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Introduction

This was the seventh year of examining this specification, being paper 2 of Physics, higher
tier.

Questions were set to test students’ knowledge, application and understanding from nine
topics in the specification:

e Topic 1 - Key concepts of physics

e Topic 8 - Energy - Forces doing work

e Topic 9 - Forces and their effects

e Topic 10 - Electricity and circuits

e Topic 11 - Static electricity

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

e Topic 14 - Particle model

e 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. This year candidates were tested
on two occasions about fundamental ideas, showing a weak grasp of those ideas (Q01b
‘electric field' and QO06ai 'principle of moments'). A number of questions assessed candidates’
knowledge of practical procedures, notably Q02bi, electrical circuits, Q03d concerning
measurement of volume, Q05bii concerning a set up to show the force on a wire carrying
current in a magnetic field, Q07 by describing an experiment to determine gravitational
potential energy, Q08a concerning I/V characteristics of a filament bulb, including use of
dataloggers, Q09d concerning specific heat capacity determination, and Q010aii about an
investigation involving electromagnetic induction. The standard of answers on practical
questions has improved over the years.

Students continued to do well with most calculation questions although there were still many
who did not show an understanding of significant figures and some who failed to convert g
— kg and k] — J, when such were needed.
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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
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)
This was a testing question.
Not many candidates could adequately explain what is meant by the term 'electric field'.

Candidates found it hard to recall that fields are where force on a charge is experienced.

(b) Give the meaning of the term electric field.
(m
|'II\- —
% ResultsPlus
Examiner Comments
A succinct and accurate meaning of the term 'electric field'.
(b) Give the meaning of the term electric field.

(1)

bought nto Wikl expewenc & foE

N,

ﬂ ResultsPlus
Examiner Comments

This is good also - the area where a charge will experience a force.
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(b) Give the meaning of the term electric field.

o e e e My mam m—————

N\

%{ ResultsPlus
Examiner Comments

Promising beginning, but then doesn't go far enough.

object.

We needed where a charge experiences a force, not just another
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Question 1 (c)(i)

Most candidates found this to be straightforward, and achieved success.

F

(c) Figure 2 shows the electric field around a point charge.

Figure 2
(i) State how Figure 2 gives evidence that the point charge is positive.

(1)

a\___

ig ResultsPlus
Examiner Comments

This was a minimalist answer but if did suffice. The pointing
away/pointing outwards was the essential point.
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(c) Figure 2 shows the electric field around a point charge.

Figure 2
(i) State how Figure 2 gives evidence that the point charge is positive. )
(1
........... Bmmih&.a'.ar:.:.,‘-mn{thc,dul-nn_pdaflsmsm

Oﬂtﬂjﬂk&&ﬁ!muﬂnfﬂxﬂfw ................

AN

ﬂﬂesultsﬁm
Examiner Comments

This answer spells the evidence out in detail.
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(c) Figure 2 shows the electric field around a point charge.

Figure 2

|

% ResultsPlus
Examiner Comments

This is sufficient for the mark.

The reference to 'electricity flows' was ignored.

.-'f{f':_\lll
- AL
T\ ResultsPlus
\_} Examiner Tip

It is best to avoid the term 'electricity' altogether in physics
explanation.

It is a word that is taken lots of different ways and is generally
unhelpful.
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Question 1 (c)(ii)

This was not as successfully answered as (i) but most succeeded with it.

e

(i) In Figure 2, x is the distance from the point charge.

State how Figure 2 gives evidence that the electric field strength decreases as
X increases.
(m

T2 v ek dodrec agart - wnidn Shous.
o Strergn QeSS e a gy furkor Quog

RN DM I I N M R PPN N = L,

I\

iﬁ ResultsPlus
Examiner Comments

This is the key point: (field) lines get further apart.

T

(i) InFigure 2, x is the distance from the point charge.

State how Figure 2 gives evidence that the electric field strength decreases as

X increases.
(1)

T"‘e"“"-ﬂﬁﬁfﬁ‘f—?ﬁ Aﬁ\ﬁ% B X ACERRARES

I\

ﬂ ResultsPlus
Examiner Comments

The alternative was to says 'concentration of lines gets smaller’
(additional guidance).

This statement was equivalent to that.
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: (il) 'In Figure 2, x is the distance from the point charge. -

: State how Figure 2 gives evidence that the electric field strength decreases as

g X increases.

: (1)

i e avvows o8 avﬁ«%ﬂk*neve-rpw-&&eadno‘z‘m&%m;w%
H ) ;

5 We@uec)mcﬁemsm%mc}emmw%
3

.'\_

ﬂ ResultsPlus
Examiner Comments

The mark scheme stipulates lines getting further apart as you go out.

There are no arrows further out to show this.

Reference to lines is needed.
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Question 1 (c)(iii)

This question was very well answered.

Figure 3
The equation relating electric field strength to distance, x, is
electric field strength =%
A is a constant.

Using data from the graph in Figure 3, calculate the value of A when x =3 cm.

(2)
16,000 = f"i
3
16,000 = F
q
'ZO"OOG Yq - H A=[801000 ....... N cm*/C
%0, 000 <A (Total for Question 1 = 6 marks)

ﬂ ResultsPlus
Examiner Comments

This response shows clear substitutions and subsequent
rearrangement leading to a correct evaluation.

P |
Ay

M4\ ResultsPlus
\_}

) Examiner Tip

Set your work out logically like this and you will do well.
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Figure 3
The equation relating electric field strength to distance, x, is
A
electric field strength =
A is a constant.

Using data from the graph in Figure 3, calculate the value of A when x = 3 cm,

- (2)
Qus = 3t 7,;@%
3
x
?\0 o0 T e
3 2 - ¥ oo
A=__ . \Seen .. ... N cm?/C

AN
iﬁ ResultsPlus
Examiner Comments
1.8 to any other power of 10 scores 1 mark (additional guidance).

This allows for this candidate's wrong transcription of 2 000 for electric
field strength when it should have been 20 000.
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rigure >

The equation relating electric field strength to distance, x, is
electric field strength =%

A is a constant.

Using data from the graph in Figure 3, calculate the value of A when x = 3 cm.

10,000 = _A I

O ——

~ Y
yxlo,a0 s Koo

A=... 16600 __________________________ N cm?/C

N ResultsPlus
Examiner Comments
This candidate has a correct substitution and rearrangement.

Unfortunately, they copy down the wrong answer to the answer line.

< ResultsPlus

| Examiner Tip

What you write on the answer line is what will stand. Examiners don't
know if you have applied some other + 10 process in your mind.

Be careful what you write.
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The equation relating electric field strength to distance, x, is
electric field strength =iz

X
A is a constant.

Using data from the graph in Figure 3, calculate the value of A when x =3 ¢m.

(2)
i
20,000 = -
3
12
oz . S

%j ResultsPlus
Examiner Comments

Correct substitution but wrong rearrangement, therefore denying both
marks.

Mark scheme requires rearrangement and substitution for the first
mark.
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Figure 3
The equation relating electric field strength to distance, x, is
electric field strength =i:
A is a constant. g

Using data from the graph in Figure 3, calculate the value of A when x =3 cm.

. (2)
4000 -

16000 » =

0 Lﬁ&{mx(ﬁ’)

ax [1% 600

A= ﬁL%OUO N cm?/C

N,

ﬂ ResultsPlus
Examiner Comments

The misreading from the graph scale means the rearrangement and
substitution mark cannot be given, and therefore the evaluation mark
cannot be given as well.
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Ty -

The equation relating electric field strength to distance, x, is
electric field strength =i2

X
A is a constant.

Using data from the graph in Figure 3, calculate the value of A when x = 3 cm.
(2)

A
ngap = 7
A:égaoo

A= {e'“"’ N cm?/C

N

ﬂ ResultsPlus
Examiner Comments

This candidate omits to square the value of 3, so both marks are lost.
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Question 2 (b)(i)

The vast majority of candidates got this correct, putting the voltmeter in parallel with the
resistance.

-

(b) Some students investigate resistors in parallel.

The students set up a circuit containing four identical resistors,

The circuit used is shown in Figure 5.

power supply

6 O

The students measure the current from the power supply and the voltage (p.d.)

across the resistors.

(i) On Figure 5, draw a voltmeter connected to measure the voltage (p.d.) across

the resistors.

(1)

.'\ -
ResultsPlus

Examiner Comments

This is where it should be - in parallel ie across the resistors.

GCSE Physics 1TPHO 2H 18



(b) Some students investigate resistors in parallel.

The students set up a circuit containing four identical resistors.
The circuit used is shown in Figure 5.

power supply
®
—
_
— ]
—]
fv)
-
Figure 5
The students measure the current from the power supply and the voltage (p.d.)
across the resistors.
() On Figure 5, draw a voltmeter connected to measure the voltage (p.d.) across
the resistors.
(1)
.'\ o

ﬂ ResultsPlus
Examiner Comments

There are other acceptable ways of placing the voltmeter in parallel
with the resistors, like this one.
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(b) Some students investigate resistors in parallel.
The students set up a circuit containing four identical resistors.

The circuit used is shown in Figure 5.

:
i
power supply 3
!
§
:
® Y |
3
— :
}
—_— ?
$
— 3
— :
:
;
:
:
¢
:
;
Figure 5 ;
The students measure the current from the power supply and the voltage (p.d.)
across the resistors.
(i) On Figure 5, draw a voltmeter connected to measure the voltage (p.d.) across
the resistors.
(1)

.'\_ o
ResultsPlus

Examiner Comments

This is a common error, made by many candidates in the circuits
question.

.—"'_\I

mé\ ResultsPlus
\J

Examiner Tip
Remember voltmeters are put across components.

Ammeters are put in sequence as shown in the already drawn part of
the circuit.

GCSE Physics 1TPHO 2H 20



Question 2 (b)(ii)

The currents shown in the table showed perfect conformity to doubling, then trebling and

finally quadrupling as you go up the table.

Therefore the vast majority deduced that for 4 resistors the current would be 4 x 9.1 = 36.4

(mMA)

The mark scheme allowed answers in the range 36 to 37 inclusive.

with only 3 resistors in the circuit.

circuit and then with only 1 resistor in the circuit.

Figure 6 is a table of their results.

The students remove one resistor and measure the current and voltage again

They repeat the measurements of current and voltage with only 2 resistors in the

N\

iﬁ ResultsPlus
Examiner Comments

This shows the expected correct answer.

21 GCSE Physics 1PHO 2H

3 27.3 6.00

2 18.2 6.00

1 9.1 6.00

Figure 6

' 4 .
o A
: (i) Using data from the table in Figure 6, predict the current from the power
i supply when there are 4 resistors in the circuit. 0
current = 364‘ o A




The students remove one resistor and measure the current and voltage again
with only 3 resistors in the circuit.

They repeat the measurements of current and voltage with only 2 resistors in the
circuit and then with only 1 resistor in the circuit.

e

Figure 6 is a table of their results.

4 6.00 1
3 27.3 6.00
2 18.2 6.00
© oo
Figure 6

(i) Using data from the table in Figure 6, predict the current from the power
supply when there are 4 resistors in the circuit.

current = ... Ll O mA

Z ResultsPlus

Examiner Comments

This answer lies outside the accepted range.

