

GCSE Physics 1PHO 1F
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Question 2(c)i-ii

Graph plotting, together with drawing best fit curves, are well honed skills demonstrated by the
vast majority of candidates.

r : : S ~

Figure 4 shows a graph of these results,

45 I | 1 'i-!-

T Y o

35

angle of refraction
in degrees

e A e
10 20 30 40 50 60 70 80 90
angle of incidence in degrees

Figure 4
(i) The two shaded rows in Figure 3 are not plotted on the graph in Figure 4.

Plot these missing results on the graph in Figure 4,
(2)

(ii) Draw a curve of best fit through the points on the graph in Figure 4.
(1)

a\ -
ResultsPlus

Examiner Comments

This gained full marks. 2 marks for plotting the two points, and 1 mark for curve drawing.
The mark scheme says 'do not accept tramlining (multiple curves)'. In this case the lower
part of the graph, where there are multiple lines drawn, was not considered bad enough to
prohibit that mark.

- \
Cal !

Q ResultsPlus

Examiner Tip
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Plot points carefully, paying attention to what each small square on the graph represents.
With your pencil try to draw best fit curves with one sweep of your pencil, sweeping away
from your body. Please avoid multiple lines. A rubber eraser may be useful.

r y
Figure 4 shows a graph of these results.
45 ) S —
SuabEaEh EEEF R R
P S RANE AN SRENEUREEE SRARRERARS BR
; g AR L e
s g
¢ REREREESY SRERRaanaN SRRNS - EE
3014+ " cafupenmavazen
[ tH L .
N A . W e N il
angle of refracti 25 A P T H
: e R ot 3t { F 1 }
ndedress ot
IR NSNS SR T
15 :';,‘f‘fi:!fi_fiLi | S33Eanssnaas
Ll |.Ii.i ! g I.=i.|
o CETEE T s L e e L
ﬁ 8 S2ase RSN INNSRARRTY SRbnRhceS
10 //AEBENEN SNEE NNy SR EEE T REER AAEE l,
f R R
s
BRaSuaN sauunannu AANNALEARE EEES H
0], ot HE L' ]“ RN .I;
10 20 30 40 50 60 70 80 90
angle of incidence in degrees
Figure 4
(i) The two shaded rows in Figure 3 are not plotted on the graph in Figure 4.
Plot these missing results on the graph in Figure 4.
(2)
(i) Draw a curve of best fit through the points on the graph in Figure 4.
(M

_ ResultsPlus

Examiner Comments

This scores 2 marks for the plotting of points but none for the best fit curve. The mark
scheme says 'best fit curve touching at least four of the points'. That ought not to be so
difficult with these data points.
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:
g_ 40 : SEaseisas
: R TR T teet SR RN
: 304t X -
s mERN SRR
'zi 25 b
{ angle of refraction T i
$ in degrees ! COETE T
's_ 20 i fasararas sane ass st
; ] Ruus 1Nk
§ 154 : S aa:

ARN t S EmnE e
: o R HH T
g u t N :; T L .' :
T TR A T T E
; 0 m jus SENREEERON HUEE] ﬂl ut
% 10 20 30 40 50 60 70 80 90
é angle of incidence in degrees
4
Figure 4
(i) The two shaded rows in Figure 3 are not plotted on the graph in Figure 4.
Plot these missing results on the graph in Figure 4,
; {2)
: (ii) Draw a curve of best fit through the points on the graph in Figure 4.

(1)

ResultsPlus

Examiner Comments

Figure 4 shows a graph of these results.

(i) instructs the candidate to draw a best fit curve. Not following instructions always costs

marks in exams.

20
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o A
Figure 4 shows a graph of these results.
: 45 I 1] IEEE T
‘.‘;.‘-[: ! RN ERE y A7
;- AR L IEE NS . e
; 40 HTHHH T |
§ - B R
: 35 H
$ mNEE aER A NEAREEN SR 4
30+ H
H g
¢ ERSESEmEN nERS! _
¢ angle of refraction 2> Frr i rH Tt
: i T !
in degrees 204+ :
5 :
10 ]
¢ 5.
: HANREAEEA RGNS AREAN SRS AN NN sunRE
2 . JHEEE N IENNENEEEE EDN SN PN L Ins
: 0 i il || 1+ HHHH
10 20 30 40 50 60 70 80 90
" angle of incidence in degrees
Figure 4
(i) The two shaded rows in Figure 3 are not plotted on the graph in Figure 4.
Plot these missing results on the graph in Figure 4.
(2)
(i) Draw a curve of best fit through the points on the graph in Figure 4.
(1)

_ ResultsPlus

Examiner Comments

For (i) if the question instructs draw a curve the candidate must comply to get the mark.

M Examiner Tip

Best practice is to have a sharpened pencil and not draw thick (uncertain) lines. You need
experience with a variety of graphs so you know when straight lines or curves are most
appropriate. Exam questions normally advise you which to draw, but you should not take
that for granted.
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Question 2(c)iii

Questions about the relationship between variables, as seen in graphs, are often seen.

Two marks are often involved, one for a basic description, and the second for elaborative detail.
Here that amounted to seeing the relationship as non-linear and stating as much. That second

mark often eluded candidates.

the angle of incidence.

The  <eladion8hip  is

(iii) Using Figure 4, describe the relationship between the angle of refraction and

‘oosilriv‘d

Wi oand GLD('U e

(N \-l' 060'5'9

each lo. WX %oe )

wh..
1L

(Total for Question2=9 marks)

N { ResultsPlus
/'--.. Examiner Comments

This is too vague and no credit was given.

A
o

'f':: ResultsPlus
\

| Examiner Tip

Communication within an answer is vital. Don't expect examiners to fill in things you do not

make clear or miss out on saying.

22
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{iii) Using Figure 4, describe the relationship between the angle of refraction and
! the angle of incidence.
H (2)

oo Botn Oumt}l:_b \W\ ¢ je.cmen
VS A Y ow\cg}u- oq% 1 fraction benets | o do
(T L'sa‘W'

(Total for Question 2 = 9 marks)

.'\ o
ResultsPlus

Examiner Comments

No credit awarded. What does 'both angles increase' convey? We need to see 'As i increases,
so does r' for the first mark. Then that the relationship is non-linear for the second.
Alternatives to 'non-linear' accepted in this question were: not proportional / not directly
proportional, curve gets less steep (as angle of incidence increases).

-

//z' !

P ™ L]
;

M4\ ResultsPlus
<

) Examiner Tip

2 marks seen in questions like this - try and nail down that second mark if you can.

GCSE Physics 1PHO 1F
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R A B B AR IR R AR RS D

(i) Using Figure 4, describe the relationship between the angle of refraction and
the angle of incidence.
(2)

’Thé d-vﬂa\»e "é 'feﬁ&c}'fwﬂ mevesse  ilh an. aasrede

L d.naltt ac Tnc;gl.o_nff . ma‘fﬁfh s A e

(Total for Question 2 = 9 marks)

ResultsPlus

Examiner Comments

This was the desired answer, well communicated.

(iii) Using Figure 4, describe the relationship between the angle of refraction and
the angle of incidence.
(2)

#S5 _the ansle o Ff (ocidence  icreaSes +he agle

0 "F l“t. c Fo L+|‘°A ; o c_rL.-SC—J

(Total for Question 2 = 9 marks)

A I I B B R R T I I e R A I T I R

ResultsPlus

Examiner Comments

This is a one-mark answer, with the basic relationship described, and nothing further.

24
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i
A\
P ™ II

Q ResultsPlus

Examiner Tip

Actively consider 'How may | get that second mark?'

GCSE Physics 1PHO 1F
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Question 3(a)i

A great majority of candidates scored full marks on this item, being able to adequately describe
velocity changes in all three stages.

r Y i
3 Figure 5 shows a velocity /time graph for a car moving on a test track. E
30 : T §
- S RABNS T ;
254+ T R T %
271 T iy |
velocityinm/s 1548} aEsat e See: iass §
ST : 1‘ 41 ! ;
104F ___ ;Q PN _] E j
T pai R Aunaudag RARRY On Ay ghunn ﬁ
0_'1_: 4 G- N P

0 5 10 15 20 25 30 35
timeins E
H

Figure 5

(a) (i) Use this graph to describe the velocity of the car in stages TS, SR and RQ.
‘ (3)

RN U?\O('\\&) 0f b (U (S
QCCey emnm% X
SR Vol vy ‘
e 1) THayWIG
O CL_contant S eed

RQ
L TWe WRl0 LYy 0 the (e
V08 00\ iyt g

: ResultsPlus

Examiner Comments

Full three marks awarded. All three stages described accurately. Alternatives such as velocity
increases or accelerating were equally acceptable.
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ResultsPlus

Examiner Tip

You should know the basic descriptions for velocity-time graphs. It is a key aspect of Topic 2,
Motion and Forces.

r

3 Figure 5 shows a velocity /time graph for a car moving on a test track..

30

254

v
- EeNN

“ |

velocityinm/s 15

I ; 3
10 _ E

5

ofr Xt
0 5 10 15 20 25 30 35 E
timeins §
Figure 5 :4
(a) (i) Use this graph to describe the velocity of the car in stages TS, SR and RQ. f
3) |
. *
NS VELOSRY | TRMOM NG eases . gaing. £50M.. 040 i
2Smis. Lo Just 5 seconds. ’
SR :
e IOG NEAOCHEY, TGS, RE 2Senis. €02 _eumes AQ . i
B
RQ

Yo boen. QUICKIY decleases. ISmIS. WS secondS o .

.......................................... v G 0w ak (O ml.

ResultsPlus

Examiner Comments

The question asks the candidate to describe the velocity in each stage. This is what the

GCSE Physics 1PHO 1F
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candidate has done, very clearly.

f hE
3 Figure 5 shows a velocity/time graph for a car moving on a test track.

30

aiRa: 1 ]
SeEATSRAEY IBENEERRK
2545 R
204~} \
velocityinm/s 15 h'_'»;‘t_:.-:' \
10+ Q
SRR Ipany BEN 3' i 11
o+T ' it
0 5 10 15 20 25 30 35
timeins
Figure 5
(@) (i) Use this graph to describe the velocity of the car in stages TS, SR and RQ.
(3)
Ts
..Constont. . Speed
SR

S‘:O\BQ DOATSA .
q

RQ
_Qower  Coaslont Specd

ResultsPlus

Examiner Comments

The candidate’s answer would be true if it were a distance-time graph, but it isn't. 0 marks
awarded.

ResultsPlus

Examiner Tip

28
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Studying examples of distance-time and velocity-time graphs will help you.

