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Introduction

This was the second examination of ‘Physics 2PH’, being paper 6 of combined science at higher
level, for the new specification. Questions were set to test students’ knowledge, application and
understanding from the seven topics in the specification:

* Topic 1 - Key concepts of physics

* Topic 8 - Energy - Forces doing work

* Topic 9 - Forces and their effects

* Topic 10 - Electricity and circuits

* Topic 12 - Magnetism and the motor effect
* Topic 13 - Electromagnetic induction

* Topic 14 - Particle model

* Topic 15 - Forces and matter

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. Four questions assessed candidates’ knowledge
of practical procedures, namely Qu2(b)(iii) concerning circuits, Qu3(a)(ii) concerning a magnetic
field, Qu4(a) about glass marbles - a 4 mark open response question, and Qu4(b)(i) about the
extension of a rubber cord. The standard of answers on practical questions has improved since last
year but there is still room for further improvement. Some candidates were well acquainted with
the practical work involved e.g. in the plotting of a magnetic field, and it showed in their writing,
where they wrote lucidly about what you would have to do with a plotting compass in order to map
out a magnetic field. There were other candidates who showed little familiarity with such an
exercise though.

Students continued to do well with most calculation questions, although a significant number didn't
cope well with the units involved.

Successful candidates were:

well-acquainted with the content of the specification

skilled as a result of having been engaged with practical work during their course

* competent in quantitative work, especially in using equations

well-focused in their comprehension of the question-at-hand

willing to apply physics principles to the novel situations presented to them
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Less successful candidates:

had gaps in their conceptual knowledge of the topics of this paper

had gaps in their procedural knowledge, relating to their practical work

misread and / or misunderstood the symbols used in equations

did not focus sufficiently on what the question was asking
¢ found difficulty in applying their knowledge to new situations
This report will provide exemplification of candidates’ work, together with tips and/or comments,

for a selection of questions. The exemplification will come from responses which highlight
successes and pitfalls, with the aim of aiding future teaching of these topics.
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Question 1 (b) (i)

Most candidates succeeded with their answers to this question. Where they didn't it was usually a
failure to include a value for 'g' in the substitution needed in the equation. Candidates are required
to recall its value - 10 m/s?.

(b) A ball has a mass of 0.046 kg.

(i) Calculate the change in gravitational potential energy when the ball is lifted
through a vertical height of 2.05m.

Use the equation
AGPE = m x g x Ah
(2)

O.0U46 x10x2.05=0.44%

change in gravitational potential energy = 0*?”3 J

Examiner Comments

Full marks in this case.

Clearly set out substitution and evaluation.

‘ ResultsPlus
Examiner Tip

Do set out the calculation you make in a clear
manner; that way you have a chance of getting the
substitute mark even if the evaluation has a
mistake in it.
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(b) A ball has a mass of

(i) Calculate theichange in gravitational potential energywhen the ball is lifted
through a vertical height of 2.05m

Use the equation

AGPE = m x g x Ah
(2)

G460
A.olbx 10X 20S=2.94%X

L@y l0xzoSe ud

change in gravitational potential energy = s

ResultsPlus

Examiner Comments

The substitution mark may be given because either
of the two expressions is rewarded in the mark
scheme where the bracket around (0.0)46 implies
that 0.046 or 46 is acceptable.

Unfortunately, the candidate then chooses the
wrong answer.

‘ ResultsPlus
Examiner Tip

N.B. watch out with this giving of alternative
answers. It can backfire on you. Credit cannot
generally be given for an alternative route
calculation if that is not the one leading to the
chosen answer.

'Hedging your bets' is penalised.
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(b) A ball has a mass of 0.046 kg.

(i) Calculate the change in gravitational potential energy when the ball is lifted
through a vertical height of 2.05m.

Use the equation
AGPE = m x g x Ah
0-04612-0520,0043 @
o 10D, _
“ Qg3
q.u3

change in gravitational potential energy =£INYW 1 %2 .

ResultsPlus

Examiner Comments

Unfortunately a significant number of candidates
did score 0 marks through not including a value of
'g" in their calculation.
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Question 1 (b) (ii)

Many candidates scored 2 or 3 marks; however some of them failed to get the final evaluation
because of a failure with units, using ‘46’ rather than the needed 0.046kg.

Others forgot the '/, in the kinetic energy formula and still others forgot to square v in practice.

(i) The ball is released.

-

Calculate the kinetic energy of the ball when the speed of the ball is 3.5 m/s.
—_——— e (3]

2
K 05X M X5

14

pA
0.5X 0-046 X 3°S
- 0.18\V15

kinetic energy of the ball = 0,18’”5 J

ResultsPlus

Examiner Comments

Full marks 3/3.

Clearly written, including the intermediate
calculation.
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(ii) The ball is released.
Calculate the kinetic energy of the ball when the speed of the ball is 3.5 m/s.

e~ 2w mxv”®
V£ 0-Ollo e B-Om/s = 0-080%

(3)

kinetic energy of the ball = OOgOS J

ResultsPlus

Examiner Comments

This gains a mark for the recall of the kinetic
energy equation, but then forgets to square the v;
this invariably negates further marks.
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(i) The ball is released.

Calculate the kinetic energy of the ball when the speed of the ball is 3.5 m/s.
(3)

7& X Nass K gv\mpdz
7 Kuex 3, 5%

kinetic energy of the ball = ... "?glr ___________ J

ResultsPlus

Examiner Comments

In the introduction to this paper a problem with
units was highlighted.

This demonstrates that.

This candidate gets the first two marks for recall of
the equation and a substitution mark.

The evaluation is flawed.

4 ResultsPlus
Examiner Tip

To get the energy in Joules requires mass in
kilograms not grams.

Physics extensively uses metres, kilograms and
seconds in its calculations.

The other GCSE sciences are not so heavily
dependent upon the use of these units in
calculations.
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(i) The ball is released.

Calculate the kinetic energy of the ball when the speed of the ball is 3.5m/s.
{3)

_LKL\xvz“
yA

- Ji % 205 n 35S

kinetic energy of the ball = VALY~ N

ResultsPlus

Examiner Comments

The failure to recall the correct formula means no
marks unfortunately.

'/, h v is unfortunate.

‘ ResultsP!
Examiner Tip

With kinetic energy the mass is involved. Have you
understood the idea?

Eleven more complex equations are given
to candidates on the formula sheet.

There are twelve key equations that need to be
learnt for paper 2.

Record them and learn them to help you to be
successful.

GCSE Combined Science 1SC0O 2PH 11



Question 1 (b) (iii)

The vast majority of students successfully read a value of maximum height from the figure,
obtaining a value between 0.8 m and 0.95 m inclusive.

Question 1 (b) (iv)

A majority of candidates scored 1 or 2 marks with this question.

Most of these explained that the ball had lost energy, but fewer candidates identified what
happened to the energy.

Of those sound and heat were the most often seen rewardable answers.
Quite a number of candidates talked about air resistance and friction to no avail.
An explanation in terms of energy was required.

(iv) Explain why the ball does not bounce back to its starting height of 2.05m.
(2)

............. AR S ON g, Mo ... oS AOLRS.. SO0 Ok, IS BNSAQM ..
................ 03k Oyeks ... 0M50.PCuR) ... kO DR St OMND Iy, TIAYE... e oun. §.-

......... MO L LOROY... DOAER. O3 AN 03 ik OSSO

ResultsPlus

Examiner Comments

This gets two marks for 'loses some of its energy'
(1) and then it ends up 'dissipated into the
surroundings' (1)

ResultsP!
Examiner Tip

With questions involving energy always ask
yourself 'What is the final destination of the energy
involved?'
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(iv) Explain why the ball does not bounce back to its starting height of 2.05m.
(2)

Sore of lle  Jiped'c conergy in Ll

boil iy beonsferet  bo T lle Sty 35-:
Un it LB Hoo flopr  lsmokic  onA
(Rren o2y one el frwmf@ Sy,

- less e 5T
'Ti-w ¢/ “Q"Etj e (Total for Question 1 = 9 marks)

%Z ResultsPlus
Examiner Comments

Full two marks here.

The final destination of the energy 'to the
surroundings' gets the second mark.

Then at the end there is the recognition of the ball
having less energy as a consequence (mark point

1).

GCSE Combined Science 1SC0 2PH
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(iv) Explain why the ball does not bounce back to its starting height of 2.05m.
(2)

Jecoouses Dne. ﬂ\.ﬁ%ﬁﬂxﬁf%ﬁk&&‘&t
thuihxts.m‘tca{ﬁw%km{n%\mkﬁ

ﬁwnﬂmgﬁmmk_maa-cgftart;acma-:acxg:um

ResultsPlus

Examiner Comments

This is another way of getting the two marks.
Quite a number of candidates showed this
understanding.

"Turns into thermal energy’ obtains the second
mark.

'With the bit of energy it has left . .' expresses, in
the candidate's own language, the essence of the
explanation here.
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(iv) Explain why the ball does not bounce back to its starting height of 2,05 m.
(2)

Y. uhen (f _________ b_ QLUNLEA......
........................................................................................................................................ mjucﬁgw.