It would be inappropriate to round off the answer to one significant
figure.

@ ResultsPlus

.
Examiner Tip
Questions do sometimes ask for basic patterns in the data to be
noticed, like this.

GCSE Physics 1PHO 2H 22



The students remove one resistor and measure the current and voltage again
with only 3 resistors in the circuit.

They repeat the measurements of current and voltage with only 2 resistors in the
circuit and then with only 1 resistor in the circuit.

Figure 6 is a table of their results.

4 6.00

3 273 6.00

2 18.2 6.00

1 9.1 6.00
Figure 6

(i) Using data from the table in Figure 6, predict the current from the power
supply when there are 4 resistors in the circuit.

current= ... 3 2

/ ResultsPlus

Examiner Comments
This also lies outside the acceptable range, this time going too low.
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e e

The students remove one resistor and measure the current and voltage again
with only 3 resistors in the circuit.
They repeat the measurements of current and voltage with only 2 resistors in the
circuit and then with only 1 resistor in the circuit.
Figure 6 is a table of their results. 0-6.5"‘1
4 Y55 6.00
3 273 6.00
2 18.2 6.00
1 9.1 6.00
Figure 6
>
\
(i) Using data from the table in Figure 6, predict the current from the power
supply when there are 4 resistors in the circuit.
(1)
27.3 4+ 182 U5 Bmps
current = 9’5.'5 ....... mA

ResultsPlus

Examiner Comments

The candidate tries to see a pattern but goes wrong.

27.3 + 9.1 would have been correct.

GCSE Physics 1TPHO 2H 24



Question 2 (b)(iii)
A majority of students scored 2 out of 3 in this one.
This was largely because they forgot to convert mA to A (x 1073).

(i) Using data from the table in Figure 6, calculate the resistance of
only 1 resistor.

V= \& (3}
O WA
A\ ) T Goreac--
o - QSEN @
V=

JI'I\ R
\(/gResuits’F’lus
Examiner Comments
This is a model answer.
First the candidate converts mA to A.

Then they substitute into V = IR.

Then they rearrange and finally evaluate.

\H

) Examiner Tip

It will pay candidates well to follow such practice.
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(iliy Using data from the table in Figure 6, calculate the resistance of

only 1 resistor. -
(d = currend x resUtadace 4 (3)
-3
Mm% O reg Litonce = pd £ R
current
g e —
S 6-689%T0
1600 = q-\
oo~ 5 ,-699
A a-ixi0”? A0
mAi Q.49
resistance = .... 689
N

i( ResultsPlus
Examiner Comments

This answer is correct, not so well set out as the previous answer but
effective.

—
e )

Q ResultsPlus

Examiner Tip
Note the use of 10-3.

It is important to be able to handle powers of 10 in physics
calculations.
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(i) Using data from the table in Figure 6, calculate the resistance of
Only 1 resistor. Pomﬁq L w"w& = (3}
cuwent xvesiSkanco .

Vaﬂrage
= regishance .
G C Ut nk
E'T =0 6593106593 - .

T 0659 1C3-54)

N\

ig ResultsPlus
Examiner Comments

This demonstrates a typical answer that just loses out on the final
mark through not converting mA to A.

27 GCSE Physics 1PHO 2H
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(il Using data from the table in Figure 6, calculate the resistance of

only 1 resistor. V . 1 - R )
4 M o-R
-a,é.’ 0454 3

& (.0006
m -’ 00 reslstance:o'oooén

a\

ig ResultsPlus
Examiner Comments

This also gets 2 marks for the initial substitution and rearrangement.

Note this question does not have significant figures tested so it does
not lose out, on that account, in the answer.
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E (ili) Using data from the table in Figure 6, calculate the resistance of
E only 1 resistor.
§ 3)
; V.- R
§ V=R )
:
E 0-Q
§ 6 2 AR &
{
¥
L= 0an = 6.5
|
: resistance = ........ 6 . &
H

|'II\- —
% ResultsPlus
Examiner Comments
There is a mistake converting the 9.1 mA here.

The mark scheme in the additional guidance states 'value rounding to
660 to any other power of 10 scores 2 marks'.

This applies here.
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(iii) Using data from the table in Figure 6, calculate the resistance of
only 1 resistor.

vz I xR 1= 2. G mA 7

2364 A =8 .0y
R-—,\IL ]

A Cosey = leq BISIEAT
’ - 2dpz o4 3y

resistance = V6Lt " RG-

a\_
ResultsPlus
Examiner Comments
Using the wrong value of current adversely affects the calculation.

Even the mark for 'allow substitution of correct values into a visible,
incorrectly rearranged algebraic equation' cannot be given.

GCSE Physics 1TPHO 2H 30
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Question 2 (b)(iv)
Marks were spread across the board with this item.

It differentiated well.

o

(iv) Using data from the table in Figure 6, explain what happens to the
total resistance of the circuit as the number of resistors in parallel decreases.
(3)

.......Jé...ﬁ,......u............,.“.... n‘. y.l L3 w‘p v % VfS!.J*‘wS. w{t il’-&fhs* g

lV‘-CUé'ﬂ'
h‘?.’t‘ﬂi'al eMRILYNS 4;;},, e sk —W
N~
1

ﬂﬂsn’rmcewcwquumgremvv.n.&%ﬁu-fmrhnmql’

due_bmgzmxwwduu-e_qm@, .....................

e ke e D=

(Total for Question 2 = 9 marks)

T I I R B R A P e A A P 0 R R B P P (L I O P P R B

y

T

.'\ o
ResultsPlus

Examiner Comments

This answer achieves all the marking points squarely.
total Rt because || with V staying constant.

The added inversely proportional argument shows the excellent
understanding this candidate has.
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(iv) Using data from the table in Figure 6, explain what happens to the
total resistance of the circuit as the number of resistors in parallel decreases.
(3)

o Toh o g inartasts. . mﬂm@ (M Meverata.

(Total for Question 2 = 9 marks)

ResultsPlus

Examiner Comments

This gets marking point 1 only.
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(iv) Using data from the table in Figure 6, explain what happens to the
total resistance of the circuit as the number of resistors in parallel decreases.

A Hn number e wisho p:(ra.&
_____ derewes . the bl ¢ cfm’zwai’ﬂat Cfrﬁutt..............
aino....,..........o(ccrram ..... | o

{3}

(Total for Question 2 = 9 marks)

/ ResultsPlus

Examiner Comments

Wrong variation stated, no marks.

Many go down this wrong line of reasoning.
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(iv) Using data from the table in Figure 6, explain what happens to the
total resistance of the circuit as the number of resistors in parallel decreases.
(3)

v imCCaa&e% “(\/\e. AMQ&Q. NeS(BrofS .

(Total for Question 2 = 9 marks)

e o o N S B o e o o o o Do o e Nl RS R O s

a
ResultsPlus
Examiner Comments
Mark point 1 met - total resistance increases.

The candidate then presents a reverse argument, which was accepted
for mark point 2.

—
z’- \'

\) \ ResultsPlus

Examiner Tip
The question at hand should be answered directly.

If the question asks what happens when the number of resistors
decreases it is unhelpful to then argue what happens when that
number increases.
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Question 3 (a)
Many candidates achieved full success with this question.
3 (a) A coil of copper wire has a mass of 14.1 g.

The density, p, of copper is 8.96 g/cm’,

Calculate the volume of the copper wire.

Use the equation

p=

<I3

(3)

Wy - 67

o
volume = |- 67

N\

ig ResultsPlus
Examiner Comments

This is an example of a correct answer, with all the mark points being
matched.
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F'

3 (a) A coil of copper wire has a mass ofillgR

The density, p, of copper | ufifiamannt \O\UN\Q ~ “\%%

Calculate the Silsmagef the copper wire,

(3)

S 1IN V|
J I "
BN
=
N

iﬁ ResultsPlus
Examiner Comments

The mark scheme says allow 1.6 for the evaluation mark.

The substitution and rearrangement are clearly seen.
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3 (a) A coil of copper wire has a mass of 14.1 g.
The density, p, of copper is 8.96 g/cm’,
Calculate the volume of the copper wire,

Use the equation
p=12
v (3)
€ .96 = f_‘-\— __9_.3.3". =\
V \é .\
V= 0-63%S
0.4
volume =. Qs 0F . cm’

N\

ig ResultsPlus
Examiner Comments

This gets one mark for the first substitution.
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3 (a) A coil of copper wire has a mass of 14.1 g.
The density, p, of copper is 8.96 g/cm®.
Calculate the volume of the copper wire.

Use the equation

- m
Py

voluaae = muss :LA.U\:'-O = 126 33b

(3)

[LLx B9 |
volume = .| Q‘l’ w‘l’ .em?

a\__

% ResultsPlus
Examiner Comments

This gets one mark for 'allow substitution of correct values into a
visible, incorrectly rearranged algebraic equation for this mark only'.
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Question 3 (b)

Most candidates scored 1 or 2 marks.

’

(b) Figure 7 gives information about the density of aluminium.

density in g/cm’

solid aluminium 2.70

liquid aluminium 2.38

Figure 7

Explain the difference between the density of solid aluminium and the density of
liquid aluminium in terms of the arrangement of particles.

dana..l,... bG’CO.MSE Tnepammes
cu'e fu, aJoau t. TS S becaliye.
_____________ tgqnmrg Lcﬂqap wticlel

DMHAJ Fan oY Rt

a\_

ig ResultsPlus
Examiner Comments

This scores 2 marks quite clearly.

Lower density of the liquid (1) with particles further apart (1)
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(b) Figure 7 gives information about the density of aluminium.

density in g/cm’

solid aluminium 2.70

liquid aluminium 2.38

Figure 7

Explain the difference between the density of solid aluminium and the density of
liquid aluminium in terms of the arrangement of particles.
(2)

% ResultsPlus

Examiner Comments

Liquid aluminium less dense gets the first mark.
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(b) Figure 7 gives information about the density of aluminium.

density in g/cm’
solid aluminium 2.70

liquid aluminium 2.38

Figure 7

Explain the difference between the density of solid aluminium and the density of
liquid aluminium in terms of the arrangement of particles.
(2)

Selid_alaminiom._has s s pace . inbebovern Meﬂfar}ec/ffm/ﬁgg

acemore. tiahHe, ?ackgdzz&»#‘n[fgud they are

movellee | ocross k. othee and  arentton clore

R i Ui P i et L I S N e e S

................... ‘f Oﬁﬂrkaﬂm

iz ResultsPlus
Examiner Comments

Particles more tightly packed (in solids) gets the second mark point.
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Question 3 (c)
Most candidates scored both marks here.

Factors of 10 out mainly occurred from a failure to convert g to kg.

(c) A student boils some water.

Calculate the amount of thermal energy needed to change 60.0 g of water to
steam at its boiling point.

The specific latent heat of vaporisation of water, L, is 2.26 x 10° J/kg.
Use the equation

Q=mxL
(2)

6O v 2.26x10°

135600000

amount of thermal energy = S

¢ A R ¢ e Y e

.'\ o
ResultsPlus

Examiner Comments

Scores 1 mark - 'any other power' mark.

