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Introduction

As in examinations for previous sessions, most candidates handled the calculations well.
Candidates who gave the best practical descriptions usually appeared to be writing from
first-hand experience.

Responses to the longer questions showed that less able candidates tend to struggle when
assembling a logical description or when asked to offer more than one idea.

There was a wide range of responses and it was good to see that many candidates could give
full and accurate answers.
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Question 1 (a)(i)-(ii)
Most candidates selected the correct areas of the electromagnetic (EM) spectrum for both

parts of this item. Attempts which were phonetically correct or recognisably misspelt were
also accepted.
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Question 1 (b)(i)

Most candidates described some relevant use of microwave radiation.
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Question 1 (b)(ii)
Most candidates described some relevant use of gamma rays.

The list in the mark scheme was not exhaustive but accounted for the vast majority of
responses.
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Question 2 (a)

Most candidates made reference to one of the three acceptable answers on the mark
scheme.
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Question 2 (b)(i)-(ii)

This calculation proved relatively straightforward to most candidates, although some made a
small slip with the conversion from watts to the required kilowatts.
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Question 2 (c)
Candidates broadly found this item challenging.

This sort of question, with 'suggest' as the command word, requires the candidate to think
more about the context and how the relevant physics applies.
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Question 3 (a)(i)

Candidates found this item straightforward, assuming they selected the correct speed. If
candidates were going to lose a mark, it was for where they forgot the conversion from hours

to seconds or did so incorrectly.
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Question 3 (a)(ii)
Candidates can answer this type of experimental item by asking themselves three things:

e what quantity or quantities do | need to measure;
e what instrument or instruments should | use;
e what would | do with those measurements to calculate the required quantity.

(i) During the test, the vehicle travelled past two markers.
The markers were placed a known distance apart.

Describe how these markers could be used to determine the speed of
the vehicle.

(3)

........ E)ﬁ...........r.a.g.,o.r.d.m. dk&d:m&ahmbﬁdh{_vc.hldnd'bdmvof
kom ot marher d diu ohmorw,aﬂd%mwmaj
dhe disduow. bedween amhmarhu,ugmjcﬂuzqm&an
.spead..2. duderss. _we can find dha speecl of dhc vehicle.

N { ResultsPlus
/--.. Examiner Comments

This candidate did well to explain what they were going to measure
and what they would do with that measurement. They missed out
what instrument or instruments they should use.

l’ \ ResultsPlus
\

| Examiner Tip
Always remember to mention what instrument(s) you would use to
measure each quantity as well as what you intend to do with that
quantity ie calculate something else such as a velocity.
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(i) During the test, the vehicle travelled past two markers.
The markers were placed a known distance apart.

Describe how these markers could be used to determine the speed of
the vehicle.
(3)

o LBhE  coabe  an Ma Forsb v lec .. .. S0 03

Mm(ﬁgmﬁt,h%wﬁnéﬁrmmwgmu

AN

iﬁ ResultsPlus
Examiner Comments

This candidate did the same as the previous candidate except they also
mentioned how they were going to measure the time taken between
the two markers.

The use of light gates is not mandatory - a stopwatch or timer would
have been sufficient.

M4\ ResultsPlus
)

| Examiner Tip
Be careful when describing using light gates or other data logging
apparatus.
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Question 3 (b)

Most candidates scored at least one mark here by drawing an arrow to the left.
Fewer candidates got the length of the arrow approximately correct.

Finally, a reasonable proportion of candidates labelled the left-pointing arrow with an
appropriate force name.
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Question 4 (a)

This question showed that some candidates had muddled the evolutions of low mass stars
such as the sun, and much more massive stars. Those candidates would select red
supergiant and black hole instead of red giant and white dwarf, generally speaking.
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Question 4 (b)
Candidates broadly scored at least one mark for realising that the colour of the stars and

hence the surface temperatures of the two stars are different. The majority of candidates
remembered which was hotter than which.
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Question 4 (c)(i)

Many candidates would essentially repeat the question or make references to solids, liquids
and/or gases. Less than half of candidates correctly mentioned the lack of particles between

the Earth and the Sun.
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Question 4 (c)(ii)

The key to questions about emission and absorption is to work out which way the transfer by
heating is going. In this case the hotter object is the sun and the cooler object is the satellite.
It is clear, therefore, that we should discuss the absorption properties of the satellite. Most
candidates recognised this and made good attempts at answering this question.

(i) A satellite drbiting the Earth contains sensitive equipment that can be
damaged if it gets too hot.

Explain which colour would be most appropriate for the outer surface of the
satellite to protect the equipment.
(2)

W“"“kttlﬂ”“ﬁtﬁﬂpcwmw‘ﬂ”ﬂ

N { ResultsPlus
/---._ Examiner Comments

This candidate produced an excellent concise answer covering both
marking points.

| Examiner Tip

@4\ ResuitsPus
<\

Think about which part of the specification is the theme of the
qguestion and then try to be concise where you can.
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(ii) A satellite orbiting the Earth contains sensitive equipment that can be
damaged if it gets too hot.

