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Introduction

This was the sixth year of examining this specification, being paper 2 of Physics, foundation
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, four or six marks each. Several questions assessed
candidates’ knowledge of practical procedures, notably Q02(a) electrical circuits, Q03(a)(i), (ii)
and (b) concerning an investigation on melting ice, Q06(b) and (d) about energy transfers and
Q08 (c)-(d) about measuring resistance varying with length, 9(b) concerning specific heat
capacity final temperature measurement and Q010 (a) about electromagnetic induction. The
two 6 markers were QO07(c) about moments applied to a crowbar and Q09(d) about choices of
building insulation material, with candidates being provided with information to base their
choices upon.

Successful candidates were:

¢ well-acquainted with the content of the specification

e skilled as a result of having been engaged with practical work during their course
e competent in quantitative work, especially in using equations

e 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:

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

e had gaps in their procedural knowledge, relating to their practical work
e misread and / or misunderstood the symbols used in equations

¢ did not focus sufficiently on what the question was asking

o found difficulty in applying their knowledge to new situations
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This report will provide exemplification of candidates’ work, together with comments and
tips, for a selection of questions. The exemplification will come from responses which
highlight successes and pitfalls, with the aim of aiding future teaching of these topics.
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Question 1 (b)(i)

Many students obtained one mark by talking about charge travelling through the body - see
'if no other mark' in additional guidance.

Very few students associated diverging with same charges and so like charges repel each
other.

(b) Figure 2 shows a person touching a charged dome,

The person’s hair is standing on end.

charged dome

Figure 2

(i) Explain how electric charge causes the hair to spread out, as shown
in Figure 2.
(2}

N

¢ ( ResultsPlus
/'--J. Examiner Comments

Identifies negative charges (electrons) on the hair repelling each other.

Well thought out and expressed.
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(b) Figure 2 shows a person touching a charged dome.

The person’s hair is standing on end.

(i) Explain how electric charge causes the hair to spread out, as shown

charged dome

in Figure 2,

(2)

- AAE_ ChAlge  TWeL. Therepere... the. Neu [ D
P and. More. Avdy. [rom. Gl tther..

AN

|
|
o
o

Y ( ResultsPlus
_./"-‘- Examiner Comments

Full marks.
The two essential mark points are matched very well.

'move away from each other' taken as being equivalent to repel.
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 Examiner Tip

' \ ResultsPlus
<<

Think about charges and the science / physics behind: what causes the
'spreading out'?

A classic case of the result of like charges repelling each other.

"
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(b) Figure 2 shows a person touching a charged dome.

The person’s hair is standing on end.

charged dome

Figure 2

(i} Explain how electric charge causes the hair to spread out, as shown
in Figure 2.

.e\

\( ( ResultsPlus
/'--J. Examiner Comments

This represents a typical response earning one mark through talking
about charge passing through the body.

This was the compensatory mark 'if no other mark scored'.
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(b) Figure 2 shows a person touching a charged dome.

The person's hair is standing on end.,

charged dome

Figure 2

() Explain how electric charge causes the hair to spread out, as shown
in Figure 2.

(2)

%‘\% .% -Chorae-.. o Hne 91 cl
- haiw ~QOCS ke omndt s\oﬁfms Otd-

Y ( ResultsPlus
/'--.1 Examiner Comments

Note needs to be taken that the mark scheme says ignore 'static'.
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Question 1 (b)(ii)

This was very high scoring with most candidates accessing this opening math question with
confidence.

(i) The person lets go of the charged dome.
The charge on the person’s hair is 10 uC.
The charge on the dome is 25 uC.
Calculate the percentage of charge on the hair compared with on the dome.
Use the equation

charge on hair y
charge on dome

percentage of charge on the hair = 100

(2)

percentage of charge on the hair = tto%

' fjr\\ -
y}g ResultsPlus
Examiner Comments

Well set out, perfectly evaluated.

5
.-// |
-

V‘ ResultsPlus

| Examiner Tip
Physics exams test mathematical skills. You should prepare for this
with practice, using your basic skills.
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(i) The person lets go of the charged dome.
The charge on the person’s hair is 10uC.
The charge on the dome is 25 uC.

Calculate the percentage of charge on the hair compared with on the dome.
Use the equation

i<
charge on hair
x
charg‘u?e on dome
=3

percentage of charge on the hair = 100

(2)

percentage of chargeonthe hair = ...

ResultsPlus

Examiner Comments

The candidate gains a mark for substitution, taking the numbers

written next to the numerator and denominator of the stated
equation.