Failure to convert g — kg shown here.

GCSE Physics 1PHO 2H 42



(c) A student boils some water.

Calculate the amount of thermal energy needed to change 60.0 g of water to

steam at its boiling point.

The specific latent heat of vaporisation of water, L, is 2.26 x 10° J/kg.

Use the equation

Q=mxl
(2)
60 v 276
= (356
amount of thermal energy = . 433 @)
\. W,
ResultsPlus

Examiner Comments

The candidate ignores powers of 10 altogether. Still gets a mark for
'any answer rounding to 1.4 to any other power of 10".
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[
(c) A student boils some water.

Calculate the amount of thermal energy needed to change 60.0 g of water to
steam at its boiling pointe——"—>

The specific latent heat of vaporisation of water, L, is 2.26 x 10° J/kg.

Use the equation
Q=mxlL
P (2)
( _@- ) X % w A { o
looe)
- 135600
amount of thermal energy = ]35'5¢b J

¢ ResultsPlus

Examiner Comments

Converts g to kg.

Then gets the final correct value from the multiplication.
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(c) A student boils some water.

Calculate the amount of thermal energy needed to change 60.0 g of water to
steam at its boiling point.

The specific latent heat of vaporisation of water, L, is 2.26 x 10° .@

Use the equation

Q=mxL &
" by x 2.2ex10 )

2100, = AEB OO DA

G.0b % 2.26%10% = 135600

amount of thermal energy = ...} 85 ©Q

S e e . R W S OR TR o O ¢ IR N MR PR R R N T NP P HIRI M R I

N\

ig ResultsPlus
Examiner Comments

Full marks, clearly signposting the conversion of g to kg.
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Question 3 (d)

Most candidates scored 2 marks for this question.

Using Figure 8, estimate the volume of the modelling clay in cm’.

You may assume that 1 litre = 1000 cm’.

1560 ~1350 > OO > (2)

volume = [('00 cm?® |

.'\

ig ResultsPlus
Examiner Comments

This candidate chooses the correct values, sets out the subtraction,
and arrives at the correct evaluation.

Figure 8
Using Figure 8, estimate the volume of the modelling clay in cm’,

You may assume that 1 litre = 1000 em”. | 7§ -

volume = o/ (

(Total for Question 3 = 9 marks)

a\

iﬁ ResultsPlus
Examiner Comments

Reads off the numbers from the scale correctly, but then miscalculates.

First mark only awarded.
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Using Figure 8, estimate the volume of the modelling clay in cm’.

You may assume that 1 litre = 1000 cm”®,

1150 -1490 = 300m\ @
20wt = 030

volume= ... Q: 3 em?

a\___

i( ResultsPlus
Examiner Comments

A mark is obtained on seeing the 1750 ml reading read off correctly.

B

Figure 8
Using Figure 8, estimate the volume of the modelling clay in cm”.

You may assume that 1 litre = 1000 cm’.
dngity= Mass fyoluwie
volume = M433 dm&a

(Total for Question 3 = 9 marks)

Volune = 4 oo =04

N

i( ResultsPlus
Examiner Comments

Values read off correctly - see diagram.

Wrong +1000 at the end negates the second mark.
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Question 4 (b)
Most got this correct, showing they could handle powers of 10 well.

Calculate the force the skate exerts on the ice

R
pressure of skate on ice =4.8 x 107 Pa

area of blade in contact withice=1.2 x 10 m?

Use the equation

force = pressure x area

e

Give your answer to 2 significant figures.

L9 X107 X1 AXIO™
- ST76

(3)

N,

ﬂ ResultsPlus
Examiner Comments

A fully correct answer, with the correct significant figures evaluation.
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rigure 1v
Calculate the force the skate exerts on the ice
pressure of skate on ice =4.8 x 107 Pa
area of blade in contact with ice =1.2 x 10 m?
Use the equation

force = pressure x area

Give your answer to 2 significant figures.
(3)

Y xw0 X | 2x 107

e Ugo00000 * | 2x10”

N

ﬂ ResultsPlus
Examiner Comments

2 marks out of 3.

Just failing to quote to 2 significant figures at the end.
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rigure 1v
Calculate the force the skate exerts on the ice

pressure of skate on ice =4.8 x 107 Pa

area of blade in contact with ice=1.2 x 107° m?
Use the equation

-L
force = pressure x area -2 %10
Give your answer to 2 significant figures.

(ﬁt-e 167 ) % (1-2x \o°8)

57¢

(3)

force = . 5-7 C B N

I\

%Resultsﬁus
Examiner Comments

"1 mark for 5.76 to any other power of ten'.

Power of 10 error.
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Calculate the force the skate exerts on the ice
pressure of skate on ice =4.8 x 10’ Pa
area of blade in contact with ice = 1.2 x 10~ m?
Use the equation

force = pressure x area

Give your answer to 2 significant figures.
(3)

| f.{ ¥ X t"C'? )( f 2?( f{_‘)ﬁ - 5
i ' - — ?6
-73 H =

376 .~ 583733373
G-Eo K 2KIC =

force=.. % ®33332.33%......N

N

i( ResultsPlus
Examiner Comments

Substitution mark awarded.

First multiplication OK, then decides upon a spurious division.
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Question 4 (c)(i)

Many candidates noted the basic trend for a mark, but fewer were able to qualify that with a
non-linearity idea.

(i} Using the graph, describe how atmospheric pressure changes with height
above sea level.

ﬂ ResultsPlus
Examiner Comments

Exemplary answer.

() Using the graph, describe how atmospheric pressure changes with height
above sea level.

(2)

a.s.......he;gm mcms.eS. presSure
dec.reus% Eor. . Gtanaplé... £..100Q. Hpa =200m.
______Mlt-e 220 AfPax 8GOQM

N

ig ResultsPlus
Examiner Comments

The basic trend is well described.

Sometimes quoting numbers, as evidence, is asked for, but not here.
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() Using the graph, describe how atmospheric pressure changes with height
above sea level,

(2)

...........................................................................................................................

iﬁ ResultsPlus
Examiner Comments

Correct trend seen, but then the constant rate comment is wrong.
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Question 4 (c)(ii)

The correct answer was seen in the vast majority of cases, this being 'accept any answer from
30 to 34 (kPa)'.

(ii) The top of Mount Everest is 8850 m above sea level.

Using the graph, estimate the atmospheric pressure at the top of
Mount Everest.

(1)

pressure = 33 kPa

a\ o
ResultsPlus

Examiner Comments

Within the acceptable range.

(i) The top of Mount Everest is 8850 m above sea level.
Using the graph, estimate the atmospheric pressure at the top of
Mount Everest.

(1)

3%

Pressure = ... ... KP@

.'\ o
ResultsPlus

Examiner Comments

This also lies within the accepted range.
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Question 4 (c)(iii)

This was a straightforward percentage calculation, successfully done by most.

Ye .

(ili) On a different day, the pressure at sea level is 104 kPa and the pressure at a
height of 2500 m is 74 kPa.

Calculate the percentage change in pressure from sea level to the height

of 2500 m.
(2)
(104 -74) 100 28.846
104 t
percentage change =.....2%:39 .. ... %

N\

ig ResultsPlus
Examiner Comments

Correct calculation and evaluation seen here.

(A ResultsPlus

\_} Examiner Tip

Take the difference divided by the reference amount - from the sea
level, x 100 if % is needed.
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(iii) On a different day, the pressure at sea level is 104 kPa and the pressure at a
height of 2500 m is 74 kPa.

Calculate the percentage change in pressure from sea level to the height
of 2500 m.'__] Lo W
W\ - (2)

VO W

percentage change = .:""1%"%5 %

ResultsPlus
Examiner Comments
Minus values are also accepted.

These arise since the change is a decrease, so what the candidate
writes is perfectly correct.

) on a different day, the pressure at sea level is 104 kPa and the pressure at a
height of 2500 m is 74 kPa.

Calculate the percentage change in pressure from sea level to the height
of 2500 m.

. ol 10U 10478 e
2500 TETY T Ty \

percentage change = H'o

(2)

N\

ig ResultsPlus
Examiner Comments

Additional guidance stipulates that this answer gets one mark.

This comes from using 30+74.
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(iii) On a different day, the pressure at sea level is 104 kPa and the pressure at a
height of 2500 m is 74 kPa.

Calculate the percentage change in pressure from sea level to the height

of 2500 m. 27
- . : (2)
Zz4u  «\00 A
.‘-_____—-'

O

percentage change = ... 7.).».2.... %

¢ ResultsPlus

Examiner Comments

Mark scheme states 'award 1 mark for 71%".

This is a compensatory mark.

This comes from taking 74+104.

A
J

(i) On a different day, the pressure at sea level is 104 kPa and the pressure at a
height of 2500 m is 74 kPa. T
M AR

Calculate the percentage change in pressure from sea level to the height

presswres >t co- €33

_fl___lﬁ _ Zsc0 - 82-3 = 66/
AY- 104 - 74 KA

percentage change = léé)—'(' %

2 ResultsPlus

Examiner Comments

This answer goes astray in mixing up height in metres with pressure
values.
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Question 4 (d)

Most candidates recognised that the density decreases as height increases.

Fewer gave the explanation because the particles are then further apart.

A

(d) Figure 12 is a model representing molecules of the Earth’s atmosphere.

N

top of atmosphere

sea level

Figure 12

Use Figure 12 to explain how the density of the air varies with height above
sea level,

B R BN R B I L B R B R T I R R o R I A A P T NN AT

This is a complete answer, with a full linking explanation.
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(d) Figure 12 is a model representing molecules of the Earth's atmosphere.

top of atmosphere

sea level

Figure 12

Use Figure 12 to explain how the density of the air varies with height above

sea level.
(2)

o Given wilv~a  ac wou eo  Glghes

AN
ResultsPlus

Examiner Comments

'Fewer particles for a given volume' is an accepted linking explanation.
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(d) Figure 12 is a model representing molecules of the Earth’s atmosphere.

top of atmosphere

sea level

Figure 12

Use Figure 12 to explain how the density of the air varies with height above
sea level.

_ ResultsPlus

Examiner Comments

This gets the first mark only.

The second mark would require relating to the number of particles per
unit volume.
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Question 5 (a)(i)

Most students got one arrow in the correct direction, usually the top one.

Not so many had the equatorial arrow pointing upwards.

-

5 (a) Figure 13 represents the Earth.

Figure 13 shows two magnetic compass needles placed near to the
Earth's surface, at points Qand T.

Each magnetic compass needle can rotate about its central dot. \P@
compass needle

™

Earth’s surface

T not to scale

/

compass needle

Figure 13

(iy A compass needle is placed at point P and another at point R, near to the
Earth’s surface.

On Figure 13, draw an arrow at point P and an arrow at point R to show the
direction of the compass needle at each point.

(2)

N\

i( ResultsPlus
Examiner Comments

Both arrows are given with the correct directions.
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5 (a) Figure 13 represents the Earth.

Figure 13 shows two magnetic compass needles placed near to the
Earth's surface, at points Qand T.

