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Introduction

This was the second examination of paper 1SCO 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. It included 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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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 that highlight successes
and misconceptions, with the aim of aiding future teaching of these topics. It will be useful to have

the question paper and published mark scheme to hand in order to place the comments that follow
into context.
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Question 1 (b)

Most candidates were able to score at least one mark; usually by stating the infrared would be
blocked by the armchair. Better candidates gave a reason; usually that the wavelengths of infrared
and radio waves are different. A few candidates included the idea of radio waves diffracting around
the armchair in their response.

There was a common misconception that radio waves are ‘stronger’ than IR.

(b) Some television remote controls use infrared radiation and other remote controls
use radio waves.

Explain why an infrared remote control may not switch on the television from
behind an armchair but a radio wave remote control always will.
(2)
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ResultsPlus

Examiner Comments

This response correctly suggests that infrared
would be blocked but then goes on to essentially
repeat this by stating that radio waves would pass
through. It scored 1 out of 2 possible marks.

For 2 marks, the answer needs to suggest a reason
why they behave differently; such as radio and
infrared have different wavelengths.
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Question 1 (c) (i)

Most candidates correctly identified the x axis for wavelength with many correctly answering 12cm.
The majority of marks lost were for not understanding what constitutes one whole wave.

Question 1 (c) (ii)
Candidates were usually able to describe the motion of the cork as being either up and down or
perpendicular to the direction of the wave. However, there was a wide-spread misconception that

the cork would also be carried along with the wave.

(ii) Describe the motion of the cork.

You should include how the cork moves relative to the direction of travel of the wave.
(2)

TS 0L LY NSV RN WAVe whith means. tnat.tne cork ...
b boboup.and. down, sroaveiling. perpendiculor to the. ...

B R X AR R I o 4K 1 CY o 1L -

ResultsPlus

< Examiner Comments

A concise response that scored both marks.
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(ii) Describe the motion of the cork.

You should include how the cork moves relative to the direction of travel of the wave.

(2)
o0 ok e op OF. e L . o KF R (OB ............
eweta... down.. o Ge... botter. af. . .de. . cxaue... bchahrmq#‘mdmﬁz
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ResultsPlus

Examiner Comments

There is a mark for describing the up and down
motion of the cork but the cork does not move
along with the direction of the wave.

1 mark only.

Question 1 (d)

This was a straightforward calculation for many candidates. The majority of mistakes came from
incorrect evaluation resulting in answers that were 10 times too large.
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Question 2 (b) (i)

Most candidates could recall that a Geiger counter was an appropriate detector.

Question 2 (b) (ii)

Candidates were very familiar with the idea of background radiation and this was a well answered
question with a broad spread of correct answers given. Incorrect answers stated were mainly forms
of electromagnetic radiation

Question 2 (c)

Previous papers have used a decay graph to introduce half-life. This question gave the required
information as two statements. Many candidates found it difficult to extract and process the
required values from these statements. Some candidates identified 3 half-lives but then made
errors. Many candidates attempted halving more than once to score the first mark point but did
not then multiply the number of half-lives by the time for 1 half-life or counted 4 half-lives instead
of 3. A common mistake was to subtract 5700 from 125,000 or to divide 1 000 000 by 125 000

(c) Carbon-14 is radioactive and has a half-life of 5 700 years.

The number of radioactive carbon-14 atoms in a very old piece of wood is found
to have decreased from 1000000 to 125 000.

Determine the age of the piece of wood.

00 3
_l__O_P_?_-E}—-;—— :8‘:7

25 0oo

% 7 x5 7200 =17100
/4

age of wood =...#.7.. S years

(2)

ResultsPlus

Examiner Comments

This illustrates a very good way of approaching this
sort of calculation. However, it does require very
good skills in mathematics. Examiners did not see
many responses using this approach.
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(c) Carbon-14 is radioactive and has a half-life of 5700 years.

The number of radioactive carbon-14 atoms in a very old piece of wood is found
to have decreased from 1000000 to 125 000.

