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Introduction

The unit was divided into six topics and all six topics were tested in the examination. It was
intended that the examination paper would allow every candidate to show what they knew,
understood and were able to do. To achieve this, each question increased in difficulty as the
questions progressed.

Within the question paper, a variety of question types were included, such as objective
questions, short answer questions worth one or two marks each and longer questions worth
three or four marks each. The two six mark questions were used to test quality of written
communication (QWC).

It was encouraging to note the positive way in which the vast majority of candidates
approached the paper, particularly in the six mark questions.

Successful candidates were:
e well grounded in the fundamental knowledge required in questions such as 5d

e willing to think, use their knowledge to solve new problems and apply their knowledge to
unfamiliar situations as in question 4d

e able to analyse data and draw conclusions as in question 3biii
e able to tackle calculations of increasing difficulty and show the stages in their working

e able to construct their explanations in a logical order, using the marks at the side of the
questions as a guide.

Less successful candidates:

e had gaps in their knowledge

e found difficulty in applying their knowledge to new situations
e found difficulty in analysing and interpreting data

e did not do well in calculations

e did not think through their answers before writing.

This report will provide exemplification of candidates’ work, together with tips and/or
comments, for a selection of questions. The exemplification will come mainly from questions
which required more complex responses from candidates.
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Question 1 (b)

It was pleasing to see the overwhelming majority of candidates score all three marks for this
efficiency calculation.

Question 1 (c)

Both marks could be scored by stating that the rate of absorption of radiation is equal to the
rate of emission of radiation when the temperature is constant. One mark was awarded for
statements which did not refer to rates such as 'energy in = energy out'.

Question 1 (d)

Full marks could be gained by using the diagram to see that some of the radiation is
reflected off the cover and some passes through the wing completely.

Most candidates scored at least 1 mark here.

Question 2 (a) (i)

The vast majority of candidates were able to describe the process well enough to score at
least 1 of the 2 marks available with a significant number scoring both marks.

Stars and the Universe

2 (a) Our Sun is a main sequence star.
It will stay as a main sequence star for millions of years, continuing to radiate energy.

(i) Our Sun was formed from a nebula.

Describe the formation of our Sun from nebula to main sequence.
(2)

Examiner Comments

This response demonstrates a perfectly adequate
description at this level, scoring both marks.
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Question 2 (b) (i-ii)

The vast majority of candidates correctly placed their line Y to the right of the line X on the
diagram and went on to refer to red shift or longer wavelength in their answer. About one
third went on to score all 3 marks by referring to the galaxy moving away.

(b) The diagram shows some lines in the spectrum of light from a nearby galaxy.
One of the lines is marked X.

X Y
| | | I
400 500 600 700
blue wavelength/nanometre red

(i) Line X will be in a different position in the spectrum of light from a much
more distant galaxy.

Draw a line on the diagram to show a possible new position for line X in the
spectrum of light from a much more distant galaxy.

Label this new line Y.
(1)

(i) Explain why you have drawn line Y in this position on the diagram.
(2)

......... Emnamwd&&m#gﬁnqgm,mmm&m@hﬁmwﬁmﬁmd,

Examiner Comments

Here is a good explanation, scoring all 3 marks.
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Question 2 (c) (ii)

Cosmic microwave background radiation or even CMB would get the mark here. The most
common errors were to omit the word 'microwave' or to say CMB and redshift.

Question 3 (a) (ii)
The most common correct response referred to convection currents in the mantle.

Full marks could also be gained by referring to uneven heating or heat from the core causing
the material under the plates to move.

Question 3 (b) (i)

Examiners were looking for responses which linked refraction or change in wave speed with
change in density or material. Just over half of the candidates scored at least 1 mark with
about a third going on to score both marks.

Question 3 (b) (ii)

Examiners were looking for responses that referred to the difference in arrival times of P and
S waves following an earthquake.

The majority of candidates scored at least one of the two marks available by making a
relevant reference to a time difference and over one third of candidates went on to score
both marks with accurate descriptions.

(i) S-waves and P-waves travel at different speeds.
The scientists use the (S-P) time to estimate how far away the earthquake is.