Each magnetic compass needle can rotate about its central dot.

compass needle
rth's surface
' not to scale
compass needle
Figure 13
(i) A compass needle is placed at point P and another at point R, near to the

Earth's surface.

On Figure 13, draw an arrow at point P and an arrow at point R to show the
direction of the compass needle at each point.

(2)

.'\ -
ResultsPlus

Examiner Comments

This shows two perfectly acceptable arrows.

This is shown partly for the realisation that examiners had to see those
arrows amid the other lines drawn by candidates.
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5 (a) Figure 13 represents the Earth.

Figure 13 shows two magnetic compass needles placed near to the
Earth's surface, at points Qand T.

Each magnetic compass needle can rotate about its central dot.
compass needle

Earth's surface

A not to scale

compass needle

Figure 13

() A compass needle is placed at point P and another at point R, near to the
Earth’s surface.

On Figure 13, draw an arrow at point P and an arrow at point R to show the
direction of the compass needle at each point.
(2)

N

ig ResultsPlus
Examiner Comments

This is a typical common response, with the top arrow correct and the

equatorial one incorrect.
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5 (a) Figure 13 represents the Earth.

Figure 13 shows two magnetic compass needles placed near to the
Earth’s surface, at points Qand T.
Each magnetic compass needle can rotate about its central dot.

compass needle

Earth'’s surface
not to scale
compass needle
Figure 13

(i) A compass needle is placed at point P and another at point R, near to the

Earth's surface.

On Figure 13, draw an arrow at point P and an arrow at point R to show the

direction of the compass needle at each point.
(2)

N\

ig ResultsPlus
Examiner Comments

The top arrow needed to be shown acting vertically down, to within 10°
or so as judged by eye.
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Question 5 (a)(ii)

This gave rise to a mixed response, with only a minority getting three marks and a greater
number than that getting 0 marks.

Examiners had to sort out explanatory points from amidst very variable writing.
Here are the marking points for ease of reference:

1. Earth has a magnetic field (1)

2. (Magnetic compass) needle/arrow points in the direction of the field (1)

3. (Earth’'s magnetic) field goes into Earth at Q and/or R - - comes out of Earth at T (1)
4. (Earth’s magnetic) field runs parallel to Earth’s surface at P (1)

5. Q and/or R are at (magnetic) south pole / T is at (magnetic) north pole (1)
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5 (a) Figure 13 represents the Earth.

Figure 13 shows two magnetic compass needles placed near to the
Earth’s surface, at points Qand T.

Each magnetic compass needle can rotate about its central dot.

compass needle

™

Earth’s surface

not to scale

compass needle

Figure 13

(i) A compass needle is placed at point P and another at point R, near to the
Earth’s surface.

On Figure 13, draw an arrow at point P and an arrow at point R to show the
direction of the compass needle at each point.

(2}
(i) Explain why the arrows point in the directions you have drawn in part (i).

You may draw on Figure 13 to help your answer.
(3)

Lbecawse The Nocth SeeMiny pole. .0 .. ..

e Facrth . .0 re L mmd gne¥nC ank
B MRS Wownmaénc'ﬂp .....

g/QQ,LaL-
Fa, . % NMo~th Pole s qt‘{-:wctl,lg a
Magnetit South eole-
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N ﬁ{ ResultsPlus
/'--.. Examiner Comments

This scores the full 3 marks.

Mark points 1 and 2 are seen in the first sentence.

The last sentence matches mark point 5.
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5 (a) Figure 13 represents the Earth.

Figure 13 shows two magnetic compass needles placed near to the
Earth’s surface, at points Qand T.

Each magnetic compass needle can rotate about its central dot.

Earth's surface

not to scale

Figure 13

(i) A compass needle is placed at point P and another at point R, near to the
Earth'’s surface.

On Figure 13, draw an arrow at point P and an arrow at point R to show the
direction of the compass needle at each point.

(2)
(i) Explain why the arrows point in the directions you have drawn in part (i).
You may draw on Figure 13 to help your answer.
(3)
TN Ay o L0 AV ST, PO SORE..... . INMH......

A NADMDL. OUA... WA . ... 0080, .. 50N, 04 mem ...k A
...... MAQNUAL.. DA .. Aeartd. . Snawn... Avan..... .. AN LA
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™,
\-\.

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

This gets 3 marks with the diagram contribution.

In fact marking points 1,2 3 and 4 may be awarded from the diagram
alone, before reference is made to their script.

We only see mark points 1 and 3 in the written script.

Maximum 3 marks obtained.
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5 (a) Figure 13 represents the Earth.

Figure 13 shows two magnetic compass needles placed near to the
Earth's surface, at points Qand T,

Each magnetic compass needle can rotate about its central dot.

compass needle

Earth’s surface

not to scale

compass needle

Figure 13

(i) A compass needle is placed at point P and another at point R, near to the
Earth’s surface.

On Figure 13, draw an arrow at point P and an arrow at point R to show the
direction of the compass needle at each point.
(2)

(ii) Explain why the arrows point in the directions you have drawn in part (i).

You may draw on Figure 13 to help your answer.

...... and.... the. compans... oeadba... il poink..... Cowardda.. P...
SOUHm pLochidh...13...... e W weoh . nerth . o
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\-\.

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

This gains 2 marks.
This shows mark point 1 and 5.

'Reacts to' is not the same as 'aligns itself with' (the field) and the
additional guidance point 2 is not met because it doesn't say pointing
to the south pole of magnet.
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Question 5 (b)(i)

Fleming's left hand rule shows the force to be vertically up on the wire.

§
%
§
|

”~

(b) Figure 14 shows a wire placed between the poles of a U-shaped magnet.
The wire is connected to a resistor and a battery.
The wire carries a current in the direction shown.

The wire is perpendicular to the magnetic field of the magnet.

\

resistor -‘-‘E-_ switch

N L

wire

.—r S

N

Figure 14

(i) Draw an arrow on Figure 14 to show the direction of the force, F, acting on

the wire.

Label this arrow ‘F.

T + e
N F -
nt “'T f /
\ curre >

a\___

ig ResultsPlus
Examiner Comments

The arrow points upwards.

Note the mark scheme states 'seen anywhere'.
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(b) Figure 14 shows a wire placed between the poles of a U-shaped magnet.
The wire is connected to a resistor and a battery.
The wire carries a current in the direction shown.
The wire is perpendicular to the magnetic field of the magnet.

\ resistor _i: switch
TT
7
~
[ \o{L/
— ?0;~
L~ LA
current | F /
\..-r S -

Figure 14

R L e L I L A A . S A A P Al B I S i S A WV W e

(i) Draw an arrow on Figure 14 to show the direction of the force, F, acting on
the wire.

‘Label this arrow ‘F.
(1)

N g gL

_ ResultsPlus

Examiner Comments

Arrow shown along the wire.

No mark.
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(b) Figure 14 shows a wire placed between the poles of a U-shaped magnet.
The wire is connected to a resistor and a battery.
The wire carries a current in the direction shown.

The wire is perpendicular to the magnetic field of the magnet.

resistor == switch

wire

rrent I
N

Figure 14

(i) Draw an arrow on Figure 14 to show the direction of the force, F, acting on
the wire.

Label this arrow F.

(1)

a\___

ig ResultsPlus
Examiner Comments

Arrow shown from N to S pole. The candidate appears confused with
field direction.
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Question 5 (b)(ii)
Practical action(s) were required.

Neither 'reverse the field' nor 'reverse the current' were acceptable in this connection. What
you do (physically) with the apparatus was needed.

(i) State one practical way of reversing the direction of force F.
(1

5{}/., LA G n ; sl B ot Cod et

:

&

% (77 ELa /}Q{ )ffo“‘dm(f
& anist— St =[]
z )
2

?@:

?

N

i( ResultsPlus
Examiner Comments

This demonstration of what you would do diagrammatically did help.
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(i) State one practical way of reversing the direction of force F.

(1)

st '“\b Manginek 36 e, nortis ou e rigiek

ResultsPlus

Examiner Comments

Well described 'what you would do'.

GCSE Physics 1PHO 2H 76



(i) State one practical way of reversing the direction of force F.

%LWSIHWM“%M!S}M .............

-*xv\'w\*"'**bwnajmroJ P SYEP i

AN
ResultsPlus

Examiner Comments

This is a clear enough description of a practical action that would send
the current the other way.
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(ii) State one practical way of reversing the direction of force F.

_ ResultsPlus

Examiner Comments

This approach would not achieve the desired effect.
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(i) State one practical way of reversing the direction of force F.

(1)

_ ResultsPlus

Examiner Comments

Not a practical, easy to action, proposal.

What do you do to achieve that?
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Question 5 (b)(iii)
This was a straightforward rearrangement and substitution for one mark.

A correct evaluation got the second mark.

(iii} In Figure 14
« current in the wire=3.2 A
+ length of wire in the magnetic field = 0.042 m
« magnitude of the force on the wire = 0.078 N
Calculate the magnitude of the magnetic flux density between the two poles

of the magnet.
(2)
fF=@\L
&= & fova
e Lot (NN RN O

o-ox b - a,gab'?-s-“

(1.7 x 0 O - o - S§
o 2ot

maanetic flux density= ... o:S% T

%j ResultsPlus
Examiner Comments

Full marks, with clear working also shown.
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(iii) In Figure 14
+ current in the wire =32 A
+ length of wire in the magnetic field = 0.042 m
= magnitude of the force on the wire = 0.078 N
Calculate the magnitude of the magnetic flux density between the two poles

of the magnet.
(2)
_ © 07%
F= Bxx) 3= —_ —
O \23449
6-078= RBx3:2 X0:042
o 678 R3=0 063803, -
T3 2A0 042
B= 61244
magnetic flux density = .0 QS80. ..
ResultsPlus

Examiner Comments

The first mark point is seen, namely
(B=)0.078

3.2x0.042

There is then an error calculating,
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Question 6 (b)(i)

Many candidates missed saying ‘sum of’ clockwise moments = ‘sum of” anticlockwise. That
component of the definition is indispensable. Knowing that this applies to a system in
equilibrium is also necessary.

The majority of candidates scored 0 in the question, revealing a gap and flaw in candidates'
knowledge.
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(b) Figure 15 shows a claw hammer about to Temqve a nai! from a piece of wood.

d "l

2
Figure 15

(i) State the principle of moments.
(2)

warKdos,  prepdicntne b He pleek. AR et .
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™,

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

This could be better expressed and we ignore the work done part.

However it does contain the two key elements needed in expressing
the principle of moments. These are, in their words,

e 'sum of clockwise moment = sum of anticlockwise moment'

e 'the systemis in equilibrium’.

GCSE Physics 1PHO 2H 84



(b) Figure 15 shows a claw hammer about to remove a nail from a piece of wood.

—F

W5

:\\h 3.~

2
"

Figure 15
(i) State the principle of moments.

....... S SN OF 0 OMNCTNS

o ClOCKNSE = SN . O ONOnents
OO O U NS

.................

g ResultsPlus

Examiner Comments

This response gets the first mark, including the vital 'sum of', but
misses the 'in equilibrium' point.
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(b) Figure 15 shows a claw hammer about to remove a nail from a piece of wood.

