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Introduction

This was the first examination of paper 1, at Foundation Level, for the new specification. Questions
were set to test students’ 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. There was a new emphasis, too, in the inclusion
of questions designed at targeting students’ knowledge and understanding of practical work. This
included assessing their fundamental knowledge of practicals specified in the specification,
together with further application, especially where they were asked to propose improvements to a
procedure. One assessment of this skill featured in the six-mark question 9c. The two six-mark
questions were used additionally to test students’ quality of using evidence within their written

communication.

Students coped well with most questions and did particularly well in the questions asking for
calculations using equations. Students’ knowledge of practical work, in contrast, was not so secure.

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
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¢ did not focus sufficiently on what the question was asking

» found difficulty in applying their knowledge to new situations

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.

4 GCSE Physics 1TPHO 1F



Question 1 (b)

Most students realised that the spring balance, measuring in newtons, was measuring weight.
Some gave 'mass' as their answer however.

Question 1 (c)

A large majority of students multiplied mass and acceleration to yield the correct numerical answer.
Approximately one half of the students succeeded with the unit mark.

A small number squared the acceleration and some converted kilograms to grams.

(c) Atoy car has a mass of 0.10kg.
The toy car accelerates at 2.0 m/s’.

Calculate the force producing this acceleration.
State the unit.

Use the equation

F=mxa

O\Q\Allolopl— {3}
MNOSS = 0-&0\,\5

Acce\soNen - 1.0 ™My

force= ... O S unit=_...0.....

ResultsPlus

Examiner Comments

Reasonably well set out by the student to
communicate what is being calculated; this is
important in case of slip-ups, so that intermediate
marks might then be accessed.

GCSE Physics TPHO 1F 5



Work in Sl units on most occasions - kilograms,
metres and seconds.

Show your working, like this student did, to enable
intermediate marks to be given in case you make a
calculator error.

Question 1 (d)

A large majority of students knew of the key difference between scalars and vectors, and so chose
appropriately in this completion exercise, obtaining full marks.
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Question 2 (a) (i)
Most answers quoted an equation correctly although a few gave the triangle for speed, distance

and time. Since an equation was asked for, a triangular representation did not suffice here.

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

GEr State the equation linking speed, distance and time. s\ X
(1)

Speeci= disrance T fumnme

ResultsPlus

Examiner Comments

The statement of the equation got the mark.

(Equation aids - triangles - are ignored)

ResultsPlus
Examiner Tip

Triangles may be used as aids, but if the equation
is asked for that must be provided to get the mark.

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

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

. (1)
Distance. = Speedh x 1M

ResultsPlus

Examiner Comments

This is also a correct equation, linking the
variables.
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Question 2 (a) (ii)
Most students succeeded in substituting into a correct equation from (i), gaining full marks. One
mark was allowed for an error carried forward, for substitution into the previous (incorrect)

equation.

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

(i) State the equation linking speed, distance and time.
Opecd = Viswnce
——I'—'/'.f-
K A

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

220 a\Lk
5"

(1)

2887 @

W

wavespeed= .. ... . . Tttt . M/S

ResultsPlus

< Examiner Comments

This answer shows a correct substitution and
evaluation, commendably showing the working in
a clear manner.

ResultsP!
Examiner Tip

In this question you didn't have to round off to be
awarded the mark, but it is good practice and good
training for where rounding off / significant figures
is needed.
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2 (a) A sound wave in air travels a distance of 220m in a time of 0.70s.

(i) State the equation linking speed, distance and time.
(1)

1O X O .:g.@i‘ﬁmwc{ o i WARL

(ii) Calculate the speed of the sound wave in air. - aPeack
(2)
2200 7O = 194
wave speed = ... 1 E)Cl- ................... m/s

ResultsPlus

Examiner Comments

For this part of the question a compensatory error-
carried-forward mark is given for a correct
substitution into a previously seen incorrect
equation -- from part (i).
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Question 2 (b)

This question was generally not well answered. The idea of obtaining greater accuracy through
measuring across a number of wavelengths/intervals and then dividing by the number of those
intervals was only proposed by a very small minority of students. The most frequently seen correct
answer was to take a photograph and measure on the image. Alternatively one mark could be
obtained by clearly explaining the use of a more accurate device, for example stating, as one
student did 'use a ruler that would give a more precise measurement, like a ruler in mm.'

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

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

crests
0
/ ruler
© !TTTIIIIIIIl]ﬂ[]
r] s lJ. I i I ' I L I i
Figure 2

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

bhat. MCA&L).Q& ..................

Qt)u\blbk‘i .............................................................................................................

(2)
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N

N,
<N / ResultsPlus
?/\ Examiner Comments

The question seeks for improvements to the
method of measurement. In the mark scheme
second column (additional guidance) mark point 1
may be satisfied by 'use a more accurate device
(finer divisions)'. This answer is clearly equivalent
to that. Examiners use their professional
judgement to decide upon equivalence.
Equivalences are not always as clear cut as this
one.

 ResultsPlus
\ Examiner Tip

When you see the words 'Explain how to..." it is
vital you engage with practical ideas. Imagine
yourself in a laboratory - what would you do? Think
and write about experimental ideas and do not
neglect to talk about what you would measure, and
with what.

GCSE Physics 1PHO 1F
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(b) Figure 2 shows water waves spreading out from a source.
A student measures the wavelength of the waves.

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

ruler

Figure 2

Explain how to improve the student’s method for measuring the wavelength.
(2)

- TOKS....OLPICEUTE .. uSING.Q...COMRDL. WITN. Q.. flosn. (U He. ...
Ouel.. 00, 0Q0MsE.. 10 LAV Eefert nafd ). By, coirg, £0iS.HE ...
WS eOk. b 000uing ., m0OKNng. Lk SOSIES. KO, TOROSUE.........

