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Introduction

This is the second examination of the first unit of the new specification.

There will be a general increase in difficulty from question 1 to question 6 but each will start
with at least one item targeted at the lowest ability expected for the paper. It is important,

therefore, that all candidates attempt to answer each question.

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.

The overall impression was that majority of candidates coped well with this examination.

Successful candidates:

read the questions carefully and answered the questions as they were set
used scientific terms correctly

were willing to think through the possibilities and apply their knowledge when the
question asked for suggestions to explain new situations

were able to tackle calculations methodically and show the stages in their working

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

Less successful candidates:

did not read the questions carefully, and gave answers that were related to the topic
being tested, but did not answer the question

did not understand the meaning of key scientific terms and phrases
found difficulty in applying their knowledge to new situations
did not show the stages in their working

did not think through their answers before writing.
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Question 1 (a) (i)

This question was answered well by the majority of candidates, with over 70% scoring both
marks. A significant number of candidates interchanged the two types of electromagnetic
radiation and scored only one mark.

Question 1 (a) (ii)

The majority of candidates, over 60%, correctly identified gamma rays as having the
highest frequency.

Question 1 (b) (i)

The majority of candidates scored two marks on this question. The most popular answers
referred to the identification of forged banknotes and the writing of secret messages.
Weaker candidates often failed to score two marks by giving insufficient descriptions.

(b) A special ink Is invisible when looked at under normal light.
It glows when ultraviolet radiation is shone on it.

(i) Describe how this ink could be used.
(2)

S ink. . could. ke 8ed. +o . detect 50@2@)
bonk notes . o R

ResultsPlus

Examiner Comments

Most candidates gave this answer to gain the available marks
for this question.

Question 1 (b) (ii)

The vast majority of candidates scored one mark for this question.
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Question 1 (c)

A wide variety of possible uses were given, with the most popular being in security checks
at airports. A significant number of candidates, despite being asked to consider non-

medical uses, gave responses referring to broken bones or teeth.

This candidate scored two marks.

(c) X-rays have many uses.

Describe one use for X-rays other than medical uses.

Ta me airpore, O Check
LNCASE EnELr L AS

(2)

AONAY ...

Qs QuNI, bomky
drags. . anol  oxher alegal tngs

ResultsPlus

Examiner Comments

The answer gives a recognised application and detail of how it is used.

Examiner Tip
When candidates attempt to answer questions that have two
marking points, they should try and ensure that they make
two separate points in their responses.

This response scored one mark.

(c) X-rays have many uses.

Describe one use for X-rays other than medical uses.

ResultsPlus

Examiner Comments

This was accepted as a valid application, but the candidate has
given no detail of how X-rays are used.
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Question 2 (a)

Successful candidates drew from their own experimental experience and used the
information in the question to give detailed descriptions of how to measure the focal length
of a lens using a distant object.

Weaker candidates gave only a part or a confused answer, with the weakest candidates
merely stating that you measured the distance with a metre rule.

A weak response scoring no marks.

! Using lenses

|
2 (a) Sunita prepares some equipment for a class practical.

She measures the focal length of different lenses.
| She uses a metre rule, some white card and the light from a distant window.

Describe how she could measure the focal length of a lens using this equipment.
(2}

ane._could..Measule.. e Lfocal ....\gnarh. |

ResultsPlus
Examiner Comments

The candidate has not used the information in the question.
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This response scored both marks.
Using lenses

2 (a) Sunita prepares some equipment for a class practical.

She measures the focal length of different lenses.
She uses a metre rule, some white card and the light from a distant window.

Describe how she could measure the focal length of a lens using this equipment.

ResultsPlus

Examiner Comments

The candidate has used the information in the question to give
a clear description of how to measure the focal length of a lens.
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Question 2 (b) (i)

Only 56% of candidates were able to recall that the change in direction of the ray entering
the lens was known as refraction.

Question 2 (b) (ii)

Most candidates recognised that light would change direction as it exited the lens, and many
correctly predicted the direction it would take.