T—FF

1

nail ;

(i) State the principle of moments.
(2)

foc.all objects.in equiibnum, the. moments. Qre epual
for%ew%%*qnd-eor ..... the. hOmME e

% ResultsPlus

Examiner Comments

This response misses the 'sum of' key idea. They do get the second
mark though, 'for objects in equilibrium'.

GCSE Physics 1PHO 2H 86



Question 6 (b)(ii)
This contrasts with the previous part with a majority scoring 3 out of 3 marks here.

Candidates showed that they could apply the principle, without being able to express it in
theory.

4 &

(iiy Calculate the force F, shown in Figure 15.

Use the following data ‘F_f ’(A( = "C’l X AQ

+ F,=114N

* d'. =245cm

« d;=37cm Cl )(A\ (3)

2

14 X342, 35 ecagead

33

|'II\ Y
%j ResultsPlus
Examiner Comments
This exemplifies the necessary application of knowledge.

The answer is well expressed and well set out, leading to a correct
evaluation.
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(i) Calculate the force F, shown in Figure 15.

Use the following data

» F,=114N
- d,=245cm
« d,=37cm

. S INVORITR 274
L ¥ AR

£—20.75

3.7

(3)

R R R R R R R R R R AR R RS SR OS5 O

ol
I
<
Y
[
=
AR

N { ResultsPlus
/---.. Examiner Comments

The working here is along the right lines, but in one half of the
equation the candidate has converted the distance into metres, whilst
in the other half they retain centimetres.

Hence their evaluation ends up a factor of 100 out.

They were awarded the choice of equation together with
rearrangement mark and were given a benefit of doubt mark over the
substitutions, having made that just one slip.
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(i) Calculate the force F, shown in Figure 15.

Use the following data

« F,=114N

_oxed
. d,=245cm m§ "’8’
« d,=37cm

(3)

F2=.

.'\_ o
ResultsPlus

Examiner Comments

The mark scheme states 'if no other mark scored, award one mark for
idea of moment = force x distance'. In mark schemes, 'emboldened'
means conveys the essence of a notion, which this candidate's
shorthand equation does.

Pt
AN
et
P

T\ ResultsPlus
\_; Examiner Tip
This shows you it is always worth expressing some knowledge with the

overall aim of gaining marks.
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Question 6 (c)(i)

Most candidates were fully successful in answering this question.

(c) Figure 16 shows a system of gears used in a clock.
20 teeth

Y 60 teeth

Figure 16

(i) Gear wheel P rotates clockwise at a rate of 1.0 revolution per minute.

Calculate the rotation rate of gear wheel Q in revolutions per hour.

o< oz, Goate% S
Azt PR320 = 10537 3.0 coslin pur ot

> 7.0 % 602

(2)

|BO revs €4
L

rotationrate of Q= .......... . FEVOlUtiONS per hour

AN
ResultsPlus

Examiner Comments

The answer is correct, so full marks obtained.
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P

T\ ResultsPlus

\_/ Examiner Tip

Note how the candidate communicates the steps in their calculation.
e gear ratio calculated

e multiplies to get revs per minute

e sees answer requires revs/hour so x60 to get the final answer

Such clear communication always helps getting intermediate marks
should a miscalculation occur.

N

(c) Figure 16 shows a system of gears used in a clock.

20 teeth

60 teeth

Figure 16

(i) Gear wheel P rotates clockwise at a rate of 1.0 revolution per minute.

Calculate the rotation rate of gear wheel Q in revolutions per hour.

20, L .\ (2)
CZ A S

(+x1) x60 = 0vev/hr

rotation rate of Q = ZO revolutions per hour
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a\ o
ResultsPlus

Examiner Comments

(from inverse ratio)'.

The mark scheme stipulates 'allow 1 mark for answer of 20 (revs/hour)

{c) Figure 16 shows a system of gears used in a clock.
20 teeth

Figure 16
() Gear wheel P rotates clockwise at a rate of 1.0 revolution per minute.

Calculate the rotation rate of gear wheel Q in revolutions per hour.

rotationrateof Q= ... .

10

6o = 3

. FEVOlUtiONS per hour

(2}

a\ o
ResultsPlus

Examiner Comments

This response is given a mark for a use of the gear ratio of 3x.

"
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Question 6 (c)(ii)

Many candidates achieved full success with this item, showing good ability in positioning.

(c) Figure 16 shows a system of gears used in a clock.
20 teeth

Figure 16

(i) Describe how a gear wheel could be added to the system to give a clockwise
rotation with double the rotation rate of gear wheel Q.

Your answer should refer to
« the position of the gear wheel

the number of teeth in the gear wheel.
(2)

asition the whok o inkertonking. unthl onty. & 0ok P £ of LoUR.

CURONON.
A0 YR D the Qe WRRA

Full marks, a perfect response.

"
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(c) Figure 16 shows a system of gears used in a clock.

Figure 16

(i) Describe how a gear wheel could be added to the system to give a clockwise
rotation with double the rotation rate of gear wheel Q.

Your answer should refer to
« the position of the gear wheel
+ the number of teeth in the gear wheel.

.............................................................

/ ResultsPlus

Examiner Comments
No mark for touching both P and Q. (It wouldn't work then.)

One mark for knowing it needed 10 teeth.

~ e
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(c) Figure 16 shows a system of gearsused in a clock.
20 teeth

Figure 16

(i) Describe how a gear wheel could be added to the system to give a clockwise
rotation with double the rotation rate 6f Gear wheel Q.

Your answer should refer to
« the position of the gear wheel

« the number of teeth in the gear wheel.

L0 e - e R 0 N

% ResultsPlus
Examiner Comments

One mark for next to gear wheel Q (see additional guidance).

N
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{c) Figure 16 shows a system of gears used in a clock.

Figure 16

(i) Describe how a gear wheel could be added to the system to give a clockwise
rotation with double the rotation rate of gear wheel Q.

Your answer should refer to
« the position of the gear wheel

» the number of teeth in the gear wheel.
(2)

oflae A o geer kel So g by
¢ gt bk ot P pih 30 el

Interlocking with gear wheel g (only) certainly gets that mark, but
wrong number of teeth chosen.
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Question 7 (a)

Most students achieved full marks on this question, with some falling short on failing to give
the answer to an appropriate number of three significant figures.

7 (a) Figure 17 shows an athlete training with a push sled.

- 645N

Figure 17
The athlete pushes the sled with a force of 645N,

Calculate the distance the sled moves when the force of 645N does 7440 J of work
on the sled. |

Give your answer to an appropriate number pf significant figures.

woYlke dOWE = (0yce x Chramce

7440

(3)

distancemoved= ... . . i

ﬂ ResultsPlus
Examiner Comments

Full marks here:

e correct substitution

e correct rearrangement

e correct evaluation to three significant figures
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7 (a) Figure 17 shows an athlete training with a push sled.

s 2 » 645 N

y/

Figure 17
The athlete pushes the sled with a force of 645 N.
Calculate the distance the sled moves when the force of 645N does 7440 ) of work

on the sled.
Give your answer to an appropriate number of significant figures.
(3)
7Lf “o3 = ©Ub « @
M B 272 = d
_M.8%0

distance moved = ...

N,

<&< ResultsPlus
Examiner Comments

2 marks.

Just falls short on the appropriate number of significant figures mark.

(A ResultsPlus
\_} Examiner Tip
All the numbers in the question are given to three significant figures.

To be consistent you should give your final answer to that same
number of significant figues, ie it should be 11.5 (m) here.

N
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Question 7 (b)(i)

There was a good spread of marks in this practically based question, worth 4 marks.
The mark scheme is produced here to help with the identification of marking points:
A description to include two clear statements of what is measured plus further details:

1. use scales/a balance to measure mass(es) (1)
2. use a (metre) rule to measure a distance / height (1)

Plus any two from

3. set balance to zero/tare (before placing masses) (1)

4, measure initial and final heights (1)

5. use of same reference point for height measurements (1)
6. clamp vertical rule/detail of checking rule is vertical (1)

7. selects GPE=m g (A)h (1)
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(b) Figure 18 shows an electric motor lifting a set of masses.

motor
to power supply

— string

masses — =1

Figure 18

(i) Describe an experiment, using the apparatus in Figure 18, to determine the
gravitational potential energy gained by the masses as they are lifted.

Your description should include any measuring devices to be used.

You may add to the diagram in Figure 18 if it helps your answer.

GCSE Physics 1PHO 2H 100



AN
\( ﬁ{ ResultsPlus

/'--.. Examiner Comments
Measuring instruments omitted so no mp1 or mp2.

Awarded 1 mark for use of equation - mp 7.

"

-
-
.

4\ ResultsPlus
\ Examiner Tip
When describing practical procedures always mention the instruments

used in measuring. Here that would be metre rule for height and
measuring scales for mass.
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(b) Figure 18 shows an electric motor lifting a set of masses.

to power supply note

_stﬂng

p

masses—a

Figure 18

(i) Describe an experiment, using the apparatus in Figure 18, to determine the
gravitational potential energy gained by the masses as they are lifted.

Your description should include any measuring devices to be used.

You may add to the diagram in Figure 18 if it helps your answer.
(4)

PRI mgla thevejOre. .. yow...Lncred et ARGt ...

....... ne....masses.. . £40M.... g, l»\gﬂmu;m,l",.ﬂ.r... pﬁwulmm:aaf
gravitati fitg gt

.... _ huqmtmﬂm AL (aCiees . L0, does . GPE.  (alauade o ..

R WIS eqUATiBR.. (GPE 5. mAQW).....aNdl... MCUSWIT. . HiAg... MEQAL.............
......... Wi O fde. 00 The MALS X 10 X Al WAldA. AL poAd  Alith........

e dNE A0 st AnE L cnang ... .GPL.. 408 2AL. . Alpal...
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N

N 1{ ResultsPlus
/--.. Examiner Comments

mp2 and mp7 are seen.

With the mass the candidate fails to mention the measuring
instrument involved.

N
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(b) Figure 18 shows an electric motor lifting a set of masses.

to power supply motor

wﬁ‘\q ““-\‘

masses ——

Figure 18

(i) Describe an experiment, using the apparatus in Figure 18, to determine the
gravitational potential energy gained by the masses as they are lifted.

Your description should include any measuring devices to be used.

You may add to the diagram in Figure 18 if it helps your answer.
(4)

SR ETNC WIS R T CCCNII 0 OGS SISO WECL TR TR XY

meyee

ERVCSOT-NI N O NI UL W ST I TUCAPRS W U URTC T S LS —
' ~

»»»»»»»»»»»»»»»»»»»»»»»»

: Wit . .
B 5 2L O LT O O .- mnm%mmmm\mgmxmmm
DO . 25 N MNHSReS. .ot IR SO AN U SABIANSS L SR QNS

AR AV E AT TR DTN L TR RN S S AMS SN LN DR X
Rpe waed Yo caleulatt Yee GRS anined Treth veese Volues, wite Yae

Vol o' 8 Dawne N}, an ¥ar 1s Ywe Quavivadienal  fied %huﬁ\x
O Coue .
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N ﬁ{ ResultsPlus
/'--.. Examiner Comments

This answer has mp1 and 2, followed by any two from mps 4,5 and 7
which are seen in the response.