%Z ResultsPlus
Examiner Comments

Another common approach involved an
appropriate use of a camera, also covered in the
additional marking guidance. This also earned one
mark. Notice the clarity with which this student has
spelt out what they would do.
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Question 2 (c)

This question showed a lack of fundamental knowledge among candidates of longitudinal and
transverse waves. A majority of students were unable to score any marks on this item. There was
hardly any reference to particles moving on the waves, but some students were awarded marks
through the mark scheme allowing explanations in terms of 'back and forth' or 'up and down’,
providing those statements were in the right context. Very few candidates linked the movement of
the particles to the direction of the wave.

Section 4 of the specification (4.5) requires that students know about 'the difference between
longitudinal and transverse waves'. It should come as no surprise that this is asked about in
examinations, even in terms of a definition. That definition applies equally well to sound,
electromagnetic, seismic and water waves.

(c) Sound waves are longitudinal waves.
Water waves are transverse waves.

Describe the difference between longitudinal waves and transverse waves.
(3)

o dcansverse waves have.  vibcations that mave.

P nd_down. . the ener Y IS tronsferrcd. accoﬁ..

ves. L.ongi oves 0CraIthe
ahh%sml“wr}%mmm ....... %H} 4. Moves ocrassthe

'r‘msvmtl ............................................... S - RO — Uovcs ....................................................................

i M
100GIEUAION® o 3’*\2%13‘3’%6%nd=03g5“£a)

es o viliatins

—_—

J_\_ \{ 1] h OMPY €3S 10N(Total for Question 2 = 8 marks)
lenargy

ResultsPlus

Examiner Comments

This student clearly knows what the differences
between longitudinal and transverse waves are.
The final mark point is for establishing the
connection between direction of travel with
direction of vibrations. This student has not
established that very clearly in their writing but
their diagram, which is taken into account, clearly
conveys that understanding. 3 marks given.

GCSE Physics 1PHO 1F
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N\

4

<A\ ResultsPlus
\ Examiner Tip

One picture is worth a thousand words.

Don't let the lines drawn under an answer put you
off drawing helpful diagrams when they clarify
things. The examiner will also know then you are
on the right wavelength.
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Question 3 (a) (i)

Most students scored the full 2 marks, being able to plot accurately (to within one square's
tolerance).

(The point 20,37 was often plotted too low though usually within the + 1 small square.)

3 (a) A copper can, painted black, contains boiling water at 100 °C.
The can is left to cool and a measurement of the water temperature is taken every 5 minute:
Figure 3 shows the measurements.

0 100

5 74

25 30

30 25
Figure 3

(i) Two points, shaded in the table, have not been plotted.

Plot these two points on the graph, in Figure 4. @)

120

100

80

temperature °C 60 .

0 5 10 15 20 25 30 35
time in minutes

Figure 4

(i) One of the points on the graph in Figure 4 is anomalous.

Circle the anomalous point. 1)

(iii) Draw the best fit curve on the graph in Figure 4.
(1)

GCSE Physics 1PHO 1F
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ResultsPlus

Examiner Comments

This scored one mark, as the student had omitted
to plot a point at 10, 60.
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3 (a) A copper can, painted black, contains boiling water at 100 °C.
The can is left to cool and a measurement of the water temperature is taken every 5 minutes.

Figure 3 shows the measurements.
0 100
5 74
15 56
25 30
30 25

Figure 3
(i) Two points, shaded in the table, have not been plotted.

Plot these two points on the graph, in Figure 4. @)

120
100

80 -

X \‘“m
temperature °C 60 * ‘*rj\

* ;SaSs=assn:

20 i * J

0 —

0 5 10 15 20 25 30 35
time in minutes
Figure 4

(ii) One of the points on the graph in Figure 4 is anomalous.

Circle the anomalous point. a

(iii) Draw the best fit curve on the graph in Figure 4.
(1)

GCSE Physics 1PHO 1F
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N\

y
_—

< / ResultsPlus

| /< Examiner Comments

3ai awards marks just for plotting in this part of
the question. This student has plotted both the
required plots accurately.

<A\ ResultsPlus
\ Examiner Tip

It is important to inspect the graph scale carefully
to avoid misplotting. In this case one square on the
y-axis represented 4°C. Many students
misinterpreted that, but were within one square of
the correct point, so were allowed the mark. You
might not always be so lucky so please work out in
your mind what one small square represents,
before plotting, to avoid mistakes.




Question 3 (a) (ii)

Approximately two thirds of students succeeded in identifying the middle point as being the

anomalous one, lying above the imagined best fit curve.

Question 3 (a) (iii)

A half of all students drew an apt best fit curve. Somestudents drew a straight line while others
included the anomalous point or joined dot to dot. Tramlining, lines crossed out or rubbed out very

poorly were also seen.

Plot these two points on the graph, in Figure 4.

(2)
120
100
: -
80
temperature °C 60 - S
40
20 T T ]
0
0 5 10 15 20 25 30
time in minutes
Figure 4
(i) One of the points on the graph in Figure 4 is anomalous.
Circle the anomalous point. .
(iii) Draw the best fit curve on the graph in Figure 4.
(1)

ResultsPlus

Examiner Comments

This student scored 0 marks for curve drawing.
They have not taken into account the anomaly by
ignoring it in their curve drawing, and they have
produced multiple lines - tramlining, which should
be avoided.

35
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ResultsPlus
Examiner Tip

When you are asked to draw best fit lines and
curves ignore any anomalous points; they may be
circled to show your recognition of that. Aim to
draw one continuous line/curve, with points either
on, close to or balanced about that line.

Plot these two points on the graph, in Figure 4.

(2)
120
100
80
temperature °C 60 {
40
S
=1
20
0
0 5 10 15 20 25 30 35
time in minutes
Figure 4
(i) One of the points on the graph in Figure 4 is anomalous.
Circle the anomalous point. )
(iii) Draw the best fit curve on the graph in Figure 4.
(1)

ResultsPlus

Examiner Comments

This student has done a very decent job in drawing
a best fit curve.
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ResultsPlus

Examiner Tip

Drawing best fit curves takes practice. With
growing confidence you should be able to draw a
smooth curve in one sweep of your hand, not
necessarily going through every single plotted
point exactly. Avoid tramlining, avoid joining point
to point and avoid drawing straight lines where
curvature is evident.

