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Introduction

This was the first examination of paper 1P, at Higher Level, for the new specification. Questions
were set to test students’ 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

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. The assessment of students’ mathematical skills involved recall of some equations and
became more demanding as the paper progressed. There was also an extended open response
question, worth six marks.

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

* failed to set out calculations in a logical way that could be easily followed by the examiner

¢ did not focus sufficiently on what the question was asking
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¢ 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 (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 suggest a procedure for this particular context.

Most candidates knew that measurements should be repeated.

(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,

(3)
........................... o sk A, wee erodent ol cepeod ene
e ONEARQONCD | YO erewre  neic...valued  [Se each .
................................................... woll allow
_______________________ ﬁ fondbgm.... Ao . then...create o conclunOn,

ResultsPlus

Examiner Comments

Although this has the idea of repeating
measurements, it does not recognise that more
angles should be used in order to give a wider
range of values to verify the conclusion.

1 mark out of 3.
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Examiners saw many very good answers.

(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)

E N

ResultsPlus

Examiner Comments

A much clearer answer that scored all three marks.

6 GCSE Science 1SCO 1PH



Question 1 (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.

(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 = wavelength
< (3)
3 OXIS” -5 .72u 13393
5-gx1o”F

frequency = ... 5‘1:2' .................. unit HZ

ResultsPlus

Examiner Comments

Many candidates seemed uncertain about
numbers in standard form and simply ignored the
powers of ten in their evaluation.

GCSE Science 1SCO1PH 7



Question 2 (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.

Some candidates had a clear recollection of seeing a GM tube and counter in use.

2 Figure 3 shows a Geiger-Miiller (GM) tube used for measuring radioactivity.

© Andrew Lambert Science Photo Library
Figure 3

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

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

..... g.,ﬁgg'l(kjcm}‘”%\\bvlk MeaSure  bouth grovmd

rohate "% L for o
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%Z ResultsPlus
Examiner Comments

This is a very clear answer that describes in detail
the correct procedure. Full marks.

Many candidates seemed to think that the samples should be placed inside the GM tube.

(a) Describe how a teacher should use a Geiger-Miiller (GM) tube to compare the
count-rates from two different radioactive rocks.

(4)

%Z ResultsPlus
Examiner Comments

There is only one mark here for the idea that each
rock should be tested independently.
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Some candidates spent time in writing about how the apparatus works rather than how it should
be used.

(a) Describe how a teacher should use a Geiger-Miiller (GM) tube to compare the
count-rates from two different radioactive rocks.

(8)

WE. O (DO, Qmmiing

ResultsPlus

Examiner Comments

This answer was typical of many that seemed to
confuse different experiments involving
radioactivity. The examiner could only award one
mark (for the idea of testing each rock
independently).

Question 2 (b)

Candidates were asked to analyse some information about half-life to complete a graph. Full credit

could be gain by either plotting three points from the information or two points and an appropriate
curve.
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Question 3 (a)

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

Many candidates made no reference to the air.

3 (a) Figure 5 shows a tuning fork.

prong

Figure 5

When the prongs of the tuning fork are struck, the prongs vibrate in the directions
shown by the arrows on Figure 5.

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}
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ResultsPlus

Examiner Comments

Although there is a mark for identifying that sound
waves are longitudinal, there is no description of
the movement of air particles.

1 mark out of 2.

3 (a) Figure 5 shows a tuning fork.

prong

Figure 5

When the prongs of the tuning fork are struck, the prongs vibrate in the directions
shown by the arrows on Figure 5.

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.

Mggma Ths 1S pecause. e Vilrguons. faval, T
alrof. la.M@L.(Sudi.mm.....m}.&s.......ffk&......l(lﬂmmfﬁlos ...........
L T vivake. Wk, calfes SWe. Sowmel -

ResultsPlus

Examiner Comments

A much clearer answer that correctly describes the
vibrations of the air particles.
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Question 3 (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.

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

Explain, in terms of speed, why the light behaves like this.
(3)

)Y eoves. Versy s 5o Jasle Khab wou are unale. Lo sce. M colowes,
.usf"v.n\:c np. Oj. When ot r.aﬂrammr\u%\w, Qassis. deasts ..
\*\'\-.\n u-\c' w\-‘r}w &la [SNLW \"'\-Li u' clawn T\'n.s M.an_ﬁ = \.\:(m\u
..... QF\*\«.A‘ CP\W .. anl. ML DL\L\m m mlour&

</£Z ResultsPlus
Examiner Comments

Examiners saw many answers like this one. It

implies that colours only become visible when light
slows down.