An excellent answer here.

N
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(b) Figure 18 shows an electric motor lifting a set of masses.

to power supply motor

2

masses—a

Figure 18

(i) Describe an experiment, using the apparatus in Figure 18, to determine the
gravitational potential energy gained by the masses as they are lifted.

Your description should include any measuring devices to be used.

You may add to the diagram in Figure 18 if it helps your answer.
(4)

MR- NC 0 0 A RS WX 0 S | ..
* RAQSUARR AR ITSS 0F 0 L. Hae WANYSRS. . Rats oy, adding up
DAL NARS Ok 20U YYOSS .o R |

A, pOWEL SUPPL. OFF. . AL, YAASSES. A0 SING. .. cua gl Ustng
ANAEY. 1AzasUie. Mg NN X uinlch KAL) nANg = Ao Aing
oY, of. e shang ar .on. pOneN SUPPIY. . malk. o1 naasSes. o,
l\ﬁW&&mwmeﬂ%ﬂA(M\ah”&*whimH/LQ.MCISSQI

AN NE.. SO e yathale OULL F@mg)wq{an
Bnd e chmonge o neight |
. Use e, UOLNON AGPE = Mx g * &N —grwwvhdl ey

4O
svengmm VoM s XA - N - Puk ok W‘Q’ '
equcion ong MUThPY ks knd o PE gained. |
bre meriincid. vo neRYSHAL unaer range ©F Maa3ds |
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N
\/ { ResultsPlus

Examiner Comments

Full 4 marks.

mp1 Itis clear enough that the candidate adds up the standard mass
values to get the total (see additional guidance on this mark)

mp 2 clearly seen, then mp4 and 7 are seen.
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(b) Figure 18 shows an electric motor lifting a set of masses.

to power supply

| e StFING

3

masses —-—i

(i) Describe an experiment, using the apparatus in Figure 18, to determine the
gravitational potential energy gained by the masses as they are lifted.

Your description should include any measuring devices to be used.
You may add to the diagram in Figure 18 if it helps your answer.

(@)

.............. I/(m,swg cnleoe m{_c\th;@é f Uschcq
............ amebec cale
- Mensace  mensSes s ;..!:35 ..... Lm(mu.d&— ..... ﬂ‘ﬁ_‘n

rce ot laklled
____________ mu:,([ Moy, NCrease en I’If..f b\lﬂ F' Lam. ANASS...
.............. m,motkbml,()f ey mu%m( ;LA ('mnoﬂuq'
................. «Lﬂf(‘L\ ~ ko ad’@m k| o Leoyben |
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N,

%jR&suﬂsﬁm
Examiner Comments

mp1, mp2 and mp7 (in words) seen.

Hence 3 marks in total.
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Question 7 (b)(ii)

A majority scored full marks on this one.

-

(i) In one experiment, the change in gravitational potential energy of the masses
was 5.8 J.

The total mass lifted was 320 g.
Calculate the vertical height the masses travelled through.

Use g = 10 N/kg.
(2)

$.§=z032X 10 X Dh

s.¢ - Ah

height=. . 1%L

.'\_ o
ResultsPlus

Examiner Comments

Rearrangement and substitution mark clearly seen.
Correct evaluation also.

Full marks.

-

(T ResultsPlus

\_} Examiner Tip

Well presented, so that an intermediate mark could have been given in
the event of a miscalculation.
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(i) In one experiment, the change in gravitational potential energy of the masses
was 5.8 J.

The total mass lifted was 320 g.
Calculate the vertical height the masses travelled through.
Use g = 10 N/kg.

WE”/ IS, Y AK W])Sﬂk Lo (2)
5.%C o X0 YWW

T, -~ h = 0.0018E8.&. =0.007
A0 N
height = 0061 m

_ ResultsPlus

Examiner Comments

First mark point seen, namely
5.8
320 (x 103)x 10

Unfortunately the candidate does not convert the g to kg and so
misses the final evaluation mark.

N
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Question 7 (b)(iii)

The vast majority of candidates were able to state a valid reason for this one.

State one reason why the motor was not 100% efficient.
(1

Al
ey upbantfec d b ek infl todbac aed

dings by Folho by o berulses GRE

£ wﬁ‘;‘.;*ub (Total for Question 7 = 10 marks)

(ili) The efficiency of the motor was 59%. l

r N

N\

ﬂ ResultsPlus
Examiner Comments

Yes, 'heating (electrical or from frictional effects)' is seen for the mark.
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(i) The efficiency of the motor was 59%.

State one reason why the motor was not 100% efficient.

(Total for Question 7 = 10 marks)

N,

i( ResultsPlus
Examiner Comments

Good answer again.

Many wrote words to the effect of 'heating (electrical or from frictional
effects)’, with most concentrating on the frictional effect.
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Question 8 (a)

A good spread of marks occurred with this question.

Many candidates scored full marks.
The use of the old symbol for filament lamp did not prove to be a barrier to candidates.

If they wanted they could add the more usual lamp symbol to their circuit.

8 (a) Astudent investigates how current varies with potential difference across a
filament lamp.

The student uses a power supply, a variable resistor, the filament lamp and two
meters.

Part of the circuit diagram is shown in Figure 19.

Complete the circuit diagram needed for this investigation.
(3}

@

.-""'d---lI

Y { ResultsPlus
/---.. Examiner Comments

An example of the many fully correct answers seen.
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8 (a) Astudent investigates how current varies with potential difference across a
filament lamp.

The student uses a power supply, a variaéle resistor, the filament lamp and two

meters.
—

Part of the circuit diagram is shown in Figure 19.

Complete the circuit diagram needed for this investigation.
(3)

“——ﬁé"f

—_—

L o

£
&/

N\

ﬂ ResultsPlus
Examiner Comments

This was equally acceptable for full marks.
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8 (a) Astudentinvestigates how current varies with potential difference across a
filament lamp.

The student uses a power supply, a varlable resistor, the filament lamp and two
meters. o

emm—

Part of the circuit diagram is shown in Figure 19.

Complete the circuit diagram needed for this investigation.

N

i( ResultsPlus
Examiner Comments

Only one mark here for an ammeter shown in series.

The variable resistor symbol is incorrect.

No voltmeter has been added.
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Question 8 (b)(i)
A majority of candidates gave an acceptable advantage for using a data logger.

Speed of getting the readings was most often chosen, with some opting for the collection of
much more data via the datalogger.
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(b) Another student repeats the investigation in part (a)siSIESIEISOGE"

The data logger collects 555 pairs of data in 2 minutes.
The results are shown in Figure 20.

1000 T T

900

g

g

currentin mA

8

g

200

100

0+

0.00 0.50 1.00 1.50 2.00 2,50 3.00 3.50 4.00

potential difference inV

Figure 20

() Suggest one advantage of using a data logger instead of meters in
this investigation.

ResultsPlus

Examiner Comments

'More exact' or 'accurate' are not valid answers here.

The mark scheme states: ignore 'accuracy'.
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(1)

p
(b) Another student repeats the investigation in part (a) using a data logger.
The data logger records observations using sensors instead of meters. The sensors
are connected to a computer to collect and display the observations.
The data logger collects 555 pairs of data in 2 minutes.
The results Em shown in Figure 20.
1000
900
800
700
600
currentinmA 500
400
300
200
100
| & :
000 050 100 150 200 250 300 350 400
potential difference inV
Figure 20
(i) Suggest one advantage of using a data logger instead of meters in
this investigation.
.. ooueats  ADKQ. onoce . opRKLy

ResultsPlus

Examiner Comments

The most commonly seen correct answer.

N
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Question 8 (b)(ii)
This is a common question now which many candidates are familiar with.

Marks on this have been rising each year, with more and more students going beyond the
basic variation description to talk about non-linearity for the second mark.

(i) Describe how current varies with potential difference in the graph in Figure 20.
(2)

....... e eorrntion. AitEer 000 MR NET, | AMNUAY, INCAL IS, TN ...
S X000 MDA QENTR LN oL R Leroh .. S ps el Qe T 2R M .,

....................................................................

-
— B N
ﬂ ResultsPlus
Examiner Comments
Both mark points addressed.
The observation of the graph showing more linearity after a certain
point is an accurately well-observed one.
(il] @ﬂ;‘howc‘:lrrent varies with potential difference in the graph in Figure 20.
(2)
.................. ... oI AL L STk AR
Ao X QN m‘tmu‘ \swwwﬁ 'SR
.......... O D OSSNSO wm\&{)sn;cme.s.
0010010

% ResultsPlus
Examiner Comments

This is a well expressed answer, in terms of changing gradient, worth
two marks.
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(i) Describe how current varies with potential difference in the graph in Figure 20.
(2)

) f’r!lm .w
R’*”ﬂ"‘- (am'ldm

........................................................

% ResultsPlus
Examiner Comments

The non-linearity is adequately commented upon.

(i) Describe how current varies with potential difference in the graph in Figure 20.
(2)

P, oM SCRases  Baa Pokaviscl . chifeestnt ase.
VN @ s TR ORI\ SY Y a@oakﬁ‘{@ﬂﬁ.\q&m ——

.................................................

<2§ ResultsPlus
Examiner Comments

This just gets mark point 1 for the basic trend in relationship.
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(ii) Describe how current varies with potential difference in the graph in Figure 20.

(2)

g ResultsPlus

Examiner Comments

The first mark point is awarded.

The answer does not go far enough in this question regarding non-
linearity.
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Question 8 (b)(iii)

Candidates found this challenging. All three marks were represented in good numbers
though. The question differentiated well.

Those that got full marks observed the increasing resistance with increasing p.d., followed by
using two data pairs to justify this assertion.

r D-’_/r.?'.b :t.enw

N\ Ylege =
iii) Use data from the graph in Figure 20 to show how the resistance changes“ Te =twie

with potential difference for the filament lamp.

(2)
.. potentiod Acfferenca.  (nereo 13 _So daey. e

oresistonce. At B-SVY resistonce is. ok 6 L0 bur e

N,

~ < ResultsPlus

/---.. Examiner Comments

This is a standard correct response, using data from the graph, given
by many for full marks.
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W A N RN R R R A M M O T,

A A L L A A L A L L L R S

72 % A
(iii) Use data from the graph in Figure 20 to show how the resistance changes L / f
with potential difference for the filament lamp. 7 R: 3

|

ig ResultsPlus
Examiner Comments

Matches mark points 1 and 2.

The lack of conversion from mA to A has not prevented them from
getting the second mark point, which requires ' a second pair of values
used to give another value for resistance showing that resistance
increases as p.d. increases'.

A

(i) Use data from the graph in Figure 20 to show how the resistance changes
with potential difference for the filament lamp.
(2)

P&&?J!c Jnllloes. V”’)&Iﬁg d#a.c( 10

dM&m. SR

% ResultsPlus
Examiner Comments

This is a succinct, accurate response with the candidate having the
sophisticated understanding that the gradient of the graph gives the
inverse of resistance.

\
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(iii) Use data from the graph in Figure 20 to show how the resistance changes
with potential difference for the filament lamp.