Determine the age of the piece of wood.

| OG0 oo
v

SO, o0
's

250,000

\'
| 2§, OO0

- ' age of wood = "7‘00 ears
=D half [ives 9 Y

(2}

§200y%- [7/{00W3

ResultsPlus

Examiner Comments

This was a more common approach. The candidate
has found the number of half-lives that have
elapsed by dividing the number of atoms by two
until 125 000 remain. It needed to be divided 3
times.

The age is then 3 half-life periods, or 17 100 years.

Full marks
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(c) Carbon-14 is radioactive and has a half-life of 5700 years.

The number of radioactive carbon-14 atoms in a very old piece of wood is found
to have decreased from 1000000 to 125000,

Determine the age of the piece of wood.
1 O00000 T = DO OO Bl Weed
SO0 7 = 450,000 2 R L)
950,000 -1 = (15,000

{2)

57600 x3 = | TI00OO

age of wood = ...... 17\C>C>C> .......... years

ResultsPlus

Examiner Comments

Here the candidate has used a similar method to
find 3 half-lives.

Unfortunately an extra O appeared when
calculating the age which gave an answer that is 10
times too large.

However, the examiner could clearly follow the
working and could confidently award 1 mark of of
a possible 2

@ ResultsP
Examiner Tip

Always show your working. You may still get some
marks even if your final answer is wrong; provided
that the examiner can see that you are following
the correct method.

10 GCSE Combined Science 1SC0O 1PH




Question 2 (d)

Most candidates knew that there was a change in the number or neutrons and/ or protons but
many misidentified which ones increased, which ones decreased and the consequence. For
example, it was common to read: “mass changes, but proton number stays the same”. There was
some confusion over what happens to the electron and many answers incorrectly referred to (or
implied) ionisation. There was also a surprising amount of confusion over beta plus and beta minus
decay.

(d) Carbon-14 decays into nitrogen-14,
The symbol for nitrogen-14 is "IN

Explain what happens in a carbon-14 nucleus when it decays to a nitrogen-14 nucleus.

“ i )
............................................................ £ CH‘TN(BJ&O\ QM Hecans

__________________________________ (5 voa@ . OFOMIC  NUIAGA bt tncraesad by

_____ N 3 S AGANS (L fRe RCOTON. byt
................................ Pra.... 08 0G5S .OUMDer. . IFOMS e TOMAL -
ResultsPlus

Examiner Comments

1 mark for beta minus decay.

| mark for stating that the atomic number
increases but the mass number stays the same.
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(d) Carbon-14 decays into nitrogen-14,

The symbol for nitrogen-14 is "IN
Explain what happens in a carbon-14 nucleus when it decays to a nitrogen-14 nucleus.

(2)

......... des. cms SM d.udmnm, ondk..
..... s VD, 1m‘\>€_& mc\ 'l’L,.a..nh Lodea..

<eyoen.. beda

q}..uhms_ ..................

ResultsPlus

Examiner Comments

1 mark for identifying beta decay. The remainder
of the answer is not correct.

Answers like this were quite common.
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Question 3 (a)

Candidates were better this year at describing practical investigations and are taking more care to
identify what is being measured and how the measurements are to be made. Many responses
identified mass as a key variable and went on to correctly describe repeating with different masses.

There was less clarity about the measurement of height. Typical incorrect responses would refer to
the height of track, or to how far the trolley went up the track.

Few candidates mentioned that it would be necessary to mark the highest point reached by the
trolley in order to then make the necessary measurement of h.

Better candidates suggested repeated readings in order to get more reliable results.

GCSE Combined Science 1SCO 1PH 13



3 Figure 2 shows a way of projecting a small trolley up a sloping track.

button

track
trolley

Figure 2

When the button is pressed, a spring is released in P that projects the trolley up the track.
The trolley travels up the track, stops and then rolls back down.

( The spring in P always exerts the same force when projecting the trolley. )

(a) A student investigates how the mass of the trolley affects the maximum vertical
height, h, reached by the trolley. ~

State the measurements the student should make to complete the investigation.