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

Explain, in terms of speed, why the light behaves like this.
(3)

A gt Wl um&ed Hmm Arandd Faser.

el Khaa in Aags: When dhe Wgboasmes Wit Mo/laﬁ, .............
- UgMkwonses S\@udown and bend

Ira«wwrdf e neomal - The. digeceat Lot hame. M}w\.t' ....................
..... Wousthansinr. S0 Kiniar Speedd 4 vanes. \n 8. gAass.......
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%Z ResultsPlus
Examiner Comments

This is a better answer that makes two mark points
on the last two lines. However, it does not fully

explain why the colours split up at the air/glass
boundary.

2 out 3 marks.

Examiners saw many good answers.

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

Explain, in terms of speed, why the light behaves like this.

............ The dwee.rmlr colouss.. slow. dmn ak. duf(m.nb

(3)

d»ggw% les. ,,,,a.not ,s«?ht ALsom veloug
.o Qa,oln LoLou.c \(\ouf

hS e same, mekmoﬁ

(Total for Question 3 = 9 marks)

</£Z ResultsPlus
Examiner Comments

A clear answer that scored full marks.
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Question 4 (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.

ResultsPlus

Examiner Comments

Examiners saw very many answers like this one.
The candidate has not appreciated possible
sources of error.

There were no marks scored here.

‘ ResultsPlus
Examiner Tip

Repeating measurements is important but it will
not remove the reasons for errors in those
measurements.

GCSE Science 1SCO 1PH
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(c) Explain one way the students could improve their procedure to obtain a more
accurate value for g.

(2)

. uumq ...... Q..m{lm.ih.ch _______ 0wt el
............... RMOY

ResultsPlus

Examiner Comments

Electronic sensors were allowed as a suitable
improvement for one mark. However, it is not clear
from this response what human error would be
removed.

1 mark out of 2.

(c) Explain one way the students could improve their procedure to obtain a more

accurate value for g.
(2}
SDravRD U ligm gares So
{'hcw humqn CrrO( 1S NoE Involved Sutn.eS....

................. h.u.man eQenoN hime.. 10 .S1op. .. .Stop Wa+Ch.

ResultsPlus

Examiner Comments

Here it is clear that human reaction time is a
source of error and that a system using light gates
would remove that error.

Full marks.
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Question 4 (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.

Partial credit can be awarded for clearly applying the correct equation; even if the final evaluation is
incorrect.

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

? VI—UI:ZXO"XDC SPm.d\T-‘-
(o)~ (152 St

(3)

oo=2xoc = (V=-0*)

= 2% V4w -(0* - \S"B_
= 233

deceleration = 2...53 ............................. m/s?

ResultsPlus

Examiner Comments

The candidate has selected the correct equation
and correctly substituted the given values. This
scores 1 mark; even though the subsequent
rearrangement is incorrect.
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(d) A car travelling at 15m/s comes to rest in a distance of 14 m 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.

F o yt-u=zlva x X @

O = \J&'ul
7 +X

a-.o"sz-oﬁ&é?mzé -0.5

(2 G deceleration= ..

ResultsPlus

Examiner Comments

Here the candidate has selected the correct
equation and chosen to rearrange it first of all. The
rearrangement is correct for 1 mark. However, the
substitution omitted squaring the velocity and did
not score any further marks.

1 mark out of 2.

ResultsPlus

Examiner Tip

Always show your working. You may score marks
even if your final answer is wrong.
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Question 5 (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.

Many candidates attempted to use the wrong equation.

(c) 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)

\ 1 s pecl
Kinebt erergy < /2. mMusS x vedagn
1200, = fax7-0 wspeecl

V300 Sp <ol z
h x87:0 minimum height = ... lq2-7 ............... m

= 27142857

- JAns

- 192724 §22.3
-\4- 217

ResultsPlus

Examiner Comments

The candidate has not appreciated that quantities
given in the question cannot be used in the kinetic
energy equation.
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(€) 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 tha water must fall to gain

1300J of kinetic energy.
(3)
@&C Mass x é-/‘éf x M

p— v zt L
h—-"—-'— Py — P g 2R
_-

—

X
A A = i@i X C ﬂF minimum height = /5?5-7/

/300 - /3.5’7/4 96-7
dh = Z0xD0

ResultsPlus

Examiner Comments

Correct equation and method leading to a correct
answer for full marks.
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Question 5 (c) (ii)

This required recall and use of the equation for kinetic energy, involving rearrangement and taking

a square root.

