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Introduction

Paper Introduction

This was the first examination of paper 1, at Higher Level, for the new specification. Questions were
set to test candidates’ knowledge, application and understanding from these 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 candidates’ 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. The assessment of candidates’ mathematical skills involved recall of some equations
and became more demanding as the paper progressed. There were also two extended open

response questions, worth six marks each.

Successful candidates:

were well-acquainted with the content of the specification
* had been engaged with practical work during their course

* were competent in quantitative work, especially in being able to recall and rearrange equations
and use numbers in standard form

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

* were willing to apply physics principles to the novel situations presented to them
Less successful candidates:
* had gaps in their knowledge of the topics of this paper

* had gaps in their procedural knowledge, relating to their practical work
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* failed to set out calculations in a logical way that could be easily followed

* 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.
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Question 1 (c)

Candidates were required to recall and rearrange the equation for speed and use it and data from
a graph to find the time taken for a sonar pulse to travel. The most common errors were to use the
wrong distance from the graph or not use double the distance.

(c) Figure 1 shows the depth of the sea, measured using sonar, at different distances

from the shore,
distance from the shore in m
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Figure 1

A technician on a boat uses sonar pulses to measure the depth of the sea when
the boat is 120m from the shore.

Calculate the total time of travel for the sonar pulse used to make this

measurement.
The speed of the sonar pulse in seawater is 1600 m/s.
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ResultsPlus

Examiner Comments

The correct equation is recalled and rearranged
and the correct value from the graph is used.
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Question 2 (a) (iii)

To answer this question fully, candidates had to appreciate that there was a range of angles for
which there was no data and to suggest a procedure for this particular context.

(iii) 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.

ResultsPlus

~ Examiner Comments

This candidate has realised that the range of
angles examined needs to be extended and gains
full marks.

ResultsPlus
Examiner Tip

If you are asked to suggest improvements or, as in
this case, developments to an investigation, make
sure your answer refers to the particular
circumstances in the question. Here, 'further
readings' would gain some credit but for full marks
the limited range had to be recognised.
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Question 2 (b)

Calculations involving electromagnetic radiation will usually contain numbers in standard form. This
was tested here; the rearranged equation having been given in the question. The unit for frequency
was also required.
(b) The speed of light is 3.0 x 10°m/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
frequency = T
wavelength

[- 3.0x10° @

S.8 x\0” .
517241793 xI1O

-
— (O \
- 6 f Z = frequency:gle0¢ unit H‘Z. _______________

ResultsPlus

Examiner Comments

The working is clearly shown, standard form is
understood and the correct unit is used. Full
marks.
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(b) The speed of light is 3.0 x 10°m/s.

The wavelength of yellow light is 5.8 x 107 m,
Calculate the frequency of yellow light.

State the unit.
Use the equation
frequency = E%
(3)
0000000 = g 72013793 ="
0. 00000058 '

= S17241379 3ocool ™
f bt
frequency = S\724)3 74300000,

ResultsPlus

Examiner Comments

A long-winded but successful way of dealing with
standard form but unfortunately the unit is
missing. Scores 2 of the 3 marks available.
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Question 3 (a)

Candidates here are required to apply their knowledge and understanding of measuring
radioactivity to devise a method for comparing the count-rates from two different rocks. Credit is
given for knowing how a GM tube is used and what steps should be taken to make a fair
comparison.

3 Figure 4 shows a Geiger-Muiller (GM) tube used for measuring radioactivity.

© Andrew Lambert Science Photo Library
Figure 4
(a) Describe how a teacher should use a Geiger-Miiller (GM) tube to compare the

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

‘v| < Examiner Comments

This response has all four marks:
placing each rock in front of the tube
at the same distance

for the same time

allowing a fair comparison of count-rates.

)

<A\ ResultsPlus
\ Examiner Tip

In descriptions of experimental method, include
what is being measured and what it is being
measured with.

If a comparision is required, make sure you
mention the factors that must stay the same.
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3 Figure 4 shows a Geiger-Miller (GM) tube used for measuring radioactivity.

K| 0E EelenaERteee

© Andrew Lambert Science Photo Library
Figure 4
(a) Describe how a teacher should use a Geiger-Miller (GM) tube to compare the
count-rates from two different radioactive rocks. @
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Caa Cx3
ResultsPlus

Examiner Comments

This does not mention a fixed time or rate but
scores the other three marks.
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Question 3 (b)

Candidates were asked to analyse some information about the half-life of an isotope to complete a
graph. Full credit could be gained by either plotting three points from the information or two points
and an appropriate curve.