Explain which colour would be most appropriate for the outer surface of the

satellite to protect the equipment.
(

2)
The ole  sfee  of The slelite  shold b

pr—beag 4 be in_ whie /. lm..:Jer. o whfe T

. ;\ -
ig ResultsPlus
Examiner Comments

This candidate's response was not as concise as the previous example.
They have lost the mark here for not referring to heat, infra-red or heat
energy.
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Question 5 (a)

There are 13 experiments that candidates should have either seen, or better still, performed
themselves. This item refers to one of them: determining the density of a material.

This time, however, the focus was not on the eventual calculation but on how to take the
required measurements. The mark scheme focuses on this aspect of the procedure.
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5 A student needs to determine the density of some small rocks that appear to all be
made of the same material,

{Source: © Chake / Shutterstock)

(a) The student decides to measure the mass and the volume of each rock.

Describe a method the student could use to accurately determine the mass and
the volume of each rock.

You may draw a diagram to help your answer.

(5)
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M,

Y / ResultsPlus

/--.'; Examiner Comments
This candidate has scored all five marks. They have made clear right
from the outset which instruments they are going to use (balance and
measuring cylinder).

They have gone on to describe the displacement method successfully.

This candidate has taken great trouble to outline the procedure they

would actually perform, such as:

e making sure the balance is reading zero before placing the rock;

e making sure the balance is on a flat surface;

e how they would avoid parallax error, rather than merely stating
‘avoid parallax error', whilst not quite mentioning measuring to the
bottom of the meniscus.

U4\ ResultsPlus
\ Examiner Tip
Wherever possible, centres and candidates should try to perform

experiments themselves and note exactly what they do to collect all of
the necessary data.
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(a) The student decides to measure the mass and the volume of each rock.

Descfibe a method the student could use to accurately determine the mass and

the volume of each rock.

You :may draw a diagram to "he¥p your answer.
(5)

palance

Lmoss..of (beckemy amjcem)ﬂu&\m%sa?zﬁfec#mnicwbalm
_______ gubmam%a...&he_......mck o Vhe coder . % And et

come_of. Yhe coaterc. esbieh overflows. and.
%eesio%eo%embeak%m’? ke Yhe
m +hee bake :
maa»&o»a‘!—hasaema-feriméuﬁmc% m 4‘"‘0‘[ h"e
afmqi-amw-@camomgmq’vafueUsageg,ua!m

...................................... wolume. = N Lo caleulate the ‘BUDe
msu-hj

By ou 51.:.%..&591&5&1:?.1@:&......m.elsho.cld.ﬁdﬁ:ﬁ.ﬁﬁarg&.‘c......mecm ......... e

|

ﬂ ResultsPlus
Examiner Comments

This candidate has done a good job of describing the experiment here.
They have drawn a diagram to help their answer - this has given rise to
the marking point that the rock should be completely submerged.

The displacement method is present however there is no mention of a
measuring cylinder.

The addition of the formula is irrelevant here.
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Question 5 (b)
As the candidates received all formulae, part (b)(i) proved straightforward.

The mark scheme shows that there is credit for stating that the different material will be
identified by the different densities. To do that effectively, the densities of all three materials
must be calculated.

Finally, the mark scheme required a definite statement or conclusion consistent with their
calculations.
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(b) The table shows the student’s results for three of the rocks.

A 15 6.3 2¢%k
B 13 6.1 2. 1%
€ 16 75 242
(i) State the formula linking density, mass and volume.
(1)
Ol mass
"z .' ———
idl j veltme
(i) After looking at the data, the student concludes that one of the rocks may be
made of a different material from the others,
Using the data from the table, justify the student’s conclusion,
(4)

ety PAz 1S A0Sz 03 W en® PRz 1ot il 2 2003 9 om3
T’c 2 Ab2. 757 wsz Yom?® . )
The, dmsmj of . 'f"‘#- "?G’kﬂ s fﬁ’mm Frova_zhe...

dmsm}vfrm&ﬂndroaﬁa
wnatqumlsamk:&_“"'b

Go. the. Wctao&ns .........

2 ResultsPlus

Examiner Comments

This is an excellent example of how to answer this question succinctly.
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(i) State the formula linking density, mass and volume.

dnsity - PR
M? yn/wmﬂ

(1)

(i) After looking at the data, the student concludes that one of the rocks may be
made of a different material from the others.

Using the data from the table, justify the student’s conclusion.

ﬂfz&/fw«fr/{
________________________ /ond .
aects by ging Ke Lk botiy = e
Rocle AL rold fak g Mher Aoty Hen.

e cprd et o o fotha btk cadold
(,,MU&M(/W%/&M#/%MJ,;A

<g£ ResultsPlus
Examiner Comments

This candidate has not used the data at all, limiting themselves to 1
mark for part (b)(ii)
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4\ ResultsPlus

\ Examiner Tip

Look carefully at the command sentence. Here this is "Using the data
from the table...".

Answers must therefore have significant reference to the data in the
table and some processing of that data.
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(i) State the formula tlnking dEnsmy, mass and volume.