ResultsPlus

Examiner Comments

This is a typical response from the many
candidates scoring one mark, gaining the first
mark point but lacking the second, where some
identification of what happened to the energy is
required.

4 ResultsPlus
Examiner Tip

There are 2 marks involved. this answer has a
statement, followed by a repeat of what's in the
question 'cannot reach the same height again'.

Aim for two pieces of content / an elaborated
explanation if you see there are two marks
allocated.
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16

Question 2 (b) (i)
The vast majority of students scored the full three marks for this, often showing a R=V/I calculation.

Occasionally there was just a bald answer of 19Q, also scoring 3 marks, as per the mark scheme.

That could have been obtained via a V/I calculation or via simple inspection of the trend in the
table.

The principle of 'award full marks for the correct answer without working' was applied, as is often
the case in calculation questions.

(b) A student investigates how the current in a lamp changes with the potential
difference across the lamp.

The student uses the results to calculate the resistance of the lamp.

The results are shown in the table in Figure 2,

1.0 0.09 1

2.0 0.14 14

3.0 0.18 17

4.0 0.22 18

6.0 0.30 20
Figure 2

() One value of resistance is missing from the table in Figure 2.

Calculate the value of resistance that is missing from the table.

(3)
v= 1R V
volk - Currend X fegistona
¢ _ \
. S T Trien .~
| %
feiflont = ‘40[%
covvank
L
o ome missing resistance=_....\1 . Q
- [q . .'2‘5&"'-'&
~ |9 P (a S{')
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N
< (; ResultsPlus
V\; Examiner Comments

Full marks.

Good clear understanding is shown by the
candidate.

M\
4R\

¢ \ Results#

\\ Examiner Tip

The principle of 'award full marks for the correct
answer without working' is applied in many
calculation questions.

However you should not presume upon it.

This candidate shows the best way forward,
explaining their working clearly.

GCSE Combined Science 1SCO 2PH
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Question 2 (b) (ii)

This question discriminated well across the mark range.

For instance most grade 4 candidates recognised that as V increases so R increases but far fewer
were able to quantify that relationship, including processing data to prove the point, as was seen in
a number of grade 7+ responses.

(i) The student writes this conclusion:
‘The resistance of the lamp is directly proportional to the potential difference.

Comment on the student’s conclusion.

Use information from Figure 2 in your answer.
(3)

I#.nx}iﬁFeﬂg’mgmmmina'{p%#(,ﬁm
P incra S by 2. H‘w{ Ttm. L. Ao AN LGS tNCE AU ..

Dy less tan d dimes. & 1Dy Ll Ao folstil Aittece kens.
Dy 20 w4008 e Mt 0 inernsmly. L= 10 (6%). % Ao

LS ane. 5. M. /;rﬂf?...,fa,ﬂ tinm! Lo fo.. 45 i+ Mfﬂﬂ% ﬁ !'x' Zhountk. L.

el e
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#

|
e

\ / ResultsPlus
//\ Examiner Comments

This is an excellent well conceived answer
addressing the nub of the situation.

Direct proportionality, examined by looking at
whether variables actually double together or not,
is perceptively gone into, using data effectively
(mark point 3).

A\
yd

ResultsPlus
\

- Examiner Tip

Direct proportionality happens when an
independent variable doubling results in the
dependent variable also doubling.

Look at data then, like this candidate has, to see if
that is the case or not.

GCSE Combined Science 1SCO 2PH
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(ii) The student writes this conclusion:

‘The resistance of the lamp is directly proportional to the potential difference.’

4
Comment on the student’s conclusion.
Use information from Figure 2 in your answer.
(3)

“ K‘J M{' IIIIIII O(J fECHU\ FfQFQH'cona.(v beoquse

when tre  potential i Fhoence olowbles o 4,

......M........nﬁs.]..bfance only gees from A4 to 1852,

 fueore it didat oiwb  Thisy

SN 8 S A

ResultsPlus

Examiner Comments

This also scores all three marks via a doubling
argument, choosing different data points from the
first example, to see if the resistance doubled
when the potential difference doubled.

ResultsPlus
Examiner Tip

This is a coherent direct answer to the question
involving refuting the contention, backed up with
evidence.

Aim for this directness of approach in your
answers.
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(ii) The student writes this conclusion:

‘The resistance of the lamp is directly proportional to the potential difference.’

Comment on the student’s conclusion.
Use information from Figure 2 in your answer.

T Stwdent 03 ok or [le

pokokias  diFfe eole. inCleasr or (le

_R0ME OF  (esisknle fhcreaSel-
Polention clifkecente. = Caven) o @3 SlenGe.

</£Z ResultsPlus
Examiner Comments

This is a characteristic answer from a grade 4
candidate, not going much further than seeing if V
increases R does too.
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(ii) The student writes this conclusion:
‘The resistance of the lamp is directly proportional to the potential difference.’

Comment on the student’s conclusion. ;’\;“ﬂ'
Use information from Figure 2 in your answer. A4

rNollage 1L 56U PRPRI, . I R
'ﬂl [ Avppened.. ) A BB checavre
........ oL .. 'i’lewuyamw«fef’ﬂe e/Thate

........ CALD.... lnutaser b i rek A Y. frpetioet. .
..'ae.wm ...... ar. . Vortmge dower — fle  relhe  aser
Vindor
....... b detr per Bawl « T A S 0N |-

e N ®fifhnte oL lamp Veill  ar iF Gekr ok -

ResultsPlus

Examiner Comments

This matches mark point 1 and mark point 2, but
the candidate has not supported their assertion
with the use of some processing of data (mark
point 3)

2 marks awarded

ResultsPlus
Examiner Tip

When the question says 'Use information from
Figure 2'in your answer you ought to know that
means select data and process it to prove the point
or otherwise.
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Question 2 (b) (iii)

A quarter of all the candidates knew that the obvious choice was to use a variable resistor.

Many fewer went on to explain that this needed to be associated with putting the variable resistor
in series with the battery and the lamp.

(i) The student used a power supply that had fixed output voltage settings.
Each of these outputs was a whole number ot Volts.

Describe how the student could add a component to the circuit that would
provide a continuously variable voltage across the lamp.
(2)

........... Mo, ameogkec.....00.... Q... Otnar.. SGE. . 0k Y08 O s

\ ( di\“‘cfow (Total for Question 2 = 9 marks)
N

\« x\l—-—Dt\
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ResultsPlus

Examiner Comments

This is the most perfect answer, including the
insertion of the variable resistor in series with the
ammeter and power supply.

Q ResultsPlus
Examiner Tip

Diagrams are encouraged. They focus the mind in
a question like this.

This diagram obtains all 2 marks by itself.
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(il) The student used a power supply that had fixed output voltage settings.
Each of these outputs was a whole number of volts.

Describe how the student could add a component to the circuit that would
provide a continuously variable voltage across the lamp.
(2)

in.....bmgﬁ....c;fm&_,....._:mis_...,b.q.omd.._au.M.MUélmja,.,Qcmm.ﬂtm.Ja.cya.,.,.4...
.{:O....b.e,....%aﬁ.ed.._.u1a....L.tn.mg_.ow(ia.u.t...Ual.mjemc.ﬁ,.mfadm(&ﬁagyj
m’:.d.uw..n......(.@......Qu.).....usi@...g....ply.f{cal.,.d:hl, ...........................

%Z ResultsPlus
Examiner Comments

This scores mark point 1 and mark point 2 in the
first sentence.

The candidate shows a good understanding,
included in the physical dial comment.

GCSE Combined Science 1SC0 2PH 25



(iii) The student used a power supply that had fixed output voltage settings.
Each of these outputs was a whole number of volts.

Describe how the student could add a component to the circuit that would
provide a continuously variable voltage across the lamp.

(2)
............ Thc&wothtcoumoadauw\gb\e

ResultsPlus

Examiner Comments

This candidate chooses the correct component but
does not then add anything to the naming of that
component to score the other mark.

Adding an explanation at the end does not answer
the question 'describe how'.

(This was a more typical response; not many went
on to include the in series aspect.)

ResultsPlus
Examiner Tip

'Describe how' questions feature as common place
in our exam papers these days.

Just stick to describing the experimental part - set
up. A diagram, as with the earlier candidate, would
have enabled both mark points to be achieved.
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Question 3 (a) (ii)

This question differentiated well. Higher attaining candidates could often achieve several marks,
with ideas about the use of a plotting compass or suggesting the use of iron filings.The responses
varied a lot though. Where they had laboratory experience with this it tended to shine through with
a spelling out of clear practical steps.

Lower attaining candidates could often achieve a mark, with some idea about the use of a plotting
compass or suggesting the use of iron filings, but not going much further with that idea.

(i) Describe how the student could develop the mvesnganon to find the shape of

the magnetic field produced by the current.

ResultsPlus

Examiner Comments

This answer follows the 'using single compass'
route in the mark scheme, matching each of the
mark points well.