(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

count rate in cpm

20

0 5 10 15 20

time in hours

Complete the graph on Figure 5, 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 5.
(3)

ResultsPlus

Examiner Comments

This candidate has used the data to find three half-
lifes and plotted them accurately on the graph.
This would be enough to score all 3 marks but the
curve is acceptable also.

GCSE Physics 1PHO 1H
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Question 4 (c) (i)

Part (c) tested knowledge and understanding about how red-shift and CMBR provide evidence in
support of the Big Bang theory of the origin of the universe.

(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.

r&dkmcy\iad

ResultsPlus

Examiner Comments

This is a good description of what is meant by red-
shift.
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Question 4 (c) (ii)

Part (c) tested knowledge and understanding about how red-shift and CMBR provide evidence in
support of the Big Bang theory of the origin of the universe.

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

(2)

.................... Alais e ons Ve RS W= S——
]z[(?ip_:&&a-rﬁ .................. Q\r\a&@& .......... oA R !:;m.:cj

............... X ol . pa'\\i(

ResultsPlus

Examiner Comments

This is an acceptable explanation of how red-shift
provides evidence for the Big Bang theory. Scores
both marks.
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Question 4 (c) (v)

Part (c) tested knowledge and understanding about how red-shift and CMBR provide evidence in
support of the Big Bang theory of the origin of the universe.

(v) Explain how the presence of CMB radiation provides evidence for the
Big Bang theory.

ResultsPlus

Examiner Comments

This was an acceptable explanation at this level.
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Question 5 (a)

Here, examiners were looking for reference to oscillations in the air and the direction of the
oscillations in relation to the direction of travel of the sound wave.

5 (a) Figure 7 shows a tuning fork.

prong

Figure 7

When the prongs of the tuning fork are struck, the prongs vibrate in the directions
shown by the arrows on Figure 7.

Describe how the vibrating tuning fork causes a sound wave to travel through the air.

You may add to the diagram if it helps your answer.
(2)

ResultsPlus

Examiner Comments

Here there are vibrating air particles and the
reference to a longitudinal wave was accepted for
the second mark. 2 marks.

GCSE Physics 1PHO 1H
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Question 5 (c)

Candidates were required to apply their knowledge and understanding of the relationship between
refraction, speed and wavelength to explain the dispersion of light at an air-glass boundary.

(c) When(white Iighbcrosses the boundary between air and glass, it can split up into
the colours of the spectrum.

~—

Explaln@s’ofip:_ed)hy the light behaves like this.
(3)

ResultsPlus

Examiner Comments

This is a very good response linking colour,
wavelength and change in speed to the different
amounts of refraction. 3 marks.
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Question 6 (c)

All three readings in (b)(ii) and the calculated reading in (b)(i) were significantly below the accepted
value for g. This, and the method described in (b)(i), meant that examiners were looking for
improvements to the procedure in part (b) that would eliminate or reduce the effect of human
reaction time.

(c) Explain one way the students could improve their procedure to obtain a more
accurate value for g.

(2)
The%cm\(dme&\xgmgaﬂ,msmmma
-SSP -GN gex (. Mok ACurase. reading, ..
............ smce(useng&,smpmmmmmﬂxnmks
00024000k Yo wman Aniakog ime

ResultsPlus

Examiner Comments

A well-reasoned, relevant answer.

ResultsPlus
Examiner Tip

Suggested improvements must be in the context of
the question.
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Question 6 (d)

Candidates were asked to use an equation selected from the list of equations at the end of the
paper. They then had to rearrange the equation to find deceleration.

(d) A car travelling at 15m/s comes to rest in a distance of 14m when the brakes are applied.

Calculate the deceleration of the car.

Use an equation selected from the list of equations at the end of this paper.
S (3) .

o B L0
X
A
sl SLORNIES -
A X deceleration=......'.'f.g..‘..9}..?........................ m/s?

ResultsPlus

Examiner Comments

The correct equation is selected from the list and
rearranged for acceleration.

'a"is correctly evaluated, including the minus sign -
meaning negative acceleration.

The minus sign was not insisted upon.
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Question 7 (c) (i)

The question stated that the water gained kinetic energy by falling from the top of a dam.
Candidates, therefore, had to recall and use the equation for change in gravitational potential
energy, involving a rearrangement, to calculate the minimum height the water must fall.

(¢) Electricity can be generated using a water turbine.

(i) Water gains kinetic energy by falling from the top of a dam.

Calculate the minimum height that 7.0 kg of water must fall to gain

1300 of kinetic energy.
(3)
e G- oot
1300 T TV
CPE = Ao Gy el ‘
minimum height = 1%-(317{" m

13@3-.'1,‘?0«”

1300 - 1K DF ’!LTE%S;L
1O

ResultsPlus

< Examiner Comments

Here the candidate initially went to the equation
for kinetic energy but then, on reading the
question thoroughly, realised it was about a
change in gravitational potential energy and went
on to find the minimum height successfully. 3
marks.