(1)
pon s fj Iume

(i} After looking at the data, the student concludes that one of the rocks may be
made of a different material from the others.

Using the data from the table, justify the student’s conclusion.
(4)

A%lﬁlﬂm*/ﬂ&” 2Blenfy (iggz2.33emTly
R mods.of o different. moterial... ..o
N\

ﬂ ResultsPlus
Examiner Comments

This candidate calculated all three densities, hence scoring three
marks.

The fourth mark was withheld because the candidate did not spell out
how they knew that A was a different material. In other words, they
assumed that the marker would put that step in for them.

< ResultsPlus

| Examiner Tip
Always write a valid conclusion that is not simply repeating the
question.
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Question 6 (a)(i)-(iii)

Many candidates measured the angles required correctly, although some measured from the
block's surface instead of from the normal. Again the equation was given so virtually all
candidates got that right. A common misconception, even with the correct formula, is that
dividing the two angles will give the refractive index.
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6 The diagram shows two rays of green light entering a semicircular glass block.

Y
»
]

~

A >

. hormal

(@) (i) Measure the angle of incidence and the angle of refraction for ray A as it
enters the glass block.

(2)

angle of incidence = L\() degrees

. 0
angle of refraction = %453 degrees

(i) State the formula linking refractive index, angle of incidence and angle

of refraction. |
Ve inkass o \n(angle ok nadence) (1
Tefroctive tndax= o (angle ot feirachion)

(iii) Calculate the refractive index of the glass.
(3)

L TN NIV TOTT SN

refractive index = .ﬁ;ﬁ*l‘l
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N / ResultsPlus
/'--.‘: Examiner Comments

While this candidate made a mistake in measuring the angle of
refraction - they had measured from the wrong side of the normal -
they have completed the rest of the question perfectly.

1 mark lost for the incorrect measurement, the rest of the marks were
awarded Error Carried Forward (ECF).

o . ResultsPlus
<

Examiner Tip
Always measure the smallest angle from the normal - in this case
inside the block.
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6 The diagram shows two rays of green light entering a semicircular glass block.

.

.. normal

(a) (i) Measure the angle of incidence and the angle of refraction for ray A as it
enters the glass block.
(2)

angle of incidence = b) A degrees

angle of refraction = 61 degrees

(i) State the formula linking refractive index, angle of incidence and angle
of refraction.

S (avale o) incideme ) (1)
S anglt ) vetration’

Jelractive (mdes ':.(

(iii) Calculate the refractive index of the glass.
(3)

refractive index = B'?‘fb
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N {: ResultsPlus
/'--.. Examiner Comments

This candidate had mismeasured both angles here yet had got the
formula correct.

Unfortunately they ignored their formula and merely divided the two
angles.

T\ ResultsPlus
\ Examiner Tip
Take care to use the formula that you have already written. This is the

sort of error a check through at the end might spot.
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Question 6 (b)(i)

Very few candidates got the direction of refraction backwards or had the ray emerging at 90
degrees to the block. If candidates remembered which way the light bent, then two marks

were virtually assured.

6 The diagram shows two rays of green light entering a semicircular glass block.

L
~

.. normal

b

Y

(b) (i) Complete the path of ray A until it crosses ray B.

Label the point where the rays cross with the letter F.
(2)

AN

ig ResultsPlus
Examiner Comments

This candidate scored zero because the ray they drew emerged at
90 degrees to the block, which cannot be true.
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6 The diagram shows two rays of green light entering a semicircular glass block.

b
~

.. normal

A

[bj (i) Complete the path of ray A until it crosses ray B.

Label the point where the rays cross with the letter F.,
(2)

! ResultsPlus

Examiner Comments

This candidate scored a mark because their emergent ray crossed
ray B on the correct side of the block. There was no bending of the ray,
however.
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6 The diagram shows two rays of green light entering a semicircular glass block.

hl
b

.. normal

(b) (i) Complete the path of ray A untit it crosses ray B.
_ ng point where the rays cross with the letter F.

.

AN

i( ResultsPlus
Examiner Comments

This candidate scored both marks because the ray bent in the correct
direction and then crossed ray B on the correct side of the block.

(2)

The marker took the dashed lines to be construction lines and/or
rubbed out lines still captured by the scanning process.

/“V: \ ResultsPlus
\_) Examiner Tip

Avoid using a pen for diagram questions if you can.
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Question 6 (b)(ii)

A genuinely challenging item, largely because it called for understanding and reasonable
technical language. The first mark is relatively soft, however, the next two are quite hard,
requiring deep understanding of what happens when the refractive index changes.

(ii) The refractive index of glass for red light is lower than for green light.

Explain what would happen to point F if red light were used instead of
green light.

You may draw a diagram to help your answer.

(3)
b ﬁ/’a"’“

.--II.\ i F
S{ { ResultsPlus
I/--._ Examiner Comments

This candidate has done very well, making their thoughts clear with an
excellent diagram.

CT\ ResultsPlus

\ Examiner Tip

If the question suggests drawing a diagram, then a good diagram
would definitely help. Diagrams can often help clarify what would

otherwise be slightly ambiguous verbal responses.
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(i) The refractive index of glass for red light is lower than for green light.