ResultsPlus
Examiner Tip

Try to recall what you did in your lab work and
describe it so someone else can follow your
method.

This candidate has done that very well.
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(ii) Describe how the student could develop the investigation to find the shape of
the magnetic field produced by the current.

(3)

- POQYMING . ORAL..... ALrecnon. . rne NEEAIC . gOL) M- LINEO AN
LLOMDASSRY. Qe @ Ser QOWNS e uiife  Jomn A0 e
Loneahon.matyes. o e aeed\L.. A snoiMd. mage o Qe
BOVNA._ IO WIS (0.5I0G)ENIRT, MOGNENC f1ed A5 AN KDL NTR .

I s s B 3 R 1473

ResultsPlus

Examiner Comments

This is an excellent answer showing a grasp of the
practical details and appreciation of the shape of
the field, which helps access mark point 3.

ResultsPlus
Examiner Tip

This 'describe how' question requires you to
convey practical steps that could enable someone
to carry out what you've detailed.

This answer does just that, including telling you
what to look out for in the final pattern of field
expected.

28 GCSE Combined Science 1SC0 2PH



(i) Describe how the student could develop the investigation to find the shape of
the magnetic field produced by the current.

ResultsPlus

Examiner Comments

This matches the third route of the mark scheme -
using iron filings.

The candidate does particularly well in not
forgetting the tap/shake the card aspect - most
candidates missed that out taking this route.
They also appreciate the resultant field the iron

filings pattern would show convincing the
examiner that mark point 3 was met.

4 ResultsPlus
Examiner Tip

Such a simple thing: tap the card.

In practice if you don't do that you won't see the
field pattern very clearly.

'Describe how' answers need small, seemingly
insignificant, details like this to ensure the method
works.

Please think about stating the obvious.
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(i) Describe how the student could develop the investigation to find the shape of
the magnetic field produced by the current.

(3)

C&ulol ﬂ {um e . Cmﬂ‘&m{ 0PP AP h‘@!«&mﬁa
, Spgx_k Some._iren. filin j5 evauly . cound. . e .
wlire.. 00 HA Pice. 0{-‘ Cu.raL Lke[ﬁ furn bha
errtﬂf bmt:ti B 1A W Ahe.. ... ﬂm:ﬁf Aoull e

\N-.o the s'the{DP Qna wjnd:g C. Fedo(

% ResultsPlus
Examiner Comments

For the iron filings route the switching action was
allowed as an alternative to mark point 2: tap card.

(i) Describe how the student could develop the investigation to find the shape of
the magnetic field produced by the current.

%Z ResultsPlus
Examiner Comments

This answer matches the first route of the mark
scheme but only gets 2 marks because they fail to
explain how connecting the marks will end up
revealing the field pattern.
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(iiy Describe how the student could develop the investigation to find the shape of
the magnetic field produced by the current.

(3)

Tmﬁtm&né cootel put cheon metel vtree
(jm e Jm\ He evoct Me@n.ebacjid_
%ﬁ ﬁw( Lovtel move U tousoads

b e

%Z ResultsPlus
Examiner Comments

'Metal filings' was not accepted. Iron filings would
have been, for a mark.

(i) Describe how the student could develop the investigation to find the shape of
the magnetic field produced by the current.

(3)

ﬂn mve:iga'ffon Aalen.. codd be. the.. n?ht umh yuls..

............. _the cght Ehumb is faciog. bhe. dicecton..of bha. mﬁmf.
I&aﬁ.@rw{:{:&n ....... m}/qpéﬂ;&ﬂgrmdﬂw&mém

ﬁﬁﬂ?}q{tfnxxfh@m@aeﬁgﬂeﬂkobmcﬁm ............

% ResultsPlus
Examiner Comments

This was seen too often.

It is not describing practical steps.

No marks.
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Question 3 (b) (ii)

Only a very few candidates achieved the mark here. Many thought that one force was greater than
the other.

(i) The interaction between the magnetic fields produced by the magnet and the
current in the wire produces forces on the magnet and the wire.

Compare these two forces.
(1)

ok eauak amd oprosik PorGs ol witw eagiy

ResultsPlus

~ Examiner Comments

Full marks to this candidate.

ResultsPlus
Examiner Tip

Newton's third law is applied to this situation.

Not considered by the vast majority of candidates
unfortunately.

Interacting forces occur with force on the magnet
(object A) being equal and opposite to the force on
the wire (object B)
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(i) The interaction between the magnetic fields produced by the magnet and the
current in the wire produces forces on the magnet and the wire,

Compare these two forces.

-

ResultsPlus

Examiner Comments

Full marks; well pointed out application by the

candidate.
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Question 3 (b) (iii)

Over half of the candidates got 2 or 3 marks from this.

Some slipped up on the algebraic manipulation.

Some forgot to convert mm to m, resulting in an eventual power of ten error.

A number of candidates just tried multiplying the three numbers given in the question together.

(ifi) Figure 5 shows a different wire inside a uniform magnetic field.

wire X

o
r

o

magnetic field
>

o

L™
-

The magnetic flux density of the magnetic field is 0.72 N/Am.
The length of the wire inside the field is 30 mm.
The size of the force due to the magnetic field on the wire is 0.045N.

Calculate the size of the current in the wire,

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

(3)

(0.72 » 30) - 0.045 =4&0O

current in the wire = H-SCD
(Total for Question 3 = 9 marks)

34 GCSE Combined Science 1SC0 2PH



=
N (ResultsPlus
E/N Examiner Comments

This answer scored the substitution mark only.

Allowed with the incorrect algebraic manipulation.

L\
// \

<O\ ResultsPlus
\ Examiner Tip

The candidate should have given a full equation,
stating Current, |, =

Some benefit of doubt was applied.

When you re-arrange an equation you should state
the full equation, not just the right hand side. . .
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(iif) Figure 5 shows a different wire inside a uniform magnetic field.

wire
x

>

L

magnetic field Y
>

4

Figure 5

The magnetic flux density of the magnetic field is 0.72N/Am.
The length of the wire inside the field is 30mm. == Q.(Q{ m
The size of the force due to the magnetic field on the wire is 0.045 N.

Calculate the size of the current in the wire.

Use an equation selected from the list of equations at the end of this paper.
(3)

F=Rr- -t
- 0.08

=_F : = 208
B> 0.2 x0.03 083
= 7.
current in the wire = ............. 2 I
(Total for Question 3 = 9 marks)
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,@««"g/\(*ﬁ -
N / ResultsPlus

‘v| < Examiner Comments

Full marks.

Very clearly set out, including converting
millimetres correctly to metres.

Correct re-arrangement, substitution and
evaluation.

/,"' \
//

&\ ResultsPlus
\\_‘ Examiner Tip

Set your work out clearly as this candidate has.

This candidate shows the best practice doing the
algebra first then substituting. That way minimises
the chances of making mistakes with numbers, in
copying them down from one part of the
calculation to another.
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(iii) Figure 5 shows a different wire inside a uniform magnetic field.

wire\

>

>
magnetic field Y
.

>

Figure 5

The magnetic flux density of the magnetic field is 0.72N/Am.
The length of the wire inside the field is 30 mm.
The size of the force due to the magnetic field on the wire is 0.045 N,

Calculate the size of the current in the wire,

Use an equation selected from the list of equations at the end of this paper.
' (3)

N VA Vi

|l &% —

e

O F2LxIO

i

LY
O OUS currentinthe wire=... 3. 8. O a
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\ / ResultsPlus
/\ Examiner Comments

This is still 1 mark only for the substitution.

The working is clearer than the previous candidate.

e

\ ResultsPlus

) Examiner Tip

More information was given by this candidate but
the failure to re-arrange the equation correctly
meant that only 1 mark could have been obtained.

Algebraic manipulation - changing the subject of
an equation here - is a very important skill in
physics calculations.

You should work on this.
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(iii) Figure 5 shows a different wire inside a uniform magnetic field.

wire \\

L
-

>
magnetic field Y
>

—
i

Figure 5

The magnetic flux density of the magnetic field is 0.72 N/Am.
The length of the wire inside the field is 30 mm,
The size of the force due to the magnetic field on the wire is 0.045 N.

Calculate the@of the current in the wire.

Use an equation selected from the list of equations at the end of this paper.
e en a €0ndudhr (3)
aw \es
ok ris“”\’\' o _
bo wagnenc gl = Matjht’ﬁf- (lwx dw&*\j * cuffent x \cng’i\ﬂ

NYING o current © 1T % cucrent X 2o
o

darshyrclengin \epoiy c:urrmﬁ,@-‘;%,;ﬁ g

den
oS-
—— — 6-0u>
oA T O-OOTTYS —_—
o1 ¥ 39
Ea—a

current in the wire = ©: G008 3
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ResultsPlus

Examiner Comments

2 marks obtained, one for re-arrangement, one for
substitution.

The failure to convert mm to m resulted in the
answer being 1000 times too small.