'S N

3 Figure 5 shows a velocity /time graph for a car moving on a test track.

30

254 s R

20

velocityinm/s 15t

10

5 10 15 20 25 30 35
timeins

Figure 5

(a) (i) Use this graph to describe the velocity of the car in stages TS, SR and RQ. :
(3)

TS
Twe coc S RN oexeNvy

SR
The  Qr & %\d‘:\bﬂm‘\j

RQ
Tre e S raﬁfx&«ﬁ Oe2bak o0

: ResultsPlus

Examiner Comments

One mark is given for the description in stage TS. The candidate makes the most common
mistake in interpreting SR. It would be stationary if it were a distance-time graph.
'Deceleration’ idea needed for stage RQ.

GCSE Physics 1PHO 1F
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Question 3(a)ii

Just under a half of candidates got the one mark for stating the difference between stages RQ
and QP.

RQ is where it decelerates / slows down faster (than QP) was an answer given by many who
achieved the mark.

A comparison needed to be evident to get the mark.

(i) State how the motion of the car is different in RQ compared with QP.

i Q6 & & o Sose ke

(1)

a\ -
ResultsPlus

Examiner Comments

This is a correct response with the comparative 'decelerating at a faster rate'.

et
x”.»'x 1

\,- \ ResultsPlus

Examiner Tip

Comparisons need to be clear. Fast for RQ would not be enough.

(ii) State how the motion of the car is different in RQ compared with QP.
(1)

RO 1 coes we\ocivy, 4eCrfiss ore oy ..
@Q M\n s V‘G\O(’AH Aoceenscs. al anpr e
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ResultsPlus

Examiner Comments

Good, clear comparison made. 1 mark awarded.

-
Pl |
A

(M4 ResultsPlus

\J Examiner Tip

This candidate communicates with care and precision. This should be all candidates' aim.

(i) State how the motion of the car is different in RQ compared with QP.
()

QP oz more Adce &mn‘c)n doan.

ResultsPlus

Examiner Comments

The candidate is not answering the question 'State how the motion of the car is different'.

More force involved in the second stage cannot be true anyway.

—
Py
A 1
Y

M4\ ResultsPlus

\ Examiner Tip

Study the words in the question. Make sure you are not going off on a tangent.

GCSE Physics 1PHO 1F

31



(ii) State how the motion of the car is different in RQ compared with QP.
(m

RQR o vka wmm:ﬁ?%mmmm. ............

a\ -
ResultsPlus

Examiner Comments

Unhelpful comparison, if anything the wrong way around.

P
A
Pl e |

/\Vl ResultsPlus

) Examiner Tip

Steeper slopes of velocity-time graphs are associated with greater accelerations, with
greater rates of change.

32
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Question 3(b)i

This was a very straightforward calculation for the vast majority of candidates, looking at the TS
triangular section to use change of velocity over time.

(b) (i) Calculate the acceleration of the car in Figure 5 in the first 5s.
Use the equation
acceleration = change in velocity
time taken
(2)
O -15 1S
— I — = S
acceleration = R m/s?

yfﬁ ResultsPlus
Examiner Comments

We expect to see final - initial velocity in the numerator. The candidate’s minor
rearrangement does not overrule the mark though. The mark scheme rule with calculations
is most often 'Award full marks for correct answer without working', so when a correct final

answer is seen that always overrides in these cases.

(b) (i) Calculate the acceleration of the car in Figure 5 in the first 55,
Use the equation

change in velocity
time taken

. 2 25-U_
9 [v
-:._%9-—: 5~\5'
2

acceleration =

acceleration =

(2)

GCSE Physics 1PHO 1F

33



N
ResultsPlus

Examiner Comments

This is an excellent example of a well-executed answer.

0 marks awarded.

There is no basis for this calculation.

r N

(b) (i) Calculate the acceleration of the car in Figure 5 in the first 5s.

4

$

H

¢

: Use the equation

¢

3 change in veloc

H acceleration = _g_____i_t_y_

§ time taken

¢ ()
| 5+S+3

%

3

i

)

3

: acceleration = |?) m/s?

.

AN
ResultsPlus

Examiner Comments

Random guesses, using any numbers you see, will get you nowhere.
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Question 3(b)ii

The answer to this question involved a less well-known principle than the first part, when an
acceleration was asked for.

The specification says candidates should be able to 'determine the distance travelled using the
area between the graph line and the time axis' (with a v-t graph).

Here it was a simple rectangle.

(ii) Calculate the distance travelled by the car in Figure 5 from 5sto 15s.
(2)

2% x \o

distance = ®290n m

(Total for Question 3 = 8 marks)

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

25 x 10 gives that distance, being the area of the rectangle. It's the same as average speed x

time.

GCSE Physics 1PHO 1F
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Y
o

Q) ResultsPlus

Examiner Tip

This is worth spending time on to gain understanding. It is a frequent place where

candidates fall down.

(ii) Calculate the distance travelled by the car in Figure 5 from 5s to 15s.

S PR

A P R P RN

N 3 . M MR D R RN 3 5 N R

(2)
tarle - 625
mwﬂk " £264250< 312.5
Rttangle = 250
; distance = 311-5 m
é (Total for Question 3 = 8 marks)

a\ -
ResultsPlus

Examiner Comments

This is a pity. The candidate shows good understanding in some ways. Unfortunately, they

have tagged on another area to the asked for one, from5sto 15s.
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- lf ResultsPlus
\

) Examiner Tip

There's no substitute for reading questions carefully. Misinterpretations often result from
hurried / skim reading of the question.
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Question 4(a)

The majority of candidates achieved full marks with this question, showing a good understanding
of the constituents of an atom.

s ™

4 (a) Figure 6 shows a diagram of a helium atom.

Figure 6

Complete the table for particles G and H, as shown in Figure 6.
(4)

F proton positive
S )
G ne(/kt' oM ‘FW
g
H electron Neheter-

/ ResultsPlus

Examiner Comments

A good example of the perfect answer.

<B ResultsPlus

Examiner Tip

Notice how the candidate self corrects, as shown by their two crossings out. Your answers
are always worth self-reflecting upon.
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4 (a) Figure 6 shows a diagram of a helium atom.

Figure 6
Complete the table for particles G and H, as shown in Figure 6.

F proton positive

G f\)eu\m’\ H(W
Elcchen e e

(4)

R R W AT (i e T = e

I

ResultsPlus

Examiner Comments

This candidate gets the names of the particles correct but then muddles up their charges. 2
marks awarded.
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g D

4 (a) Figure 6 shows a diagram of a helium atom,

=
R e e S S e S R e e e R e

Figure 6
Complete the table for particles G and H, as shown in Figure 6.

(4)

F proton positive
G elecxr(on> negatwe
H Neutcon< nane

Z ResultsPlus

Examiner Comments

This candidate also scores two marks. The contents of each box is wrong but the mark
scheme obliges with the principle: if name of particle for G or H is incorrect: 1 mark for
neutron and zero / 0 / neutral charge on same row. 1 mark for electron and -1 / negative
charge on same row. Otherwise, some correct associations would not have been credited.

<3 ResultsPlus

Examiner Tip

Identifying particles with their charge state is required in our specification. Some basic
memorisation is required.
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g N 8
4 (a) Figure 6 shows a diagram of a helium atom.
H
H
Figure 6
Complete the table for particles G and H, as shown in Figure 6. §
4)
F proton positive
© neutron pegitiva,
H eleckron Neqaitve
g

ResultsPlus

Examiner Comments

3 marks awarded. Wrong identification of neutrons as being positively charged.

@ ResultsPlus

Examiner Tip

Particle F has already been identified as positive. Pause to ask yourself, 'Can we have two
different lots of positively charged particles in the nucleus?' PROTON = POSITIVE. NEUTRON
= Neutral or NO CHARGE.
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Question 4(b)i

(b) An atom of beryllium has the symbol Tb{d\ef. (J}}'a‘tcn’ | 2 l v s 5‘
iBe
The beryllium atom has 4 protons. (O(L}&% f/}’()fﬁ hS -

(i) Determine the number of neutrons in this atom.
(4}

number of neutrons I 5 3

a\ -
ResultsPlus

Examiner Comments

Correct so 1 mark awarded.

A~
z’_.---\ i

'I'.
A

M4\ ResultsPlus
\:

) Examiner Tip

o
~

Top number with atomic symbols - bottom number to give number of neutrons.
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Question 4(b)ii

{ii) Determine the number of electrons in this atom.
(1)

number of electrons ..... L’

N,

W < ResultsPlus
/'--.. Examiner Comments

Correct answer.

.-/. \-
-
-

- 4 ResultsPlus
\

| Examiner Tip

The bottom number with the atomic symbols represents number of protons OR number of
electrons (in a neutral atom). Electron number was asked for here.
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Question 4(c)ii

e

(i) The isotope nitrogen-13 (N-13) has a half-life of 10 minutes,
A sample of N-13 has an initial mass of 120g.

Calculate the mass of N-13 that remains after 30 minutes.

IGYYﬂn :éo
2oz §o
20

mass remaining =

(2)

O

(Total for Question 4 = 9 marks)

P B I T T I T L I e P B P B I A P P B A P I P I P P P P P,

_ ResultsPlus

Examiner Comments

This got one mark for 'evidence of halving 120g'.

<2\

ResultsPlus

Examiner Tip
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They halved again for 20 minutes, but then mistakenly jumped to 0 g for 30 minutes,
wrongly seeing an arithmetical progression that way.

2 (i) The isotope nitrogen-13 (N-13) has a half-life of 10 minutes.
A sample of N-13 has an initial mass of 120g.
* Calculate the mass of N-13 that remains after 30 minutes.
H . 2
i ~«s3 e ?
(yo v
s 79 te
¢
z 3 =9
:
o #
\ g k |5
§ mass remaining = 9
g (Total for Question 4 = 9 marks)
E
H
H
4
3
[
I
¢
:
¢
i
¢
‘ - J

_ ResultsPlus

Examiner Comments

Full marks for the correct answer.
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0\ ResultsPlus

Making that small table for progressive halving really worked.

Calculate the mass of

A o S o S D e

Trent

(i) The isotope nitrogen-13 (N-13) has a half-life of 10 minutes,
A sample of N-13 has an initial mass of 120g.

N-13 that remains after 30 minutes.

0
§

LO
20

20

achvidy
Va0

&0
120

L O
1S5S0 mass remaining =

(Total for Question 4 = 9 marks)

(2)

150

e I e R R R o e R B R o e o o S S o

] ResultsPlus

Examiner Comments

No marks awarded. The activity may not increase like that.
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Q) ResultsPlus

Examiner Tip

Good practice making a table, but ineffective due to misconception involving an increasing
activity.