Explain what would happen to point F if red light were used instead of
green light.

You may draw a diagram to help your answer.

\ (3)
qu P

lower: I'a‘\){ ra’jf hﬁbt//

ﬁf' Hee  xe A’u\‘ ..... vendex . ok .
‘3 ﬁ’r e ﬂ?r’“ﬂr{ T[‘Cd” Eﬂ'n‘ e F ;,m‘ﬂ Le. .....
‘f a{'ﬂﬁ a.g &nm[ Fhe . drar.. ot e retr

Y7 V23S A . Y7 ] 7 P

/

iﬁ ResultsPlus
Examiner Comments

This candidate has also drawn a broadly correct diagram however has
not used relevant physics to explain why point F has moved out.
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Question 7 (a)
A typical circuit diagram question here. Most candidates made a good effort, although many

did not remember the circuit symbol for a variable resistor. The circuit symbols can be found
in the specification, appendix 8.
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7 Astudent investigates the voltage-current characteristics of an unknown
component, X

(a) The student is given this equipment to investigate component X.

L]

battery -
variable resistor
ammeter .-
voltmeter

connecting wires -

The diagram shows an incomplete circuit containing the battery and
component X.

Complete the diagram by drawing a circuit the student could use for
their investigation.

<

a\ o
ResultsPlus

Examiner Comments

This is an excellent diagram which clearly scores all four marks.

Drawing of connecting wires with a straight edge or ruler is not

mandatory yet can help with clarity.
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Question 7 (b)(i)-(ii)

The points fell on a good straight line so the candidates broadly did a good job of drawing
the line of best fit. The calculation also went very well, with some candidates getting the unit
wrong or getting the power of ten wrong. This might have been by using kiloohms instead of

ohms.
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(b) The graph shows the results of the investigation.

4
3
Current 2
in mA
r-ﬂ
1
0
0 1 2 3 4 5 6
Voltage inV
(i) Draw a line of best fit on the graph.
(1)
(ii) Calculate the resistance of component X when the voltage is 4.2V.
Give the unit.
(5)
4.9V x
Q. Yy mp = 175
resistance = sy 7 E) unit ..M. LM e
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M,
\ !

" / ResultsPlus

/'--.‘: Examiner Comments
Although the candidate has not drawn a straight line of best fit, they
have read off the current in mA correctly. The calculation is also
complete however there is a power of ten error plus a unit error. Only
ohms or some multiple of ohms was acceptable. Although V/mA is a
reasonable guess it is not standard Sl practice here.
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(b) The graph shows the results of the investigation.

4
3
Current 5
inmA
1 "
} 0-.17 - - e = - ;
= Y T @r mTg3 & 8 6
_ VoltageinV
(i) Draw aline of best fit on the graph.
_ n
(ii) Cﬂcummémmmcenfmpmem X when the voltage is 4.2V.
Give the unit.
(5)
Cwrent ak y.2V 2 Z.Hmh
S o0.00 24 A
oL R
G.2v
- R
0.0024 k
Rz 1980 -
resistance= .. 1350 unit == tehms)
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M,
\-\.

" / ResultsPlus
/'--.‘: Examiner Comments

In contrast, this candidate has drawn a fair straight line with the right
number of points above and below it.

They have gone on to read off the current correctly, convert the
current in amps and then completed the calculation with the right unit,
hence full marks awarded.
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Question 7 (b)(iv)

This item required some graphical analysis and evaluation. With all such questions, simply
describing what the shape of the graph is then explaining what it should be is often
sufficient.

(iv) The student concludes that component X is a filament lamp. .

Comment on the student’s conclusion.

. “t{% JE—t—p— C R e

_______________ Tﬁe,iu.u 15O ghcu%w

Mol ol o on%mw
........................ Se.. N WRAD N

ﬂ/ < ResultsPlus
/--._ Examiner Comments

The candidate has spotted that the line is straight and passes through
the origin, however has not correctly stated what the relevance of that
is. The conclusion is incorrect.
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(iv) The student concludes that component X is a filament lamp.

Comment on the student’s conclusion.

(2)
SLE e not o Adilament

ahe. __fine of kest fit s o skiaght [

.............. ees. . theo vs{"'ﬂﬂﬁm

the graph hes o Clirve

- TJo o filamens Jﬁmp,a{:hg“fwrf’ﬂts -

................ wolkases. ., the curve's g diest redecos as
re sisténca incréose <

(Total for Question 7 = 13 marks)

_ ResultsPlus

Examiner Comments

In contrast, this candidate has made their thinking very clear, again
with a reasonable sketch graph to clarify their approach.
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Question 8 (a)(ii)

This is a standard definition. By far the most economical version of this definition is "the time
taken for the activity to halve."

(i) lodine-131 is radioactive and decays with a half-life of 8 da}s.

State what is meant by the term half-life.
(2)

LA etk e ... /r :
j,% he._amnatt . / m(mff Swhtne_fo. maé-/fym

radieacte.. a‘ny

ﬂ ResultsPlus
Examiner Comments

'Half the amount of radioactive substance' was insufficient for the
second mark.