Question 3 (a) (iv)
Most students gave the opposite answer to the correct one, saying erroneously that the silver can
would cool at a faster rate. Very few students seemed to understand that a silver surface is a

poorer radiator of heat. Some suggested that the black can would be warmer as it absorbed heat,
whilst others thought the question was about conduction.

Question 3 (b) (i)
A good majority estimated the peak wavelengths well, scoring two marks.

When the answers went awry it was mostly as a result of over-complicating the matter via mistaken
calculations, as in the example below.

(b) Figure 5 is a graph showing the iﬁtensity—wavelength curves for two hot objects, L and M.
L /’\ M

AN
J

/ / \\

75 80 85 90 95 100 105
wavelength in pum

(i) Estimate the wavelength where the intensity is at a maximum for each of the objects.
(2)

as~ 78
wavelength at maximum intensity for object L = ............. L8 pm
105 -B%
wavelength at maximum intensity for objectM= ... 40. . ... ;pm

GCSE Physics 1PHO 1F
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A

< / ResultsPlus
ﬁ/\e Examiner Comments

This is an example of where a student
misinterprets the question and makes it overly
complicated. 0 marks given.

Question 3 (b) (ii)

The vast majority of students got this the wrong way round, believing the answer to be 'M' because
it had the longer wavelength.

22  GCSE Physics 1PHO 1F



Question 4 (a) (i)

This question was not answered well.Incorrect answers included 'chemically’, 'in the centre of the
wheel', and 'in a battery'.

With the rejection of energy language featuring 'types' and 'forms' in the new GCSE specifications

this question is not so easy to pose. It was hoped that the requirement to state would lead
students to name the energy store. This did not turn out to be the case.

Question 4 (a) (ii)

A majority of students stated correctly that making the flywheel spin faster would increase the
amount of energy stored.

Question 4 (b) (i)

The vast majority of students scored 2 out of 2 on this, multiplying the 3 figures together correctly.

Question 4 (b) (ii)

Two thirds of students made the correct calculation here too, including squaring the speed. Where
they went awry it was invariably because they didn't square the speed. Nevertheless, in this
Foundation paper, they were still able to be credited up to 2 marks out of the 3 even if they didn't
square the speed.

Question 4 (c)

This question discriminated quite well for the higher mark boundaries on this paper. The ability to
describe practical set ups will undoubtedly develop. Some spoke of measuring a distance (not over
the whole slope though, note). Many did identify the use of a stop-watch or a light gate for timing
how long it took, going on to say how the result would be calculated.

GCSE Physics 1PHO 1F
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(c) Describe how her speed at the bottom of the slope could be determined.

(3)

éfﬂ//fﬂﬂ/;‘/aﬁjﬁf'&ﬁ(w/zﬁfﬁf,ﬁa_

UL eddo... £ LCUT AL Ao JALE...... T R /m« ................ Errke.....
Al ... AL T L. fdfé«d&i/ﬁﬂffd’ﬁ%‘&@ﬁ?
.. R . Aot B GAL o SRR YO R~ S

Lawza....cL.. Cadelot... Lo (7 ;:./géfﬁ,é«gwd:/wmmf

(Total for Question 4 = 10 marks)

/Z O e Al LS > P

UL Ales

a/ ffr.’ft Cettderd L4 s (v b/ﬂ/
fﬂ{/\ﬁj

e:zm et Jpeed « DI fade

f

b ted

ResultsPlus

Examiner Comments

This is a comprehensive to-the-point answer, well
deserving of the three marks.

ResultsPlus
Examiner Tip

Spell it out like this student - What do | measure?
With what? What do | then have to do to get the
result? Think 'Could someone else follow my
method and then be able to do it to get a precise
result?'
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(c) Describe how her speed at the bottom of the slope could be determined.
(3)

‘fawcouxdmwaspeec{mm»&z

ResultsPlus

Examiner Comments

This is credited with one mark on the mark
scheme.

ResultsPlus
Examiner Tip

It's worth paying regard to the number of marks
available. It is likely that one basic statement about
an experimental procedure will earn one mark.
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Question 5 (a)

A pleasing majority got this correct. When two particles were named, usually protons and electrons,
the mark was negated; ambiguously stated answers are not credited.

Question 5 (b) (i)
Only about a third of students scored marks on this one. Answers describing fusion as 'fusing'
particles together were not credited since they were then only restating the question stem; more

explanation was required, as in the example below.

(b) (i) Describe the difference between a fusion reaction and a fission reaction.
(2)

............ fusion_i§ y0e. BInug of dwo parkdes and .
Alln G e Spdting. ok spem - Susion. \oondlS.......
00 00U K00etner Qnd  ATLON. destraul .0 bondl.
AN OO, .

ResultsPlus

Examiner Comments

This is a very clear coherent answer. Try to aim for
such clarity yourself.

Question 5 (c) (i)

The vast majority were able to substitute into the simple ratio asked for and to calculate a correct
answer.

Question 5 (c) (ii)

This question discriminated well. A half of all students were able to get one mark with a fifth making
two good points and getting two marks. Few if any referred to the figures given in the previous
guestion. 'More energy produced' was seen occasionally and credited. Many students seemed to
think that fusion was a faster reaction.
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(ii) State two advantages of using a fusion reactor rather than burning oil in a
power station.

(2)

ResultsPlus

Examiner Comments

These relatively basic statements score on mark
points 2 and 1 respectively.

(i) State two advantages of using a fusion reactor rather than burning oil in a
power station.

ResultsPlus

Examiner Comments

The 'more energy' statement gets the mark. The
unjustified comment about time taken is ignored.