Suggest what is meant by (5-P) time.

ResultsPlus

Examiner Comments

This response is concise and to the point and scored
both marks.
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Question 3 (b) (iii)

Candidates could gain all 3 marks by selecting at least two points on the graph, using the
equation to get estimates of distance using S-P times from the graph and comparing them
with the real S-P times on the graph.
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(iii) Some scientists use the following equation to get a quick estimate of how far
away an earthquake happened.

distance from earthquake in km = 8 x (5-P) time in seconds

‘The graph shows the relationship between the (S-P) time and the distance
~ from the earthquake, measured along the Earth’s surface.
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Use values from the graph to evaluate the range of distances for which this
estimate is reasonable.
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ResultsPlus

Examiner Comments

A concise and accurate answer scoring 3 marks.

GCSE Physics 5PH1H 01



(iii) Some scientists use the following equation to get a quick estimate of how far
away an earthquake happened.

distance from earthquake in km = 8 x (5-P) time in seconds

The graph shows the relationship between the (5-P) time and the distance
from the earthquake, measured along the Earth’s surface.
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Use values from the graph to evaluate the range of distances for which this
estimate is reasonable.
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ResultsPlus

Examiner Comments

Even though this does not separately quote points on the graph, the examples are clearly
using points from the graph.
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Question 4 (a)

Acceptable responses covered a range of advantages to do with measurement, analysis,
recording, detail, using other electromagnetic waves and long exposure.

The majority of candidates were able to suggest at least one advantage.

Using lenses

4 (a) State two advantages of using a camera, rather than the unaided eye, for
studying stars.

Examiner Comments

This example is to do with long exposure time and other electromagnetic waves, scoring both
marks.

Using lenses

4 (a) State two advantages of using a camera, rather than the unaided eye, for
studying stars.

(2)
Am ....... CON... mm RPN TUTTS N TT I e e i
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Examiner Comments

This is to do with recording and detail.
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Question 4 (b)

Examiners were looking for an explanation showing the implications of the observations of
moons orbiting Jupiter for the geocentric model of the Solar system. This was well answered

in the main but many candidates wrote outside the answer space or even on separate
sheets. Usually this extra writing was just repeating the question.

(b) Galileo observed the moons of Jupiter.
Explain how these observations helped to change scientists’ ideas about the Universe.
(3)

Examiner Comments

This response outlines the geocentric
model and states that moons orbiting
Jupiter means that not everything can be
orbiting the Earth. Full marks.

answer.

ResultsPlus

Examiner Tip

It is not necessary to repeat the question
in your answer. It wastes time and
can sometimes get in the way of your

GCSE Physics 5PH1H 01

11



Question 4 (d) (i-ii)

Even though this only required substitution into simple given equations, the equations were
unfamiliar and the question had to be read carefully to select the correct data to input. The
minus sign was required to score the mark in part (ii). The vast majority of candidates were
able to score at least 2 of the 3 marks available here.

(d) The linear magnification of a thin lens is given the symbol M.
The following equation for M is used for lenses in cameras.

f

M =
(d=f)

where fis the focal length of the lens and d s the distance between the lens and
an object,

A lens has a focal length of 12 cm.

(i) Use the equation to calculate M when the distance from an object to the lens
is 14 cm \L vl é

D o

(i) Use the equation to calculate M when the distance from an object to the lens
is11 cm

I L S (1)
n-\1 =1 \
M= "\Q ......................
ResultsPlus

Examiner Comments

Clear working and perfect answers, scoring all 3
marks.
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(d)

The linear magnification of a thin lens is given the symbol M.
The following equation for M is used for lenses in cameras.

f

——

M =

(d-f)
where fis the focal length of the lens and d is the distance between the lens and
an object.

A lens has a focal length of 12 cm,

(1) Use the equation to calculate M when the distance from an object to the lens
is14 cm

e - e 2 tg_ B L (2)

ﬁ ResultsP

(ii).