< ResultsPlus

| Examiner Tip

Try to use standard scientific terms for definitions where possible.

(i) lodine-131 is radioactive and decays with a half-life of 8 days.

State what is meant by the term half-lifa‘ " Llew) D»Q(

Twe  teew v o elomemt  to

ﬂ ResultsPlus
Examiner Comments

This example is also incorrect because it implies that there is only one
nucleus decay, which isn't correct.
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Question 8 (a)(iii)-(iv)

There is a lot to do in this item. Even if the candidate's wording in the previous part was
imperfect, this item needs the idea that the number of nuclei halves every half-life. Many
candidates achieved this.

(iii) The cross (x) on the graph shows the initial number of atoms in a sample of
iodine-131.

Draw three more crosses (x) on the graph to show how the number of atoms
of iodine-131 in the sample changes during three half-lives.

liodine-131 half-life = 8 days]
(3)

20000
15000 +
NH- | ;
Number booc ) it
of atoms N &
10000 . ‘
[boeo ¥ = -t
“ Frop / i_ Mo
5000
EaR
0 ] A
0 5 1 10 15 20 25

Time in days

(iv) Use a curve of best fit on the graph to estimate the time taken for the number
of atoms in the sample to decrease to 5000.

(2)

time taken= ... 29 di
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M,
\-\.

N / ResultsPlus
/'--.‘: Examiner Comments

The first cross here is perfect, however the remaining two are
incorrect.

The candidate has not followed the instructions to draw a curve
through their data. They have, however, read off the graph at the
correct point to score the last mark ECF.
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(iii) The cross (x) on the graph shows the initial number of atoms in a sample of

iodine-131.

Drawmmnwrecmssesfx}onmegraphto show how the number of atoms

of iodine-131 in the sample changes during three half-lives.

.. liodine-131 half-life = 8 days]

3)

20000

2%

5

7y

a—---.
10 15
Time in days

20

25

(iv) Use a curve of best fit on the graph to estimate the time taken for the number
of atoms in the sample to decrease to 5000.

time taken = 6«?) ................................... days

ResultsPlus

Examiner Comments

This candidate has plotted the points correctly then drawn a curve.
To finish, they have read off the time correctly from their curve.

Note that if the candidate had not drawn crosses, the marks would still
have been awarded as the curve goes through the correct points.
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Question 8 (b)(i)

Most candidates successfully gave a suitable radiation detector.
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Question 8 (b)(ii)

There were only two pieces of technical language that were acceptable here ie a reference to
ionising power or penetrating power as expressed in the mark scheme.
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Question 8 (¢c)

The candidates were told that the half-life of technetium is lower so there was no credit for
saying that. The candidates needed to go one step further here, to explain what the effect of
that shorter half-life was. Alternatively, making reference to the difference in ionisation
power and therefore effect on the body was a sensible strategy.

(c) Technetium-99m is another radioactive isotope.

lodine-131 and technetium-99m are both used as medical tracers. Medical tracers
use radiation detected outside the body to diagnose ilinesses.

The table gives information about some of the properties of iodine-131 and
technetium-99m when they undergo radioactive decay.

iodine-131 beta and gamma 8 days

technetium-99m gamma 6 hours

Explain why technetium-99m is likely to be safer than iodine-131 when used as a

medical tracer.
(3)

ot has o shorder half-iite s wil dedly fastex in tne pody and not vemain for .

a ....!.‘?’..!.lsg:,.....pﬂ.i?.ﬁ!-.....?.t....ﬂm.ﬂ.._‘__,i,t.....g.n,,la.,....E{F!ﬂ.k!.!.m.....gmmn which (o _qble o penetcate
outside e body, g0 al\ o it cqn be detetked- It doesn't Stay frag ieng

e TN e e S e

_ ResultsPlus

Examiner Comments

This is an excellent response and has covered all of the marking points
very clearly.
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(c) Technetium-99m is another radioactive isotope.

lodine-131 and technetium-99m are both used as medical tracers. Medical tracers
use radiation detected outside the body to diagnose illnesses.

The table gives information about some of the properties of iodine-131 and
technetium-99m when they undergo radioactive decay.

iodine-131 beta and gamma 8 days

technetium-99m gamma _ 6 hours

Explain why technetium-99m is likely to be safer than iodine-131 when used as a
medical tracer.
aken ¢het(3)

.I-&!Aab‘/m‘(:J-ﬁler&rﬁ@nmd'ml-(,?f,Sﬂ-ﬁlﬁmaufﬁﬂrmé#fﬂ
Shovter than iodine-13). The demwage isthe liwest. .

_ ResultsPlus

Examiner Comments

This candidate has scored the mark for expanding on the idea that the
half-life of iodine-131 is shorter so will stay in the body for a shorter
period of time. The second sentence is too vague to be applicable to
any of the available marking points.