B R I N PN BT o S P B e o P S

ResultsPlus

Examiner Comments

Wrong trend asserted, no marks.
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Question 8 (d)

This question was intended to test candidates of grades 8 and 9 level.

It proved effective in that. It was testing specification reference 10.6:

Recall and use the equation:

energy transferred (joule, J) = charge moved (coulomb, C) x

potential difference (volt, V)

E = QxV

This yields the fundamental meaning, idea and definition of potential difference, which

candidates were expected to start with.

(d)

The unit of work is the joule,

Starting with the meaning of work, we may obtain an equivalent unit of work
as Nm.

Using work = F x d Pl

unit of work = unit of force x unit of distance = Nm “H C

The unit of potential difference is the volt.

Explain how, starting with the meaning of potential difference, we may obtain an
equivalent unit of potential difference.
(2)

M‘W\k Qj\w w ‘ﬁ ‘:a W .

AT,

N

ﬂ( < ResultsPlus
/---. Examiner Comments

This candidate follows the pattern set in the work example given.

They are very clear in their reasoning, fully worth the two marks.
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(d) The unit of work is the joule.

, Starting with the meaning of work, we may obtain an equivalent unit of work
; as Nm.

Using work = F x d

unit of work = unit of force x unit of distance = Nm

The unit of potential difference is the volt.

Explain how, starting with the meaning of potential difference, we may obtain an
equivalent unit of potential difference.

(Total for Question 8 = 11 marks)

N e L e e Y W e

I\

% ResultsPlus
Examiner Comments

This candidate spells out what was expected to good effect, starting
from the meaning of potential difference and proceeding to the
equivalent unit J/C.
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(d) The unit of work is the joule.

Starting with the meaning of work, we may obtain an equivalent unit of work
as Nm.

Using work = F xd

unit of work = unit of force x unit of distance = Nm

The unit of potential difference is the volt.

Explain how, starting with the meaning of potential difference, we may obtain an
equivalent unit of potential difference.
(2)

mMﬁ«ka@wqjkmmd .............
........ Wahwﬂ,cl/-"'l’xﬁ

(Total for Question 8 = 11 marks)

R

% ResultsPlus
Examiner Comments

The candidate notes that the potential difference arises from energy
transferred per unit charge, but then does not give the unit arising as
Joule/Coulomb. The V = IR equation seems to have distracted them.
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Question 9 (c)(i)

A majority of candidates scored full marks on this question.

—
’”

(c) Figure 22 shows a storage heater,

Figure 22
The storage heater contains bricks.
The bricks are heated electrically.
The electrical heater supplies 210 kJ of energy to each brick in the storage heater.
One brick has a mass of 5.8 kg.
The specific heat capacity for the brick is 860 J/kg K.

(i) Use this data to calculate the increase in temperature of the brick.

/AN B A
pozng L=

/ @ﬂsf,oaa /
= foxs§ L{Z[

temperature increase = ............ S

(2)

I\

% ResultsPlus
Examiner Comments

This represents one of the many fully correct responses, where 210 k|
is converted into 210 000 ] for the calculation to yield the correct
answer of 4.2 °C increase of temperature.

"
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The storage heater contains bricks.
The bricks are heated electrically.

The electrical heater supplies 210 kJ of energy to each brick in the storage heater.

One brick has a mass of 5.8 kg.
The specific heat capacity for the brick is 860 J/kg K.
(i) Use this data to calculate the increase in temperature of the brick.

(2)

@:._MJ(C K@
Z]o:5gx860r@
6:0—0‘121

temperature increase = L8.Q82.C

p
-
"

¥ &{ ResultsPlus
/'--.. Examiner Comments

Quite a number of candidates scored one mark like this. The mark
scheme states:

'4.2 to any other power of 10 scores 1 mark’

It was a common mistake to fail to convert kJ to J, so losing a mark.

-
P

'f \ ResultsPlus
<

) Examiner Tip

Candidates should ask themselves whether their answer seems
reasonable, in the light of the question.

Examiners do not expect candidates to calculate a miniscule rise in
temperature for a brick.

This should alert them to question their numbers whereby they might
see kilojoules and correct their answer.
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Question 9 (c)(ii)
A variety of marks were obtained with this question. Most scored 1 out of 2.

(i) The actual temperature increase will be smaller than you
calculated in (i).

Explain why the actual temperature increase will be smaller than the value
in ().

-wwnﬂrrwwv
—
L
—

behmwedmmebﬁgksjnsmd,ﬁ ........ some. heat
ooy be losk. o .. Swrcoundings..so. e chonge

A frermal.energy . Valve..mawy lee  Janer .0 read
KFe thownm whak wos wsed i s calculabon,

. ' (o) will e Srmaller thon
| Meaning ackval Femperakure increase Wil Calculored -

N\

ig ResultsPlus
Examiner Comments

This was a typical response scoring 2, with mark points 1 and 4 being
matched.
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s e s

(i) The actual temperature increase will be smaller than you
calculated in (i).

Explain why the actual temperature increase will be smaller than the value
in ().
(2)

y km,n,pwu __looy. qﬁm[r::
R rm il bﬁ agted oA

N,
ig ResultsPlus
Examiner Comments
This matches mark points where it says 'ignore'
* energy is lost/wasted, unqualified
* not 100% efficient
« arguments about sound energy

Therefore no marks here.

N

SR
S | ResultsPlus

Examiner Tip
Such points are insubstantial and don't address key explanations.

\
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(i) The actual temperature increase will be smaller than you
calculated in (i).

Explain why the actual temperature increase will be smaller than the value
in (i).

e e ot

O R RN R BT TR R T RIS MM,

SQW\LL oo Uldasted... e

Tadn fe.aVicon {Mws.t, MQKLSUFPQW'!Q‘@./)&\C

{ ResultsPlus

Examiner Comments

This was a very common response, where mark point 4 was matched.

,\5, (i) The actual temperature increase will be smaller than you
calculated in (j).

Explain why the actual temperature increase will be smaller than the value
in (i).

(2)
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g ResultsPlus

Examiner Comments

This was quite commonly seen where 2 marks were given.
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Question 9 (d)

There was a variety of marks scored with this one, with more scoring 4 out of 6 than any
other mark.

It was often evident when candidates had experience of this investigation, and when they
had not.

An indicator of this was when some candidates proposed using bunsen burners as the
heating device alongside joulemeters, an approach which would not measure energy input.

Realistic measurement of energy input was needed to access level 3, that is marks of 5 or 6.

*(d) Describe an investigation to determine the value for the specific heat capacity
of water.

Your answer should include details of

+ the apparatus needed

+ the experimental procedure

» how the value may be calculated from the measurements taken.

You may draw a diagram to help your answer.
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% ResultsPlus
Examiner Comments

This is a clear level 3 answer worth 6 marks with a realistic use of a
joulemeter, measurement of a temperature difference and mass. The
appropriate equation to calculate the result is also given.

More detail was possible, for instance on the measurement of mass.

There is no ceiling to achievement and this easily has sufficient to fully
match level 3.
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*(d) Describe an investigation to determine the value for the specific heat capacity
of water.

Your answer should include details of
+ the apparatus needed
the experimental procedure
+ how the value may be calculated from the measurements taken.

You may draw a diagram to help your answer.
(6)

s W@gww iy
EDM \kq wil ﬁ
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ﬂ ResultsPlus
Examiner Comments

This is a level 3 answer with measurement of temperature rise
(difference) included as well as a desire to measure energy input. The

latter was somewhat vaguely proposed, although a known power input
with a time measured would have worked; that was not made explicit.

Hence partial level 3 for 5 marks awarded.
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*(d) Describe an investigation to determine the value for the specific heat capacity
of water.

Your answer should include details of

- the apparatus needed

+ the experimental procedure

« how the value may be calculated from the measurements taken.

You may draw a diagram to help your answer.
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% ResultsPlus
Examiner Comments

Good level 2 answer.

The proposal to look up the energy output of a bunsen burner online
is unhelpful, hence this answer is limited to level 2.
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*(d) Describe an investigation to determine the value for the specific heat capacity
of water,

Your answer should include details of

+ the apparatus needed

+ the experimental procedure

+ how the value may be calculated from the measurements taken.

You may draw a diagram to help your answer.
(6)
O Treomuy D Temg
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ResultsPlus

Examiner Comments

This is a classic example of where the median mark of 4 was given. The
relevant equation, measurement of mass and temperature are all
given but alongside this no reasonable way of finding AQ.

A clear level 2 for 4 marks.

N s
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*(d) Describe an investigation to determine the value for the specific heat capacity
of water.

Your answer should include details of
« the apparatus needed
» the experimental procedure

+ how the value may be calculated from the measurements taken.

Heoword

You may draw a diagram to help your answer./
(6)
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%Z ResultsPlus
Examiner Comments

The inclusion of measuring temperature with the equation to be used
helped secure this as a level 1 answer.

Level 1 for 2 marks.
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*(d) Describe an investigation to determine the value for the specific heat capacity
of water.

Your answer should include details of

+ the apparatus needed

« the experimental procedure

« how the value may be calculated from the measurements taken.
You may draw a diagram to help your answer.

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

This answer was a level 1 one.

There was mention of measuring temperature but the answer goes on
to talk of an irrelevant specific latent heat.

The equation given was wrong and the use of a Bunsen burner was
ineffective.

Minimum attainment even at level 1.
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Question 10 (a)(i)

This had a varied response with relatively few getting the full 3 marks.

The explanation had 3 marks available out of a possible 5 on the mark scheme:

1) (magnetic) field lines cut/intercepted by coil (1)

2) induces a voltage/current (in the coil) (1)

3) voltmeter measures (induced) voltage/potential difference (1)

4) electrons (in the wire) experience a force/move in response to (a changing) field (1)

5) (induced) voltage/current changes magnitude/direction as magnet passes through (1)
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10 (a) Figure 23 shows a magnet being dropped through a coil.

The coil is connected to a sensitive voltmeter..

|__— guide tube

coll

/. voltmeter

bubble wrap

Figure 23

(i) Explain why the voltmeter shows a reading as the magnet passes through
the coil.

ok by He il whick acovling o echamagnabic
nduttion inducee o priewtial diffaence auel He dnd

o} ot aol. Y

4t dobett pobg,
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N

N 1{ ResultsPlus
/--.. Examiner Comments

This is a step by step, well articulated answer matching mark points 1,
2and3

mp1 '‘changing magnetic field lines cut by the coil'
mp2 'induces a potential difference across the ends of the coil'

mp3 'The voltmeter measures potential difference, thus it detects a
value'

(i) Explain why the voltmeter shows a reading as the magnet passes through
the coil.
(3}

....... RS the mognet £aus mrougn. e Coil 1t expexiences
Q.. ONANGe . . agnetic . Ciad. tnus. PYoducingy. .
A Poriental.. AlEevrence, QL VoItmeter meagure.
the potiental digrrence. tnact IS induced inthe Coil. .
h\

e
"

Y &{ ResultsPlus
/--.. Examiner Comments

This very much matches mark points

1, coil experiences a changing magnetic field

2, producing a p.d. ... thatis induced

and 3, the voltmeter measures that p.d.
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Figure 23

(i) Explain why the voltmeter shows a reading as the magnet passes through

the coil.
(3)

the SO0 WA o foenhd diypsdee g2
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N
ResultsPlus
Examiner Comments
The written answer matches mark points 1,2 and 3.