ResultsPlus

Examiner Tip

Remember metres-kilograms- seconds for most
calculations in physics. . ..
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(iil) Figure 5 shows a different wire inside a uniform magnetic field.

wire ~—_|

>

L

magnetic field Y
-

.
-

Figure 5

The magnetic flux density of the magnetic field is 0.72N/Am.
The length of the wire inside the field is 30 mm.
The size of the force due to the magnetic field on the wire is 0.045 N.

Calculate the size of the current in the wire,

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

0 05=0,72 x T x 0.0
Cs0%5 = (90216 x T

(3)

_6_:_..2-—@? -— T
©0Ub

5 -7
1y
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ResultsPlus

Examiner Comments

This candidate substitutes first then re-arranges.

Either this way or as the first candidate did secures
all the marks.

)

\ _
Q Results#
Examiner Tip

The first candidate chose the preferred way, one
which limits the chances of making mistakes on
the way.
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Question 4 (a)

The answers to this question were many and varied. Some obtained full marks, but those
candidates were few in number.

In answering this question candidates did some illogical things eg weighing the measuring cylinder
with water, then with water and marbles, but then neglecting to find volume.

There were some very mixed responses to this item.

4 (a) A student measures the density of glass.

The student has

- a bag of marbles, all made from the same type of glass
- aweighing balance

- a plastic measuring cylinder containing water

Describe how the student could find, as accurately as possible, the density of the glass used
for the marbles.
(4)
LRENsLRY v cOoloAared  uonc Ehe o uasion. ensiiy = Moes. syl .
S0 . The LLrST. MelLdre they naLE €O COKE (S the. maRS Ok the. mnos ld,

TN R HENE B0 RIS

QEQ Then pe. recocciec. ARLR: THOK. ( FNE. NEOMATAD,..............
Sig NGRS CONEQUNING, S OERL mMuot. bR RGeSt v ith the vaisae. af....

Lot nen The. moroles muat be odded to it.

LQrIRNOA VOULMe GF SIS

TOoVva. LGl VQLme. muunt. then ke (e le ol . The. Mume Se. the marbles

Me. The maos anN VCliume muai-ta
e PUL \MTtS The Cquormiam .
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N/ (ResultsPlus
’r’/\ Examiner Comments

This is one of the few responses talked about in
the introductory comments to this question.

This student gains all four of the marking points
with exemplary clarity and focus on all that needs
to be done.

4

&34\ ResultsPlus
\

) Examiner Tip

In 'describe how' questions, like this, consider all
that has to be done, including recalling how to
calculate the density, which is part of finding the
density.

'Describe how' not only requires practical details
but also for you to state how you would calculate
the desired result. In that way it's similar in
structure to an average speed question, where you
would need to quote speed = total distance / time
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4 (a) A student measures the density of glass.

The student has

— a bag of marbles, all made from the same type of glass
~ a weighing balance

- a plastic measuring cylinder containing water

Describe how the student could find, as accurately as possible, the density of the glass used
for the marbles.

(4)

Ioo L\M

e Ve Ak MARAUAL. ch g ey gﬁm o thet. WAL,
mm ) daasns oy bkt M
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|
e

\ / ResultsPlus
//\ Examiner Comments

Also full marks, with this candidate leaving it until
the end to explain the calculation needed.

Note that mark point 4, using several marbles not
just one ie a method yielding greater accuracy, was
often achieved by candidates in passing - an
explicit reference to improved accuracy was not
needed.

&4\ ResultsPlus
\ Examiner Tip

The more the merrier.

To find the thickness of one sheet of paper
measure the thickness of 50 or a hundred sheets
and then divide.

Here, use as many marbles as possible to
incorporate this increase in accuracy.
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4 (a) Astudent measures the density of glass.

The student has

- a bag of marbles, all made from the same type of glass
— a weighing balance

- a plastic measuring cylinder containing water

Describe how the student could find, as accurately as possible, the density of the glass used
for the marbles.
(4)
LToNt oLt b\.\
A ) ....mmm.s.s,n.%.....x.mp_ ..... m%g:\xcmmm ....... Mool

oand_onecaute \naw. taata m.w_;.....-qu.u.,...hmm_...L.n,......tm,.,.,udumdﬂ-_......

ResultsPlus

Examiner Comments

This candidate scores mark point 1 - find the mass
of a marble, followed by how to find the volume -
mark point 2 well described.

Unfortunately they forget to quote the formula to
be used and neglected to think about why using a
whole bag of marbles together, when weighing,
might benefit them
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4 (a) Astudent measures the density of glass.

The student has

- a bag of marbles, all made from the same type of glass
- a weighing balance

- a plastic measuring cylinder containing water

Describe how the student could find, as accurately as possible, the density of the glass used

for the marbles.

\_}%\\m I \)Ni\ Q}L

N AL W AV R RN R

e SR k\\L

OS5Reed Qe W \\m .......... oy
\?Q‘\ A0y \\

\N\L 'Q\M

ResultsPlus

Examiner Comments

a marble.

insufficient. 'Measure the volume of water

limiting themselves even further.

Gains mark point 1 first of all - finding the mass of

Doesn't get a mark for finding the volume -
term 'measure the amount of water dispersed' is

displaced' would have been credited for the
second mark point. Unfortunately, the candidate
also can't recall the correct equation for density,

their
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Question 4 (b) (i)

Most candidates scored 2 or 3 marks out of 3 for this item.

Substituting values generally proved to be no problem but some had trouble with the re-
arrangement, the units (e.g. kg needed) and powers of 10 on their calculators

(b) A beaker contains 0.25 kg of water at room temperature,
The beaker of water is heated until the water reaches boiling point (100°C).
The specific heat capacity of water is 4200 J/kg °C.
The total amount of thermal energy supplied to the water is 84 000 J.

() Calculate the temperature of the water before it was heated.

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

(3)
Abhesmal enelgy = Mass X Spacibic leak cqfudfj x B éanfnhéw'e .
Abemperatuse = Attmal enetsy
MasSS s Shacbic beak (n-ﬂ“c&_tj
- Jheea -
OBxyr00 7
temperature before heating = ZQ
[Ce -8z 20
ResultsPlus

Examiner Comments

This is a model answer, re-arranging the equation,
then substituting and not forgetting to perform the
final subtraction.
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(b) A beaker contains 0.25 kg of water at room temperature.
The beaker of water is heated until the water reaches boiling point (100°C).
The specific heat capacity of water is 4200 J/kg °C.
The total amount of thermal energy supplied to the water is 84 000 J.

(i) Calculate the temperature of the water before it was heated.

Use an equation selected from the list of equations at the end of this paper.
CJAwSein %E:MN £ Mags X o % Q)M;ge\m {;eMP )
3l 'O00 =2 %1200 % (100 — haod logdore
g 'oce > \OV0O x (1oo- haod \oeprz
g0 = 100 has bghste
haoor be&me,: 70

temperature before heating = (LO °C

ResultsPlus

Examiner Comments

This is an answer that scores all three marks,
arriving at the correct evaluation.

The misnomer of using the term 'heat before'
when the correct term is initial temperature /
temperature before is not penalised when you get
the correct answer.
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(b) A beaker contalng 0.25 kg?)f water at room temperature 0 lmes ﬁwﬂ
The beaker of wa ted until the water reaches bo 0iny '
The specific heat capacity of water i _
The total amount of thermal energy supptie

(i) Calculate the temperature of the water before it was heated.

Use an equation selected from the list of equations at the end of this paper.
' (3)

(hange mwa%_- Ry K Spulbfre hoot Loaihy X tompontint
¢ home (n Pemsd erey

MOl § S et Last Ce@asy
§4,000 :
— .50
0-25 x4 Leo
temperature before heating = %O
ResultsPlus

Examiner Comments

There is a substitution mark and a re-arrangement
mark. Unfortunately the final answer given (AB)
misses out calculating the final temperature.

ResultsPlus
Examiner Tip

Look what the question asks for.

Understand that AB measures a temperature
difference, but needs an extra subtraction to get
the final temperature of the water.
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(b) A beaker contains 0.25 kg of water at room temperature.
The beaker of water is heated until the water reaches boiling point (100°C).
The specific heat capacity of water is 4200 J/kg °C.
The total amount of thermal energy supplied to the water is 84000J.

(i) Calculate the temperature of the water before it was heated.

Use an equation selected from the list of equations at the end of this paper.
. (3)
C‘\M ! " ef e
?‘-’ W Fler mal 1:'!7/' - ajs w ff‘frrr‘le‘.' brat * C.dq,:?= )

3%&05 = 25 « 4200 x

P

005 .25 v 4200 0125 (00-2.0/25

g 1000 =77 7§75

temperature before heating =....... 7. 7’7??5 °C

ResultsPlus

Examiner Comments

This candidate scores a mark for substituting into
the chosen equation from the equation sheet.

Unfortunately they do not progress due to a wrong
re-arrangement.

ResultsP
Examiner Tip

Although limited progress has been made, every
mark counts.

So at least choose an equation, when requested,
and put in values.