(i) The isotope nitrogen-13 (N-13) has a half-life of 10 minutes.
_‘ A sample of N-13 has an initial mass of 120g.
Calculate the mass of N-13 that remains after 30 minutes.
f (2)
(P Haty =T
> mass remaining = l;" Y ]
(Total for Question 4 = 9 marks)
E
$
¢
g
¢
b
- S

N
ResultsPlus

Examiner Comments

40 g gets one mark, with some evidence of taking three half-lives, albeit in an arithmetical

GCSE Physics 1PHO 1F
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sequence that is wrong. Crossed out working, by the way, may gain credit if there is no other
working. That has been a common marking practice for many years.
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Question 5(b)
A large majority of candidates obtained two marks, giving two reasonable factors.

These were:

* mass / weight of the van (1).

+ speed / velocity of van (1).

* state of (the van's) brakes (1).

* state of the road (1).

« friction (between the tyre and the road surface) (1).
+ (idea of driver’s) reaction time (1).

* tiredness (1).

« alcohol / drugs / energy drink (1).

(b) There are several factors that affect the overall stopping distance of a van.

State two factors that may affect the overall stopping distance of a van.

(2)

1 Abe b mka:;ctq,pmdmﬁowhowo\dormw

A\ien  oxe
)

Ao ouesall . mMass . ok

2

the van

.'\ -
ResultsPlus

Examiner Comments
Mark points 3 and 1 represented here.

(b) There are several factors that affect the overall stopping distance of a van,

State two factors that may affect the overall stopping distance of a van.

L ERANesS ap AWMAn. ANNING .-

(2)

N

[EF NN NN, RIS

B P NI NN NN SN SN NSO EINI NI NI NI 293
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N
ResultsPlus

Examiner Comments
Mark points 7 and 8 seen here.

(b) There are several factors that affect the overall stopping distance of a van.

State two factors that may affect the overall stopping distance of a van.

1B ek od

(2)

Examiner Comments

Mark points 4 and 1 credited here. Some benefit of doubt that weight must be referring to
the van in the way that figures in the question stem. (Also, what other weight could it be?)

(b) There are several factors that affect the overall stopping distance of a van,

State two factors that may affect the overall stopping distance of a van.

1 Thinkwng. . 4ime

(2)

T

2 -g-%-\ﬁ-nf) Br'PO.KihS di‘mngp

AN
ResultsPlus

Examiner Comments

These are not factors. They are the two components that make up the overall stopping

distance. No marks given.
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Question 5(c)i
This had two marks.
One for a straight horizontal section at 15 m/s up to 0.5s.

Second mark for a parallel line to the braking line above.

(c) Figure 7 is a velocity/time graph for a van braking from an initial velocity
of 25 m/s.
30 Iyl -1 H-H- ! [ I
I 11 . IS N L] [N . B |
I I NN L&] ! I 1| I .
25 R N Saw
20 LN | —H
O RN e e e B I
velocity In M /s 15 et - \\ - i —H
T \\Ii e
10 - ‘.x,’\l'?ﬁg%\ mm=Emas am
HESUREEN SmEES RN, WS AR \ VAN RN LS An
5 ffh i_j:\\;zz' N
! s R NG
0 s b 111 ESA B! Ry auED!
0.0 0.5 1.0 1.5 2.0 25
timeins
Figure 7
(i) On Figure 7 draw a similar graph for the same van braking from an initial
velocity of 15m/s.
Assume the thinking time and the braking force remain the same.
(2)
L. >

a\ -
ResultsPlus

Examiner Comments

This is a good example where both mark points are satisfied. A tolerance is applied to the
braking line. It should intersect the x axis at about 1.42 s. This was judged to be in tolerance;
the mark scheme says 'judge by eye' - ie regarding the parallelness.
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(c) Figure 7 is a velocity/time graph for a van braking from an initial velocity

of 25 m/s.
30
B P R i
25 . B - .. .5 .-
20 :_I. E _r.._..;.. i _: e
1 _‘!\ 1TE puy
velocityinm/s 15 - : : S, - :
10 N T w3zpzms
R v b :_. 1 :n H e h PR AR SAm.
0 L REndn NEES , SAREEABNAS IES ;..___"m' ]
0.0 0.5 1.0 1.5 2.0 25
timeins
Figure7
(i) On Figure 7 draw a similar graph for the same van braking from an initial
velocity of 15m/s.
Assume the thinking time and the braking force remain the same.
{2)
\. -/

ResultsPlus

Examiner Comments

This gets the first mark for the horizontal line up to 0.5s. The gradient of the line is clearly
not the same as the above one.

ResultsPlus

Examiner Tip

Same braking force gives the same deceleration and hence the gradient should be the same.
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~
(c) Figure 7 is a velocity/time graph for a van braking from an initial velocity

of 25m/s.
30 T T R R R Enans gk
; L 0
25 . \“ Tl :_ - p.-iﬂ _. -
+ NN M ‘__ . ;
20 o e N e
B EHaE N T ' __________
velocityinm/s 15 G
- - +« 443 NG L _t_ PN - . . .
10 T T N e T
H 1 Rk AR IR TS
° TR R N
0 - i_ : B N B _._5._._.. . E Jd L ..\\‘. ,! ' _
0.0 0.5 1.0 1.5 2.0 25
timeins
Figure7

(i) On Fiure 7 draw a similar graph for the same van braking from an i
Assume thw and thMremaln the same.

(2)

ResultsPlus

Examiner Comments

Horizontal section extends too far and gradients of lines clearly different.
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Question 5(c)ii
Only a few candidates scored the full 3 marks.

A large majority of candidates scored two marks. They just failed to convert k] (kilojoules) into
joules.
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Question 6(a)i
A good number scored the 1 mark for this, but a majority of candidates didn't.

It involved interpreting a diagram representing three dimensions. To measure the height
accurately that the object fell through, you had to have an upper arrow up to at least the bottom
of the object. That's where many candidates fell down, unfortunately.

Acceptable limits, for labelling the height, are shown on the mark scheme.
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7

6 (a)

Figure 8 shows apparatus set up to investigate the speed of a falling object.

falling object

light gate attached to
data logger to measure
speed of falling object

The object is dropped from rest at the position shown.
The object falls through the light gate.

(i) The speed of the object, after it has fallen through a height, h, is measured by
the light gate.

Label Figure 8 to show the height, h.
Your label should look like this

(1

)@

14

(TR ———,

OmmC

56
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N { ResultsPlus
/'--.. Examiner Comments

This is a good answer, labelling the height fallen from the bottom of the object to a
reasonable place for the beam of the light gate to be interrupted.

V \ ResultsPlus
\

| Examiner Tip

Study the diagram carefully. Remember what we are trying to measure - the height the
object falls through. Don't fall short.
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6 (a) Figure 8 shows apparatus set up to investigate the speed of a falling object.

falling object

light gate attached to
data logger to measure
speed of falling object

&

The object is dropped from rest at the position shown.
The object falls through the light gate.

(i) The speed of the object, after it has fallen through a height, h, is measured by
the light gate.
Label Figure 8 to show the height, h.
Your label should look like this
(1
h
\. v,

! A0 R v -
7 8 7 2 7 R A B 1 4 3 6 _ e _ I
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N { ResultsPlus
/'--.. Examiner Comments

The length delineated by the line with arrow heads is too large and unrepresentative. It
extends well below the light gate and is unacceptable.
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6 (a) Figure 8 shows apparatus set up to investigate the speed of a falling object.

falling object

metre rule

light gate attached to
data logger to measure
speed of falling object

&

The object is dropped from rest at the position shown.
The object falls through the light gate.

(i) The speed of the object, after it has fallen through a height, h, is measured by
the light gate.

Label Figure 8 to show the height, h,
Your label should look like this

(1)

) O 0 0 0
P 7 8 7T 2 7T R A ® 1 4 3 6

O]

e

o

o

RNV ey

o W S o S A A A N AN NN

e R R
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\( { ResultsPlus

Examiner Comments

Now the upper limit of height shown in significantly below the object. It would yield a
measurement that is too small and would be hard to measure ending at a vague point
below the object like that.
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Question 6(a)ii

Ideally, we were looking for 'to check for anomalies'. However other answers were acceptable,
including to calculate an average or mean value.

A common oft quoted answer was to improve accuracy, which the mark scheme expressly says to
ignore. It is a ubiquitously quoted answer which doesn’'t address the question here.

’

(i) The speed is measured at least four times for each drop height.

Give one reason for repeating the measurements.
(1)

o ke, S A oo Gl dl

ﬂ ResultsPlus
Examiner Comments

A common answer given. This is not a reason for repeating measurements. The issue of
reliability is the correct one here.

-._/. \'
-

(WA ResultsPlus
\

Examiner Tip

Don't just quote 'improve accuracy' as a universal answer to all questions involving
improving experimental procedure. It is not always appropriate.

(i) The speed is measured at least four times for each drop height.

Give one reason for repeating the measurements.
(1)

.......... So. ‘hok Jou..cow Q\nr\ -sz ourage 8> each  dwp

ﬂ ResultsPlus
Examiner Comments
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A good answer incorporating the idea of varying results from such observations; therefore,
an average is taken.

A
/z..-' N I'I

/\Vj ResultsPlus

| Examiner Tip

r

Imagine doing the investigation. Have you had experience of experiments which have
variation in outcome, for which an average is needed?

PR

(i) The speed is measured at least four times for each drop height.

H Give one reason for repeating the measurements.
(1)

10 32\— Cid.of. human ecror 4o %E'r O O YR

P R

oaccurote. numioer.

a\ -
ResultsPlus

Examiner Comments

'Getting rid of human error' is another answer which candidates write down as a universal
panacea, alongside 'improve accuracy'. No marks awarded.

(i) The speed is measured at least four times for each drop height.

Give one reason for repeating the measurements,

0 Casa wage ol
AN OVNOMDLYY:

(1

a\ -
ResultsPlus

Examiner Comments

The classic expected answer for an investigation such as this.
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T4\ ResultsPlus
<

Examiner Tip

Hopefully the idea of watching out for anomalous results has figured in some of your school

laboratory investigations. If so, you will have realised the importance of counteracting such
an issue via repetition of measurements.
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Question 6(a)iii

To enable the measurement of h to be as accurate as possible precautions such as using a set

square, ensuring eye is level or using clamps was expected.

The vast majority of candidates didn't know about this and so repeat readings or remove human
error were inappropriately seen. Testing knowledge of practical work means candidates need to

think about their lab work.

(iii) The metre rule shown in Figure 8 is used to measure the height, h.

Suggest two ways to make the measurement of h as accurate as possible.
(2)

.Measure e heighy A0 mm, so gou.
CON Se\- MOCe spectg'\c_- eSS,

2.Use o clamep. . Sranc?..fo.hoie@. Fhe.cuern,.

S0 ik cannok. be. . moveal..

.'\ o
ResultsPlus

Examiner Comments

This gets two marks for: improving the resolution of measurement, use of a clamp stand.

L
P
e
-

L ResultsPlus
\

(S
) Examiner Tip

These kinds of things are experienced by candidates in their school laboratory work. You
should think back, 'what kinds of things did | do to get to the true value of what | was trying
to measure?'