Students should be encouraged to use a ruler when drawing straight lines.

Question 2 (d)

The popularity of astronomy with candidates was demonstrated here as many were able to
give a full and accurate account of Galileo's observations and conclusions.

Question 3 (b) (i)-(iii)

The majority of candidates plotted the points correctly, within a half square tolerance. It
was encouraging to note that very few candidates were seen to lose marks by the poor
placement of points.

Of some concern was the small, but significant, number of candidates that didn't plot the
points at all, even though they drew a best-fit curve. It is possible that they had missed
part (b) (i) of the question.

Candidates need to be encouraged to read the question paper carefully so that no questions
are inadvertently missed.

Almost without exception, candidates drew a curve to join the points, although a large
number omitted to include the point at 0, 90.

There were very few instances seen of candidates extending the cooling curve for the silver
can in order to answer 3 (b) (iii). Other candidates must have estimated this by eye, giving
rise to the large range of answers.

Question 3 (b) (iv)

Only 50% of candidates gave a temperature within the accepted range. A significant
number seemed to think that the can would carry on cooling well below room temperature.

Question 3 (c) (i)

Almost as popular as the correct answer was, “black attracts heat from the sun”. It was not
possible to credit this, and teachers should be aware of the need to encourage candidates
to use the correct scientific terminology when talking of methods of heat transfer such as
conduction, convection and radiation.
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Question 3 (c) (ii)

The formula for this calculation was given on page 2 of the question paper; hence marks
were only awarded for correctly substituting the figures and evaluating the answer. The
majority of candidates were able to substitute the values correctly, though a smaller number
gave the correct answer. It was apparent that some candidates had problems dealing

with the powers of 10 involved. Centres had prepared candidates well for this type of
question with almost 70% of candidates scoring both marks.

This response scored one mark for correct substitution.

(ii) The heater supplies 9000 J of thermal energy in 20 seconds.

Calculate the power output of the heater.
(2)

9600'5 =10 =kS0 s

power output = % W

ResultsPlus

Examiner Comments

The ambiguity regarding the answer meant that the mark for
evaluation could not be awarded.

A

ResultsPlus

Examiner Tip

Candidates should check that the final answer line
agrees with their working.
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This response was given one mark.

(i) The heater supplies 9000 J of thermal energy in 20 seconds.

Calculate the power output of the heater.
0 45
LWL
20 {40

(2)

power output = LTOB e W

ResultsPlus

Examiner Comments

This would have been given zero marks if the working had
not been shown.

Examiner Tip

Always write down the equation being used and show your working.

This well presented response was given two marks.

(i) The heater supplies 9000 J of thermal energy in 20 seconds.

Calculate the power output of the heater.

- WU).:Q wyed P-; ‘_:\_9__.@_9-— (2)
Pory Ak Fadun 20

power output = ... (.1- SO ....... W

ResultsPlus

Examiner Comments

The candidate has written down the equation needed,
substituted values and evaluated correctly.
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Question 3 (c) (iii)

There were fewer correct responses to this question than 3 (c¢) (ii). Many candidates
scored no marks as no working was shown.

There were many examples of students inserting numbers the wrong way round (18000
/ 9000) to give an answer of 2 or 200%. Students should be made aware that no
process can be more than 100% efficient. So if, efficiency comes out at over 100% they
should revisit how they have done the substitution step of their calculation.

Question 4 (a) (ii)

An encouraging number of candidates were able to clearly demonstrate an appreciation of
the benefits of astronomy carried out above the Earth’s atmosphere. Good answers made
clear the role of the atmosphere and its different elements in distorting or obscuring the
view of a ground-based telescope. Less able candidates seemed to think that being a little
closer to the object being viewed was significant, or compared the telescope in space to the
naked eye rather than a ground-based telescope.

This response gained both marks.

(li} The photograph was taken using visible light.
Describe a benefit of using a telescope in space.
(2)

AR GO MR- K0 WS O SRIRSCOPR N SE00. andk

Examiner Comments

The candidate gives a clear description of the benefits of a
telescope in space.
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Question 4 (b) (i)

The majority of candidates gave a correct type of electromagnetic radiation.