Question 5 (c) (iii)

Most students did poorly on this question. A few were able to correctly answer that achieving a
high temperature would be a difficulty to overcome, but very few managed to make a reference to

the high pressure involved.
A few common incorrect answers were:

¢ references to the radioactive waste and radioactive emissions from a fusion reactor

GCSE Physics 1PHO 1F
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* references to needing ‘a lot of space’ to build a reactor ‘big enough’ for fusion to happen

* references to the expense related to setting up a fusion reactor - how expensive research is, how
expensive the materials are, how expensive fusion reactors would be to maintain.

* reference to dangers e.g. explosions

(iii) State two of the difficulties that need to be overcome to produce a fusion reactor.
(2)

1 Ef(’/ w5 Mﬂf‘/’
____,mur S H« f,;m L%{y XY
2 Brbam  hok  comd foo¢

ResultsPlus

Examiner Comments

A well-focused clearly expressed response worthy
of 2 marks.

ResultsPlus
Examiner Tip

This student doesn't just minimally say 'high
pressure ... high temperature'. If you have
knowledge like this and can explain it concisely it
helps a lot in making the marks secure. It is part of
your communicating to the examiner that you do
understand some particular idea.

(iii) State two of the difficulties that need to be overcome to produce a fusion reactor.

. Need N Cp\.)e\r\xghh

(2)

, e\ O QY\Od‘i\beftha,tcmh © the
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-
ﬁ | { ResultsPlus

Examiner Comments

This earns 1 mark for the high temperature aspect.
The second comment is representative of a kind of
speculative hopeful response that is not
creditworthy.

N\
/ \

\ ResuitsPlus

Examiner Tip

Compare this answer with the previous one. Make
it your aim to show mastery in a topic of
knowledge.

GCSE Physics 1PHO 1F
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Question 6 (a)

A clear majority of students got 2 marks on this question, often quoting coal and oil as the non-
renewable sources. A significant number of students gave ‘fossil fuels’ as one answer, whilst then
naming a particular fossil fuel as the other; this limited them to one mark.

Question 6 (b) (i) - (iii)

The work on the pie chart was largely very successful. Bioenergy was correctly identified as giving
the greatest amount of renewable energy, with students often going on to explain why in terms of
an area or percentage in the chart. Most identified wind as giving 20% of the energy too.
Hydro/wave/tidal and 'other' were, on a few occasions, chosen wrongly for this latter answer.

Question 6 (c)

Most candidates were able to identify two predicted changes correctly. Some students were less
successful in their descriptions of effects, e.g. using terms such as ‘less pollution’ without qualifying
it as less CO, emissions or resulting in a reduction in global warming. There appeared to be a lack of
understanding of the term ‘natural gas'. Answers were seen such as it would lead to more ‘natural
gases in the atmosphere'.
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(c) Figure 10 shows ail the energy sources used in Canada in 2014 and a
prediction for 2040.

2014 2040

3% 7%

51%

Figure 10

Key

[ | hydro/wave
/tidal

B8 natural gas

B o

[] coal and coke

. uranium

B biomass/solar
/geothermal

wind

Discuss the effects on the environment of twe predicted changes between

2014 and 2040.

(4)

change 1 05\1'13(‘253(:0&1.\%(1(:0’!(&

effect on the environment... WAdA ... Y. 1aSS.....Cartnn.. cuox che . \N...

Hre.air... (o COMnboigs... 10 The.  graenhouse...egpect..........
Wha Ch e oaen s Jo g6 CUA Y wonrnaang

change 2 uSanMMMndpm

ResultsPlus

Examiner Comments

This response earned the full 4 marks. The idea of
conserving non-renewables was credited in the last
‘effect on the environment'.

GCSE Physics 1PHO 1F

31



ResultsPlus
Examiner Tip

Try to be as specific as possible e.g. in talking
about impacts upon global warming as a results of
the considered change. Vague responses such as
'less pollution' are not specific enough.

(c) Figure 10 shows all the energy sources used in Canada in 2014 and a
prediction for 2040.

\;f;’s 2014 - ) 2040
Seaos 7

Figure 10

Key

] hydro/wave
/tidal

8 natural gas
B oil

[] coal and coke
. uranium

. biomass/solar
/geothermal

wind

Discuss the effects on the environment of two predicted changes between

2014 and 2040.

change 1. less. .. coal. .. and ook
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,@««"g/\(*ﬁ -
N / ResultsPlus

‘v| < Examiner Comments

Only two marks obtained here. The association of
more natural gas use with less greenhouse gases
shows a fundamental misconception.

N

<A\ ResultsPlus
\ Examiner Tip

Go beyond the term 'natural’ in your thinking here.
Don't just think natural = good. Natural gas usage
puts carbon dioxide into the atmosphere. CO, is a
major greenhouse gas, contributing to global
warming.

GCSE Physics 1PHO 1F
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Question 6 (d)

This was poorly answered by most students. Many understood that heat was being produced but
did not associate this with friction. Suggestions included slowing the rotor blades, changing the
gear box and insulating it. The idea of lubricating with oil to reduce friction was seen only
infrequently, but in those answers both marking points were usually attained.

(d) Figure 11 shows a wind turbine.

rotor blade \

4_

gearbox

generator

/ tower

ANNTNNNNNNNNNNNNNN

Figure 11

Explain how unwanted energy transfers could be reduced in the gear box.
(2)

...... LN onte. energy. Lansfers...ceold. e veduced....
Aoy RUng ol A Gear ax N0 red0dl

BRAAS T w2 € SRR o Y S o e (S

ResultsPlus

Examiner Comments

A clear well-targeted response getting 2 marks.
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\\ ResultsPlus

Examiner Tip

You don't need to over-complicate an answer
when the answer is straightforward like this. A
direct succinct answer like this is commendable.
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Question 7 (b)

Answers to this question discriminated well between candidates. There were many correct
answers, but a significant number of them did not finally round off to 2 significant figures, as the
question asked for. Only 1 mark was achieved when the student did not convert the focal length
into metres and then did not round off appropriately as well.