No calculation followed.
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(i) The person lets go of the charged dome.
The charge on the person’s hair is 10 uC.
The charge on the dome is 25 puC.
Calculate the percentage of charge on the hair compared with on the dome.

Use the equation

charge on hair ’
charge on dome

percentage of charge on the hair = 100

(2)

1V x00
4

percentage of charge on the hair = MOO%

ResultsPlus

Examiner Comments

Substitution mark awarded but then there is an arithmetical mistake in
evaluating.
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Question 1 (¢)

Most candidates scored maximum marks with this item about everyday electrostatic
phenomena.

(c) Draw one straight line from each example of electrostatic charges in actionto
their descriptions.

(3)

electrostatic charges in action description

small droplets are charged so they
will stick to an object

charging a plastic comb

uild-up of charge in a cloud causes

electrostatic paint spraying a discharge to Earth
safe fuelling of cars prevents a dangerous build-up of
by earthing charge between a flowing liquid
and a pipe
lightning
! produced by friction between
solid surfaces

ResultsPlus

Examiner Comments

Fully correct for 3 marks. There are lots of clues in the descriptions.
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(c) Draw one straight line from each example of electrostatic charges in actionto
their descriptions.

(3)

electrostatic charges in action description

¢ Small droplets are charged so they
/—“ will stick to an object
charging a plastic comb

build-up of charge in a cloud causes

electrostatic paint spraying a discharge to Earth

safe fuelling of cars prevents a dangerous build-up of
by earthing charge between a flowing liquid
and a pipe
lightning
: produced by friction between
T— solid surfaces

ResultsPlus

Examiner Comments

Fuelling of cars and lightning associations correct.

Two marks.

1\

450
2

&34\ ResultsPlus

\_/ Examiner Tip

Don't bother looking for patterns in the way the lines are drawn.

The associations need to be read carefully and thought about, e.g. is
charging a comb likely to be associated with small droplets getting
charged? What small droplets?

Asking such questions should rule that top link out.
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(c) Draw one straight line from each example of electrostatic charges in actionto
their descriptions.

(3)
electrostatic charges in action description

small droplets are charged so they
will stick to an object
charging a plastic comb

build-up of charge in a cloud causes

electrostatic paint spraying a discharge to Earth
safe fuelling of cars prevents a dangerous build-up of
by earthing charge between a flowing liquid
and a pipe
lightning
produced by friction between
solid surfaces

ResultsPlus

Examiner Comments

Only the lightning link is correctly associated with charge in a cloud.

T

)
Q ResultsPlus

| Examiner Tip
Think: where and when does lightning occur?

The cloud association should become obvious.
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(c) Draw one straight line from each example of electrostatic charges in action to
their descriptions.

(3)

electrostatic charges in action description

small droplets are charged so they

will stick to an object
charging a plastic comb

build-up of charge in a cloud causes
electrostatic paint spraying a discharge to Earth
safe fuelling of cars prevents a dangerous build-up of
by earthing charge between a flowing liquid
and a pipe
. produced by friction between
solid surfaces

ResultsPlus

Examiner Comments

Maybe a symmetric pattern in the lines is seen, but no correct link.

Py

Q ResultsPlus

| Examiner Tip

Think: is safe fuelling of cars anything to do with charged clouds?
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Question 2 (a)

This question involved translating a line drawing of a circuit into a circuit diagram. It was a
test of circuit symbols and recognising that a simple series circuit was present.

Many candidates scored highly on this question.

2 (a) Figure 3 shows the parts in an electrical circuit.

connector

Figure 3

Draw the circuit diagram of this electrical circuit in the space provided.

The battery symbol and some of the connecting wires have been drawn for you.
(4)

circuit diagram

® iy
1

battery
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e N\

N

¢ ( ResultsPlus
/'--J. Examiner Comments

Skilfully and carefully drawn using a ruler.

All symbols correct. The switch could be drawn open or closed like this.

J

-
e
.

-':_."'- \ ResultsPlus
<

 Examiner Tip
Putting a circuit together in practice requires neat methodical working.

Commit the circuit symbols to memory and aim for as clear
presentation as you can.
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2 (a) Figure 3 shows the parts in an electrical circuit.

switch

connector
resistor

connector

Draw the circuit diagram of this electrical circuit in the space provided.

The battery symbol and some of the connecting wires have been drawn for you.
(4)

R
[
4_

i et

circuit diagram

9
v

battery

19 GCSE Physics 1PHO 2F



_,\

\( ( ResultsPlus
/'--J. Examiner Comments

Fully correct, with that extra connecting line clearly crossed out.

Full marks.