You should make use of the equipment shown in Figure 2 and any othgrx
equipment that is needed.
(4)

First , e student wilk need to use a. scaletp.
meaSwre. The. mass lc.’, trolley.s
Mdgpmcﬂehb va?abfe ...og,.m e,f%.ﬁ , Wt
leuﬂ..r.». o Weas e e max}mm» gt T
he tvslley reaches on fme frack. This A sa
dypenden® vanable Thay il weed o repect theze sieps

witl ml( &ﬁrw«t ........... masses. to se2 o mAPS.
C{g ~ much force B)

reeded 10 W\& Per D Ct. T
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%Z ResultsPlus
Examiner Comments

This answer describes exactly what should be
measured and how the measurements should be
made.

It scored full marks.

Examiners saw many responses like this.

AJAM@U%WEOU&VOI@MretorAJcsmu
Uil Using be Same Seb OF Scales

dindk L again reasuteg Yo distce  bavold Using o
e s He force exerked by Bl SPANY

%Z ResultsPlus
Examiner Comments

There is a mark for describing how to measure the
mass of the trolley and another mark for
describing how the mass can be changed.

However, it not clear what is meant by "distance
travelled". No further marks were awarded.

2 marks out of 4
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Question 3 (b)

There was some uncertainty about the instruction to “use data from any two points on the graph”.
Candidates would often simply quote values without attempting to process the data.

Nevertheless, many candidates attempted at least one calculation and most of those found two
appropriate points on the graph to use in their calculations.

The most common error was to simply multiply the height by the mass rather than calculate
gravitational potential energy from m x g x h. They could, however, score 1 of the three marks for

this.

A few candidates misunderstood the question and attempted to find the gradient of the graph and
/or simply described the shape of the graph.
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(b) Figure 3 is a graph of the student’s results.

0.24
0.22 +
1 “ o2
.1,\ ' o.'l.p"
g l 0.20
T
K 0.18
0
height, h,
inm \
0.16
0.14
0.12
0.
0- Q90 — ISk
0.10 0-65 - 0-212
0.60 0.70 0.80 0.90 1.00
mass of trolley in kg
Figure 3
The student states that the energy transferred by the spring is the same each time
it is used.
Use data from any two points on the graph in Figure 3 to support this statement.
(3)
At 0:6Bkg.. . Ehe heght. ez . 0.% Emn
at .. .0:9¢ 1-:.'..3 ............ mﬂ.‘kﬂ;xahbwm 5.0 5% M.
dhes.Sh e S thak  Ehe heiadnt 5 al ohmapd
relakive. bo  Ehe onass.
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ResultsPlus

Examiner Comments

This answer simply quotes values from the graph.
It does not use those values.

No marks

4 ResuitsPlus
Examiner Tip

If you are asked to use numbers or values then
you are expected to process them in some way; in
other words do a calculation using those numbers.

0:.00.%. 0:64= 0:\BF
0«64 0.2 =0.\3F6

(0}‘ CRMLRE QX0 mﬁg&g hg \).....

ResultsPlus

Examiner Comments

The candidate has given the equation for energy
transferred for 1 mark.

Two points from the graph have been selected and
a calculation carried out for both points. However,
the calculations omitted to include the value for g.

Examiners allowed 1 mark only for those
calculations.

2 marks out of 3
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Question 4 (a)

Better candidates gave some excellent answers about how to improve this practical investigation.
Most candidates recognised that the measurement of the short time interval was unreliable.
Surprisingly few responses suggested increasing the distance in order to increase the time interval.
Most responses focussed on more accurate technology such as using computers, microphones,
recording (often with a mobile phone) or oscilloscopes. It was clear that they could recall such
methods being used to but were much less clear about exactly how they could be employed in this
situation. It was commonly appreciated that human reaction times were limiting the reliability of
the results, but this was often only implied in vague references to “human error”. The proposed
(incorrect) solution was often to have another person doing the timing or to repeat the experiment
to take an average.