(b) Calculate the power of a lens of focal length 17 cm.

Use the equation

1

ower (in dioptres) =
P ( ptres) focal length (in metres)

Give the answer to 2 significant figures.

(3)
\7=\oo o\ O-\%
Powes= S 39
power = ... o 53? ................... dioptres
ResultsPlus

Examiner Comments

This is a well communicated answer, clearly
showing the working involved including the
conversion from cm to m. The only thing lacking is
the rounding off to 2dp at the end.
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(b) Calculate the power of a lens of focal length 17 cm.

Use the equation

1
focal length (in metres)

power (in dioptres) =

Give the answer to 2 significant figures.

(3)
\7 < OO
= 06.17 ™M
1
017 Z S. ¥y 35K, -
=g,
¥y power = ... S A dioptres

=S q

ResultsPlus

Examiner Comments

This represent full marks, well executed altogether.

ResultsPlus
Examiner Tip

Show all your working like this (as in the previous
clip) will help the examiner to give you
intermediate marks if you accidentally slip up with
a calculation, which we all do from time to time.
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Question 7 (c)

Almost a half of students obtained no marks in this question. In doing so those students were often
just repeating the information given in the question. For level 1 answers there was often some
mention of telescopes or satellite technology. Sometimes a telescope was confused with a
microscope. In some answers at this level a discussion of red-shift and the universe expanding was
given some credit. Higher level attainment involved understanding the significance of observations
of Jupiter's moons. Few students stated how the observations of those moons led to the acceptance
of the heliocentric model of the solar system. A small minority talked of modern space exploration
and how it validates the heliocentric model.

Discuss how evidence has changed our views of the universe.

.............................. T B T TR E LT T T e T T T T T T T P P P PP P TTRFEPFRR

Joneh. e, e C Uonassd. B8 eonst. .. TR ... 3000 .t

ResultsPlus

Examiner Comments

A significant number of responses were seen
where the logic produced defied reason. No marks
could be credited in such cases.
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Discuss how evidence has changed our views of the universe.

Lopernteits . 'LBH-Z) ied o Aelzg@( ma\ he
‘{{haf L. diém [y MWj Oerther
J ». M’t . p'r“bp&mj ;

ResultsPlus

Examiner Comments

This is clearly a level 3 answer exemplifying all that
is good about a well-developed structure which is
clear, coherent and logical (AO1 descriptor for a level
3 explanation). Answers do not have to be perfect
to obtain maximum marks. Examiners are urged to
think that there is room above the 6 mark ceiling
for more detail/development. The fact that it was
Galileo who made those observations and not
Copernicus is not seen as a detraction. 6-markers
are not micro-marked in a critical way, rather we
are always looking for the good communication of
relevant science that exists in a student's response.
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ResultsP
Examiner Tip

Look at the way this student tells a clear and
relevant story in what they have written. That is the
hallmark of good understanding which will always
impress the examiner and earn high marks.
Answering exam questions is always a test of
communicating ability but the 6-markers more
than most.

Discuss how evidence has changed our views of the universe.

e SO SN A SN NGKc .. Mo

............. :&;n.ga&q?hmmﬁmﬂm&m#Mﬂ

ResultsPlus

Examiner Comments

This is clearly not at the same level as the previous
answer but the student still marshals an argument
well referring to observations via telescopes and to
the use of satellite technology. A clear level 2
showing a clear structure which is mostly clear,
coherent and logical, worth 4 marks.
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Discuss how evidence has changed our views of the universe.
(6)

....... th O%mteua_&f pulnei' m |
LKhe Son. . oxlotted tnhe ! e oot 8e,omr\mc

Q. helvo CQ-J’\"’C!‘L C..model Cantn.

....... ond plon@s orbitted the Son .
When  ee0plo. thought (twoda
%Q,O. QN (C. MmOl kIS becousSe
Un{f{.j couhd Qﬂtﬂ Seo With @ n@hod

% ResultsPlus
Examiner Comments

This is a level 1 answer - an explanation with some
structure and coherence. The understanding of
scientific ideas lacks detail (AO1 descriptor). The
student clearly understands the role of the
telescope informing the developing models.
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Question 8 (a) (ii)
This question was generally answered well, with students able to select coordinates and carry out

the calculation. A minority entered the values the wrong way around, confusing angle Y and angle
X.

(ii) Figure 16 is a graph of the student’s results.

50 = 3 =

45 —+

40

35 =

30 =E
angleY 25
in degrees 20

15

10

5 b —
0 ) }
0 10 20 30 40 50 60
angle X in degrees
Figure 16
Use the graph to calculate a value for
angle Y
angle X
(2)
| %
20
angleY _ SN <=3
angiex =& 5.
ResultsPlus

Examiner Comments

Values of angle X = 20° and angle Y = 13° are used
to good effect, showing the working clearly. Full
marks obtained.
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Question 8 (a) (iii)

Many students were able to score at least one mark on this question by suggesting the need for
more data or repeating the experiment. Many suggested completing/extending the graph; they
understood that more observations were required but they did not state this directly. Some
students suggested measuring more angles, but not many stated that the angles should be bigger

than 20°.

(i) The student concludes that angle Y is directly proportional to angle X.

Explain what the student must do to test this conclusion in more detail.

(3)

Langle X \s areakts tnan 20% The..Student
200V Yk, Xesuits to.. prove. ner.. conclusion.:. St needs t» take. ...
...... MOTe  Ce@AUNd S

ResultsPlus

Examiner Comments

This matches all three mark points on the mark
scheme. The > 20° reference was lacking in many
otherwise good answers.

GCSE Physics 1PHO 1F 43



Question 8 (b)

Answers to this question were variable. Some candidates coped well with dealing with powers of
ten, but others had to change numbers to written-out decimal number versions and then they
slipped up on decimal places.It was clear that some candidates were making calculator errors for
the division. The unit of frequency was not very well known.