[ A
\
/“'/é | ResultsPlus
\_) Examiner Tip
Make sure for multi-mark questions that you have said at least as
many different things as there are marks available. Repeating the

question cannot be creditworthy.
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Question 9 (a)(i)

There was only one acceptable, short answer here.
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Question 9 (a)(ii)

There was only one acceptable, short answer here.
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Question 9 (a)(iii)

The candidates needed to identify the object that was the source of the energy or which
energy store that object possessed an increased store of. In this case it was chemical energy.
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Question 9 (b)(i)

All the candidates needed to do here was identify that the line was not straight. Noticing that
the unloading and loading graphs were different, which could only be true if the graphs were

not straight, was also acceptable.
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Question 9 (b)(ii)
Many candidates stated that the elastic property was clear from the line returning to the

origin. Rather fewer included the proviso that this happens when the loading force is
removed.

59 Int GCSE Physics 4PH1 1PR



Question 9 (c)(i)

This calculation can prove challenging for some candidates. A clear substitution will help
although there is little alternative than sustained practice here.

(c) The student stretches the rubber band and then releases it. The band moves
vertically upwards.

(i) The band travels with an initial speed of 13m/s.

When the band reaches its maximum height above the student’s hand, the
band has a speed of Om/s.

Calculate the maximum height that the band reaches.
Give your answer to 2 significant figures.

[acceleration due to gravity = -=10m/s?]

(4)
vE 0%+ 2a¢
o=13"t 2(w)(5)

Kt 169 - 208=0
9= 205
S= 7 545 - o
Z0 T
maximum height = 3'5 m

N

ﬂ ResultsPlus
Examiner Comments

An excellent response. All of the working is very clear with a correct
answer on the answer line.
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(c) The student stretches the rubber band and then releases it. The band moves
vertically upwards.

(i} The band travels with an initial speed of 13m/s.

When the band reaches its maximum height above the student’s hand, the
band has a speed of Om/s.

Calculate the maximum height that the band reaches.
Give your answer to 2 significant figures.

[acceleration due to gravity = —10m/s?]

| (4}
Vil ¢ (3 KaKs) g

8% = 13 .,L(;)x.-laxs_)
169

"[’ﬁi @34- -20X S

Ll cl X S maximum height =gl"'*
E -13‘ 4

Sz 1) m

s
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\ !

" / ResultsPlus
/--.". Examiner Comments

The candidate has substituted the correct numbers into the given
formula, at least at first.

The first error is changing the final speed from 0 to 13.

The second error is subtracting 20 from 169 to give 149 on the right
hand side of the equation. This was quite a common error.

The score is 1 mark, though, because the candidate quoted their
answer to 2 significant figures.
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Question 9 (c)(ii)

Some candidates recognised that this was essentially intended to test their understanding of
non-uniform accelerated motion. The question specifically stated that the band did not reach
terminal velocity, so any reference to 'drag = weight' were irrelevant. No accelerated motion
can occur without a resultant force, so describing what forces comprise that resultant force,
and how those forces change with speed is an excellent place to start.

A small minority of candidates described the motion entirely in terms of energy transfers,
often correctly, even though the question specifically stated that candidates should refer to
forces in their answer.
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(i) The band reaches its maximum height.

Explain the motion of the band as it falls from its maximum height to
the ground.

Refer to forces in your answer.

You may assume
« the band does not rotate

« the band does not reach terminal velocity
(5)

ey deond Ao occolonole o Ao

ig Examiner Comments

This candidate has scored all five marks in the first two sentences.

)
e p)
M\ ResultsPlus
\_) Examiner Tip
This candidate had apparently used previous mark schemes for this

set of ideas. Some of the response was inapplicable, so be careful and
read directives such as 'the band does not reach terminal velocity'.
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(ii) The band reaches its maximum height.

Explain the motion of the band as it falls from its maximum height to
the ground.

Refer to forces in your answer.
You may assume
« the band does not rotate

+ the band does not reach terminal velocity
(5)

RN AN bond  veaches ks enoximaes.. heighk., Ahe. ...
FW«&'f‘&mngaﬂulem‘-?ﬂ'—“**manmuwhgtjhb
LA G bek stk to belt,  eir vesistance  fovee v present, oppeing

bend

thvaviby B o¥vocds Ye gexon Yo gn  dewnmenrds Tl leeM

Nhﬂf\f‘twtimhh;\owd°w“,wwtm‘=ﬂml&ncc

starhy to  dewes
wnen ck wiks e dound k. forces ove  stopped aching.

ondr:-xmgbﬁrwiq.hwnﬂP""!,xts?ﬂw%ﬂmoab atak..

N

ﬂ ResultsPlus
Examiner Comments

At first glance, this explanation appears a little muddled. There is still
creditworthy material here, though.

There is mention of air resistance and a reference to the force of
gravity on the band.

Again, this question is subtly different from other questions in previous
series that have asked about terminal velocity. The mention of hitting
the ground is irrelevant.

65 Int GCSE Physics 4PH1 1PR



Question 10 (a)
There were some excellent answers here, especially from those candidates that resisted

jumping straight to the idea that a current was induced. Induced currents are the result of an
induced voltage in a complete circuit.
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10 Diagram 1 shows a generator inside a small wind turbine. The generator is connected
to a lamp and the windmill blades.

windmill
blades

coil rotates
in direction

—’ﬂ. of arrow
Fd

Diagram 1

(a) When the coil rotates in the direction of the arrow, the ammeter displays a
small current.