4 (a) The diagram in Figure 4 shows two students, P and Q, trying to measure the
speed of sound in air.

50m
P »Q

Figure 4

P will clap his hands together.
When Q sees P clap his hands, she will start a timer.

When Q hears the clap, she will stop the timer.

Explain one way the students could improve their method.
(2)

........ T mqmwmﬂawﬁb&w%mmw\m

ResultsPlus

Examiner Comments

There is a mark for stating that the distance should
be increased.

However, the statement about human error is too
vague to score a further mark.

GCSE Combined Science 1SCO 1PH
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Explain one way the students could improve their method.

ResultsPlus

Examiner Comments

There is a mark for increasing the distance.

However, simply repeating the measurements will
not help to overcome the problem that the time
interval is too short to measure reliably.
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Question 4 (b)

Candidates had a good understanding that sound waves are caused by vibrations. However, they
often did not specifically state that particles were vibrating but simply mentioned the metal rod.
Candidates were less secure in describing how the vibrations were propagated with many
candidates writing that the sound wave passed along the rod rather than the vibrations being
passed on from one particle to the next. There was also occasional confusion between longitudinal
and transverse waves.

(b) Figure 5 shows a long metal rod and a hammer.
The rod is hit at one end by the hammer.
This causes a sound wave to travel along the inside of the metal rod.

metal rod
cJ
.
hammer
Figure 5

Describe how hitting the rod causes a sound wave to travel along the inside of
the rod.

(2)
................ fs al\ Xle foriicles \n de tad. Vibrore

.................. When Wik Gnd Passes \bLgn. Qo Ve (ad
.......... o g Yo e end.

ResultsPlus

Examiner Comments

This answer describes the particles in the rod
vibrating and has the idea that those vibrations are
transmitted through the rod.

Full marks
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(b) Figure 5 shows a long metal rod and a hammer.

The rod is hit at one end by the hammer.
This causes a sound wave to travel along the inside of the metal rod.

ey

metal rod

Sowad s

kma udinal

hammer
Figure 5

Describe how hitting the rod causes a sound wave to travel along the inside of
the rod.
(2)

A Y Nanamane. NS X rod ik Cooases o VAT oXTOMNYD.
@umngxm&;mtwau&km

ResultsPlus

Examiner Comments

There is a mark for describing vibrations but it is
not clear exactly what is vibrating.

1 mark out of 2.
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Question 4 (d)

This was a challenging question and examiners were pleased to see many good responses or
attempts. Candidates generally recognised that the first step was to calculate K but were often
uncertain about which values to substitute in each step. Square roots were often forgotten. Weaker
candidates divided 331 by 1.19 or 1.16 and struggled to rearrange the equation. Errors in the
number of significant figures in the final answer were common. Candidates often confused this
with the number of decimal places.

(d) Sound travels slower in cold air than it does in warm air.

The equation relating the speed of sound in air to the density of the air is

speed of sound = where K is a constant.

Kk
V(density)

The table in Figure 7 gives some data about the speed of sound in air and the

density of air.

in cold air N 1.29

in warm air 1.16

Figure 7

Use the equation and the data in the table in Figure 7 to calculate the speed of sound in
warm air.

Give your answer to an appropriate number of significant figures.

W& ) _;&_ co\c}\ _}&“
o B - T

(3)

37594 549 .0s ¢ = 33\ xlea =
(116 215 qaz7T3I 5

349

speed of sound inwarm air = ... . m/s
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ResultsPlus

Examiner Comments

A nicely laid-out, fully correct answer.

(d) Sound travels slower infcold air than it does in warm alr?

The[equation relating the speed of sound in air to the density of the airis |

K-
speed of sound = m wh

The taI I ’ll Figure 7 gives sommm@ in air and the

in cold air 3N 1.29

in warm air 1.16

Figure 7

Use the equation and the data in the table in Figure 7 to calculate thé speed of sound in
["warm air.