Question 4 (b) (ii)

This was not as well answered as 4 (a) (ii); candidates found it difficult to provide enough
clarity of expression when discussing the improvements to understanding of the Universe
furnished by modern telescopes. Most answers tended to concentrate on the idea that
modern telescopes gave greater resolution, e.g. “You get a much clearer image so you
can see more stuff”; more able candidates were able to successfully qualify this, e.g.
“The images are more detailed so you can see new planets and stars”. A small number of
candidates referred to specific discoveries, such as “You can use them for detecting things
like microwaves, which gave evidence of how the Universe started in the Big Bang”.

Weak candidates described things seen already before modern telescopes, and few
candidates thought that radio telescopes could "hear" sound waves from space.

Question 4 (c) (i)

A large number of candidates answered this well, with answers ranging from the detailed,
“a nebula is formed of a cloud of dust and gas, mostly hydrogen”, to the less detailed,
“cloud of gas”.
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Question 4 (c) (ii)

This was well answered by most candidates, with some excellent full explanations being
seen. Most answers included references to gravitational attraction being involved in the
contraction of the nebula, with the transfer into heat energy gaining a third mark. Some
candidates did not read the question thoroughly, and just wrote down the life cycle of a star
from nebula to black dwarf via red giant.

Not very well expressed, but sufficient detail for three marks.

- - - n
(i) A nebula eventually becomes a star.

Describe how a nebula becomes a star.

hga}
hot . Al +heS
e Noblae Yo

ResultsPlus

Examiner Comments

The candidate has made a good enough attempt at making
three separate points to gain the three marks available.

This response scored no marks.

LoeCous . ofadualivg. dust. oids .
LU0 0 B an ol O A
=00 N ODWS. ove. BMe. ol

s .\CZ.G‘: P

Plus

Examiner Comments

Examiner Tip
Read through your work to make sure that you

have actually answered the question that you
were asked.

The candidate has confused the nebula stage
with later stages in the life cycle of a star.

GCSE Physics 5PH1F 01

13



14

Question 5 (b)

More able candidates successfully identified the stages of emission, reflection and detection
of ultrasound waves as an aid to finding prey for the bat.

Weaker students clearly thought that ultrasound was ‘super-powered hearing’. There were lots
of references to moths making tiny noises which the bat’s ‘ultrasound hearing’ can pick up.

There were also a significant number of responses which stated that the bat used its eyes to
achieve this.

Candidates often contradicted themselves by first annotating their diagram correctly and
then writing something to the effect that the bat listened out for the flapping of a moth’s
wings and then used ultrasound to communicate with other bats.
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Question 5 (c)

The use of X-rays for seeing broken bones, and ultrasound for examining a fetus were well
understood by most candidates, though some struggled to express this understanding in
their responses. The differences between them were less clearly understood.

Many more students knew that ultrasound reflected than knowing that X-rays are absorbed.

There were very few references to ultrasound being used for 3-D imaging, or to acquire a
moving picture.

Very few candidates made any real attempt at comparing and contrasting the two types of
medical scans.

This response was given six marks.

*(c) Ultrasound and X-rays are used for medical scans.

Compare and contrast the advantages of using ultrasound and X-rays for medical
scans.

(6)

advanQes. ot Uqu
X-(aus ale that doctors. a@
ab 0 see tho lon. of Fracture
oc!uonma@s Of vitTasound aie
that @ PEQNANT INOMLN 1S Al
o 4ncl out whether nNor baby
has o hearr beat of _wt, and o
LenCk R eargthing 1S ckay
with tho baky, oltiasound (s
QQfPI than X-oux Qs it CL%Q/)
dam@gye e bocuﬂ

ResultsPlus

Examiner Comments

There is sufficient detail and evidence of a comparison to reach level 3.

GCSE Physics 5PH1F 01
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This response was given four marks.