(i) Use the equation to calculate M when the distance from an object to the lens
is11cm

X&. | -\ = - (1)

M= S

.._[—2—- > L M= b

us

Examiner Comments

This candidate scores both marks for part (i) but then uses the object distance from part (i)
instead of the focal length to substitute into the equation, therefore scoring no marks in part
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Question 4 (d) (iii)

This question targted the most able candidates. Successful candidates analysed the data
and saw that negative magnifications were all for object distances that were shorter than
the given focal length and positive magnifications were all for object distances that were
longer than the given focal length. They then used their knowledge from their practical work
with lenses to deduce that the sign of M indicated whether the image was real or positive or

upright or inverted.

distances between object and lens.

(iil) The table shows the magnifications produced by this lens for different

3.0 -1.3
9.0 -4.0
15 4.0
21 13

ResultsPlus

Examiner Comments

One of the two possible correct responses, ignoring
the poor spelling of whether.

GCSE Physics 5PH1H 01
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(ili) The table shows the magnifications produced by this lens for different

distances between object and lens.

3.0 -1.3
9.0 -4,0
15 40
21 13

Suggest what the sign of M indicates about the image produced by the lens.

ResultsPlus

Examiner Comments

This response demonstrates the other possible
response.
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Question 5 (b)

The two different electromagnetic radiations had to be identified for the first mark. For the
second mark, candidates had to refer to absorption of ultraviolet and emission of visible
light.

(b) The picture shows a woman checking that a banknote is genuine.

She is using a lamp which emits a radiation which is part of the electromagnetic
spectrum. )

lamp

banknote

\

Explain how two different electromagnetic radiations enable the woman to check
the banknote.

(2)

....... ’r hebo.ﬂlcnote M&cmes[t:ab&orbs
. J(h?. ............. WL evevilolee L\&ht&,ﬁ;@ne ....... F .

mnd\e.mu.tsmatbleuﬂnc s 05 osedh €6

+1US

Examiner Comments

Both types of electromagnetic radiation are mentioned and the correct references to absorption
and emission are given. Full marks.
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Question 5 (c)

This was intended to be a difficult calculation involving two equations, although one of
the equations was very straightforward. It required a substitution, a transformation and
numbers in standard form. A very pleasing number of candidates scored all 3 marks,
showing the value of setting out working in logical steps. Many scored one mark for
substituting correctly into the equation relating wave speed, frequency and wavelength.

(c) A light wave from a star has a frequency of 6.67 x 10" Hz and a_wavelength
of 450 x 107" m.

The star is 4.00 x 10'¢ m away from Earth. e Seeps
Calculate the time it takes light from the star to reach the Earth. - Mg
- LA 3
W AUSPLB =\ rtguenicy & WO e )

(670X (s w0

- 300 | S0600

016010060001653)5"

timetoreachEarth= ..o 5

Examiner Comments

This candidate scored the first mark for the first step
then went no further.
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(c) A light wave from a star has a frequency of 6.67 x 10'* Hz and a wavelength
of 450 x 107" m.

The star is 4.00 x 10'® m away from Earth.
Calculate the time it takes light from the star to reach the Earth.

coave speeth =freg,. x woove | _ )
(663 x10™ ) ¥ (SO o) - goorsoooo

Lo Cwespeed = o[\ SIOnCe G- OO <10
T —3?-@
- 1IR30 &

€
time to reach Earth = |=5’<|0 5

ResultsPlus

Examiner Comments

Clear working, set out in logical steps, full marks.
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Question 5 (d)

A detailed explanation for level 3 (6 marks) would clearly differentiate between the
directions of vibrations for longitudinal and transverse waves relative to the direction of
travel of the wave and give at least one example of each type of wave from the list given in
the question. There was a good spread of responses across all 3 levels.

*(d) Explain the differences between longitudinal and transverse waves,

Your explanation should refer to ultraviolet, ultrasound and seismic waves.
(6)

STohansvense . @ muqz_ lnave. wibaahions Mm &

ak :hwc,f_ ..... d 'f'Cwe WAYE . Longﬁlm(mm«[mweahgwm
Mm& M ......... ﬂ:‘mveﬁ . the  Same. AM o, a3 fhe
LADeVE - Mfk dﬁci’\.awz.gue}m wWavel one . Mvc)ﬂf ARaves

av eks(’ e.id. o Pronsvense waves .
{ wave cahick,

linad. oaves .