\. J

& 4\ ResultsPlus

) Examiner Tip
If you make a mistake make any corrections clear that are not likely to
confuse the examiner marking your work.
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2 (a) Figure 3 shows the parts in an electrical circuit.

switch

Figure 3

Draw the circuit diagram of this electrical circuit in the space provided.
The battery symbol and some of the connecting wires have been drawn for you.

(4)
dreuitdiagram S‘-‘-h"o‘"

e

battery

e L

Comedi/
Coun.uihfo\ Resde
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_,\

\( ( ResultsPlus
/'--J. Examiner Comments

Resistor symbol not accepted. The rest are good, and a complete
series circuit is shown.

3 marks.

-

W4\ ResultsPlus

) Examiner Tip
The correct symbol for a resistor is a rectangle.

Circles are used for meters and lamps.

\.
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2 (a) Figure 3 shows the parts in an electrical circuit.

switch

connector

resistor

connector

Figure 3

Draw the circuit diagram of't'his electrical circuit in the space provided.

The battery symbol and some of the connecting wires have been drawn for you.
(4)

circuit diagram Gu i
S -

© i

ttery

h Rasiovel
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-

.'I\ ‘

¢ ( ResultsPlus
/'--J. Examiner Comments

Now all is correct apart from the switch symbol.

Maybe the candidate thinks of a push button switch.

At any rate it is not a correct circuit symbol.
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2 (a) Figure 3 shows the parts in an electrical circuit.

connector

Figure 3

Draw the circuit diagram of this electrical circuit in the space provided.

The battery symbol and some of the connecting wires have been drawn for you. "
4

.
| batte
L_

circuit diagram

ry
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-

N

Y ( ResultsPlus
/'--J. Examiner Comments

The lamp symbol earns the mark.

-

' ResultsPlus
\

) Examiner Tip
If the candidate had connected up this to the battery, showing a

complete circuit, they could have got a second mark. It is always worth
trying to complete the circuit.
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Question 2 (c)(i)
This was a very high scoring item, calculating charge from current x time.

(c) (i) Thereisa current of 0.46A in a lamp.

Calculate the total charge that flows through the lamp in 30 seconds,

Use the equation

charge = current x time in seconds

0.46x30 =13.3

(2)

'\% ResultsPlus
_ Examiner Comments

This response shows clear working, with a correct evaluation of the
charge.
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(c) (i) Thereisa current of 0.46A in a lamp.
Calculate the total charge that flows through the lamp in 30 seconds.

Use the equation

charge = current x time in seconds

O-l6 X 3o = [3g,

(2)

charge = (5%70 C

' fjr\\ -
ﬂ ResultsPlus
Examiner Comments

1 mark was awarded for the substitution of values into
"charge = current x time in seconds".

The candidate then had a very flawed calculation result.
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Question 2 (c)(ii)

This was high scoring, asking candidates to calculate energy transferred from
current x voltage x time in seconds. The slight snag involved a conversion from minutes to
seconds. That did not deter the vast majority of candidates.

(ii) The voltage across the lamp is 6.0V.
The current in the lamp is 0.46 A.
Calculate the energy transferred to the lamp in one minute.

Use the equation

energy transferred = current x voltage x time in seconds
(2)

0.u6%6 *60
= 1695.6

energy transferred = ... \65 ..... 6 ............ J

N
|\
|
-

\( : ( ResultsPlus

/'--J. Examiner Comments

This response is ideal, showing how the final answer was arrived at
very clearly.
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(il) The voltage across the lamp is 6.0V.
The current in the lamp is 0.46 A,
Calculate the energy transferred to the lamp in one minute.

Use the equation

energy transferred = current x voltage x time in seconds
(2)

oMé x ¢ox 3¢

energy transferred = ... BZ.R .

e
ﬂﬂesults%
Examiner Comments

The additional guidance allows for an answer like this for one mark
only. The candidate has used the 30s from the previous item rather
than the 60s (one minute) given in this question.
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Question 3 (a)(i)
This was not as high scoring as expected.

There were quite a lot of answers which were not specific enough for the question at hand,
e.g. ‘'gloves, ‘goggles’, ‘electrocution’, ‘electricity and water’.

Most correct answers related to not touching the heater.
3 (a) Figure 5 shows the apparatus used to investigate the melting of some crushed ice.

cable to power supply

cable to data logger

™ s

electrical heater \\\
|| e beaker

L1E
2

| temperature probe

)

| __— crushed ice

() Suggest one safety precaution needed when using the electrical heater.
()

........

31 GCSE Physics 1PHO 2F



ResultsPlus

Examiner Comments

The mark scheme says ‘use gloves' must be qualified with a purpose in

using them, e.g. use gloves to prevent burns. This candidate does that
well.