Give your answer to artappropriate number of significant figures./

(3)

Speed = K o auy K
~d . (S

A 29
TUXVi 29 =218 - 9u42732¢

215437328 x (- [¢ = HOH4H . 40

404 - q0

speed of sound inwarmair= ... B8 m/s
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N\

N )
N (7 ResultsPlus
E/N Examiner Comments

The candidate has found the value of K for 1 mark.
However, the next step is not correct.

The final value has been given to 5 significant
figures. This is too many.

4\
/

O\
/\\\ ResultsPlus

) Examiner Tip

Make sure that you understand the difference
between significant figures and number of
decimal places.
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Question 5 (b) (i)

Better candidates demonstrated clear understanding of centripetal force. Most incorrect answers
had arrows showing tangential velocity.

Question 5 (b) (ii)

This was often answered well with many candidates knowing that velocity needed direction as well
as magnitude or that velocity is a vector and that moving in a circle meant that the direction was
always changing. Some confused responses described velocity as a scalar quantity

(i) The object in Figure 8 is mioving at constant speed.

Explain why it:is net:moving with constant velocity.

(2)

ResultsPlus

Examiner Comments

This answer recognises that the direction is
changing but does not fully explain why this means
that the velocity is changing.

1 mark out of 2
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(i) The object in Figure 8 is moving at constant speed.

Explain why it is not moving with constant velocity.
(2)

~BecOuse CRIOGUM. 1 0 Vel quant ky, mmj\mgm
e nONeey gafeddon. The g

00E_(ONAANL DO COLR (10 ODECt IS (ﬁmmnumf
_AQNGWNG . dre cndn SO0y (5 convondy

QNL“QKM] '
%Z Results@lus

A much better answer that explains why a change
in direction means a change in velocity.

Full marks.
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Question 5 (c) (i)

Candidates were generally able to substitute the values into the correctly selected equation but
many made errors in the rearrangement. Some candidates attempted to rearrange before
substituting. Although either approach is valid, it is much easier for an examiner to award the first
mark if the response starts with a clear substitution. The most common error in evaluation was in
handling the squared values.

(c) Figure 9 shows a skier on a slope.
The skier travels down the slope with a constant acceleration.

The speed of the skier is measured at points P and Q.

Figure 9

The table in Figure 10 gives some data about the skier making one downhill run.

acceleration 3.0 m/s?

speed at P 7.6 m/s

speed at Q 24 m/s

Figure 10

(i) Calculate the distance from P to Q.

Use an equation selected from the list of equations at the end of this paper.

(3)

-

VE -0 22 e X

Z z
SI8 .M = 2330
" —6

D\e.tv = x oSleey

distance fromPto Q=
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ﬁ | { ResultsPlus

Examiner Comments

The candidate has shown the equation and then
correctly substituted the values. Even though the
rearrangement and evaluation is incorrect, the
answer can score 1 mark out of a possible 2.

N\
/ \

\ ResuitsPlus

Examiner Tip

Always start with the equation and then substitute
in the values that you have been given.
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Question 5 (c) (ii)

There were two possible approaches to answering this question. Many candidates recalled the
equation for acceleration as change in velocity divided by time. They would then often go on to
correctly substitute and rearrange to arrive at a correct evaluation. Other candidates attempted to
calculate time from distance and speed without recognising that this required first determining the
average speed. (15.8 m/s); instead they used the change in speed (16.4 m/s)

(iihe time taken for the skier to travel from P to Q.
, \ X (3)
—> occelarukon = ohcmgrf', 0 vebuky
- bme
— bme = Shange o VQ]OEA_.E_{_:U
adcelorokion
—> atlaxakion = 3.0m/s
— Change in WRloaky = 84 -7.£
= |€. &t
3.0 —— time fromPto Q= N4L s
ResultsPlus
Examiner Comments
A fully correct answer
(iiy Calculate the time taken for the skier to travel from P to Q.
(3)
o dunstance -
e
1. 4
. dus b G
, : - §.76s
v = 3b.313 } timefromPtoQ= 526 $
—Tb. 4
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ResultsPlus

Examiner Comments

It is possible to use speed = distance divided by
time provided that the speed used is the average
speed and not the change in speed.