It would be best to master the skill of changing the
subject of an equation.
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(b) A beaker contains 0.25 kg of water at room temperature.
The beaker of water is heated until the water reaches boiling point (100°C).
The specific heat capacity of water is 4200 J/kg °C.
The total amount of thermal energy supplied to the water is 84 000J.

(i) Calculate the temperature of the water before it was heated.

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

(3)

'LSOJ wo\ku'

TS0

e
e
o0 ~

22 s
- \
2o -
temperature before heating = .70
ResultsPlus

Examiner Comments

Paradoxically 84000/4200 gives a number equating
to the final answer, but this calculation is based
upon a totally erroneous equation. No credit.

The second calculation, which the candidate
chooses for their final answer has no credit either.

4 ResuitsPlus
Examiner Tip

It's of little use randomly putting numbers into
multiplications or divisions without any basis.

This is just conjuring with numbers and it is
immediately recognised by examiners.

It's best to learn some physics. . .
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Question 4 (b) (ii)

Most candidates scored 2/2 on this one.

Candidates found it to be a much more straightforward simple choice of equation and re-
arrangement than the previous item.

(i) The heating continues until 0.15 kg of the water has turned into steam.
The thermal energy needed to turn the boiling water into steam is 03&[@.

Calculate the specific latent heat of vapourisation of water.
Use an equation selected from the list of equations at the end of this paper.

Q = mxL Sagpes

Q
L= Q- 3L
~ =TS
specific latent heat = ... 220 g
ResultsPlus

Examiner Comments

Full marks.

Well set out answer explaining what the candidate
has done.

4 ResultsPlus
Examiner Tip

Even if it is simple / straightforward for you,
communicate what you've done in order to gain
intermediate marks in case you slip up on the way.
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3
-The heating continues until 0.15kg of the water has turned into steam. /7 x 107

The thermal energy needed to turn the boiling water into steam is 0.34 M),

Calculate the f vapourisation of water.
Use anequation selected from the list of equations at the end of this paper.
(2)

a 0.34x(03
thermt . messr vsih

-

= SLh=12266.¢
3407 & 0,15 xIln

ResultsPlus

Examiner Comments

A typical loss of a mark here when the candidate
misunderstood the units involved.

ResultsPlus
Examiner Tip

The question had a value for energy in MJ and the
final answer was in MJ / kg, so no conversion of
units was needed!

No need to make it more complicated than it is.
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Question 4 (b) (iii)

A majority of candidates scored 0 on this question, commenting on the basic shape of the graph
thinking it (wrongly) represented the variation of density directly.

A few candidates went beyond what greeted the eye to show comprehension that density behaved
in an opposite manner to the volume and so produced correct descriptions of before and after 4°C.

(iii) The graph in Figure 6 shows how the volume of 1 kg of water changes with
temperature,

1000.30

-

1000.25

1000.20

volume of 1kg
of water (cm?) 1000.15

1000.104

1000.05

1000.00-H= e e

o 1 2 3 4 5 6 7 8 9 10 11 12
temperature °C

Figure 6

Describe how the density of water changes with temperature over the range
of temperature shown in Figure 6.

Calculations are not required.

Froma O'-m""oﬁm e clensi by "1-;|

s ch;mtiﬂl Howan pr:}w .'q?-'? o I f. Has

s J:.mqsmj o8 fla volune s mmasmg
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\ / ResultsPlus
/\ Examiner Comments

This answer is spot on.
Full marks.

Going beyond what greets the eye in the graph.

/////

\\i ResultsPlus
Examiner Tip

Notice how the candidate has had a moment of
reflection and has corrected themselves.

It probably came through having another look at
the question and the graph y-axis and thinking it
through.

Such a process can save you marks and improve
your grade.

Don't jump too readily to conclusions; pause for
thought.
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(iii) The graph in Figure 6 shows how the volume of 1 kg of water changes with

temperature.
1000.30 :
1000.25
1000.20
volume of 1kg
of water (cm?) 100015
1000.104
1000.05 -
1000.00 LT !
0 1 2 3 4 5 6 7 8 9 10 11 12
temperature °C
Figure 6
Describe how the density of water changes with temperature over the range
of temperature shown in Figure 6.
Calculations are not required.
(2)
SOy rng ronde OF XAMELriruets, fne . NOWmne O ...
CWOEEC ANCreNses A ALLrtases. DEnsixy. = moss [yome
wnen

Lono S o. Eovolume nteeases  O8NSITY. . Of MOKLRS. .
..... ALCre OSE A OGS VACE L NVRICD
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N
< (; ResultsPlus
V\; Examiner Comments

This response gets 1 mark for the 'Additional
guidance' statement in the mark scheme:

"if no other marks scored then credit reference to
large volume means low density (OWTTE) for 1
mark only"

// \
y

g ResultsPlus

) Examiner Tip

If you are to describe what's going on, 'over the
range', as the question puts it, there must be a
response to what happens below and above 4°C.
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(iil) The graph in Figure 6 shows how the volume of 1kg of water changes with
temperature,

1000.30 .

1000.25

1000.20

volume of 1kg
of water (¢cm?) 100015

1000.10

1000.05

1000.00 =i
O 1 2 3 4 5 6 7 8 9 10 1 12

temperature °C
Figure 6

Describe how the density of water changes with temperature over the range
of temperature shown in Figure 6.

Calculations are not required.

s the tempuatue leuels  risc, firstly e danoby . of A
wodes bmru.[ lowes d.u fo_ the smfm z.xg,g LJanerer

GCSE Combined Science 1SC0 2PH 61



N
< (; ResultsPlus
V\; Examiner Comments

This was a typical response unfortunately just
regarding the y-axis as representing density, which
it didn't.

S\

\ ResultsPlus

) Examiner Tip

y

Read the question carefully.

Study axes of graphs carefully; the y-axis is volume
of 1kg of water.

As volume of this fixed mass goes up density goes
down.

So the entire behaviour is the opposite to that
which the candidate describes here.
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(iii) The graph in Figure 6 shows how the volume of 1kg of water changes with
temperature,

1000.30

1000.25

1000.20

volume of 1kg
of water (cm?) 100015

1000.10-

1000.05

1000.00 ! asanis
0 1 2 3 4 5 6 7 8 9 10 11 12

temperature °C
Figure 6

Describe how the density of water changes with temperature overtherange =
of temperature shown in Figure 6.

Calculations are not required.

ResultsPlus

Examiner Comments

0 marks

No such general trends exist in this scenario.
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Question 5 (a) (i)

Approximately a third of the candidates scored one or two marks on this.

The successful candidates could sift through the three pieces of information and select P= E/t from
memory.

5 (a) Figure 7 shows an athlete using a fitness device.

Figure 7

The athlete stretches the spring in the device by pulling the handles apart.
The spring constant of the spring is 140 N/m.

The athlete does 45 J of work to extend the spring.

The athlete takes 0.6 s to expand the spring.

(i) Calculate the useful power output of the athlete when stretching the spring.

2
Jotr = ZPGT
Czne
=#5 - 75
o &€

useful power output of the athlete = .07 S

ResultsPlus

Examiner Comments

Correct answer; scores 2 marks.

This candidate recalls the needed equation and
selects the correct two out of the three pieces of
information to use.
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{a) Figure 7 shows an athlete using a fitness device.

The athlete stretches the spring in the device by pulling the handles apart.

Figure 7

The spring constant of the spring is m

(i) Calculate the useful power output of the athlete whm the s

wisful =
PQWQ/V:-

7
25(45 J of work to extend the spring

pexpand the spring.

IUD % &S X 0= 3780
E

I
-

useful power output of the athlete = 37@

A — e e e

ResultsPlus

Examiner Comments

This student recalls the correct equation to use - 1
mark.

But then they accompany this by a 'multiply all in
sight' approach.

ResultsPlus
Examiner Tip

In P =E/t, Eequates to 'work' (45)) in the question.
this should have been used together with t = 0.6s
in the recalled equation.
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Question 5 (a) (ii)

Many candidates made a lot of progress with this question, with a majority scoring marks and many
full marks. The complexities of re-arrangement and having to take a square root reduced
achievement though eg some forgot to take the square root at the end.

(i) Calculate the extension of the spring.

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

(3)
E=Rx X 2
2
. K
= —T
X KRXZ
oz B
MOX 7
0. 6" 99: extension of the spring = 08 m
z0.%0
}L ~
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ResultsPlus

Examiner Comments

Full marks.

Well set out.

Q ResultsPlus
Examiner Tip

This is best practice observed once again.
* Select the equation.

* Re-arrange with the needed subject.

* Substitute.

* Evaluate, not forgetting the final square root.
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(i) Calculate the extension of the spring.

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

(3)
£. “3 x k x x* L
>
.}1“1‘- ‘1 .
exlkensiont Lv e
e 4 < ' -
- o xTun T YFPT O LU 28V 3L
x O-bl

extension of the spring = . Y&y 0 - 64 m

ResultsPlus

Examiner Comments

Selects, re-arranges well, substitutes correctly.
Just forgets to take the square root at the end.