Explain how the generator produces a current,

(2)

ResultsPlus

Examiner Comments

The candidate has scored a mark here for mentioning that the field
lines are cut by the coil. This is even though the rest of the response
has no rewardable content.
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(a) When the coil rotates in the direction of the arrow, the ammeter displays a
small current.

Explain how the generator produces a current.
(2)

_.0S e wice. 8pi0s. (ks Mneoc
Czdd and {edueS o Va\laa‘e.

\(fﬁ ResultsPlus
Examiner Comments

This concise answer clearly scores both marks.

< ResultsPlus

| Examiner Tip

Electromagnetic induction is amongst the most challenging topics on
the specification. Candidates may make progress if they approach this
particular content with a sequence of events in mind.
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Question 10 (b)(i)

Most candidates mentioned the property of a diode or the definition of direct current. Very
few candidates did both, which was required for both marks.

(b) The generator in the wind turbine acts as an alternating current (a.c.)
power supply.

Diagram 2 shows an electric circuit containing the generator being used to
charge a mobile phone battery.

generator

O v O

mobile phone

N
L1 battery

Diagram 2

(i) Direct current (d.c.) is needed to charge the battery.

Explain why there is a diode in the circuit.

Diodle ¢ used é"z‘_) allouwo We

V < ResultsPlus

Examiner Comments

There is a spurious statement about the diode's resistance when it is
allowing current to flow. Other than that, the candidate states that they
know that the diode will cause the current to flow in a single direction.

There is no connection of that to direct current, so only one mark
awarded here.
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() Direct current (d.c.) is needed to charge the battery.

Explain why there is a diode in the circuit.
(2)

Dmu‘fnwm'tLlwsmwdmﬂ-'“mmi&w&ﬂoﬂm

N\

iﬁ ResultsPlus
Examiner Comments

This candidate has correctly linked the two required ideas in a succinct
sentence.
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Question 10 (b)(ii)

Candidates found the logic of this question a little tricky, when all that was required was that
the higher speed gives a higher voltage and that higher voltage will drive a higher current.

(i) Explain how the current in the battery will change if the wind speed increases.
(2)

wenC (o tor battory Wil (acreast. . (0ovkse ... edud...

sw wes the @ cods fo B (uT -E[awa»gf\ magnatic F'-cddm
Lfnas move oftem so theve will he pmore cples awnd pmare

_u-"

Noltase (o (nduied  (austes aw Caoresse cn owremt,

AN

ﬂﬂesuﬁsﬂm
Examiner Comments

This candidate has provided a logical route to why the current is larger,
in line with the mark scheme.

(ii) Explainvhow the current in the battery will change if the windsspeetkincreases.

(2)
{}c cutent in W olty il o teceox o

{L o b 3018 e s gocx e att{.) 4
'%ﬂ L ap 10;}/ caltent .

ﬂR&suﬁsﬂm
Examiner Comments

This candidate did not mention voltage however they did mention the
idea of the coil cutting the magnetic field more times per second.
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Question 10 (c)

Candidates performed this calculation well, although a significant minority converted the
time in seconds to some other unit, which was unnecessary.
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Question 11 (a)

Many candidates answered a different question to the one supplied. There were many
descriptions of why gases exert pressure or why that pressure may change with a change in
container size or temperature.

In fact, this question was to do with the random nature of particle movement and equal
probabilities of particles hitting any given wall per unit time. This is outlined in the mark
scheme.
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11 This question is about gas pressure.

(a) Diagram 1 shows some of the molecules of a gas in a sealed container.

N e~
'\\/z "

Diagram 1

The molecules collide with all the surfaces of the container. This exerts an
outward force on the container and causes pressure.

Describe how the motion of the gas molecules causes an equal pressure on all the
walls of the container.

You may add to diagram 1 to help your answer.
(2)

M¢ﬁm{¢f¢/4mJﬂM

N\

ﬂ ResultsPlus
Examiner Comments

The candidate has definitely got the idea of equal numbers of particles
hitting each wall, even if not referring to a rate of particle collisions.
The idea of random speeds for the particles appears in the diagram,
with arrows of different angles and lengths.
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Question 11 (b)

This is a two-step calculation. The challenging part is to calculate the final volume of the
container. Candidates usually achieved this by using ratios. After that point, provided there
was a viable volume, candidates could score all three remaining marks by ECF.
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(b) The width of the container is slowly decreased so that the volume of the
container is smaller than before.

Diagram 2 shows the width of the container before and after this change. All
other dimensions of the container remain the same.

before after

84cm 5.0¢cm

Diagram 2

The initial volume of the gas is 130cm?.
The initial pressure of the gas is 100 kPa.
Calculate the pressure of the gas after the width of the container is decreased.

Assume the temperature of the gas remains constant.