Here the candidate has used the change in speed
and the answer scores no marks.

(i) Calculate the time taken for the skier to travel from P to Q.

D
T D
T= —
S

timefromPtoQ= 55

ResultsPlus

Examiner Comments

Here, the average speed has been calculated and
then used to find the time.

Full marks
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Question 6 (a)

Responses were divided between those that just commented on colour change, those that made
reference to protecting the eyes but without any further detail and those that recognised how the
sunglasses might mitigate the dangers of ultraviolet radiation. Examiners were looking for a
statement that recognises the dangers of ultraviolet light.

6 (a) Some sunglasses have photochromic lenses.

Photochromic lenses are clear when the lenses are indoors but they darken in
bright sunlight to reduce the effects of the sunlight.

Photochromic lenses react to ultraviolet light.

Suggest a benefit of making the lenses go dark with ultraviolet light.
(1)

ResultsPlus

Examiner Comments

This answer mentions protection but does not
state what the the sunglasses protect against.

0 marks

Question 6 (b)

A large proportion of responses correctly calculated that Jupiter was 5 times more distant than the
Earth from the Sun. However, most candidates seemed to arrive at this value by simply dividing 40
by 8. Candidates generally seemed unaware that they had implicitly used the fact that, because
radio and light waves travel at the same speed in space, the ratio of the times is also the same as
the ratio of the distances. Where a property was stated, it was usually “wavelength”; but many
candidates simply left this unanswered.

Question 6 (c)

Most candidates attempted this question that required extraction of information from both table
and a diagram. The simplest correct responses drew contrast between the amount of UVA and UVC
passing through the atmosphere and sometimes placed UVB “somewhere in the middle”. Fewer
mentioned that some UVC was reflected and many stated that all UVA was transmitted. There was
some confusion between the words ‘transmitted’ and ‘absorbed’ with candidates describing how
waves were ‘absorbed through'. In spite of the fact that the question asked for how the effects
change with wavelength, many wrote entirely about frequency or wrote that high frequency meant
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large wavelength. There was also a common misconception was that effects depended on “how

powerful” the waves are.

UVA

(c) Ultraviolet waves cover a range of frequencies.
Scientists divide this range into three types, UVA, UVB and UVC,
The table in Figure 11 shows the frequency range for each type.

7.5x10"t09.4 x 10"

UVB

9.4 x10"to 10 x 10™

uvC

10 x 10" to 30 x 10"

types of ultraviolet radiation.

and Figure 12.

Calculations are not required.

Figure 11

Figure 12 is a diagram about the effect that the Earth’s atmosphere has on three

Earth's
atmosphere

Figure 12

Describe how the effects change with wavelength, using information from Figure 11

The width of the arrows drawn indicates the amount of radiation that is involved.
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| /< Examiner Comments

There is a mark for identifying that no UVC
penetrates the atmosphere and a mark for "UVA is
mostly penetrating the atmosphere".

There is no mention of UVB nor that some UVC is
reflected.

The final statement implies that long wavelength
ultraviolet penetrates less than shorter
wavelengths; which is incorrect.

2 marks out of 4.

34 GCSE Combined Science 1SCO 1PH



(c) Ultraviolet waves cover a range of frequencies.
Scientists divide this range into three types, UVA, UVB and UVC.

The table in Figure 11 shows the frequency range for each type.

UVA 7.5x10"t09.4 x 10"

uvB 9.4 x10"to 10 x 10™

uvc 10x10"to 30 x 10™

Figure 11

Figure 12 is a diagram about the effect that the Earth’'s atmosphere has on three
types of ultraviolet radiation.

Earth's

atmosphere
Figure 12

Describe how the effects change with wavelength, using information from Figure 11
and Figure 12.
The width of the arrows drawn indicates the amount of radiation that is involved.