U\fm&xu\c\ 1. e, e el 00 \D\c.mk ok N\_L)QL; N,
um%ﬂc:p o pecddus.,

. \A m.k.s% o aseQ.. \/Cc.:;% brcke.ﬁ bom.aa > “\Qb:du.j
: Pr‘c.‘_-ﬂ'\m oo fereen inblack and ok .

ﬁ ResultsPlus

Examiner Comments

There is no extra detail beyond the description of two uses.

No attempt was made to compare or contrast the two types of
medical scan.

Examiner Tip

In six mark questions try to put as much detail in as
you can but, be careful not to put in wrong science as
this can move you to the bottom of a level.

This response was given two marks.

16
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Some.. .thimfj. - arorg Laki. the  ones.
UHrca.  Sound. (S..USeS  to  epan. . the 1000y

ResultsPlus
Examiner Comments

The candidate only gives a simple use of X-rays. The use of
ultrasound is not sufficient.

A
2/ OO ResultsPlus

Examiner Tip
When answering the six mark questions try to structure
the answer before starting to write, to ensure that it
is clear and coherent. Remember spelling, punctuation
and grammar at all times.
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Question 5 (d)

Most candidates were able to gain at least one mark here, but few achieved all three as they
struggled with reconciling the powers of 10. Only the most able recognised that the time of
travel equated to twice the thickness of the metal (as the wave was reflected).

A very common response gaining one mark.

(d) Ultrasound is used to scan metal pipes to measure their thickness.

The ultrasound wave travels through the metal and is reflected at the inner

surface of the metal,
The reflected wave is detected after 0.003 ms (0.000 003 s).
The speed of the ultrasound in the metal is 5000 m/s.

Calculate the thickness of the metal,

\ distance = speed x time

Sooo K 0003 = \5

(3)

thickness of metal = .. l 5 ..................... m

ResultsPlus

Examiner Comments

The candidate has substituted the wrong value for time.

OO ResultsPlus

Examiner Tip

Make sure you read the question carefully. The value for
time in seconds should be substituted into the equation.
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A common answer from a more able candidate which gains two marks.

(d) Ultrasound is used to scan metal pipes to measure their thickness.

The ultrasound wave travels through the metal and is reflected at the inner
surface of the metal.

The reflected wave is detected after 0.003 ms (0.000 003 s).
The speed of the ultrasound in the metal is 5000 m/s.

Calculate the thickness of the metal.
(3)

distance = speed x time

5000 x 6006063 - 0-0(S

thickness of metal = ... OO’S'm

ﬁ ResultsPlus

Examiner Comments

A clearly set out calculation assists in correct evaluation.

It is essential that candidates have a calculator in the exam,
and are confident in using it. Questions using realistic values
will often produce difficult numbers.

OO ResultsPlus

Examiner Tip

Remember to bring your own calculator to the exam,
as you will be more familiar with its use.
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Question 6 (b) (i)

Most candidates recognised the idea of transferring (kinetic) energy from the waves to the
magnet. However, few were able to describe the scientific principles of electromagnetic
induction. This is a difficult concept, especially when applied to a novel situation rather than
the laboratory experiments candidates might be used to.

A fairly typical example of an answer scoring two marks.

(i) Explain how this device produces an electric current.

H‘i Cloakng ol Moves VP ano C‘)@ wN
C*ﬁr.‘mf\’jk’ {‘LQ Wa .5 0.(\?5 .\"j\\\‘i& he balsS K\S_,,j o
VP QE\}) @Qu_; 0 \‘L@ Mogel Q\\&'Q( hed) 19 Moving
VP oW down Erowmh  thg Lo Coil o
Crreelrd  QgCXNCyy,

ResultsPlus

Examiner Comments

Very few candidates talked about the magnetic field of the
permanent magnet interacting with the wire in the coil.