(b) The speed of light is 3.0 x 10°m/s. 000 10/,

D W
The wavelength of yellow light is 5.8 x 107" m,

Calculate the frequency of yellow light.

State the unit.

Use the equation

frequenc __speed
. = wavelength
3 0 wo® (300000000) o
2
Y 0X07 -5 9,
5. % ‘\L\Or‘?
frequency = ... Dol 12 unit. ™[5

ResultsPlus

Examiner Comments

This student gains one mark only for substitution.
Then they go astray with wrong powers of 10 and
giving incorrect units.

ResultsPlus
Examiner Tip

Students need to work on their ability to handle
powers of ten on their calculators.
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(b) The speed of light is 3.0 x 108m/s.
The wavelength of yellow light is 5.8 x 107 m.
Calculate the frequency of yellow light.
State the unit.
Use the equation

speed
wavelength

A 0x10% D 00000000
< yxw0 ~  0-0000s8

frequency =

ResultsPlus

Examiner Comments

This student gets all three marks available,
including the unit mark.

ResultsPlus
Examiner Tip

It is worthwhile learning to master powers of ten
on your calculator. Then there should be no need
to write out the decimal numbers with copious Os.
Doing it that way increases the chances of making
a mistake.
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Question 8 (c) (i)

A half of all students succeeded with this, mostly citing red as having a longer wavelength than
yellow. Sometimes red and blue were put the wrong way around for (i) and (ii).

Question 8 (c) (ii)

This was not quite as successfully done as (i); the most common correct answer given here was
blue. A small minority gave green or violet (equally correct).
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Question 9 (a)

A half of all students didn't achieve any marks with this question. However, some students had
clearly watched their teacher carry out radioactivity experiments, or maybe had seen video clips,
and were knowledgeable. The control of variables was not well addressed by most students. Some
achievement was obtained by saying that the two rocks were put (separately) near the GM tube.
The need for distances to the GM tube to be maintained was not often stated. The idea of control of
time was seen occasionally but background radiation was rarely considered.

9 Figure 17 shows a Geiger-Miller (GM) tube used for measuring radioactivity.

©Andrew Lambert Science Photo Library

Figure 17

(a) Describe how a teacher should use a Geiger-Mller (GM) tube to compare the

count-rates from two different radioactive rocks.
(4)

________ b%@ummq
...... o TR GM_oN0._seevng AS Olodky s .

............. (OSSO S
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— J/\(

N (7 ResultsPlus
E/N Examiner Comments

This answer scores 2 marks for stating 'put in front
of' and then for indicating some measurement -
'see what blocks it' - 'one by one' (idea of
separately). Some benefit of doubt was applied in
giving the mark point 2.




9 Figure 17 shows a Geiger-Miiller (GM) tube used for measuring radioactivity.

©Andrew Lambert Science Photo Library
Figure 17
(a) Describe how a teacher should use a Geiger-Mller (GM) tube to compare the

count-rates from two different radioactive rocks.
(4)
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N

J
-

N/ (ResultsPlus
ﬁ/\e Examiner Comments

This student's answer is easy to follow and credit
was given for each of mark points 1, 2,4 and 5
from the mark scheme. There was no quibbling
over the distance chosen from a marking point of
view. This student easily obtained the 3 marks
maximum available. The extra comments about
further interposing of absorbers didn't affect what
had been achieved.

- \

- ResultsPlus
\

- Examiner Tip

Have regard for the number of marks available.
Make sure you stick to answering the question and
don't go off on some tangent. If there was
contradiction involved you could lose a mark.




Question 9 (b)

Successful candidates realised the count rate halved every 6 hours, and so carefully plotted count
rates of 40, 20 and 10 cpm after 6, 12 and 18 minutes respectively. Unfortunately, quite a number
of students plotted the results going up at the major gridlines of 5, 10 and 15 from the x-axis. This
resulted in all the plots being out by clearly more than 1 small square on the grid. Most candidates
did not join their points to show the curve. Where they did that could earn a compensatory mark if
their plotting of points was not accurate.

(b) A hospital uses a radioactive isotope with a half-life of 6 hours.

A technician measures a count rate of 80 counts per minute (cpm) from this isotope.

100
80
60
count rate in cpm
40
20
>u
WY ==
0
0 5 10 15 20
time in hours
Figure 18

Complete the graph on Figure 18, as accurately as possible, to show how the
count-rate from this isotope will change from the time of the first measurement.

The first point is already drawn in Figure 18.
(3)
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ResultsPlus

Examiner Comments

Full marks obtained. All points plotted correctly,
earning all three mark points.

ResultsPlus

Examiner Tip

Plot points on graphs carefully. Be aware of the +/-
1 small square tolerance often applied.




(b) A hospital uses a radioactive isotope with a half-life of 6 hours.

A technician measures a count rate of 80 counts per minute (cpm) from this isotope.

100

80 4

count rate in cpm

40
20
o |
0 5 10 15 20
time in hours
Figure 18

Complete the graph on Figure 18, as accurately as possible, to show how the
count-rate from this isotope will change from the time of the first measurement.

The first point is already drawn in Figure 18.
(3)

ResultsPlus

Examiner Comments

This response includes the mistake of going up at
the x-axis major gridlines when the values of 6, 12
and 18 hours were the ones that should have been
used. By drawing the curved line, with a decreasing
gradient throughout, the student has earned one
mark.
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Question 9 (c)

There was better achievement with this 6-marker than with the earlier cosmological question. In
some answers the candidates were unable to name any type of radiation and therefore limited
themselves to 2 marks. Many candidates were able to name more than one type of radiation. Some
answers repeated what the student had learnt in school about the penetrative and ionising
features of the radiations, without referring sufficiently to the evidence provided in the question.
The best answers not only stated clearly the penetrative power of the three radiations but also
used evidence from the table, quoting values and carrying out calculations on the data provided.