(iii) The metre rule shown in Figure 8 is used to measure the height, h.
Suggest two ways to make the measurement of h as accurate as possible.

b e e Ml (o fe. Smader
numper).. §oc . rore. acLoroly
) etk (0 dcferant” MOSIYYS o0

(2)
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a\ o
ResultsPlus

Examiner Comments

The candidate’s first answer gets the credit, for mark point 5 on the mark scheme. Their
second suggestion doesn't add anything.

zzf '\'
.

\) \ ResultsPlus

Examiner Tip

You must always be addressing the question 'How?' when asked about ways to do
something. How would a measuring tape help?

(iii) The metre rule shown in Figure 8 is used to measure the height, h.

Suggest two ways to make the measurement of h as accurate as possible.
(2)

. Shurd_dhe Jolny obyect from he toact sum hphl..
Jrom._dhe rder cach line.

] JM Iﬁhl fﬂt on. 4. e
W{m@;

mpstd 8 I dow ref

a\ o
ResultsPlus

Examiner Comments

This gets the mark for the clamp stand suggestion. Their first suggestion, about starting
from the same height, doesn't earn the mark. How would that be achieved?

(i) The metre rule shown in Figure 8 is used to measure the height, h.

Suggest two ways to make the measurement of h as accurate as possible.
(2)

ez (elort g Vo

2 Refeat  the  measuvements  pmeve fhan of€  Hme , dhen bt den
i Le ge b
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i{ < ResultsPlus
/--.. Examiner Comments

These seem hopeful suggestions that don't hit the mark. How could a video help? Otherwise,
it's too general.
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Question 6(b)
This question differentiated well.
Many candidates have a good knowledge of energy transformations.

The most common non-scoring answers were to write generically - input, useful and wasted as
answers.

The question asked for application to an object falling.

(b) As the object in Figure 8 falls, energy is transferred.
These energy transfers are represented in Figure 9.
Complete the labels of the energy stores involved.
(3)
F’-ﬂra%% o lenFC orerg}.
energy (store) enerqy (store)
L z
energy (store)
Figure 9
e .

ResultsPlus

Examiner Comments

Gravitational potential and kinetic scored the marks. Light didn't.

@ ResultsPlus

i
Examiner Tip

68 GCSE Physics 1PHO 1F



Imagine the object falling. There's no reason to suggest it's emitting light, is there?

(b) As the object in Figure 8 falls, energy is transferred.
These energy transfers are represented in Figure 9.

Complete the labels of the energy stores involved.
(3

GPe

energy (store)

energy (store)

energy (store) £A-

Figure 9

ResultsPlus

Examiner Comments

Two marks, for GPE and thermal.
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(b) Asthe object in Figure 8 falls, energy is transferred.
These energy transfers are represented in Figure 9.
Complete the labels of the energy stores involved.

energy (store)

e e AP S A L S A

Figure 9

ResultsPlus

Examiner Comments

'Heat' is accepted for 'thermal'. This gains all three marks.

(3)

energy (store)

Weo

energy (store)
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(b) As the object in Figure 8 falls, energy is transferred.
These energy transfers are represented in Figure 9.

Complete the labels of the energy stores involved.

energy (store)

WOSte,
energy (store)

Figure 9

I e I R R R T R I T A A I 1 6 30 0 T 0 0 K MM R

ResultsPlus

Examiner Comments

Two marks for Gravitational Potential and kinetic. 'Waste' energy is a generic answer. The
answer should be specific to the scenario, naming an actual energy store.
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Question 6(c)

This item tested candidates' knowledge and understanding of percentage change calculations,
with graphical interpretation being required as well.
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(c) Figure 10 shows wind power generation from the year 2000 onwards.

400 -+t ; + TR
UEEmE AR : s HEES T ok
1300 - B S
T T i T T
AR b f [N SES RS BEN NN e
i 8 I ,
1200 . ! .
SRR BieS FH e e T
1100 FoH R : i
I T T T T T T /
T e NN TR T
7 144 41+ b R 1 13 | 4.
000 H 1 H T 1 L
RENENEE ARundy o 1 RN i 1
RARY DRaE . I¥annns 1 F
: o SRR N RS AR -
1 I’ - _.IL . {14 i
wind power T R A7 ASNNRRRN: ]
generation in 700 e shmbky sunuauaAis ARSI RAS ISR SaNRNEE DOPED RS !
gigawatts I A W SR N S i ARG R I8 ANNY!
<4 1] P SV W VA A v o -4 - Tt T 1 i
600 . e {
BENNNERNE SRR - ] ) . "
500 = : : .
= T . B Emman aaa:
LTI g Jrnans
NRERNE ; T EESEESr (AW
T T TR T 1
FEHT AT A IR
300 A ' — / 1 -+
BESub SNSRI LONGSNNNON SANRRRRN S
200 1 mgmE s BN AR RN YRR R
100 A 15 ‘ |
SeSERREEN LB H : Y ]
0 ] J: HE I ] I

1995 2000 2005 2010 2015 2020 2025
year

Figure 10
Estimate the percentage change in wind power generation from 2005 to 2020.

LR 60 TLO-60
00

(3)

00 ~1(33 3

percentage change = \ \ 3 3 % :
(Total for Question 6 = 10 marks)-

- ™ OO —
; o P 787 2 A B 16 3 6 _

weleadibiilc e sa.
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\( { ResultsPlus

Examiner Comments

This candidate obtained full marks. This was rare. Perfect reading from the graph,
substitution and evaluation is shown, well communicated.

' . ResultsPlus
\

Examiner Tip

Avoid speculating what a % change might be. Here, starting from a small value, and going to
a large value, results in a very large percentage change. You should always divide by the
starting / initial value to get a % change.
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(c) Figure 10 shows wind power generation from the year 2000 onwards.
1500

1400

e 1300

1 1200

1100

!l 1000

.

g

wind power

T T T
s-.
~
8

55858

-
o8

g
g
g

2010 2015 2020 2025
year

. Figure 10
é Estimate the percentage change in wind power generation from 2005 to 2020.

N 60 = 102 #
505 60 X uW'w
o 20-11O

20~ {00/~ = F4o
20 100-9292 107 74

7 40-60= 620 §7- 60
percentage change = ....... 4.2
(Total for Question 6 = 10 marks)
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" / ResultsPlus
/'--.'. Examiner Comments

This got two marks for, as a result of effectively taking the wrong denominator, as spelled
out in the additional guidance section of the mark scheme. Their working shows them taking
a starting reference point of 740. Since the question says 'from 2005' they should have taken
that as the starting / reference point ie from 60 Gw.
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(c) Figure 10 shows wind power generation from the year 2000 onwards.
1500

1400

1300 i

1200

1100

1000

g

wind power
generation in 700
gigawatts

g

300

100

0 BT
1995 2000 2005 2010 2015 2020 2025
year

Figure 10
Estimate the percentage change in wind power generation from 2005 to 2020.

GO =00 L2 00 =14.99
o 100 100

(3)

percentage change = \U.29
(Total for Question 6 = 10 marks)

% |
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N { ResultsPlus
/'--.. Examiner Comments

This candidate scores 1 mark for reading those values - 40 and 740 - from the graph. Both
values needed to be within specified bounds to achieve this mark.
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Question 7(a)i-ii

(i) looked for a calculation of the ratio of the value of 'g' on Earth to that on Mars.

A large majority of candidates had no problem with this.

(ii) was more demanding involving the person’s weight on earth x ratio of gMoon to gEarth.

It was expected that some reflection might expect weights on the Moon to be considerably less
than the same masses on the Earth.

However, a significant number of candidates allowed very implausible answers through.
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Earth, the Moon and Mars.

et

Earth 10

The Moon 1.6

Mars 37

Figure 11
(i) Calculate the ratio

value of g on Earth
value of g on Mars

(¢

——

37 — 2*'70‘2

(ii) A person has a weight of 730N on Earth.

130
¢ weight on the Moon =

1316 6

7 (a) Figure 11 gives the values of gravitational field strength, g, on the surfaces of

72702

ratio =

(2)

Calculate the person’s weight on the Moon, using information from Figure 11,

(2)

ey

- O R
. 7778 12 1T R A @1 8 36
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Examiner Comments

Full marks obtained for both parts.

-
e
&

- 4 ResultsPlus
\/

| Examiner Tip

Set out your work clearly and logically like this, and you will do well.
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{a) Figure 11 gives the values of gravitational field strength, g, on the surfaces of

Earth, the Moon and Mars.

N

Earth

10

The Moon 1.6

Mars

3.7

(i) Calculate the ratio

\ O
37

Figure 11

value ofg on ﬁnn

value of g on Mars
(00O
—

37

(ii) A person has a weight of 730N on Earth.
#-—-—

Calculate the person’s weight on the Moon, using information from Figure 11,

7’_3>cl‘£7

weight on the Moon = WI)G‘? N

(2)

ratio = lOO" }7

(2)

" ||l lll’"l ll|2||| 'II! A0 18 36 =
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/'--.t Examiner Comments

(i) has the correct ratio for the first mark. Unfortunately, they didn't proceed to evaluate the
number for the second mark. The working and evaluation for (ii) is clear and accurate,
gaining two marks.

A~ ResultsPlus
KD

Examiner Tip

Evaluating a number for a ratio is a physics requirement. This is indicated in the answer line
being the way it is. We do not leave quantities like this in fractional form, or as two numbers
separated by a colon.
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7 (a) Figure 11 gives the values of gravitational field strength, g, on the surfaces of

W:MYg 130*&\6 weight on the Moon = ‘\6K N |

Earth, the Moon and Mars.

T

Earth 10

The Moon 1.6

Mars 3.7

Figure 11
(i) Calculate the ratio

value of g on Earth
value of g on Mars

1O 31\ . (2)

23
ratio = q— —" \

(i) A person has a weight of 730N on Earth.

Calculate the person’s weight on the Moon, using information from Figure 11.
(2)

O
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Examiner Comments

(i) - correct calculation, with an evaluated 2.7. This part scores 2 marks. (ii) - in taking 730 for
the mass of the person, the candidate ends up with an exaggerated weight on the Moon.
This part scores no marks.

Examiner Tip

A . ResultsPlus
)

The weight on the moon can't be that much. You don't weigh more on the Moon. With that
thinking, the candidate could and should have reevaluated their response.
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85



-

7 (a) Figure 11 gives the values of gravitational field strength, g, on the surfaces of

Earth, the Moon and Mars,

[

Earth 10

The Moon 1.6

Mars 3.7

Figure 11

(i) Calculate the ratio

1o
;‘"g
' /

o

10 . 37
21 2.1 Li37

value of g on Earth

3.7 value of g on Mars
10

0.3 /0

2 72.702
3.1

(ii) A person has a weight n Earth.

Calculate the person’s weight on the Moon, using information from Figure 11.