(4)
PV = Pz,l/z_ PU x X= o
l6oXloos= [o6g 0aa P& T g LY7E) s ;-
[s-U74) 2
lovese X 3o =P UV, XS= 720

| as0es XI30 = P X 77.3fa6 [68a00 .fr22.

I"oceg "'} %, _
Mjﬁ’gﬂ

lo, 0¢s <130 -1, 9000 22
B fa 5 pf’ !6 ¢ pressure=/5t?

F9. 2 kPa
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N / ResultsPlus

/'--.‘: Examiner Comments
It appears that the candidate realised that this was a question on the
pressure-volume relationship given on the inside front cover. On the
right hand side of their response, they have provided some working to
show that they know how to work out the volume of the container
when it is smaller.

From there, they have continued on correctly and gone on to convert
the pressure into kPa.

ResultsPlus
0\

Examiner Tip
In this question there was no need to convert from kPa to Pa and back
again. Using 100 instead of 100 000 for the initial pressure would have
been perfectly satisfactory.
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(b) The width of the container is slowly decreased so that the volume of the
container is smaller than before.

Diagram 2 shows the width of the container before and after this change. All
other dimensions of the container remain the same.

before after

8.4cm 5.0cm

Diagram 2

The initial volume of the gas is 130cm?,
The initial pressure of the gas is 100kPa.
Calculate the pressure of the gas after the width of the container is decreased.

Assume the temperature of the gas remains constant.

®-F B SE=\6%

; _ £ N, e S @ P x Uy = PuxVs
\ooxgo = 5= 2TH
\2000 = @,

(4)

27
Py =Y
pressure = . q—\\.l,‘ ........... kPa
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" / ResultsPlus
/'--.‘: Examiner Comments

In contrast, this candidate made a mistake with the new volume,
possibly by assuming that the volumes were both cubic in shape.

They have calculated an incorrect volume however they have gone on
to complete the remaining steps correctly, scoring 3 marks ECF.
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Question 12 (a)

As with any energy transfer question, recognising which value is which is crucial. The next
step is then to substitute into the efficiency equation. Efficiencies cannot be greater than
100%, so the candidate is trying to find the amount of energy that when multiplied by 0.16,
gives 1800 J. The candidates answered this in a number of mathematically equivalent ways,
with plenty of opportunity to gain marks by being clear about what they were doing in the
working.
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12 Air is trapped in a boiling tube by sealing the boiling tube with a rubber bung.
The boiling tube is placed in a beaker containing hot water.

bung
beaker
boiling tube
containing air
hot water

(a) Energy is transferred from the thermal store of the water to the thermal store of
the air in the boiling tube with an efficiency of 16%.

The air in the boiling tube gains 1800 J of energy during this process. This is
defined as the useful energy transfer.

Calculate the amount of energy wasted during this process.
(4)
16%6= 4860

AReo 4495
16

AA9B6 - 1§00 - 5“-&55-

energywasted = QUSO
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\/ / ResultsPlus

/'--.‘: Examiner Comments

This response reflects the mark scheme closely. The candidate
calculates the total amount of energy the water supplied (which clearly
has to be a number larger than 1800 J). From that they subtract the
useful energy transfer to determine the energy wasted: 9450 J.

4\ ResultsPlus
\ Examiner Tip
This response would have been even clearer with some words to

describe what it was the candidate was doing.
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Question 12 (b)

Candidates provided a wide range of suggestions, many of which satisfied at least one
marking point.

(b) Give two ways that the apparatus could be modified to improve the efficiency of
the energy transfer.
(2)

add silelor cqpand g beater;
...... WA o ld Lo W bedes

N,

ﬁ/ { ResultsPlus
/-—-. Examiner Comments

This candidate provides two suggestions that fulfil the criteria in the
mark scheme in a clear, concise way.

A\ ResultsPhus
e

| Examiner Tip
Answers to questions even this late in the paper can still be brief and
to the point whilst still being perfectly correct.
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Paper Summary

Based on their performance on this paper, candidates should:

e Take care when drawing diagrams to add labels and draw accurately. To do this, they
should be familiar with the names of standard apparatus used in different branches of
physics.

e Ensure that they have either seen or performed the practicals named in the specification
where possible. This includes either building or simulating circuits in which the number of
components changes and noting the effect on the currents and voltages in or across those
components.

e Take note of the number of marks given for each question and use this as a guide as to
the amount of detail expected in the answer.

e Take note of the command word or any specific instructions used in each question to
determine how the examiner expects the question to be answered, for instance whether
to give a description, an explanation or to use a particular idea ie forces.

e Be familiar with the equations listed in the specification and be able to use them
confidently.

e Structure multi-step calculations as simply as possible to facilitate checking at each stage.

e Recall the units given in the specification and use them appropriately, for instance
resistance.

e Practise structuring and sequencing longer extended writing questions.

e Show all working so that some credit can still be given for answers that are only partly
correct.

¢ Allow time at the end of the examination to check answers carefully and correct basic slips
in wording or calculation.
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Grade boundaries

Grade boundaries for this, and all other papers, can be found on the website on this link:

https://qualifications.pearson.com/en/support/support-topics/results-certification/grade-
boundaries.html
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