The resultant voltage is being detected on the voltmeter is enough for
mark point 3.
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10 (a) Figure 23 shows a magnet being dropped through a coil.

The coil is connected to a sensitive voltmeter.

1 — guide tube

coil

~___ voltmeter

bubble wrap

Figure 23

(i) Explain why the voltmeter shows a reading as the magnet passes through
the coil.

N
y ( ResultsPlus

/--. Examiner Comments
This follows the theme of mark points 1, 2 and 3 being matched, in this
case quite succinctly, with the wire (of the coil) being cut by the

magnetic field lines associated with the falling magnet.
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10 (a) Figure 23 shows a magnet being dropped through a coil.

The coil is connected to a sensitive voltmeter.

11— guide tube

coil

~___voltmeter

bubble wrap

Figure 23

(i) Explain why the voltmeter shows a reading as the magnet passes through
the coil.

N,

N < ResultsPlus
/--.. Examiner Comments
This matches mark point 2 only.

The interacting magnetic fields statement is not enough for mp1
without a mention of the coil's involvement.
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10 (a) Figure 23 shows a magnet being dropped through a coil.

The coil is connected to a sensitive voltmeter,

j guide tube

voltmeter

bubble wrap

Figure 23

(i) Explain why the voltmeter shows a reading as the magnet passes through
the coil.

a\ o
ResultsPlus

Examiner Comments

This is just too vague, unfortunately.

No marks scored.

N S
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Question 10 (a)(ii)

This is a practical question where 4 marks may be obtained in any four of the following seven
ways:

. drop magnet from different heights (1)

. use of metre rule (1)

. change height in steps (eg of 5 cm) (1)

. record (maximum) meter reading/voltage (1)

. repeat readings for each drop and take an average (1)

. set the digital voltmeter on a.c. (1)

. plot an appropriate graph - eg voltmeter reading against height (1)

(i) A student develops this investigatiop to find out how the reading on the
voltmeter d on the height the magnetTs Erogped from.,
Describe how the student could use the arrangement in Figure 23 to do
this investigatio )

No o b~ whNh -

wilin e @um; e . "'ffff.f' R

ig ResultsPlus
Examiner Comments

Mark points 1,2 and 4 are seen and awarded.
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(ii) A student develops this investigation to find out how the reading on the
voltmeter depends on the height the magnet is dropped from.

Describe how the student could use the arrangement in Figure 23 to do
this investigation.

(4}

,/m?z . ol od it s s g / W Vi, Ty e
Jonid_Hen o My Jghe , and il 100 rdlty or He
. T et shodd gm0 chuck s s,
UMl lrp M. VP fr2 720 ... k2. G MG ...

</6\_Z ResultsPlus
Examiner Comments

Mark points 1 and 4 seen.

Mark point 1 repeated.

Repeat readings would need taking an average to gain mp5.
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(i) A student develops this investigation to find out how the reading on the
voltmeter deperason the height the magnet is dropped

Describe how the student could use the arrangement in Figure 23 to do
this investigation.
(4)

=4 fﬁnfn_..l...M@f{..ﬂ;?.....ﬂ......mm...ml.eu...ﬂ!fﬂjjz‘m...ﬁzﬁ...._‘...ﬁmﬁz.ﬁaér..,...m.....‘..«..
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wabhitblng. . ak He. g oy e metre nglev down b Hee

At foighh.alll appect.. e Wilage...al.a...comelaton. el appests

% ResultsPlus
Examiner Comments

Four marks awarded, with mark points 1,2,3,4 and 7 seen.

Maximum mark is 4.
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(i) A student develops this investigation to find out how the reading on the
voltmeter depends on the height the magnet is dropped from.

Describe how the student could use the arrangement in Figure 23 to do
this investigation.

<g£ ResultsPlus
Examiner Comments

Mark points 1,4 and 5 seen here.
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(ii) A student develops this investigation to find out how the reading on the
voltmeter depends on the height the magnet is dropped from.

Describe how the student could use the arrangement in Figure 23 to do
this investigation.
(4)

< Sdendt . Sneoud o olop
......... dff&(em.........h.agﬂ.ms.....:...

/ ResultsPlus

Examiner Comments

This just has 'drop the magnet from different heights' - mark point 1.
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Question 10 (b)

There was a good spread of marks in response to this question. It was not as well answered
as the other 6 marker, 9d, as a whole.

For most candidates, the weakest area was in describing how a transformer works, with few
responses referring to a changing magnetic field in the iron core.
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*(b) A transformer converts a voltage of 11 000V to 230 V. \V

Explain how the design of this transformer enables the voltage to be converted
from 11 000V to 230 V.

Your answer should include
«  details of the structure of a transformer
« how a transformer works, using ideas of electromagnetic induction

« how the design of this transformer enables this exact voltage of 230V to
be obtained.

You may draw a diagram to help your answer.
L e @ A e o

—
—— —

RAC e ’”g

(6)
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N / ResultsPlus
/'--.". Examiner Comments

This is an excellent level 3 answer.

To achieve level 3 all of the details that follow must be present:

e Structure: this was well described by this candidate, aided by their
diagram

e How the transformer works: this answer concentrates on the role of
the alternating magnetic field in the core which enables a secondary
'enduced' voltage and current (no marks lost for spelling error)

e Use of the ratio idea: the candidate spells out a possible number of
turns on the primary - 1100, with 23 turns on the secondary, giving the
desired voltage conversion.

A\ ResultsPlus
<\

Examiner Tip
Note the bullet points in the question.

Make sure each is addressed as this candidate did.
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*(b) A transformer converts a voltage of 11 000V to 230 V.

Explain how the design of this transformer enables the voltage to be converted
from 11 000V to 230V,

Your answer should include
- details of the structure of a transformer
- how a transformer works, using ideas of electromagnetic induction

- how the design of this transformer enables this exact voltage of 230V to
be obtained.

You may draw a diagram to help your answer,

| e}
e
e |
.

fh,y - Aot [ranstormer
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Z ResultsPlus

Examiner Comments

A full answer addressing each of the three expected inclusions with
detail.

Level 3, 6 marks
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*(b) A transformer converts a voltage of 11 000V to 230 V.

Explain how the design of this transformer enables the voltage to be converted
from 11 000V to 230 V.

Your answer should include
+ details of the structure of a transformer
« how a transformer works, using ideas of electromagnetic induction

«  how the design of this transformer enables this exact voltage of 230 V to
be obtained. .

You may draw a diagram to help your answer.
{6)
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%Z ResultsPlus
Examiner Comments

This is a level 2 answer. The structure and how the transformer works
were considered. Unfortunately the turns ratio was not used. This
limited the score to a maximum of 4.
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*(b) A transformer converts a voltage of 11 000V to 230 V. E\“}w f ﬂ:};j’:;,hm

Explain how the design of this transformer enables the voltage to be converted
from 11 000V to 230 V.

Your answer should include
» detalls of the structure of a transformer
« how a transformer works, using ideas of electromagnetic induction

how the design of this transformer enables this exact voltage of 230V to
be obtained.

You may draw a diagram to help your answer.

)

(6)
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ig ResultsPlus
Examiner Comments

A level 2 answer.

Construction dealt with effectively.
Turns ratio gone into (number of turns could have been more explicit)

The attempt to explain how it works via a spurious resistance
argument results in this not having all the elements for a level 3.

Therefore this is limited to a maximum mark of 4.
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| *(b) A transformer converts a voltage of 11 000V to 230 V.

Explain how the design of this transformer enables the voltage to be converted
from 11 000V to 230 V.

Your answer should include

« details of the structure of a transformer / /
« how a transformer works, using ideas of electromagnetic induction

« how the design is transformer efiables this exact voltage of 230V M
be obtained.

Youmfo help your answer,
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N ﬁ{ ResultsPlus
/'--.. Examiner Comments

All three elements analysed in detail to match level 3, thus 6 marks
awarded.

The comment about 'motor effect' is not relevant. These open
response items are not marked negatively. The contents are viewed
holistically for the good physics therein.

The turns numbers of 478, for primary, and 10, for secondary, have
been justified using the ratio equation by the candidate.

*(b) A transformer converts a voltage of 11 000V to 230 V.

Explain how the design of this transformer enables the voltage to be converted
from 11 000V to 230 V.

Your answer should include
« details of the structure of a transformer
« how a transformer works, using ideas of electromagnetic induction

« how the design of this transformer enables this exact voltage of 230V to
be obtained.

You may draw a diagram to help your answer.
(6)
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(Total for Question 10 = 13 marks)
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ig ResultsPlus

Examiner Comments
A level 1 answer.

A few basic relevant physics ideas presented:

e the step down transformer idea
e flawed turns ratio idea

Lacks any pertinent development of ideas.

*(b) A transformer converts a voltage of 11 000V to 230 V.

Explain how the design of this transformer enables the voltage to be converted
from 11 000V to 230 V.

Your answer should include
+ details of the structure of a transformer
+ how a transformer works, using ideas of electromagnetic induction

« how the design of this transformer enables this exact voltage of 230V to
be obtained.

You may draw a diagram to help your answer.

(6)
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\/ 2{ ResultsPlus

Examiner Comments

A single statement like this puts itin level 1.

There needs to be more than a single idea to achieve the full level 1.

Partial level 1 attainment, therefore 1 mark awarded.

N

173 GCSE Physics 1PHO 2H



*(b) A transformer converts a voltage of 11 000V to 230 V.

Explain how the design of this transformer enables the voltage to be cunverted
from 11 000V to 230 V. 1 0d

Your answer should include L e
« details of the structure of a transformer
« how a transformer works, using ideas of electromagnetic induction

« how the design of this transformer enables this exact voltage of 230V to
be obtained.

You may draw a diagram to help your answer,
(6)
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Examiner Comments

A weak level 1 answer. Insufficient content.

The mention of electromagnetic induction gives the possibility of
awarding 1 mark.
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Paper Summary

Overall this exam gave ample opportunity for candidates to display their knowledge and
understanding at grades 4-9. A mean mark of 62/100 showed this was a relatively high
scoring paper, also having good differentiation helping towards the discrimination of grades
from this component.

Being able to grasp fundamental ideas is a key in physics. Candidates were found wanting in
their appreciation of what 'electric field' and 'the principle of moments' meant. Being able to
describe experimental procedures is vital, and has improved over the years. There is still a
way to go though, as was evidenced in students' attempts to describe a specific heat capacity
of water investigation, where some candidates proposed using Bunsen burners as the
heating device alongside joulemeters, which some thought measured energy input.

Candidates have continued to do well with most calculation questions, although many did
not cope well with significant figures.

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

- They should make the most of opportunities afforded in laboratories where they become
acquainted with practical work from the specification. This concerns both core practicals and
the suggested practicals.

- They do need to know S.I. units and what the prefixes stand for. Canndidates also need to
have the mathematical skill of being able to round off results of calculations to a given
number of significant figures.

- They 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:

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