120 % 1.6 = lHeg

130 use .z§

TUS6 .Ls

e weight on the Moon = ... ...

(2)

18

|II||! 78 1 2 !II! Ao !Itsl "
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Examiner Comments

First part well done, with the expected '2.7'. 2 marks awarded. For (ii), two speculative
calculations are provided, with the second one alighted on for the final answer. Both
speculations are off the mark.
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Question 7(a)iii
The question asked why the values of 'g' are different for different solar system objects.
The expected answer, for two marks was:

1. it depends on the mass of the object.
2. it depends on the diameter of the object, accepting size and radius as valid alternatives here.
k r A

(i) The gravitational field strength, g, is different on the surfaces of Earth,
the Moon and Mars.

Explain why this is the case.

I ORI DN MG N N

(2)
DL - Py nowt - difkeor sikes and difstnt moss:

B s s

AN
ResultsPlus

Examiner Comments

Succinctly identifies the two major factors. 2 marks awarded.

(iii) The gravitational field strength, g, is different on the surfaces of Earth,
the Moon and Mars,

Explain why this is the case.

Becowse  of s mass

(2)

S A S S S S S S

AN
ResultsPlus

Examiner Comments
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One factor identified. 1 mark awarded.

(ili) The gravitational field strength, g, is different on the surfaces of Earth,
the Moon and Mars.

Explain why this is the case.

bR e s eSS griitu e

&

(2)

ese Ealth (s b\‘O\Q\FUQf\d—) Macs end

ResultsPlus

Examiner Comments

Size factor identified. 1 mark awarded.
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Question 7(c)

This question seemed to engage candidates well, with its context of thinking about the possibility
of life on distant planets.

The best Level 3 answers required:

+ identifying the solar system planets P, Q and R (Venus, Earth and Mars).

+ using the chart and other evidence in the text to discuss the possibility of life on planets. This
required focusing of the chart’s graphic where the 'habitable zone' was identified as a region

on the chart.
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*(c) Scientists have been searching beyond the Solar System to find planets where life
could exist.

One requirement for life to exist on a planet is that there is water on the surface of
the planet.

The planets where surface water could exist are in a region called the
habitable zone.

Figure 12 is a diagram showing our Sun, with its five closest planets, and a more
distant star with three of its planets labelled A, B and C.
The habitable zone is shaded.

mass of star 4

our Sun

more distant

star [~ @ e e e e

distance of planet from star
Diagram is not
to scale

Figure 12

(Source adapted from: https://www.researchgate.net/publication/23993674_Darwin_-A_
Mission_to_Detect_and_Search_for_Life_on_Extrasolar_Planets/figures?lo=1)

Discuss the chance of life existing on the planets shown in Figure 12,

Your answer should refer to

« the five planets shown from our Solar System, giving the names of P, Q and R.
« the three planets, A, B and C, orbiting the more distant star.

>
>

(6)

- O 0
_ 8 A® 2@ 3 6
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(Total for Question 7 = 13 marks)
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N / ResultsPlus
/'--.t Examiner Comments

The candidate identifies P, Q and R accurately on the chart. In a wide-ranging discussion they
draw upon their own knowledge of life on Solar System planets, relating it to water existing
on the surface of the planet concerned. They discuss positions of planets in the habitable
zone depicted in the chart, for the distant planets as well as Earth, Venus and Mars. A clear
Level 3 answer worth 6 marks.

ResultsPlus
<\

Examiner Tip

Try and organise your thinking, marshalling evidence, like this candidate does.

GCSE Physics 1PHO 1F
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*(c) Scientists have been searching beyond the Solar System to find planets where life
could exist.

One requirement for life to exist on a planet is that there Is water on the surface of
the planet.

The planets where surface water could exist are in a region called the
habitable zone.

Figure 12 is a diagram showing our Sun, with its five closest planets, and a more
distant star with three of its planets labelled A, B and C.
The habitable zone is shaded.

mass of star 4

our Sun

more distant
star

distance of planet from star

Diagram is not
to scale

Figure 12

(Source adapted from: https://www.researchgate.net/publication/23993674_Darwin_-A_
Mission_to_Detect_and_Search_for_Life_on_Extrasolar_Planets/figures?io=1)

Discuss the chance of life existing on the planets shown in Figure 12,
Your answer should refer to
+ the five planets shown from our Solar System, giving the names of P, Q and R.

+ thethree planets, A, B and C, orbiting the more distant star.
(6)

’ A 000 0 Dm0
7 8 7 2 7 R A B @ 3 6
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(Total for Question 7 = 13 marks)
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L Examiner Comments

This candidate draws on their own knowledge of the Solar System. Some identification of
Solar System planets P, Q and R occurs. They do draw on evidence from the charts for the
two planetary systems, ie related to the habitable zone. Their discussion of positions within
the habitable zone is very good, for both systems. This response is deemed Level 3. In
extended open response questions we don't look for perfection regarding Level 3
attainment. 6 marks awarded.
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*(c) Scientists have been searching beyond the Solar System to find planets where life
could exist.

One requirement for life to exist on a planet is that there is water on the surface of
the planet.

The planets where surface water could exist are in a region called the
habitable zone.

Figure 12 is a diagram showing our Sun, with its five closest planets, and a more
distant star with three of its planets labelled A, B and C.
The habitable zone is shaded.

mass of star 4

our Sun

more distant
star

distance of planet from star

Diagram is not
to scale

Figure 12

(Source adapted from: https://www.researchgate.net/publication/23993674_Darwin_-A_
Mission_to_Detect_and_Search_for_Life_on_Extrasolar_Planets/figures?lo=1)

Discuss the chance of life existing on the planets shown in Figure 12.
Your answer should refer to
« thefive planets shown from our Solar System, giving the names of P, Q and R.

« thethree planets, A, B and C, orbiting the more distant star.
(6)

- " A0 0 0
P 7 8 7 2 7 R A 2 0 3
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The candidate identifies P, Q and R well. They discuss their positions relative to the habitable
zone. There is a very basic discussion about A, B and C in this regard. This is a good example
of an intermediate Level 2 response, judged holistically. 4 marks are due.
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*(c) Scientists have been searching beyond the Solar System to find planets where life
could exist.

One requirement for life to exist on a planet is that there is water on the surface of
the planet.

The planets where surface water could exist are in a region called the
habitable zone,

Figure 12 is a diagram showing our Sun, with its five closest planets, and a more
distant star with three of its planets labelled A, B and C.
The habitable zone is shaded.

mass of star 4

our Sun

more distant
star [~ @@ @

distance of planet from star
Diagram is not
to scale

(Source adapted from: https.//www.researchgate.net/publication/23993674_Darwin_-A_
Mission_to_Detect_and_Search_for_Life_on_Extrasolar_Planets/figures?lo=1) ;

Discuss the chance of life existing on the planets shown in Figure 12.
Your answer should refer to
« the five planets shown from our Solar System, giving the names of P, Q and R.

« thethree planets, A, B and C, orbiting the more distant star.
(6)

L T T T .
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Examiner Comments

A basic discussion is seen, drawing evidence from the chart. No Solar System planets are
identified. This immediately limits attainment to Level 1. See the summary table in the mark
scheme. 2 marks awarded.

4  ResultsPlus
\

Examiner Tip

6-mark questions often have a list of things your answer should refer to, as here. You must
try to address all points in any such list if you want high attainment.

102 GCSE Physics 1PHO 1F



I
o

*(c) Scientists have been searching beyond the Solar System to find planets where life
could exist.

One requirement for life to exist on a planet is that there is water on the surface of
the planet.

The planets where surface water could exist are in a region called the
habitable zone.

Figure 12 is a diagram showing our Sun, with its five closest planets, and a more
distant star with three of its planets labelled A, B and C.
The habitable zone is shaded.

mass of star 4

our Sun

more distant
star -~ 4@ - o

>
L

distance of planet from star
Diagram is not
to scale

Figure 12

(Source adapted from: https://www.researchgate.net/publication/23993674_Darwin_-A_
Mission_to_Detect_and_Search_for_Life_on_Extrasolar_Planets/figures?lo=1}

Discuss the chance of life existing on the planets shown in Figure 12,
Your answer should refer to
« thefive planets shown from our Solar System, giving the names of P, Q and R.

« the three planets, A, B and C, orbiting the more distant star.
(6)

- " A 0 A s
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This is a rather speculative answer with very little content. They do engage with the ideas in
a very limited way. The mark scheme says an answer must be worthless to be given 0 marks.
This is a low Level 1 answer. 1 mark given.
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Question 8(a)ii
This question asked for a piece of equipment that can be used to measure mass.
'Balance’ or 'scales' were the most commonly seen acceptable answers.

Spring balance was also accepted, and in that light newton meter was condoned as well. Strictly
speaking it does not measure mass. However, some commercially available devices have
calibrations in g and N. They are seen in some schools.

A vast majority of candidates scored the one mark available.

(i) State the name of a piece of equipment that can be used to measure mass.

SRR Ocole o

(1)

N,
\/ { ResultsPlus
/--.. Examiner Comments
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Scale gets the mark.

{ii) State the name of a piece of equipment that can be used to measure mass.

Q \3 0\\ ante

(1)

/ ResultsPlus

Examiner Comments

Balance also gets the mark.
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Question 8(b)i
This question tested an application of Newton's second law.

It involved rearrangement of F = m x a with substitution.

Most candidates scored the full 3 marks.

(b) Figure 13 shows the two forces acting on a beach ball as it falls through the air.

air resistance

weight= 25N
(Source: © Stepan Bormotov/Shutterstock)
Figure 13
The resultant of these two forces is 0.92N 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 Oq?—:l

(Urte = Mass 04, @
i
04p~ozs ="
acceleration = l 3 L'- m/s?

.'\ o
ResultsPlus

Examiner Comments

This scored 2 marks. The mark scheme said allow for 2 marks an evaluation of 1.8(4) (use of
incorrect force).
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Examiner Tip

Calculation of the acceleration needed the inclusion of the resultant force on the ball. This
was already given. There was no need to make it more complicated.

(b) Figure 13 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 13
The resultant of these two forces is 0.92N downwards,
(i} The mass of the beach ball is 0;25 kg.
Calculate the acceleration of the beach ball as it falls.

Use the equation

F=mxa

3)
% 0.q2

0.28

acceleration = 2. G m/s?

a\ -
ResultsPlus

Examiner Comments

Full marks given. This candidate uses the resultant force (given) and mass. It's that
straightforward.
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Examiner Tip

Newton’'s second law F = m x a assumes you are using the resultant force. Look for that in
such questions.

(b) Figure 13 shows the two forces acting on a beach ball as it falls through the air.

air resistance

weight=25N
(Source: © Stepan Bormotov/Shutterstock)

Figure 13
The resultant of these two forces is 0.92N 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

%2 (3}
a7 €xXM

acceleration = @ 2—3 m/s?