1 mark

3 (a) Figure 5 shows the apparatus used to investigate the melting of some crushed ice.

cable to power supply
cable to data logger
=
electrical heater
e
[ beaker
g temperature probe
crushed ice

Figure 5

() Suggest one safety precaution needed when using the electrical heater.

..................... dont Youcho AN

(1)

ResultsPlus

Examiner Comments

This addressed the first mark point. It is a key common sense safety
precaution when performing this investigation.

1 mark awarded
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Question 3 (a)(ii)

A majority of candidates scored this mark suggesting heating using a bunsen burner, the
most common answer. Placing in sunlight was the second most popular answer.

(ii) Suggest one way of heating the crushed ice without using electricity.

b (1)
e
\%R&suﬁsﬁm
_ Examiner Comments
This was the most common correct answer.
(ii) Suggest one way of heating the crushed ice without using electricity.
(1)

.................... QQCOUﬂN%EmearQFSMQSth

Gy W“./IMB ® O exposng & to

Sum:gm on & Woxm  doy.

\6& ResultsPlus
_ Examiner Comments

'Exposing it to sunlight' is mark point 2 and 'water bath' is mark point
3.

Scores the mark - see tip on this.

o
-
A

,':,; ResultsPlus

) Examiner Tip
If the question asks for one way, one being emboldened for a reason,
you should not give two answers. That jeopardises the mark. Hedging
your bets will often lead to losing marks.
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(i) Sugg;'s't one way of heating the crushed ice without using electricity.

ResultsPlus

Examiner Comments

This forms an example of another accepted answer - see additional
guidance in the mark scheme.
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Question 3 (b)

This question elicited a variety of responses. The mark scheme was deliberately set widely,
with eight alternative marking points from which the 3 marks could be earned.

(b) Figure 6 shows a graph produced from the data collected by the data logger
in Figure 5.

Labels P, Q, R and S have been added.

20
S
10
temperature in °C
Q R
0
— /
P
-20
0 5 10 15
time in minutes
Figure 6
At the start, P, the beaker contains crushed ice at -8 °C,
Describe what happens to the crushed ice during the next 15 minutes.
You may use labels P, Q, R and S to help your answer.
(3)

rom \ooud;s 010 Q, the ¢ temperture.
nreas by 2°C SR ond the o %l:mﬁs
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The candidate gets full marks, 3 awarded.

By

«

Mark points 1, 2, 3, 4 and 5 are all matched here.

ResultsPlus

Examiner Comments
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(b) Figure 6 shows a graph produced from the data collected by the data logger

in Figure 5.
Labels P, Q R and S have been added.
20
S
10
temperature in °C
- ~Q R
0 /
stoE
=20
0 3 : 10 15
time in minutes
Figure 6
At the start, P, the beaker contains crushed ice at -8°C.
Describe what happens to the crushed ice during the next 15 minutes.
You may use labels P, Q, R and S to help your answer.
(3)

from  f{loint P f‘a Peint Q T\ mﬂ(ﬁ'ﬂ‘?’uﬂi

.....

___mcczrusea’ Lrom 3"’ tr . Popts a owd K

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

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

fv e

--------------------

‘Results-Plus

Examiner Comments

This scores 3 marks, awarded for the basic descriptions of temperature
changes in each of the three sections (mark points 1, 2 and 3).
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(b) Figure 6 shows a graph produced from the data collected by the data logger
in Figure 5.

Labels P, Q, R and S have been added.

20
S
10
temperature in °C
Q R
0 /
AG4E
~-20
0 5 10 15
time in minutes
Figure 6
At the start, P, the beaker contains crushed ice at -8°C.
Describe what happens to the crushed ice during the next 15 minutes.
You may use labels P, Q, R and S to help your answer.
(3)

...... r; g e »S J—Hrﬁ ’fr‘DH\, Q '}'N
q’.,"‘ ":...,.,..._:l',.vw* SR Y 5% wa*"**’ |

%m@+5 1%

ResultsPlus

Examiner Comments

Brief answers for PQ, QR and RS temperature changes are given. They
do match mark points 1, 2 and 3.

3 marks
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(b) Figure 6 shows a graph produced from the data collected by the data logger
in Figure 5.

Labels P, Q, R and S have been added.

20

S
10
temperature in °C
0 Q : __R

-10

-20

0 5 10 15
time in minutes

Flgur; G
At the start, P, the beaker contains crushed ice at -8°C,

Describe what happens to the crushed ice during the next 15 minutes.
You may u'se labels P, Q, R and S to help your answer.

e At Hhe vlartas Sad

ig Examiner Comments

This matches mark points 1 and 3 for two marks. The intermediate
'temperature stays constant from Q to R' is missing.
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(b) Figure 6 shows a graph produced from the data collected by the data logger
in Figure 5.