‘ ResuitsPlus
Examiner Tip

Read the complete question for the physics
involved to inform your choice of equation.
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Question 7 (c) (ii)

This required recall and use of the equation for kinetic energy, involving rearrangement and taking
a square root.

(ii) As water enters the turbine at the bottom of the dam, the kinetic energy of
8.0kg of moving water is 1100J.

Calculate the speed of the moving water as it enters the turbine.

(3)

YE = mv?
MO0 = x §x V¥

IETY Yo
vre U

Vi x &
Vi NS -0 ST o4
= le. G m1S tD\‘CI.P. speed = ...\ K m/s

ResultsPlus

Examiner Comments

Clearly and logically set out response.

A model answer. 3 marks
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Question 7 (d)

This was quite a complex calculation that required recall and understanding of the efficiency
equation, involving interpretation of an unfamiliar graph.

(d) Moving air can be used to generate electricity using a wind turbine.
Figure 8 is a graph of kinetic energy against wind speed for a mass of moving air.

10 r
8

kinetic energy of !§1
moving air in kJ t'4‘x

2
0 =
0 5 10 15 20 25
wind speed in m/s
Figure 8

Just before the air reaches a wind turbine it has a wind speed of 15m/s.
When the air has gone through the turbine it has a wind speed of 13 m/s.

As the air moves through the turbine some of its kinetic energy is transferred to
the turbine.

Use the graph to determine the percentage of the kinetic energy transferred to
the turbine from the air.

51 7k
| — O.
2 IO
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< / ResultsPlus

| /< Examiner Comments

This is a clear, logical way of getting to the correct
answer. 3 marks.

Use the graph to find the difference between the
kinetic energy of the air at speeds of 15 m/s and 13
m/s then calculate this difference as a percentage
of the kinetic energy of the air at a speed of 15
m/s.
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Question 8 (a)

This was about a procedure related to a core practical. Examiners were looking for the use of a
thermometer to measure temperature at regular intervals of time.

Question 8 (b)

Here candidates had to interpret a graph by describing how intensity changed with wavelength.
Examiners were looking for the fact that the graph peaked and one other observation, e.g. most of
the radiation was outside the visible spectrum.

GCSE Physics TPHO 1H 25



Question 8 (c) (i)

The calculation of the gradient of this graph involved drawing a tangent to the curve at a time of 30
ms, calculating the gradient of the tangent and deducing the unit from the labels on the axes.

(c) Figure 11 is a graph of temperature against time for a halogen lamp for the first
120 ms after it has been switched on.

300 -

250 ™

200

temperature in °C 2 1
150 .

100

o+
0 20 40 60 80 100 120 140

time in ms

Figure 11

(i) Calculate the gradient of the graph at a time of 30ms.

State the unit.
AU0- 190 =SS0 (4)
2 =4 08D
Q24
gradient=_2: 9% ... u;itClms. .

ResultsPlus

Examiner Comments

The tangent has been drawn at the correct point.
Even though the triangle is quite small, correct
values have been used to calculate the gradient
and the unit is also correct.
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Question 8 (c) (ii)

This is a difficult concept involving the variation in power radiated with temperature. It is based on
specification points 5.16 and 5.17.

Full credit, 3 marks, was awarded for explaining that in the first part of the graph (while the
temperature was rising) the power radiated by the lamp was less than the power supplied to the
lamp. At constant temperature, the power radiated was equal to the power supplied.

2 marks could be scored if 'energy' was used instead of power.

(i) Explain why the temperature of the lamp rises and then remains at a

constant value,
(3)
...................................... M peratars  of  the lamap. nses besonse
' S abhsotbhins. Mok radaohon Yhok Koo

8 adiy
Foun. - pagrte £ 150°C). . th

So. ks ﬁ)omﬂw{]mﬁpu&

______________________ Ks_ powel dpuk ; so ik stk remous. .
0X o cONTHont &ﬂ\p_ufoxﬂut.

ResultsPlus

Examiner Comments

This was one of the few responses that scored 3
marks. The fact that it refers to energy absorbed
rather than supplied is allowed in the context of
the demand of the question.
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Question 9 (a) (i)

Part (a) of question 9 was about the procedures and techniques involved in a core practical. Part (ii)
appeared to present the greatest challenge. Having direct experience of the practical would be an
advantage here.