AN
ResultsPlus

Examiner Comments

Wrong rearrangement of equation. No clarity communicated about where 0.23 came from. 0
marks awarded.
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(b) Figure 13 shows the two forces acting on a beach ball as it falls through the air.

air resistance

o T e e X X Y M 0 X P o,

weight=25N
(Source: © Stepan Bormotov/Shutterstock)

Figure 13
The resultant of these two forces is 0.92N downwards.
(i) The mass of the beach ball is 0.25 kg.
Calculate the acceleration of the beach ball as it falls.
Use the equation

F=mxa
(3)

AN
025 =f

900\2

R e e o T A P o 5 5 P 0 0, W 8 0 I

acceleration = O -1} m/s?

/ ResultsPlus

Examiner Comments

Concurs with mark point 1 additional guidance. 0.25 / 0.92 scores one mark.
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Question 8(b)ii

This question needed candidates to reckon upon a simple balance between weight - air
resistance, yielding the resultant force downwards.

- ———— I T

(i) Calculate the size of the air resistance force on the beach ball.
(1)

SR~

i 2.5 -0.az =1.538\ air resistance = A . D N

N

) { ResultsPlus
/---. Examiner Comments

A fully correct answer.
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Question 8(c)i

This item tested calculator skills, finding the mean of four numbers.

(c) Some students are investigating forces.

They use a newton meter to keep a trolley stationary on a sloping runway,
as shown in Figure 14,

newton meter

trolley runway

Figure 14

They measure the force needed to keep the trolley stationary on the
sloping runway.

(i) They do this at four different places on the runway.

When the height, h, of the runway is 0.60m, their four readings for force are

2.1N 27N 25N 22N

Calculate the mean value of these forces.
(1)

mean force = Q 9

MR W

R B R W M W SN R A W M SN AW MR W

24

P 7 8 7 2 7 R A @ 2 4 3 6
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Examiner Comments

Fully correct and rounded to 2 significant figures.
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(c) Some students are investigating forces. :

They use a newton meter to keep a trolley stationary on a sloping runway,
as shown in Figure 14.

newton meter

trolley
runway

Figure 14

They measure the force needed to keep the trolley stationary on the
sloping runway.

(i) They do this at four different places on the runway.
When the height, h, of the runway is 0.60 m, their four readings for force are

2aN 27N 25N 22N

Calculate the mean value of these forces.
(1)

mean force = 70?3?5 N
Zol *2-?1*2.542.1 -:’q‘.&b ’E‘

9.5-14 = 2575

B o TP e e A r ]

— 24
- T R
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Examiner Comments

Fully correct. 1 mark awarded.
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Question 8(c)ii

This question tested graphical skills, where extrapolating a line and reading off a value was

required.

r

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

Figure 15 is a graph of F against h,

35 N O A T =3 T RS R 4
20 L SyENE J o1 } : T 1 N g
LT Sad nas : o saan
25 f e e e e
forceF 20 1
inN WnE A i
ol iiiiiBi i
T it + | 3 -+
B I - - . :{I 5 .. : .E .: I. ‘. :.: i ."_ .»1:- ._‘-. _-._. “;-
0.0+ T '
0.00 0.10 0.2070.30 0.40 0.50 0.60 0.70 0.80 0.90
height hinm g
Figure 15

(i) Use the graph in Figure 15 to determine the value of F wheﬁ h=0.80m.

{2)

e 3\

% ResultsPlus

This was the expected answer, read from the graph. The working on the graph is clear.

Always show working in graphical work like this. There are intermediate marks at stake.

Examiner Comments

\5\3 ResultsPlus

Examiner Tip
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d ™\
The students then measure values of the force, Ffor sewral different values of h,
the height of the runway.
Figure 15 is a graph of F against h.
33 HiSHI
3.0 5 SNz duaxn
2.5
forceF 20 . (.Ml‘“")
inN AENA
"N .
T
[oape) 10
0.5
L
0.0 T
0.00 010 0.20 0.30 040 0.50 0.60 0.70 0.80 0.90
heighthinm
Figure 15
(ii) Use the graph in Figure 15 to determine the value of F when h = 0.80m.
(2)
F=. 325 N

ResultsPlus

Examiner Comments

The answer given is outside the accurate range expected. This got the intermediate mark for
'straight line extended to meet h = 0.80 m axis (1)".
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4 ™

The students then measure values of the force, F, for several different values of h,
the height of the runway.
Figure 15 is a graph of F against h.

35 i

10 inA :.

25

forceF 20 =as
inN 1.5 FEEEEH —‘ ] :

1.0

0.5 —H

0.0

0.00 0.10 0.20 0.30 0.40 050 0.60 0.70 0.80 0.90
height hinm
Figure 15
(ii) Use the graph in Figure 15 to determine the value of F when h = 0.80m. o
Az ©:D°
Fa. -0 N

ResultsPlus

Examiner Comments

This is outside the acceptable range: 'allow 3.05 to 3.20 inclusive'. No graph work made
evident to award any intermediate mark. 0 marks awarded.
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Question 8(c)iii
This required finding the gradient of the graph.

Here the intermediate mark was for selecting two points on the line / using a triangle.

The evaluation rewarded 3.90 + 0.10 (N/m).
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The students then measure values of the force, F, for several different values of h,
the height of the runway.

Figure 15 is a graph of F against h.
3.5

3.0 -

25

forceF 20 : oY VT
4+ —_—
inN 15 T -\

104

0.5 “ +
R
o.o n T 1]
0.00 0.10 0.20 030 040 0.50 0.60 0.70 0.80 0.90

height hinm

Figure 15

(i) Use the graph in Figure 15 to determine the value of F when h = 0.80m.
- (2)

F= 2{3 N

(2)

(iii) Determine the gradient of the graph in Figure 15.

gradient = N/m
(Total for Question 8 = 11 marks)

25 —
B T T T
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The answer is outside the expected range. The candidate has slipped up in dividing by 0.4,
when 0.3 was indicated. Nevertheless, they get the intermediate mark via their working
shown.
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~
The students then measure values of the force, F, for several different values of h,
the height of the runway.
Figure 15 is a graph of F against h.
3.5 L1y
b1
3.0 -
25
forceF 20
inN 15
1.0
0.5
0.0
0.00 0.10 0.20 0.30 040 0.50 0.60 0.70 0.80 0.90
heighthinm
Figure 15
(i) Use the graph in Figure 15 to determine the value of F when h = 0.80m.
(2)
F= 3. | N
(ili) Determine the gradient of the graph in Figure 15.
(2)
P ‘: 4 . 3
0%
gradient = 4.3 N/m
(Total for Question 8 = 11 marks)
\ J
25
_:J Turn over »
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Examiner Comments

Out of the required range. 1 mark for triangle work shown.
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The students then measure values of the force, F, for several different values of h,
the height of the runway.

Figure 15 is a graph of F against h.

35
3.0
25
forceF 20 :
"N s | F
1.0
0.5 e
0.0 ' ,
0.00 0.10 0.20 0.30 040 0.50 0.60 0.70 0.80 0.90
heighthinm
Figure 15
(i) Use the graph in Figure 15 to determine the value of f when IESUISUW»
(2)
F= ‘,\ A N
(i) Determine the gradient of the graph in Figure 15. _
(2)
27 -6 4= TS
G Ca e« &
SR ae T
padiet ~—— =5 ¢ =D EARZIBIIRDY
gradient = 0., FXTEHIZI33N/m
(Total for Question 8 = 11 marks)
N >

. 25 —
Clmmc] - b ! g Turn over b
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Examiner Comments

This is in the acceptable accurate range. Full marks awarded.
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~
@ dents then measure values of the force, F, for several different values of h,
, the béight of the runway.
Figure 15 is a graph of F against h.
3.5 TTT
o
3.0 mE
|
25 HH
forceF 20
inN 15
1.0
0.5
!
0.0 -
0.00 0.10 0.20 0.30 040 0.50 0.60 0.70 0.80 0.90
heighthinm
Figure 15
(i) Use the graph in Figure 15 to determine the value of F when h = 0.80m.
(2)
z.0
F= ’” N
(iii) Determine the gradient of the graph in Figure 15,
(2)
50 1 0.37¢
g.80
0.3
gradient = Y4 N/m o
(Total for Question 8 = 11 marks) -
)
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/'--.. Examiner Comments

Miscalculation - outside the accepted range. Still gets a mark for showing the triangle.

l/ \ ResultsPlus
\

| Examiner Tip

Small triangles invariably lead to inaccuracies in finding gradients. Choose a large triangle
with an easy horizontal interval (no 3's involved) if you want trouble-free gradient finding.
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Question 9(a)i

This question, finding the amplitude of a wave from reading off a graph, proved to be quite

difficult for a majority of candidates.

They are clearly not acquainted with finding such.

-
9 (a) Figure 16 is a diagram of part of a water wave.

direction of travel of the wave
—_—

/\ N\ N\

N T/ NN/
20cm NI/ N/}

/l/

/ AV A4

4

48cm

Figure 16

(i) Use data from Figure 16 to determine the amplitude of the wave.

v

(1

amplitude = , 0 cm
ResultsPlus
Examiner Comments
The correct answer.
— ~
9 (a) Figure 16 is a diagram of part of a water wave,
direction of travel of the wave
—
AT
20em \ T TN /NN
yA\VRAVA L
« 48cm '—‘i
Figure 16
(i) Use data from Figure 16 to determine the amplitude of the wave.
(1)
amplitude = % ) cm

P e o o e A BN S WA A S o N W AR SRV A TR A W
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Examiner Comments

This was wrong. The answer is half that, 10 cm.

-
e
&

- 4 ResultsPlus
\/

| Examiner Tip

To get the amplitude measure peak to peak and halve it.
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Question 9(a)ii

(i) Use data from Figure 16 to determine the wavelength of the wave.

vty A

wavelength =

&g

(1)

a\ -
ResultsPlus

Examiner Comments

48 cm is the total measurement across 4 complete waves.

i
///-' |

Q ResultsPlus

Examiner Tip

Therefore wavelength =48 /4 =12cm.

(i) Use data from Figure 16 to determine the wavelength of the wave.

[‘f‘(r\l

'-——!"’-_-,

e

VL

(1)

wavelength =

a\ -
ResultsPlus

Examiner Comments

The correct answer, with working shown.

am

cm

PSSP
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Question 9(a)iii

This is a 'describe how' question involving knowledge of practical ways of doing things.

(ili) The water wave shown in Figure 16 is generated in a large tank.
A student observes the wave.

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

Count e numbel of towes -
ot Wt the ead og +he WA
0 Seconds, then Mulhplu\ Yhat
bux the uwelec\o\\'k (12) ond Heen divide it 6\3 (o}

(2)

AN
ResultsPlus

Examiner Comments

Expertly handled by the candidate, with a full description and full marks following the mark
scheme’s 'Alternative Method'.