Hence 2 out of 3 marks.
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(i) Calculate the extension of the spring.

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

E—,_LK\Q%XL

(3)

—~
7' L ye —94axHl =D
2- -
<
extension of the spring = \5 m
ResultsPlus

Examiner Comments

Selects the correct equation but then wrongly re-
arranges.

Still gets a mark for substituting values though.
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Question 5 (b) (i)

This item differentiated well.
Most students scored 1 or 2 marks out of 2.

Most could get a mark though either specifying a length (of rubber) or specifying the measuring
instrument. Specifying extension as a difference in two measurements was the added detail
required to get full marks.

(b) A student investigates the stretching of a long piece of rubber.
Figure 8 shows the apparatus to be used.

long piece
of rubber

weights on
a hanger

Figure 8

The student puts just enough weight on the weight hanger to make the piece of
rubber just tight.

The student wants to plot a graph to show how the extension of the piece of
rubber varies with the force used to stretch it.

The student adds a known weight to the weight hanger.

(i} Describe how the student could measure the extension of the rubber when
he adds another weight to the weight hanger.

faﬁﬁﬁﬁf%f?mwgm 0l it Ko mkcilobtl e e
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< / ResultsPlus

| /< Examiner Comments

This spells out the measurements to be made very
clearly, and how you find the extension, for both
marks.

Specifying exactly what length is to be measured is
especially commendable.

The addition of the ruler alongside in the diagram
additionally commends itself.

&4\ ResultsPlus
\ Examiner Tip

This answer is excellent. Try and include as much
detail, as you can in answering practical questions.

Labelled additions to a diagram help and may
themselves be worthy of credit.
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(b) A student investigates the stretching of a long piece of rubber.

Figure 8 shows the apparatus to be used.

long piece
of rubber

bench pulley

weights on

" ahanger

The student puts just enough weight on the weight hanger to make the piece of
rubber just tight.

The student wants to plot a graph to show how the extension of the piece of
rubber varies with the force used to stretch it.

The student adds a known weight to the weight hanger.

(i) Describe how the student could measure the extension of the rubber when
he adds another weight to the weight hanger.

The student | (2
mhmmdmmsmhmlnrgﬁ\aptmﬁfMbbu':s,wd:hndl\lﬂ
an ik Y eadn bie... mm&ahhkwgdm:msm%

doeeasdh... Subdsock.. Assdofaen.. . Sigionllenh. from tha ...

smwmjwhgmmkmmm ........ Poe. cobbee
o0ty
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N/ (ResultsPlus
ﬁ/\e Examiner Comments

This is a full answer for 2 marks.

Measuring the length of the rubber (1 mark) and
then add a weight, remeasure and find the
difference clearly stated (1 mark).

The length to be measured is not as well spelt out
as the first exemplar given, but it still matches the
mark scheme point.

<A\ ResultsPlus
\ Examiner Tip

When you compose an answer to a 'how could you'
practical question make sure, like this candidate,
that the steps you write are clear and that they
address what the question is looking for - in this
case the extension.
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(b) A student investigates the stretching of a long piece of rubber.

Figure 8 shows the apparatus to be used.

long piece
of rubber

bench pulley

weights on

_~" ahanger

The student puts just enough weight on the weight hanger to make the piece of
rubber just tight.

The student wants to plot a graph to show how the extension of the piece of
rubber varies with the force used to stretch it.

The student adds a known weight to the weight hanger.

(i) Describe how the student could measure the extension of the rubber when
he adds another weight to the weight hanger.

(2)
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\’—’ =
<7 ResultsPlus

Examiner Comments

This scores 1 mark for the first mark point on the
scheme.

It omits to say how the extension would be found.

N\

& \ ResultsP
N Examiner Tip

Ask yourself 'Have | answered the question?'

Here the question says 'how you could measure
the extension'. This candidate does not address
that question fully, do they?
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(b) A student investigates the stretching of a long piece of rubber.

Figure 8 shows the apparatus to be used.

long piece
of rubber

bench pulley

weights on

_~" ahanger

Figure 8

The student puts just enough weight on the weight hanger to make the piece of
rubber just tight.

The student wants to plot a graph to show how the extension of the piece of
rubber varies with the force used to stretch it.

The student adds a known weight to the weight hanger.

(i) Describe how the student could measure the extension of the rubber when
he adds another weight to the weight hanger.

(2)

ResultsPlus

Examiner Comments

This scores a mark for measuring the length of the
rubber.

'See how far it stretches' is insufficient for the
second mark.

That needs an explicit description about taking the
difference between two measurements.
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(b) A student investigates the stretching of a long piece of rubber.
Figure 8 shows the apparatus to be used.

long piece
of rubber

bench pulley

weights on

_~" ahanger

The student puts just enough weight on the weight hanger to make the piece of
rubber just tight.

The student wants to plot a graph to show how the extension of the piece of
rubber varies with the force used to stretch it.

The student adds a known weight to the weight hanger.

(i) Describe how the student could measure the extension of the rubber when
he adds another weight to the weight hanger.

AL Studant (2)
- %A%mem befor=

And _oaXte— Y ruhbar LS. &h‘&:tckeo& ..................
Al ke_'sﬁ:wcwt m Conlel . do this b ...........
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N
< (; ResultsPlus
V\; Examiner Comments

This candidate gets a mark, just, by virtue of
mentioning the ruler, in a reasonable context.

This is the second alternative in mark point 1 in the
mark scheme.

4\
/

O\
/\\\ ResultsPlus

) Examiner Tip

The candidate says 'measure the rubber' which
begs the question 'measure what about the
rubber?’

Avoid vagueness; measure what? - the length of . .
..from..to...
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(b) A student investigates the stretching of a long piece of rubber.

Figure 8 shows the apparatus to be used.

long piece
of rubber

bench pulley

weights on

" ahanger

Figure 8

The student puts just enough weight on the weight hanger to make the piece of
rubber just tight.

The student wants to plot a graph to show how the extension of the piece of
rubber varies with the force used to stretch it.

The student adds a known weight to the weight hanger.

(i} Describe how the student could measure the extension of the rubber when
he adds another weight to the weight hanger.

(2)
A ShOCNE VI Measure. bl exbension...

. 0d00ng. bt weugit are buan
e COPAPPOIR.
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,@««"g/\(*ﬁ -
N / ResultsPlus

‘v| < Examiner Comments

0 marks

The question asks for a description of how the
extension could be measured.

To just say 'measure the extension' is not saying
'how' and the last comment about 'compare’ is too
vague.

=
/ “
/

<O\ ResultsPlus
\ Examiner Tip

Many candidates fall into the trap of just repeating
what's in the stem of the question.

Make sure that's not you.

Also avoid vague statements which don't make it
clear what you are going to do exactly.
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Question 5 (b) (ii)

Only a minority of candidates scored a mark for this, with hardly any scoring both marks.

To do that the idea of non-repeatability was needed - in simple words the curve does not go
through the same points for unloading as it did when loading.

Most candidates did not make any progress with this question; some tried via talking of the rubber
returning to its original shape - to no avail.

(i) The student obtains a series of values of force and extension while loading the
piece of rubber and then unloading it.
Figure 9 shows the graph of the student’s values.

'y

loading

forcein N

unloading

extension in m

Figure 9

Explain how the shape of this graph shows that the distortion of the piece of rubber
being stretched is different from the distortion of a spring being stretched.
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— J/\(

N (7 ResultsPlus
E/N Examiner Comments

This is very well written scoring both mark points.
The candidate clearly expresses the differences in
terms of straight line and curve and in terms of the
different values for loading and unloading.

2 marks

4\
/

O\
/\\\ ResultsPlus

) Examiner Tip

When asked for differences, and there are two
marks, ask yourself 'What two separate things
make for the difference?'
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(ii) The student obtains a series of values of force and extension while loading the

piece of rubber and then unloading it.

Figure 9 shows the graph of the student’s values.

A

forcein N

extension in m

Explain how the shang_gf_tllls_g_r_aMWsthatthe distortion of the
!!EstfetChEdEsd fromth tortinn of Y

(2)

Ao Ao, ... B TV S S MMIIM.lntLn&PL
Qcensen

ResultsPlus

Examiner Comments

clear two marks:

Curved graph for rubber (1) (cf straight line for
spring)

PLUS non-repeatability idea - extensions different
for the same force involved - well put.
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(ii) The student obtains a series of values of force and extension while loading the
piece of rubber and then unloading it.

Figure 9 shows the graph of the student’s values.
A

forcein N

unloading

[o

extensionin m

Figure 9

Explain how the shape of this graph shows that the distortion of the piece of rubber
being stretched is different from the distortion of a spring being stretched.

(2)

4. thad bhe  diskerbion pf e nubber i3 nek cmslod e
MWMQ‘SMM M preporionsd bo. tHae 2 xbMLON .
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\ / ResultsPlus
/\ Examiner Comments

This gets the first mark point for either saying the
graph for a spring would be straight, or for noting
the 'not directly proportional’ for the rubber.