Question 9 (b)

This extended open response question was based on specification point 2.23. This requires
candidates to recall and apply Newton'’s third law to a collision and relate it to the conservation of
momentum in the collision. Level 3 could be achieved by a detailed statement of how Newton's
third law applies to this collision, developed to show how this leads to the idea of conservation of
momentum.
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*(b) Figure 13 shows two objects, Q and R, before and after they collide.

before after

(-~ @ ®- o

Figure 13

The arrows show the direction of movement of the objects
The arrows are not to scale.

Explain how momentum is conserved in the collision.
""l-l—’-‘l—f-‘l-—-—_-_—.-

Use Newton’s third law and Newton'’s sw in your answer.

Newton’s second law can be written as

change in momentum
time

force =

(6)

_Newsn's. fwifd low Staked taak 20eAy Chan. s
_oun_2gmal & aPposite rRAChoNn., Meres
Q. CQL\\G.QJ;._.__MM ______ €, €& h %mm\ 2 qpposttv.
. eo{uaam, 18 ¢ e cq, am .
Sfover on B in. Mﬂ. comsfm MOL f: Wfa
Same fovee baCk o Q. yed MMOVEA (n. L opmm
direchtn_fo e fove Py nguF.. /) mxy. Mg
MO OF bon. K £ Q _Mmain twl Some., and.. cu.e
Splt. Qs o¥. 19:u~€( ty, ONd ¢0.na . mw)y 18.(0SK, ..

M above ecyuah m (F=E chowt tualivey Quored are.

e Mg ML hMe OF g Qllision (8 e edme fiy K4, aenet

gaf IS twe Soume Fof ot @K@ ) raaontiwm (S ConnaLh--

3

GCSE Physics 1TPHO 1H 29



30 GCSE Physics 1PHO 1H

N

J
-

N/ (ResultsPlus
ﬁ/\e Examiner Comments

The first 7 lines of this response provides a good
explanation of Newton's third law applied to this
collision. The next part uses the equation given in
the question (also in the list at the end of the
paper) to explain that, as the force and the time of
collision are the same for both Q and R, the
momentum before the collision is equal to the
momentum after the collision.

A good level 3 answer. Scores 6 marks.




Question 10 (a) (i)

Examiners were looking for explanations linking the idea that high temperature means high energy
which is needed to overcome the electrostatic force of repulsion between the positively charged
nuclei.

10 Fusion and fission are nuclear reactions in which large amounts of energy are released.

(a) (i) In afusion reaction, two hydrogen nuclei are forced together to form a
helium nucleus.

Explain why a very high temperature is needed for this reaction to happen.

Pecause V&Y. \(\\5\r\ CMounvs, o
e\ cowercone. Qsirw Z=2=

ResultsPlus

Examiner Comments

A concise response, scoring all three marks.
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Question 10 (a) (ii)

This is based on specification point 6.43P. The equation is given in the question.

(i) In a fusion reaction, the combined mass of the two small nuclei is greater than

the mass of the resulting nucleus.

This decrease in mass, m, appears as energy, £, according to the equation.

E = mc?

¢ is the speed of light = 3.0 x 10*m/s.
The energy released in one fusion reaction is 4.5 x 107'2).

Calculate the decrease in mass.

T
F = mc
m = [
c*t ‘
“. SR
m -

(3)

29

decrease in mass = ... 5Xl(.')_ ............................. kg

ResultsPlus

Examiner Comments

This is a good example of a well set out response
to an unfamiliar calculation.
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Question 10 (b)

In this extended open response question, candidates had to use their knowledge and
understanding of control rods and moderators to explain how certain parts of a nuclear reactor,
shown in a diagram, were used to maintain and control the chain reactor.

Level 3 could be achieved by explaining the function of the control rods and a moderator, linked to
the diagram in the question.

Explain how the graphite core and the movable rods are used to maintain and
control the chain reaction.

The . grajphitls >
the R ygtan readidr (LN, Aeubve/s ouc rc,uﬁ.»eed

.mms e slowe. daun.

[Uwﬂi‘ed w-o,tlfuzcmc ﬂmn_q mb Vchfw.-m_dms

ResultsPlus

Examiner Comments

A well-structured response, covering all the points.
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Paper Summary

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

* make sure that they have a sound knowledge of the fundamental ideas in all the topics

get used to the idea of applying their knowledge to new situations by attempting questions in
support materials or previous examination papers

* when describing a practical procedure, make sure they are clear about what is to be measured
and how the measurements will be taken. (Q3a)

* when suggesting improvements or extensions to a practical procedure, make sure they are
relevant to the context of the question and not just ‘repeat readings’. (Q2aiii)

* where a question involves a calculation, make sure they understand the physics of the situation
before recalling or selecting an equation to use calculation. (Q7ci)

* make sure that they recognise Sl prefixes such as m and k and n and how to handle these in
calculations.

* use the marks at the side of a question as a guide to the form and content of their answer.
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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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