Question 6 (b) (ii)

Many candidates knew what was necessary in order to increase the current but a number
struggled to express this in a rewardable fashion. “"Use a bigger coil and a bigger magnet”
was a popular response that couldn’t be credited, as simply increasing the size of these
does not necessarily increase the current. Candidates need to be made aware of the
importance of the correct terminology for this process, so that they can be given credit for
their knowledge, e.g. “Use a coil with more turns and a stronger magnet”.

The key idea that bigger magnets are not necessarily stronger needs reinforcing with
students.

GCSE Physics 5PH1F 01
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Question 6 (c)

Many able candidates gave an answer that clearly stated both advantages and

disadvantages of tidal power, and quite a few further qualified these answers by comparing
tidal power to other methods of electricity generation. Less able candidates often confused
tidal power with hydroelectric power and talked of running out of water as a disadvantage.

Many students gave responses referring to wave power, rather than tidal, stating that when
there were lots of waves more electricity would be generated, and that this depended on the
weather / wind.

Only a few responses made reference to the national grid. Most implied that the local town
could only get its power from the dam, so when the tide (or waves!) weren’t flowing there
would be no electricity going to the houses.

This response was given full marks.

*(c) Another way of producing electricity from a renewable source is tidal power.
A dam is built across the mouth of a river.
Tidal water gets trapped behind the dam.

The trapped water is used to generate electricity.

Discuss the advantages and disadvantages of using tidal power rather than other

methods of generating electricity.
(6)

Ahe_advantaods. of _using ere Eidal poned
athed Hnen Cg?,csc?i];\cmo.. of @mf rc*t i
Cleetrico, (NU:V tl/\mcg; 0N 43
ot U\lWCh (S hon Pmca\./cb.f @‘ﬂd
egel_pamley 1S Teneabule 1s fice] powe
Well nver Yo ook ot ol end Cocl
will. Also K dosené poz ot¢ U a{fho:pb
LT NAL e 0, lobC\ WNo(ming, On tU
ot nand £ po(Mt’( dos¢ Mo))\/(’
as Mmoth enceay as 0il ond “coq).
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ﬂléo + L€ U] ﬁ) ﬂ ( ()\ [N %lﬂ (Total for Question 6 = 12 marks)

({‘ f[ r t[d&\ OV\}[[TOTALFORPAPEnzaom.nxs
%Hmaﬁ O{CVY\P&\ Ez‘f(}d gm be aut o]
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wExaminer Comments

The candidate gives detailed advantages and disadvantages of
tidal power and also contrasts tidal power with the atmospheric
pollution caused by generating electricity using fossil fuels.

Q ResultsP

Try to save time by not repeating the same information
in an answer. Try to include specific scientific words in
your answers.

us

This response scored four marks.

________ TL‘\. D..ck uw\tacg ok Mu}aﬁ T Aol viveales~
= ._.-fy..ro.c,l__uc,.@ elecktrne! hj Froxva s tlaedk 3

aswe W Gk coun.. chestro Y- auntvitcll holotals

. ey pwzat
AR oA DA Hae  SEOLER T .

ResultsPlus

Examiner Comments

The candidate gives a straightforward advantage and
disadvantage of using tidal power to generate electricity.
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This response was given two marks.

The QoNANQES Qve. Anar osing fiost
Pgw s . fe and o ase e (ﬂﬂu@jﬁ’_..
L (s 56 (0 N TS e
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ﬁ ResultsPlus

Examiner Comments

The candidate has given a straightforward advantage of using
tidal power to generate electricity.

The second part of the answer is not a valid disadvantage of
tidal power.

Examiner T|p

Read through your work to make sure that you have
actually answered the question that you were asked.
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Paper Summary

The paper allowed candidates of all abilities to access marks in all questions. Weaker
candidates found difficulty with describe, explain and discuss questions, and with some of
the calculations.

Candidates should:

memorise the basic facts which are stated in the specification
use technical terms wherever possible in descriptions and explanations
give a reason as well as a statement when answering an 'explain' question

practise applying their knowledge to new situations by attempting questions in support
materials or exam papers

read the question carefully and underline the key words.

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/drade-boundaries.aspx
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