*(c) A radioactive rock is placed near to the front of a Geiger-Miiller (GM) tube.
A radioactivity count-rate is first made in air,

The count-rate is measured again with each of three different absorbers between
the rock and the GM tube.

Figure 19 shows the count-rates measured.

| 3¢m of air 1272

| thin sheet of paper 931

3mm thick sheet of aluminium 328

2¢m thick sheet of lead 21
Figure 19

A scientist has an idea that the rock emits three different types of radiation.

Explain how the data in this table supports the scientist’s idea.
' {6)

_______ Fach. e the scieniist changed e OSONSRL. .
Hr\acoumm)co_pkrm\mac,hchv\mm
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N )
N (7 ResultsPlus
E/N Examiner Comments

This student makes a valiant effort at using the
data. Unfortunately they don't refer to the types of
radiation involved limiting themselves to a level 1
answer. 2 marks given.

\ ResultsPlus

) Examiner Tip

Draw on your physics knowledge and
understanding of concepts in answering the 6
markers. Ask yourself 'What physics ideas are
involved?'

GCSE Physics 1PHO 1F
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*(c) A radioactive rock is placed near to the front of a Geiger-Miiller (GM) tube.

A radioactivity count-rate is first made in air.

The count-rate is measured again with each of three different absorbers between
the rock and the GM tube.

Figure 19 shows the count-rates measured.

3 cm of air 1272

thin sheet of paper 931

3 mm thick sheet of aluminium 328

2cm thick sheet of lead 21
Figure 19

A scientist has an idea that the rock emits three different types of radiation.

Explain how the data in this table supports the scientist’s idea.
(6)

The. dota. Suprorrs. +his ldea because thefe.
B3 t&g ........ COUNE. [ALE Joh= ThOUgh PoLEL.

) b,v f—hf’ Pafc:’flrhé’l) ........ z.t ....... Js 3..252 ........ Jaﬂﬁz.cé....mm&.«

_befa. radiation hac. been ctoprad by alumiia
Then the caan# 1£.2]) 50 ga ganmaghas.
....... been  stopped by rhe lead.. . . . todinen.

<Z ResultsPlus
Examiner Comments

This is a level 2 response, engaging with data and
recalling types of radiation, but just quoting
numbers without explaining reductions.
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Level 3 answers require judgements supported by
evidence. Try not to just quote numbers but to do
something with them e.g. here notice the
significant reductions in count rates as the
absorbers are put in. Those reductions point to
alpha, beta and gamma being absorbed
successively.
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Can you see the progression of answers from the previous two answers to a higher Level 3 one
here?
*(c) A radioactive rock is placed near to the front of a Geiger-Miiller (GM) tube.

A radioactivity count-rate is first made in air.

The count-rate is measured again with each of three different absorbers between
the rock and the GM tube.

Figure 19 shows the count-rates measured.

3 cm of air 1272 7 Noening s by
thin sheet of paper 931 A

3 mm thick sheet of aluminium 328 B

2cm thick sheet of lead 21 G

Figure 19

A scientist has an idea that the rock emits three different types of radiation.

Explain how the data in this table supports the scientist’s idea.
(6)

W hen thefe. s olyn@il.... Lo... abile.
......... the....[ladiakion. ... AlPha, Beta. .. aod.. Gara.. . Says ..
....... Pass.....Ehloggh......Ehetefote..... .the..  .CPM IS much. .
gredeer.... Mhen....ch...6hin....Sheek.. .oF .. Lafel...1s..
........ Placed . lnbetwen . only. . Beta. . andi. cdia.  lays

........ when....khe.. . 3mm... dheet....of.. allmaim....15

Placed..... Inbetlween.....only.. Gamma . lags. . <an... Pass.
tMUghlawchngbhﬂCPME.:UenPUmheF
bUbwhent«belead. ,,,,,, s . Placed . 10bee-
ween,...NO....Rays... can .. Pass. . Ehloggh .. .So.. the.
beUbad%naedeembgh;ghlemﬁ

_OF  Cadiation. (Total for Question 9 = 13 marks)
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,@««"g/\(*ﬁ -
N / ResultsPlus

‘v| < Examiner Comments

This student answers well as they clearly and
coherently lay down an argument, drawing on
evidence and showing great expertise in
communicating their answer well.

N\
y \
e 7
;‘/
Y

. ResultsPlus
~_\

) Examiner Tip

\
\

Study the data/evidence, noting differences in your
mind. Recall the physics - here it's as easy as a, b, ¢
i.e. alpha, beta and gamma. Tell the story from the
data, bringing the physics ideas together with the

evidence provided.
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Question 10 (b) (i)

In all the sections of question 10 there seemed to be a general lack of understanding of the
meaning of the terms: universe, a galaxy, a star, a planet and Earth. In many papers some parts of
question 10 were left blank.

For 10(b)(i) the vast majority of students did well, with most citing ‘gravity’ as their correct response.

Question 10 (b) (ii)

Plenty of correct answers were seen to this part, but quite a number of students failed to pick up
the mark for an arrow pointing towards to the centre of the Earth. Sometimes the arrow pointed
in the wrong direction or followed the line of the orbit.

(b) Figure 20 shows a satellite orbiting the Earth.

Earth

il
;-.

_///

satellite
Figure 20
(i) State the name of the force that keeps the satellite in orbit around the Earth.
(1)
(ii) Draw an arrow on Figure 20 to show the direction of the force acting on the
satellite, that keeps the satellite in orbit around the Earth.
Label this arrow F.
(1)

ResultsPlus

Examiner Comments

This is what it should look like - a clearly drawn
unambiguous arrow pointing towards the centre of
the earth.
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(b) Figure 20 shows a satellite orbiting the Earth.

satellite

Figure 20

(i) State the name of the force that keeps the satellite in orbit around the Earth.
(1)

(i) Draw an arrow on Figure 20 to show the direction of the force acting on the
satellite, that keeps the satellite in orbit around the Earth.

Label this arrow 'F.
(1)

ResultsPlus

Examiner Comments

This answer is incorrect, following the orbit.