The second mark point is not there though.

/////

\\i ResultsPlus
Examiner Tip

Good as far as it goes but not looking at the graph
and asking 'Why are there different curves for
loading and unloading?' - that needs addressing as
the second difference - mark point 2.
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(i) The student obtains a series of values of force and extension while loading the
piece of rubber and then unloading it.

Figure 9 shows the graph of the student’s values.

'y

force in N

unloading

extension in m

Figure 9
Explain how the shape of this graph shows that the distortion of the piece of rubber

being stretched is different from the distortion of a spring being stretched.
(2)

[DAaNS
. vmg\n\l-eh.s\k%\\r\u
MecehCned. \aé.us\nw\mmh
\&em .......... Celecs s%(.w\@m@g&mmmmcﬁ.ws&

@(\5}%\%\@2 ........... PIRXC....C... CDT ’C‘Lmbw’.\\m\“
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N
< (; ResultsPlus
V\; Examiner Comments

This is representative of a very common
misconception from the evidence given.

The mark scheme says explicitly 'ignore reference
to returning to original shape'.

That may not occur with the spring as well.

N\
-

&34\ ResuitsPlus

\'\) Examiner Tip

Just because you have learnt something about
going past an elastic limit, don't think it's got to be
included / is a reasonable difference.

It's not necessarily so.
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Question 5 (c)

As the paper progresses, some questions were targeted at the very top end of attainment; 5(c) was
an example of that.

The stem of the question gave candidates the idea that the area under the graph represented work
done / energy transferred. It was the job of candidates to interpret the shaded area as a difference
in energy / work, and to explain how that difference may be accounted for - loss of energy
transferred as thermal energy to the rubber / surroundings.

(c) The area between the curve and the extension axis of a force/extension graph
corresponds to work done or energy transferred.

Suggest what the shaded area of the graph in Figure 9 represents.

(2)
/\L\ﬂ_ Swedoel  area  Covnd {ﬂf}(é’&ﬁdﬁ e d%ﬂ’%{‘e N\

Examiner Comments

This candidate clearly understands the significance
of the area and its consequence in terms of how
that difference may be accounted for

FULL MARKS

ResultsP
Examiner Tip

Such understanding, at such a high level, doesn't
come easy.

This student has worked at trying to understand
the significance of the area between the two
curves.

Successful study requires this attention to detail
and thinking things through in a questioning way.
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(c) The area between the curve and the extension axis of a force/extension graph
corresponds to work done or energy transferred.

Suggest what the shaded area of the graph in Figure 9 represents.
Loy kdme = XEim (2)

ResultsPlus

Examiner Comments

A number of candidates falsely interpreted the
shaded area as energy stored in the rubber.

(c) The area between the curve and the extension axis of a force/extension graph
corresponds to work done or energy transferred.

Suggest what the shaded area of the graph in Figure 9 represents.

(2)

ResultsPlus

Examiner Comments

Simple direct statement scoring the first mark
point.

ResultsPlus
Examiner Tip

Going this far really is only observing what the
stem of the question tells you and then making an
observation from the graph.
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Question 6 (a) (i)

A minority of candidates could recall P = | 2R, re-arrange and substitute, and then arrive at the
correct evaluation, which was required to be to two significant figures.

6 (a) Figure 10 shows two electrical devices for heating water.

immersion heater
battery

metal case

heating element

immersion heater kettle connected to
connected to a battery domestic mains supply

Figure 10

(i) The current in the element of the immersion heater is 14 A.
The power of the immersion heater is 130W.
Calculate the resistance of the immersion heater.

Give your answer to two significant figures.
(3)

PM - fesisvance * (c,urre,nl‘)i

Dower 130
(N
resistance of immersion heater= ... OGC’) ................ Q
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ResultsPlus

Examiner Comments

This is the correct answer for 3 marks.

Well recalled, re-arranged, substituted and
evaluated to 2 significant figures.

)

\ _
Q Results#
Examiner Tip

Notice how easy the candidate makes it to follow
what they are doing.

This is good practice to be emulated.

GCSE Combined Science 1SC0 2PH 91



6 (a) Figure 10 shows two electrical devices for heating water.

immersion heater

battery
metal case
heating element
immersion heater kettle connected to
connected to a battery domestic mains supply
Figure 10

(i) The current in the element of the immersion heater is 14 A.
The power of the immersion heater is 130W.
Calculate the resistance of the immersion heater.

Give your answer to two significant figures.

(3)
yn
FOULJE'( = Cuﬂem X Reciarance
()
P
R - z 1?4? 0-bbilks
J | p- -;,.@#. =O~‘1
resistance of immersion heater = 0'7 Q
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\’—’ =
<7 ResultsPlus

Examiner Comments

This gets 2 marks.
Good recall and substitution.

Evaluation is correct but then does not give the
final evaluation to 2 s.f. as asked for.

M\

A\
\ ResultsPlus

) Examiner Tip

0.7 is to one significant figure.
It is 0.66 to two significant figures.

It is important to revise this correctly before an
exam.
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6 (a) Figure 10 shows two electrical devices for heating water.

immersion heater

battery

metal case

heating element

immersion heater kettle connected to
connected to a battery domestic mains supply

Figure 10

() The current in the element of the immersion heater is 14 A.
The power of the immersion heater is 130W.
Calculate the resistance of the immersion heater,
e ———

Give your answer to two significant figures.

(3)
) 2a Y
1 X
e
) U
R= THt geBe
14t “0-C63 resistance of immersion heater = L3 Q

ResultsPlus

Examiner Comments

Two marks, with the failure at the end to write to 2
significant figures; the number quoted is to 3
significant figures.

Mark scheme additionally comments that 0.663
scores 2 marks because of this.
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6 (a) Figure 10 shows two electrical devices for heating water.

immersion heater

metal case

heating element
immersion heater kettle connected to
connected to a battery domestic mains supply
Figure 10

(i) The current in the element of the immersion heater is 14 A,
The power of the immersion heater is 130W.
Calculate the resistance of the immersion heater.

Give your answer to two significant figures.

&-— P: VKI (3)
V= P \/= 130
a /4
V= 9.3
resistance of immersion heater = 9:5 Q
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ResultsPlus

Examiner Comments

This candidate chooses the alternative route of
finding V' first.

That gains a mark; it is clearly stated.

Unfortunately, they then wrongly equate this with
resistance.

48\

\\ -
Q ResultsPlus

Examiner Tip

Watch out for contradictions. Can voltage, V =
resistance R?
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6 (a) Figure 10 shows two electrical devices for heating water.

immersion heater

battery

metal case

heating element
immersion heater kettle connected to
connected to a battery domestic mains supply
Figure 10

(i) The current in the element of the immersion heater fs
The power of the immersion heater Isﬁ 30W.!
Calculate the resistance of the immersion heater.

Give your answer to two significant figures.

A
P-YaVAEa
R = —

T
| == = BC T a.28571%
‘e - a2

— e
resistance of immersion heater=_.... .. 2 ... Q

(3)

ResultsPlus

Examiner Comments

Faced with the two pieces of data, as highlighted
by this candidate, many chose wrongly to use R =
P/I.

No marks
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Question 6 (a) (ii)

Candidates found this question most challenging, often failing to focus on the movement of charge.
However, some could get a mark by saying the charge in the immersion heater moves faster, and a
few understood that the charge flowed in one direction in the immersion heater, whereas it flowed
back and forth in the heating element of the kettle.

(i) The current in the heating element of the kettle is 8.3 A.

State two differences between the movement of charge in the heating
element of the kettle and the movement of charge in the immersion heater.

(2)

ResultsPlus

Examiner Comments

Maximum 2 marks clearly deserved here.

First of all the candidate concentrates on rate of
flow of charge, which was exactly what was
wanted.

The directional difference is then well explained for
the second mark.
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(i) The current in the heating element of the kettle is 8.3 A,

State two differences between the movement of charge in the heating
element of the kettle and the movement of charge in the immersion heater.
(2)

1402 Curvent in Ane \pmersion beater is divect due ke fhe botttyused.

This meens. thal  the Chare, Flows enly.in one directon. [n Cortrast,
e Plow of charge damesl'bmh in the h% ‘ng elément due e ’

e attervioding
2 The. CUlreht n the heody elemet oF Hhe keHl€. (9305 Smdi Soans.

A carrent Inthe 1vmersion heater (14A) and S0 the Challg.in #he........
element of the immersion heater /s Howl‘wjr faSter.

ResultsPlus

Examiner Comments

Full 2 marks obtained.

Charge flow is first of all correctly stated for mark
point 2.

Then the charge in the immersion heater flowing
faster gets mark point 1.

ResultsPlus
Examiner Tip

The question is about movement of charge.

Unlike many other candidates this one stayed
focussed upon that and so was able to get 2 out of
2 marks.

Make sure you are answering what the question is
aimed at too.
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(i) The current in the heating element of the kettle is 8.3 A.