.___Tmmweme. WAVES. . Cam.. }ﬁgvei ’r&w% VACULM,. r!ac..t ..........

ﬁ ResultsPlus

Examiner Comments

This candidate has clearly explained the difference
between transverse and longitudinal waves by
referring to the directions of the vibrations in relation
to the direction of wave travel. They have illustrated
their explanation with correct examples. 6 marks.

GCSE Physics 5PH1H 01
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Question 6 (a) (i)

This calculation involved a substitution and a transposition. It also required a unit
conversion.

Electricity

6 (a) A man monitors how much money he spends on electricity.
He uses a device which calculates the cost of electrical energy used.
He connects his 2.9 kW electric kettle to the 230V mains supply.

@ Calculate the current in the kettle element. e . . )
P: _Z'X_U > 1'2.- (3 S‘G; h- (3]
2Apless = T x 250
290 w = I = 230 v

I = ,.?';;%9" S L co96a5CS 2153, ., current=_ V4.6 A
/—-\ ol

ResultsPlus

Examiner Comments

The working is clearly shown, step by step, including converting kilowatts to watts. Full marks.

Question 6 (a) (ii)

The main difficulty with this calculation was that there were 4 variables to consider. A mark
could be gained for substitution in the equation if the working was clear enough.

(i) The device shows that in one week the total cost of the electrical energy used

by the kettle is 97 p.
1kW h of electrical energy costs 17 p.

Calculate the length of time for which the kettle has been switched on during
the week. .9
Ap = A * Reex 17 0)

% Q7 1.9 1709675
Tk

(st ©of - ‘Oow % a9 CoSF of
elec~ N

ResultsPlus

Examiner Comments

Here the working is shown but not clearly. The calculation is correct so gains all 3 marks.
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Question 6 (b)

Candidates were not expected to give an explanation of this situation beyond the
requirements of the specification. A detailed explanation for level 3 (6 marks) would link the
motion of the magnet to the size or direction of the induced current and refer this to points
on the graph.

There were many very good responses to this question, displaying a good understanding
of the concept. Equally, there were many responses that did not get as far as saying that it
was the magnet moving in the coil that induced the current.

*(b) The diagram shows a model used to generate electricity from water waves in
a tank.

A ball floats on the surface of the water in the tank.
A coil of wire is fixed to the floor of the tank.
A magnet is suspended from the ball inside the coil.

When a wave is sent along the surface of the water the ball moves up and down.
ball

direction of :
water wave

coil of wire
tocircuit = magnet

floor

The graph shows the current induced in the coil.

'y
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Explain how this current is induced in the coil in the model.
You should refer to the model and to the labelled points on the graph in your answer.

ﬂ.’& a. Magnel Mg ﬂ‘m‘gt PEN e ‘?-
curred o e @l g.ove. (-elecévbﬂﬁqwd‘é wcluc}w«)
e kbl g uﬁpcnda e ragmek so ot Jho Vel S adiayy

liked e oty H Ao woder
Em&w& % Mepag. ?JLJ’ ﬂw MM O

tnduchy 4. ﬁ; MZ e preckien (P)

He..00s Wk (O wae Jhice, toe.

(}’Um Y cehers. Jfa Were ot wes (Q).. Aot ol Ay
e Canses Mo rogaed % to wowe dew e

u@caac?z{tcgfoliﬁa( mmwwa Jf i !1 %‘%

Examiner Comments

This response states that a current is induced when the magnet moves and that the direction
of the current changes when the direction of movement changes. This is related to the graph
by saying that P and R show currents in opposite directions. 6 marks.

Totag'or Quutlon 6 2 marksl

22 GCSE Physics 5PH1H 01



Paper Summary
Based on their performance on this paper, candidates are offered the following advice:
e Make sure that they have a sound knowledge of the fundamental ideas in all six topics.

e Get used to the idea of applying their knowledge to new situations by attempting
questions in support materials or previous examination papers. Question 3biii would be a
good example on this paper.

e Show their working at each stage of a calculation, particularly in complex calculations or
those involving transposing an equation.

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

e Avoid repeating the question in their answer.

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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