ResultsPlus
Examiner Tip

Forces must always be shown in one direction
only. Using a ruler helps.
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Question 10 (c) (i)

Very few candidates understood the concept of red-shift when answering this question. While
marks were picked up, those were mainly for hitting key words rather than for expressing the
concept of red-shift well. Some students thought that galaxies and stars further away from us emit
red light, rather than the correct idea that the light they emitted was being stretched towards the
red end of the spectrum.

(c) Satellites are used to gather data about the origin of the Universe,
The Big Bang theory Is a theory about the origin of the Universe,
Evidence for the Big Bang theory is provided by red-shift and CMB radiation.

(i) Describe what is meant by red-shift.
(2)

bt foede.. ,L;i e Side eh k... lgil

S' A Shld.... ‘A"“fj"“{)éij
J alores... f’\ﬁ-’f . Led shf (}J

ResultsPlus

Examiner Comments

Full 2 marks obtained here. 'Bends towards the
red'is judged to be near enough to 'moves
towards the red end' (mark scheme). In this part
some generosity was applied about the object
moving away. This student's association with
galaxies is correct though.
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Question 10 (c) (ii)

A minority of students were able to correctly reference the expanding universe or the ‘explosion’ at
the start of the universe. Very few were able to gain the second mark by referring to ‘galaxies
moving away'. Many students incorrectly used 'planet’ or 'object' instead of galaxy or star. A few
candidates thought that red-shift was the cause of the Big Bang.

(ii) Explain how red-shift provides evidence for the Big Bang theory.

ResultsPlus

Examiner Comments

Marks are given for the expanding universe
comment and the comment that it is galaxies
moving away (from us). In this part 'objects' or
'planets’ moving away was not accepted.

ResultsPlus
Examiner Tip

Think of the universe as galaxies (galaxy = billions
of stars) drawn on a balloon's surface. The balloon
is inflated resulting in the galaxies moving away
from each other.
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Question 10 (c) (iii)

This question was not answered well.Some of the incorrect answers seen were ‘mass’, ‘measure’,
‘molecular’, ‘'moving’, ‘'medium’ and ‘micro’.

Question 10 (c) (iv)

The concept of CMB was not understood on the whole. Many students wrongly associated this
radiation with the atmosphere. It was also wrongly attributed to being emitted from other objects
found in space. Some students merely repeated the stem of the question writing ‘radiation in the
background, getting no marks. Answers referring to radiation from space/the universe were
accepted.

(iv) State what is meant by ‘cosmic background radiation.
(1)

(adiodon Khot w lele bhind  Fom The

6\35 and e o:ecmm o EM RO -

ResultsPlus

Examiner Comments

CMB = radiation from all over the universe, which
did come from the Big Bang, so 1 mark obtained.

Question 10 (c) (v)

This was left blank by quite a number of students. However there were a significant number who
knew that the Big Bang theory suggests that the Universe started with an ‘explosion’. Less well
known was that this initial expansion produced radiation and that the formation of the Earth took
place much later. There was further confusion about the terminology, as ‘Earth’ was used by some
students instead of the ‘Universe’.

(v) Explain how the presence of CMB radiation provides evidence for the _
Big Bang theory.
- (2)
........ CM8.. kit on.... . Luouwclos... evidonce q@f%ﬁ.*‘ﬁ

........ MMW,&QCMW:FMM
_______ GN.... RICPER(CLN....... ALt ... ubad L UL .. bea..............
Bl 004, ancl.. TNLS. . lr.. B0l COLB... 2AUBED

s Arom
@ ) (Total for Question 10 = 11 marks)
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N / ResultsPlus

‘v| < Examiner Comments

Both mark points are seen in this response.

Initial explosion idea (1) followed by 'released from
this' (1).
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. ResultsPlus
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) Examiner Tip

\
\

Students showed weaknesses in their
understanding of cosmology.

Effective revision should focus first on areas of
weakness eliminating them by focused active
revision, e.g. producing a powerpoint/flash card on
a topic and using that to explain to someone else.
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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 and involved
straightforward substitutions. They did less well on handling powers of ten and on the units
involved. A focus needs to be made on the use of metres, kilograms and seconds, as well as
derived units e.g. that for frequency, the Hertz, which proved to be not very well known in this

paper.

¢ Candidatesmostly did well when it came to graphical interpretations including pie charts and the
results of a refraction experiment. They were not so successful at creating their own graphical
interpretation of half-life ideas. Candidates should spend significant time, in their course,
engaging with graphical interpretations to develop their understanding in this area.

* Candidates’ explanations were of very variable quality especially when it came to energy
vocabulary and understanding of cosmology and the development of cosmological models,
including the Copernican revolution and the evidence for the Big Bang. Candidates need
opportunities to develop their understanding in these areas.

* Candidates need to engage more in explanations that involve energy stores and energy transfers.
That engagement needs to be made throughout the course, taking opportunities to explore
language that can convey meanings better; this examination has revealed weaknesses in that
area.

* Alack of comprehension concerning command words was noticed especially with 'Describe how'
questions, which required experimental descriptions. For instance, how to find the speed of the
skier at the bottom of the slope proved to be elusive for most students. It was clear from the
practically-based questions that candidates have a long way to go through their content coverage
and in terms of their exam techniques to achieve greater competence in this area. In
examinations candidates should respond to the command words ‘Describe how a candidate
could show. . ." by describing experimental procedures. They should not digress on to theoretical
explanations in that regard.

* The 6 mark question on radioactivity revealed that most candidates are aware of alpha, beta and
gamma radiations. However their skills in analysis tabular data often left much to be
desired. Candidates need to be skilled in being able to match observations with theories and to
be able to discuss evidence in a more focused way, especially noticing differences and
comparisons across data. Some more data comprehension/analyses exercise might help here.
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Grade Boundaries

Grade boundaries for this, and all other papers, can be found on the website on this link:

http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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