State two differences between the movement of charge in the heating

element of the kettle and the movement of charge in the immersion heater.
(2)

1o IR OV VS k. o Cnadge. 05, SOWel . ADKCne
2‘%&5(:‘(2{\@%99%&&&15 ..... Smrﬁu:nmaq
LANMNQRION. . NeQtld . 5.t ¢heyl OB U

ResultsPlus

Examiner Comments

This gets 1 mark for the candidate's first
statement.

The second statement is not credit worthy.
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(i) The current in the heating element of the kettle ' 8.3 A. )

State two differences between the movement of charge in the heating
element of the kettle and the movement of charge in the immersion heater.

(2)
‘I'ﬁ\ﬂ-hnmg.umhmhmnﬂ ............. \avade - Pee ... MFMMM .....
ke doe.. ko Ik :.Lp.raf.,. ......................................................................................................................................................................................
2. Te.... Ao Ml O h\ﬂ‘mf L W S Welle. . sonneaied
oo demeiMe mqw% ..............................................................................................................................................................................
ResultsPlus

Examiner Comments

This was a commonly seen mistaken approach,
showing a misunderstanding of what the question
was asking.

The question is about movement of charge; it's
nothing to with how fast the water heats up.

It's nothing to do with the rate of heating up the
water and to say that the immersion heater has a
higher charge is equally unhelpful.
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Question 6 (b)

This question differentiated well. Many candidates could reach level 2 or even 3, especially where
they focused on the role of the fuse, which they were more secure on than the earth.

In talking about the fuse candidates often realised a wire melted, cutting off the current to the
kettle. Better answers related this to the current having exceeded a certain amount following on
from the live wire touching the metal case, causing a current surge. Weaker answers regarded the
melting of the fuse wire as being a result of an over production of heat in some way.

Some candidates think that the fuse and the earth operate as part of some kind of (electronic)
control system, actively diverting current or tripping the fuse.
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*(b) Figure 11 shows the three-pin plug used to connect the kettle to the mains.

earth pin

fuse

Figure 11

A fault occurs in the kettle causing the live wire to touch the metal case of the kettle.

Explain how the safety features of the plug operate when this fault occurs.
(6)

T due. . oo o it it pace. g wekol. b k. thak  adba .
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N

N,
<N / ResultsPlus
?/\ Examiner Comments

This is a well balanced answer with a good
understanding of both the fuse and the earth roles
seen.

The candidate explains the action of the fuse well
linking it to 'too much current' and explaining that
then the current is then cut off.

This is also one of the better answers when it
comes to the earth. The idea that the earth is there
to divert current to it when the fault occurs is well
dealt with, including a link back to the safety
argument involved.

Shows sufficient detail on both aspects to be given
a level 3 answer for 6 marks.

 ResultsPlus
\ Examiner Tip

The key physics for both the earth and fuse is to do
with current. Other answers containing vague
statements about electricity or energy were not as
good.

When you study/ revise ask yourself 'what is the
key physics principle involved here?' That way you
will be able to compose a better answer.
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*(b) Figure 11 shows the three-pin plug used to connect the kettle to the mains.

Figure 11

A fault occurs in the kettle causing the live wire to touch the metal case of the kettle.

Explain how the safety features of the plug operate when this fault occurs.
(6)

p AL f(uw. onn. Eafm O {sdem:w arcl.
glﬂn) Hu&i TR Postrixal... dwm'na,/m

Fssl... (O ... Tk ... COLLRRS. .. ... Mm#'m ..........

: . &
Pevents. ... S, o0Ck..... CUCHTL. ... SIaOCULS o .. PoCke.............
ety ﬁgﬂug o WL ok,
e (Total for Question 6 = 11 marks)
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N

J
-

N/ (ResultsPlus
ﬁ/\e Examiner Comments

This is a balanced answer focusing on the roles of
the fuse and the earth.

It is written lucidly and is worth the level 3 mark of
6.

Notice it does not have to be perfect to get full
marks.

'The potential difference / electricity will flow out
through the earth’ statement is not very good
physics BUT the essence of arguments about what
the earth does to remove the chance of shock and
the story of the fuse melting, with the idea of
cutting off the current, is well stated.

d

ResultsPlus
\

- Examiner Tip

Right from the beginning where the candidate
annotates the figure, this candidate shows a good
focus on the storyline that the question is seeking
after.
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*(b) Figure 11 shows the three-pin plug used to connect the kettle to the mains.

fuse

Figure 11

A fault occurs in the kettle causing the live wire to touch the metal case of the kettle.

Explain how the safety features of the plug operate when this fault occurs.
(6)

The Plua  UuSES o eotth e el Vedyces
bhe ol ek 05 et 1n. Hae e 1 ve..
80,16 doeshle. . XelgSe. oun immense... canoeni(oeS..........
elecknaty. in the SISE Pate. 36 Mot dcS oy .
e buge. curent 1Ll ga botough. ke SUSE s whih
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N/ (ResultsPlus
’r’/\ Examiner Comments

This is a level 2 answer, scoring 4 marks. The fuse
aspect is well dealt with but the candidate doesn't
talk about the earth arrangement with any real
undertsanding.

The summary for guidance in the mark scheme
explains that you can get 3-4 marks for a well-
developed answer about one aspect.

This weakness concerning the earth connection
role, with a decent answer concerning the fuse,
was seen in very many candidates' responses.

\ ResultsPlus
_ Examiner Tip

To get to a level 3 requires more comprehensive
knowledge, without neglecting any aspect that the
qguestion points to.

This requires thoroughness in study as you go
through the course.
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*(b) Figure 11 shows the three-pin plug used to connect the kettle to the mains.

fuse

Figure 11

A fault occurs in the kettle causing the live wire to touch the metal case of the kettle,

Explain how the safety features of the plug operate when this fault occurs.
(6)

when i auun , mulligl Burgy Fuatly.. 4y
Qo . pmm ..... M m ,mw,ww Qa Auf
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e
e

\ / ResultsPlus
//\ Examiner Comments

There is no rewardable content here.

A wrong control emphasis is evident with some
active switching somehow occurring.

'The earth pin shuts itself off' and 'the plug
switches off' betray a lack of understanding about
what the earth and fuse are all about.

&4\ ResultsPlus
\ Examiner Tip

The focus has to be on

* The plug contains a fuse wire that melts.

* An earth connection enables current to flow
harmlessly away preventing the metal case

becoming live.

These are physical actions, not to do with any
automatic control elements.
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*(b) Figure 11 shows the three-pin plug used to connect the kettle to the mains.

earth pin
fuse

Figure 11

A fault occurs in the kettle causing the live wire to touch the metal case of the kettle.

Explain how the safety features of the plug operate when this fault occurs,
(6)

T plugy hao. ruwpberd cubinggd. . c%wr\ TS S—
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...... Tawo. 0. betdain s Mleheed .00t 2. cOAdsadboC b ...
.......... ehecn’ uhd

. MLWM ng MWEWHFW e A.aé ....................

GCSE Combined Science 1SC0 2PH 111



N

J
-

N/ (ResultsPlus
ﬁ/\e Examiner Comments

This candidate is not answering the question set. It
was asking about the key safety features that
operate when the fault of the live wire touching the
metal case occurs. The candidate does not address
this but focuses narrowly on the construction of
the plug.

This was seen a number of times.

- \

- ResultsPlus
\

- Examiner Tip

Read the whole question and make sure you
understand what the key focus of that question is.

The figure showing the details of plug construction
clearly distracted some candidates into a pre-
occupation with that construction.

The lesson is not to be distracted but to zero in on
the "what is the basis of the question at hand".
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Paper Summary

Based on their performance on this paper, candidates are offered the following advice:

make the most of opportunities afforded in school laboratories where you become acquainted
with practical work from the specification. This concerns both core practicals and the suggested
practicals. It would benefit candidates to always question ‘What is the purpose of this
experiment? making sure they are clear in their minds about it. After the event evaluations are
also useful, especially when reflecting about how the experiment could have been improved.

Some equations in physics are required to be learnt e.g. that for kinetic energy in Qu1(b)(ii) and
density in Qu4(a). Some candidates lacked these and so missed out on associated marks.
Candidates should be able to recall and apply all twenty equations from the combined science
specification.

The use of wrong units causes candidates to miss out on some marks. A focus needs to be made
on the use of metres, kilograms and seconds, as well as derived units e.g. the joule, which
requires metres, kilograms and seconds in calculations to end up with energy in joules. Qu3(b)(iii)
required converting mm to m. Qu4(b)(i) required a mass in kg. Some mistakenly used grams
there.

Students seem to need more practice on handling powers of ten in their calculations. They
should be able to use their calculators with number in standard form when needed. It often
helps to put answers in standard form rather than risk writing too many or too few 000s in an
answer.

In constructing explanations candidates need to take note of the marks allocated to a particular
question and respond with a corresponding number of points in their answer. Candidates should
take opportunities, where they can, to use diagrammatic illustrations to aid and prompt their
explanations.
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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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