(ii) The water wave shown in Figure 16 is generated in a large tank.
A student observes the wave.

Describe how the student could determine the wave speed of the wave,
(2)

C@LNMLWM&WM% Qassa. (ol poiar
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Examiner Comments

Mark point 1 in the 'Alternative Method'.

(i) The water wave shown in Figure 16 is generated in a large tank.
A student observes the wave,

Describe how the student could determine the wave speed of the wave.
(2)

Bor | wrinuse . Coun M e n o<
CRWoNES {Irak oS NYNaK  feoiuk
C oleidle bsCa‘

ResultsPlus

Examiner Comments

Gets mark point 1 of the 'Alternative Method'. The divide by 10 is spurious.

(ii) The water wave shown in Figure 16 is generated in a large tank.
A student observes the wave.

Describe how the student could determine the wave speed of the wave.
(2)

St ol eioe.. Mo Sian o ot Np . T ity

tlae
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Examiner Comments

This scores 2 marks following the mark scheme's first method.
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Question 9(b)i

This question asks for another example of a transverse wave (other than an earthquake wave).

There are many to choose from, including all the electromagnetic waves.

e

(b) When an earthquake happens, waves are transmitted through the Earth,
Figure 17 is a diagram of a part of the Earth's crust.

Earth’s surface

Figure 17
An earthquake happens at point X, 20 km 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.

RGATO A ¢ S

(1)

ResultsPlus

Examiner Comments

Radio waves are equally acceptable.
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Quite a few candidates put this. It's not a transverse wave; it's longitudinal.

(b) When an earthquake happens, waves are transmitted through the Earth.
Figure 17 is a diagram of a part of the Earth's crust.

Earth’s surface

Figure 17
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,

SﬁM oS,

(1

ResultsPlus

Examiner Comments
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(b) When an earthquake happens, waves are transmitted through the Earth,
Figure 17 is a diagram of a part of the Earth's crust.

Earth's surface

Figure 17
An earthquake happens at point X, 20 km 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.

....................... uatex.  wuoasre

(1)

ResultsPlus

Examiner Comments

Water waves, ripples, even tsunamis were all accepted.
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Question 9(b)ii

This question aimed to test candidates' knowledge and understanding of the movement of
particles as a transverse wave passes through.

Many candidates did not get this intention though, talking from everyday knowledge about the
shattering consequences of earthquakes.

We needed:

1. a simple statement about vibrations / oscillations occurring.

2. that the direction of oscillations is perpendicular to the direction the wave is travelling in.
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(b) When an earthquake happens, waves are transmitted through the Earth.
Figure 17 is a diagram of a part of the Earth's crust.

Earth’s surface

Figure 17
An earthquake happens at point X, 20 km 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.
n

S -wawné)

(i) A pointin the crust is labelled R in Figure 17.
There is a rock at point R.

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 17 to help‘ your answer.
(2)

| Transen - T vbrekion op wets  oseillabe | pdpend cdor

to e doecton o ew?y_\ ceony be . MR

¥ wekn e ;ml.otft
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/--.. Examiner Comments

The expected response, essentially describing what a transverse wave is in terms of the
motion of particles.

o \-
- 1

A\ ResultsPhus
~2_)

| Examiner Tip

The aim is to test scientific knowledge, so think 'What scientific notions may explain the
behaviour described?"
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(b) When an earthquake happens, waves are transmitted through the Earth,
Figure 17 is a diagram of a part of the Earth’s crust.

Earth's surface

Figure 17

An earthquake happens am

An earthquake wave from X is detected at point L.

This GuETNEWIVSTOITTIEWINY

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

)

\ \5\(&
A polin the crust 1s labelled R In Figure 17.
w There is a GEKEHPGIAER.
passes

You may add to Figure 17 to help your answer.

Wou\d Vibray  and
oW e 4 e
RIEa% s e\nergg

(2)

| (]} i
O A Turn over »
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Examiner Comments

This gets the mark for 'vibrate', without going further.
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Question 9(c)

Q09(c) asked for analysis of GM tube data, with a particular source and absorbers - especially 4
sheets of paper and 3 cm of lead.

With the level-based mark scheme yielding:

+ Level 1 - simple descriptions eg what paper does to alpha particles.

* Level 2 - observations from the provided table were used, linking such to the properties of
alpha and / or gamma.

+ Level 3 - answers used data from the table linked with scientific insights about the nature of
alpha and gamma radiations, often coming to a supported conclusion that both alpha and
gamma were present from the source.
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*(c) A scientist investigates a sample of an unknown radioactive material.
The scientist finds that the sample does not emit beta radiation.

The scientist sets up the experiment shown in Figure 18 and uses different
absorbers to investigate alpha and gamma radiation.

€«—4cm—>

25000

sample sheets of paper GM tube counter

Figure 18
The results are shown in Figure 19.
The count rates are rounded to two significant figures,

The background radiation was 18 counts per minute (cpm).

none - 33000

4 sheets of paper - 25000

3cm of lead 4000
Figure 19

Discuss whether the sample emits alpha or gamma radiation or both.
Your answer should refer to

+ the data shown in Figure 19

+ how the data gives evidence for particular radiations.

[oen e  Cglpbe  erits

(6)
Qpur.

/48

o jﬂ R L2 Jnc?-l-t%-—

60(4//11[ RO Ctnl i f‘e—f \-G?/‘*'f)('p

hes 9 nQdiation U

Qb!.c'{

SR 1T
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(Total for Question 9 = 13 marks)

J

0
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Turn over »
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Examiner Comments

This represents a Level 1 answer, eg simply stating the count rate amounts upon the
insertion of paper and then lead.

' . ResultsPlus
\

Examiner Tip

This question is testing application of knowledge. To gain access to Level 2 marks the
candidate would have to invoke more in the way of the scientific knowledge, linking
absorptions with alpha and gamma radiation.

146 GCSE Physics 1PHO 1F



*(c) A scientist investigates a sample of an unknown radioactive material.

The scientist finds that the sample does not emit beta radiation.

The scientist sets up the experiment shown in Figure 18 and uses different :
absorbers to investigate alpha and gamma radiation.
«—4cm—>
25000
sample sheets of paper GM tube counter |

Figure 18
The results are shown in Figure 19.
The count rates are rounded to two significant figures.

The background radiation was 18 counts per minute (cpm).

none 33000
4 sheets of paper 25000
3cm of lead 4000
1
Figure 19

Discuss whether the sample emits alpha or gamma radiation or both.
Your answer should refer to
+ the data shown in Figure 19

+ how the data gives evidence for particular radiations.
(6)

The  Sote omits ‘boud oo ad a\dre radiakin
Alho. tadiohidh iould be Sveppd o W Sheevs o
.. fxper edPeeh. Q:emﬁemcm\&g,admmw
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(Total for Question 9 = 13 marks)
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L Examiner Comments

This candidate actively links observational evidence with scientific knowledge about alpha
and gamma radiation. They note, for instance, that the drop in count rate when you insert 4
sheets of paper, may be associated with alpha particle absorption. It is a Level 2 response. 4
marks are due.

“\ ResultsPlus
\ Examiner Tip
Study the table. To take the mark to the next level more specific scientific arguments are
needed. eg: there is a considerable reduction of the count rate when 4 sheets of paper,
which corresponds with alpha being absorbed. There is a really big reduction in count rate

when the lead is put in the way, which indicates gamma radiation presence. Some gets
through the lead even.
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*(c) A scientist investigates a sample of an al.
The scientist finds that the sample
The scientist sets up the experiment shown in Figure 18 and uses different
s RGBS Sipha 3 gamevs rdiation.

&«—4cm—>

)@

25000

sample sheets of paper GM tube counter

Figure 18

The results are shown in Figure 19.

The count rates are rounded to_
The background radiation was —

none 33000

4 sheets of paper 25000

3cm of lead 4000

Figure 19

Diseugs s the sinple el alpha or gamrma radiation or both.

Your answer should refer to

. -shown in Figure 19
- how the SR fsgippa S sbaions. - -

O
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(Total for Question 9 = 13 marks)
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" / ResultsPlus
/'--.'. Examiner Comments

This candidate talks about the effects of paper, linking to the alpha radiation, not with
accuracy though - at one stage suggesting alpha can get through paper (one sheet). The
effects of putting lead in the way are more successfully linked to gamma radiation’s
properties. Holistic judgement puts this as a solid Level 2, with 4 marks.
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sample

. Shopped
by loadl
hiphn Slopped. by

paper

sheets of paper

&—4cm—>

Figure 18

The results are shown in Figure 19.

none

*(c) A scientist investigates a sample of an unknown radioactive material.
The scientist finds that the sample does not emit beta radiation.

The scientist sets up the experiment shown in Figure 18 and uses different
absorbers to investigate alpha and gamma radiation.

GM tube

The count rates are rounded to two significant figures.

The background radiation was 18 counts per minute (cpm).

33000

25000

4 sheets of paper

25000

3¢cm of lead

4000

Figure 19

Your answer should refer to

« the data shown in Figure 19

Discuss whether the sample emits alpha or gamma radiation or both.

+ how the data gives evidence for particular radiations.

(6)
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Examiner Comments

This is not a perfect answer - it doesn't have to be* to achieve Level 3 status. There are
some very good logical links discussed when talking about paper as an absorber of alpha
radiation, and gamma being indicated when talking about 'the significant decrease in counts
via geiger' (with lead). 6 marks awarded.

(*talking about 'stopping alpha being emitted' is not true but, that may be an English
language expression issue, and not necessarily indicative of a lack of understanding, given
the wealth of scientific literacy shown in the rest of the argument).

P ..._ P Y T ‘-Hus
\ Examiner Tip

Interrogate the data. What is it telling you? This candidate grapples with data, with critical
thinking evident. Try and do likewise when you are presented with data. Inspect the data
and question, 'Why is it showing that change? How big a change is there, and what does that
tell me?'.
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*(c) A scientist investigates a sample of an unknown radioactive material.
The scientist finds that the sample does not emit beta radiation,
The scientist sets up the experiment shown in Figure 18 and uses different
absorbers to investigate alpha and gamma radiation.
«—4cm—>
25000
sample sheets of paper GM tube counter
Figure 18
The results are shown in Figure 19.
The count rates are rounded to two significant figures.
The background radiation was 18 counts per minute (cpm).
none 33000
4 sheets of paper 25000
3cm of lead 4000 :
¢
Figure 19 g
Discuss whether the sample emits alpha or gamma radiation or both. é
Your answer should refer to
+ the data shown in Figure 19
&
+ how the data gives evidence for particular radiations. E
(6) §
e Setople Ceenlch e.m/ S AlPha E
. ]
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" / ResultsPlus
/'--.'. Examiner Comments

This is a clear Level 3 answer, showing great skill in analysing the data eg in the use of
calculated differences. The science content is excellent, even more secure than the previous
example. The answer also exhibits exemplary cautiousness in their conclusion as they talk
about ‘could emit(s) alpha... could contain gamma, as it wasn't fully blocked...!, 6 marks due.