A mark was awarded for recall of the equation for kinetic energy; even if the substitution and
rearrangement was wrong.

(i) 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.

ResultsPlus

~ Examiner Comments

Although there would be a mark for recalling the
equation for kinetic energy, this is not the case
here. Examiners will not credit "triangles" in place
of equations.

ResultsP!
Examiner Tip

Triangles may be a helpful way of remembering
some equations but they will not score any marks.

Always write the equation out in words or symbols.
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(i) 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)
Ke = Jz/ R en$d X Qeed
VUV OO
--—-—-'—.-—-.-.—-_ —
- &1
A xR B R75
speed = ... S m/s
ResultsPlus

Examiner Comments

This answer does get a mark for recall of the
equation even though the substitution and
rearrangement was incorrect.

1 mark out 3.
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Question 5 (d)

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

(d) Moving air can be used to generate electricity using a wind turbine.
Figure 6 is a graph of kinetic energy against wind speed for a mass of moving air.

10 T

8
kinetic energy of _ 67
moving air in kJ

2

0 au i i

0 5 10 15 20 25
wind speed in m/s
Figure 6

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 13m/s.

As the air moves thrdugh tl'w..l 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.

\Smls = S 2K
IQM/S = (-('LT
SL-Ww= 1.7
S 2= 1007
(10055 Dr)= 22

percentage of kinetic energy transferred from the air=....... Q. ‘3 ........................ %

(3)

GCSE Science 1SCO 1PH

23



ResultsPlus

Examiner Comments

A well-reasoned response that produced an
acceptable answer.

Full marks.
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(d) Moving air can be used to generate electricity using a wind turbine.
Figure 6 is a graph of kinetic energy against wind speed for a mass of moving air.

10 1
8

kinetic energy of ©
moving airink) 4

2 1T

0 . i
0 5 10 15 20 25

-
.

wind speed in 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.

(3)
IS m/s S equilad Fo S5 -2 K
13mis (s @AW to L ko)
punniage = < X (00 =76.0
percentage of kinetic energy transferred from the air = i76q %
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ResultsPlus

Examiner Comments

The candidate has interpreted the graph correctly
and has read some values and so can score 1

mark.
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Question 6 (a) (i)

This was about the procedures and techniques involved in a core practical.

Two different ways of increasing the accelerating force are possible.

6 (a) A student investigates the relationship between force and acceleration for a
trolley on a runway.

Figure 7 shows some of the apparatus the student uses.

light gate
card
runway
trolley bench weight hanger \
-
Figure 7
(i) Describe how the student could increase the accelerating force applied to the trolley.

(2)

ResultsPlus

Examiner Comments

The most common acceptable method was to

increase the number of weights on the weight
hanger.

2 marks.

GCSE Science 1SCO 1PH
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6 (a) A student investigates the relationship between force and acceleration for a
trolley on a runway. - -

Figure 7 shows some of the apparatus the student uses.

light gate
card

runway

trolley bench weight hanger

\\

Figure 7

(i) Describe how the student could increase the accelerating force applied to the trolley.
(2)

- SONN SO, g0,

. \ou\mmu 300 O WOWG m\mi

ResultsPlus

Examiner Comments

An alternative method was to incline the bench so
that there was an additional force from gravity on
the trolley.

Although this particular answer was somewhat
poorly expressed, the meaning was clear enough
for the examiner to award 2 out 2 marks.

28 GCSE Science 1SCO 1PH



6 (a) A student investigates the relationship between force and acceleration for a
trolley on a runway.

Figure 7 shows some of the apparatus the student uses.

light gate
card

runway

trolley bench weight hanger

\

Figure 7

(i) Describe how the student could increase the accelerating force applied to the trolley.
(2)

AL IDE Could make the ramp JHEper J.o.the....
mmf can.nove. /aféﬁr‘f/wfcandaémubq
................ Y [aang a . block undaer tha.. wmmn?,....md oftha..

.............. L —

ResultsPlus

Examiner Comments

However, this answer seems to confuse the speed
of the trolley with the accelerating force. It scored
just one mark for the idea of inclining the ramp.
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Question 6 (a) (ii)
This part of the question appeared to present the greatest challenge.

(i) Describe how the mass of the moving system can be kept constant.