Calculations are not required. (4)

botlats mos«;"c,xS'-Ha emh Cc:UéJA _”16 o+magpﬁ€reaw ,,,,,

mgg-{* c;éﬂHoe V(< vaES,Lndonl lafs alrl‘f'fgamourff'"f{«fmvjy,
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E/N Examiner Comments

This answer correctly describes the behaviour of
UVA, UVB and UVC and scores 3 marks.

There is no mention of wavelength and so the 4th
mark could not be awarded

M\
4R\

¢ \ Results#

\\ Examiner Tip

It is a good idea to read the question again when
you have finished your answer, just to make sure
that you have included everything that was asked
for.
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(c) Ultraviolet waves cover a range of frequencies.

Scientists divide this range into three types, UVA, UVB and UVC.
The table in Figure 11 shows the frequency range for each type.

UVA

7.5%x10"t0 94 x 10"

UvB

9.4x10"to 10 x 10™

uvc

10x10™to 30 x 10™

Figure 12 is a diagram about the effect that the Earth's atmosphere has on three

types of ultraviolet radiation.

1=\ - -y

Earth's
atmosphere

Describe how the effects change with wavelength, using information from Figure 11

and Figure 12.

The width of the arrows drawn indicates the amount of radiation that is involved. 4K

Calculations are not required.

Figure 11

Figure 12
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ﬁ/\e Examiner Comments

This answer includes several calculations even
though they were not required.

Nevertheless, the candidate has described how the
effects change between UVA, UVB and UVC and
goes on to state that "higher wavelengths can pass
more easily..." It would have been better to refer
"longer" rather than "higher" when describing
wavelength, but the meaning was sufficiently clear
for the examiner to award full marks.

38 GCSE Combined Science 1SCO 1PH



Question 6 (d)

Candidates clearly had good knowledge of the properties of radio and gamma waves and very
many spent most of the answer space expanding on comparisons between these properties rather
than addressing the question about how they are produced.

There was general understanding that radio waves can be produced by electrical circuits and that
gamma waves can originate from the atomic nucleus and this was usually sufficient for a level 2
answer. Examiners were looking for more detail for a level 3 answer. Where supplied, this was
either about electrons in an alternating current in wires (for radio) or about energy changes and /
or rearrangement of a nucleus (for gamma).

For many candidates, an understanding that radio waves may be produced by communication
devices or satellites was just sufficient for level 1.

*(d) Radio waves and gamma radiation are at opposite ends of the electromagnetic spectrum.

Compare how these two electromagnetic radiations are produced. (6)
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ResultsPlus

Examiner Comments

This answer gives correct descriptions about how
radio waves and gamma rays are produced. It is
mostly correct and does show physics
understanding, but the ideas are not fully
developed. This is a level 2 response.

The candidate has also included information about
the properties and uses of radio and gamma
waves. This was not asked for and did not gain any
credit.

*(d) Radio waves and gamma radiation are at opposite ends of the electromagnetic spectrum.

Compare how these two electromagnetic radiations are produced.

(6)
Radio. wases.. and.. Canm MADB SREY 2
A ecaside .

wocleds 2300 250 M. by OVLS “"‘fjw‘%j ......... CRAMN.

%Qacm\}\%h _______ pretiny

ResultsPlus

Examiner Comments

Much of this answer compares the properties and
uses of radio and gamma waves. There is,
however, a correct description of gamma waves
coming from unstable nuclei which was just
sufficient to bring the response to level 1 for 2
marks.
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*(d) Radio waves and gamma radiation are at opposite ends of the electromagnetic spectrum,

Compare how these two electromagnetic radiations are produced.
pa 9 produced (6)

Circwat

ResultsPlus

Examiner Comments

An excellent, well-structured answer that focuses
on the production of the two types of
electromagnetic radiation.

This is a level 3 response that scored the full 6
marks.

4 ResultsPlus
Examiner Tip

The candidate has underlined the key word
"produced" in the question. This often helps to
make sure that the response answers the
question.
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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.

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’.
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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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