T\ ResultsPlus
\ Examiner Tip

Admission of uncertainty in conclusions shows high level scientific thinking. That's the way
scientific researchers often express their ideas. Being cautious in your conclusions shows a
mature scientific approach.
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Question 10(b)i
This question involved reading off a graph to calculate a percentage remaining.

The calculation should be:

* reading at 150 minutes x 100

« original reading (50)

Values between 38% and 40% were allowed in the final answer.

(b) The isotope fluorine-18 is used in PET scans, which help to detect cancers.

Figure 20 shows a radioactive decay curve for a sample of fluorine-18.

60.0

i | T T T T i

= I | : i ! T [

50,0 - : IS NS NN AN SR i

N ] N W S * ! 11T

NER. NEEES SNSEN NN RAANE RSN A . L i,

400 T B CRERSNEAE ARUSN NSNS ARRNY SRS ] H r

mass in milligrams 30.0 ] \'L\' 2 i I |

d pll $ESEESEENE SRENCANA 20T ASastasast
i NN b =N S E SN S . A L

20.0 IL MR AR I . I

- 1 Ii 1| ! - - ¥ +

ERIREES §S88 SASREISEH: Shdnccs; SitdRenink H

1004 . ST et
e e T T

0.0 NEEEEEEEEaEEmEREE SE1 SuEENRENEN AERDNASNED o '
0 50 100 150 200 250 300

time in minutes
Figure 20
(i) Use the graph to calculate the percentage of fluorine-18 remaining after
150 minutes. 2
20mMm 2)
2 20 oo
D0
= KO
percentage of fluorine-18 remaining after 150 minutes = Uo

_ ResultsPlus

Examiner Comments

This is set out in an excellent manner, achieving full marks. How they got the value (of 20)

from the graph and the calculation, are both clearly shown.

GCSE Physics 1PHO 1F
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ResultsPlus

Examiner Tip

Look to communicate what you are doing, in your answers, like this.

(b) The isotope fluorine-18 is used in PET scans, which help to detect cancers.
Figure 20 shows a radioactive decay curve for a sample of fluorine-18.

60‘0 .,..g.,h n! f RERE NN
50.0 KT H+
40.0 ERSS3EEEaRd &
| . R i { v L
mass in milligrams 30.0 4 - o 4
| H
20.0 g B RE gy E- :
'«R-E - HHH H 5
10.0 _‘
0.0 ; - t :
0 50 100 150 200 250 300
time in minutes
Figure 20
(i) Use the graph to calculate the percentage of fluorine-18 remaining after
150mln:;e?s.> _ 2% .6elo oo - 'g‘-’l.Qg .
. 0 .
V2 ete = 6ok

=2

percentage of fluorine-18 remaining after 150 minutes = (9 0. % %

ResultsPlus

Examiner Comments

This gets the first marking point only, for reading off the graph. Their final answer,
mistakenly, has involved a subtraction from 100%, which would be the % that has decayed,
which was not asked for.
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Question 10(b)ii
This question asked what happens when positrons meet electrons.

It was found to be quite demanding.

A significant number of candidates scored one mark, often for mentioning that they would

collide.

(i) Fluorine-18 releases positrons.

Describe what happens when positrons meet electrons,
(2)

Tl’l % Collid o w M €a_cl.olr Ny (e heckly
Ko m3eds. ... cans a2 Caas s 0o e
e Qboohauzek {‘—rq;oa‘ﬂs WA 2K g /¢ ooy

A

) { ResultsPlus
/---. Examiner Comments

This is a rarely found answer worth 2 marks, gaining those marks for (they) 'collide' and
‘annihilating'.
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(i) Fluorine-18 releases positrons.

Describe what happens when positrons meet electrons.
(2)

lhe, 2 nucte Fruse. ad  camce( (%o
Clev9es .

ResultsPlus

Examiner Comments
This achieved a mark for talking of 'cancel the charges' - see additional guidance in the mark

scheme.

(i) Fluorine-18 releases positrons.

Describe what happens when positrons meet electrons.

ResultsPlus

Examiner Comments
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One mark for 'annihilate'.

(i) Fluorine-18 releases positrons.

Describe what happens when positrons meet electrons.
(2)

\he colide 1o i @ Nedegt ckai‘){.
Q&7icon = X\ Chocae elechun = —| drocat,

“AXV =0 2 teusa)
<

: ResultsPlus

Examiner Comments

Two marks for 'collide' and 'form a neutral charge' (see additional guidance in the mark
scheme).
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Question 10(c)

This question asked for an explanation of what happened in the original interaction of one
neutron with one uranium nucleus (the beginning of a chain reaction).

It's always important to read the question carefully, not going further that that original
interaction.

Three marks were available from a list of 5 possible:

1. neutron absorbed (into uranium) (1).

2. (causing) nucleus becomes unstable (1).

3. (so nucleus) breaks up / splits (into two nuclei) (1).
4. (then) releasing (more) neutron(s) (1).

5. releases gamma rays / energy (1).
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(c) Figure 21 shows what happens during a fission chain reaction.

uranium nucleus \..‘

{Source: © Designua/Shutterstock)

Figure 21

Explain what happens when one neutron interacts with one uranium nucleus.
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N { ResultsPlus
/'--.. Examiner Comments

Mark points 3 and 4 observed. 2 marks awarded.

l/ \ ResultsPlus
\

| Examiner Tip

This candidate has then gone beyond explaining the first interaction. Since beyond this was
not asked for the last two lines were a waste of the candidate’s time. The 'collide' there was
in the wrong context.
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(c) Figure 21 shows what happens during a fission chain reaction.
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(Source: © Designua/Shutterstock)

Figure 21

Explain what happens when one neutron interacts with one uranium nucleus.
(3)
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.a'lll\ —
yfﬁ ResultsPlus
Examiner Comments

'Collide’ gets the first mark point (additional guidance) and then mark point 3 as well.
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() Figure 21 shows what happens during a fission chain reaction.

uranium nucleus ®
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(Source: © Designua/Shutterstock)

Figure 21

Explain what happens when one neutron interacts with one uranium nucleus.
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.-""F--J

N { ResultsPlus
/--.. Examiner Comments

Mark points 3, 4 and 5 seen.

-

- V ResultsPlus
\

| Examiner Tip

The candidate's answer is brief and to the point - very succinct - getting all three marks.
Being able to fill in all the lines of the answer space is not necessarily a good thing.
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(c) Figure 21 shows what happens during a fission chain reaction.

uranium nucleus \.‘
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Figure 21

Explain what happens when one neutron interacts with one uranium nucleus,
(3)
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N
ResultsPlus

Examiner Comments

Mark points 2, 3 and 5 seen.
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(c) Figure 21 shows what happens during a ﬂssion chain reaction.
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Figure 21

Explain what happens when one neutron interacts with one uranium nucleus.
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N
ResultsPlus

Examiner Comments

e

Mark points 3, 4 and 5 are seen. These are also echoed in the candidate’s annotated
diagram.

/"’. \'
Py |
/z { I,

/

e ResultsPlus
\U

| Examiner Tip

It often helps to work things out in a given diagram.
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Question 10(d)

This question asked for the calculation of a ratio to 2 significant figures.

To get the second mark required the evaluation and the 2 s.f.
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(d) In 2023, Finland produced 4.4 GW of power from nuclear power plants.
The UK produced 8.9GW 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 sf.).
b APPYRY YA
049

(2)

ratio =0+ &9
(Total for Question 10 = 11 marks)

TOTAL FOR PAPER = 100 MARKS

ey OO0 O A0 -
P 8 7 2 7T R A @ 3 3 3 6
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N
ResultsPlus

Examiner Comments

Both marks clearly satisfied.
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(d) In 2023, Finland produced 4.4 GW of power from nuclear power plants.
The UK produced 8.9GW 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 sf.).

W \O® (2)
e ol gt

Lt
5.9 &9

ratio = “'q': BQ
(Total for Question 10 = 11 marks)

TOTAL FOR PAPER = 100 MARKS

- =
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ResultsPlus

Examiner Comments

One mark for the ratio in fractional form. This is the first mark point.
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(d) In 2023, Finland produced 4.4 GW of power from nuclear power plants.
The UK produced 8.9GW 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)
g Q
| P04
ratio = e_L.-q

(Total for Question 10 = 11 marks)

TOTAL FOR PAPER = 100 MARKS

00 0O B
—— P 7 B 7T 2 7T R A @ 3 3 3 6
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ResultsPlus

Examiner Comments

The additional guidance says 'accept 1(.0): 0.49' for the evaluation.
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(d) In 2023, Finland produced 4.4 GW of power from nuclear power plants,

The UK produced 8.9GW 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).

SRS
R A

(2)

ratio = (o) -6
(Total for Question 10 = 11 marks)

TOTAL FOR PAPER = 100 MARKS

- IR " —
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N { ResultsPlus
/'--.. Examiner Comments

1 mark for the fraction. The candidate then gives the answer to one significant figure, so
can't be credited with the second mark point.
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Paper Summary

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

Candidates did well on questions which provided equations for them, involving
straightforward substitutions. They did less well on handling powers of ten and the units
involved. These involved converting centimetres to metres in Q01(b) and converting kJ (kilo
joules) into joules in QO5(c)(ii).

Candidates mostly did well when it came to graphical interpretations including the results of a
refraction experiment, velocity-time graphs, a graph of wind power generation from 1995 to
2025, and a force-height graph.

A lack of comprehension concerning command words is still seen, especially with 'Describe
how' questions, which require experimental descriptions. For instance, Q02(b) required
describing the steps needed to find the density of a metal key and Q04(b)(i) was asking
candidates to propose the steps in an investigation of carried weight and deflection for a
cantilever system. As ever the question had a novel, but simplified scenario, with a clear
diagram. Candidates often delved into conjecture about 'what would happen', as opposed to
communicating practical steps. There is a clear need for candidates to imagine their
instructions being read by someone else, who was then able to follow the instructions given.

Successful candidates were:

Well-acquainted with the content of the specification.

Skilled as a result of having been engaged with practical work during their course.
Competent in quantitative work, especially in using equations.

Well-focused in their comprehension of the question-at-hand.

Willing to apply physics principles to the novel situations presented to them.

Less successful candidates:

Had gaps in their conceptual knowledge of the topics of this paper.

Had gaps in their procedural knowledge, relating to their practical work.
Misread and / or misunderstood the symbols used in equations.

Did not focus sufficiently on what the question was asking.

Found difficulty in applying their knowledge to new situations.
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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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