(2)
ol Can. e wedok.. conSEANE. Ty NOE. adding. WG . OV
o ik e W1 e VASS L. R ange. Gand. e wewtd

......... Change.. dad... 0L LELaN,  of the raoying Syceera:

ResultsPlus

Examiner Comments

Examiners saw a very large number of answers like
this one.

(i) Describe how the mass of the moving system can be kept constant.

whghx kP Aange L:—-] kodding Ak
proen VN M P?Nj Haeping A a
Ao Sy um.

ResultsPlus

Examiner Comments

This candidate has clearly remembered an
important part of this core practical and the
answer scored full marks.
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Question 6 (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.

Level 1 answers showed recall of at least one of Newton's laws and often had the idea of
momentum transfer. However it may not be clearly related to this situation.

*(b) Figure 8 shows two objects, Q and R, before and after they collide.

before after

()~ ® (o> ®—

Figure 8

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

Explain how momentum is conserved in the collision.
Use Newton'’s third law and Newton's second law in your answer.

Newton'’s second law can be written as

change in momentum

force =
time
(6)
................ ﬂ\bmneo}fmm\amlbppas:l'ermc\' on...
Yo evenn ockon. ... }kertﬁpre, _obj e,;.:} ..... L

wd) be@m ............ 3"0 ............ MOVE... n\"r\e,SQMQa.sfec)f?w\
DS.......... O C bec. )rL oo ” oo The
Cabjcck ................... RN\ m::l- MOveE.. the Qercesa.re
\x;amecl ................................. R woudcl ..... e MO S’l-a,l-.‘om
Q Due \-o R ]Dems
O- e m\'\ ok be.
...S\'a\'aonmrb n.ﬂe:r ...... he colhsron, e

...3.\&5.]: ................ )‘mns er.. MDMEnl‘uW\ "0 . R
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N (7 ResultsPlus
E/N Examiner Comments

There is recall that "action and reaction are equal
and opposite" together with the idea of
momentum transfer. However, it is not clear what
the action and reactions are.

Level 1 for 2 marks.




Level 2 answers used at least one of Newton's laws in context even if the explanation of the change
in velocity and/or momentum after the collision was not complete.

Explain how momentum is conserved in the collision.
Use Newton’s third law and Newton's second law in your answer.

Newton’s second law can be written as

change in momentum
time

force =

(6)

LJNemEOn e second. 0. SEoEen. SR SECRLEREion A8 AETeCENY s

on
5.RC6e.. . e wven  eocv  Other (@ Newkonls.  roird. i) Ra. o,

re2ulte wmhen . eReck. O SRS wmo s Rnje.ck. Ry tne.

mamansuno... f.lam., . 008 565 . K. 18 fosfeth. 2050 B 20 B

LONRLOMEOEINA . EDR OO0 RO SO0 B S DDREMRE L

ResultsPlus

Examiner Comments

Clear statement of Newton's third law in the
context of this situation. It has the idea of

momentum being transferred between the objects
but not a complete explanation.

Level 2 for 4 marks.
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Level 3 answers clearly applied Newton's laws to this situation.

Explain how momentum is conserved in the collision.
Use Newton's third law and Newton's second law in your answer.

Newton’s second law can be written as TGN W = Yoy i Wlmﬁb

change in momentum
time

}rmm force =
(6)

....... P xon . il ladai. . YV, .. YWo. Loyt U enoue, mﬂ Jfre ek, ..

........... mtmnsmmmm mmalmmwunnpmmammm

........... qu&uﬁwalwwmmmwmwwm
v colliven, Q bae. Wk R whagh. 0ouaed R Yo CeRAGKD AN (NONL....

,,,,,,,,,,, A\ m%mnmmmwm ;q B tnrlf am . nwpm In. ; :a m&gm

...... o, doyoor... g amall o 1. mmwm Crn, Q. JOtdl. . XA m)
The  Ywo menmm Suad ¥ adla). . u.;r Mo M hvad.....

.................. mmmwmmm e ellun.....
Hw....2000d].. anu .. fmﬂ 00 .. L LAND. . 3

% ResultsPlus
Examiner Comments

Newton's third law is used in context and it
correctly explains the change in velocity of the two
objects after the collision.

<<<<<<

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

Level 3 for 6 marks.

34 GCSE Science 1SCO 1PH



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. (Q2)

* 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’. (Q1 and Q6)

* where a question involves a calculation, make sure they understand the physics of the situation
before recalling or selecting an equation to use calculation. (Q5)

* 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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