Labels P. Q, R and S have been added.
20

10

temperature in °C

5 10 15
time in minutes

Figure 6

At the start, P, the beaker i:onfalns crushed ice at -8°C.
Describe what happens to the crushed ice during the next 15 minutes.

You may use labels P, Q, R and S to help your answer.
(3)

IE S (ﬁPlle\ﬂCYﬁﬁcﬁedewalﬂa
Short. amouak...Qf...ras.. The.. ICe..MoSk ke, ..

ResultsPlus

Examiner Comments

Mark point 4 was awarded here for the last sentence of the candidate's
response.

The student describes the overall change in temperature but does not
give any details of what's going on in the individual sections of time.

1 mark
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(b) Figure 6 shows a graph produced from the data collected by the data logger

in Figure 5.
Labels P, Q, R and S have been added.
20
S
10
temperature in °C
pel Q "
0 /
-104L
-20
0 5 10 15
time in minutes
Figure 6
At the start, P, the beaker contains crushed ice at -8 °C.
Describe what happens to the crushed ice during the next 15 minutes.
You may use labels P, Q, R and S to help your answer.
(3)

ResultsPlus

Examiner Comments

This gains one mark for the middle section. Mark point 2 applies.

There's too much of 'at Q' and at 'at S', when it is time intervals that
need spelling out, with their accompanying temperature changes.
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%\ ResultsPlus
\\ Examiner Tip
When marking your work examiners cannot piece things together to
make sense of what's missing.

Talking about what happened at a point leaves too much unsaid which

phrases such as 'between P and Q... such and such a temperature
change occurred' avoid.

It is in your own interests to spell things out clearly.
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Question 3 (c)(iii)

y P
P

2
This involved substituting 3 values into

Candidates often did very well with this, extracting the values from the descriptions in the
text.

(iiiy The diver measures air pressure in atmospheres,

A bubble has an initial volume, V,, of 0.50 litres, at a pressure, P,, of
3.30 atmospheres.

The bubble rises towards the surface of the water, where the pressure, P, is
1.07 atmospheres.

Calculate the volume, V;, of the bubble near the surface.

Use the equation

(2)

330X 25 ~ ). syraseors
P

volume, V,, of the bubble = l\g RTRVPRPIRIRTNE |11 .

-
ﬂﬂesu itsPlus
Examiner Comments

The substitution and evaluation are both done very well.

This is an exemplary answer.
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(i) The diver measures air pressure in atmospheres.

A bubble has an initial volume, V;, of 0.50 litres, at a pressure, P,, of
3.30 atmospheres.

The bubble rises towards the surface of the water, where the pressure, P, is
1.07 atmospheres.

Calculate the volume, V,, of the bubble near the surface.
Use the equation

P xV

V,=
- B

(2)

V, =330 % 050
B
V2 15470560 BT, -

volume, V,, of thebubble = ..., litr€S

ﬂﬂesuﬂsﬂtﬁ
Examiner Comments

Full marks given.
Clearly set out.

For this question there was no penalty for too many decimal places -
significant figures were not asked for.

The mark is given, even though the final fill-in line was not completed.
The candidate has done all that was absolutely necessary.
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T4\ ResultsPlus
\\ Examiner Tip
It makes sense to round numbers off and to see that as vital if a certain

number of significant figures are asked for.

It helps to put an answer in the final answer line to draw attention to it

and avoid any ambiguity about what you intended to be the final
answer.
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(iil) The diver measures air pressure in atmospheres.

A bubble has an initial volume, V;, of 0.50 litres, at a pressure, Py, of
3.30 atmospheres.

The bubble rises towards the surface of the water, where the pressure, P, is
1.07 atmospheres.

Calculate the volume, V,, of the bubble near the surface.

Use the equation

AxV

& (2}

130, X 0-S0,
e s

\.Djz

Vz _

volume, V,, of the bubble = \.‘L\- litres

B
%R&suﬂsﬁlﬁ
. Examiner Comments
1 mark for substitution.

The mark scheme stipulates 'any number that rounds to 1.5' for the
evaluation mark. This clearly doesn't.

The candidate could have squared 1.07 in the denominator; that yields
1.4(4) as an answer.

( a\

- ' ResultsPlus

) Examiner Tip
With V4, P, symbols the numbers are called subscripts, referring to
volume at first; and pressure at the end,.

They shouldn't be put with the substitutions and certainly not squared
in the case of P,.
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Question 4 (a)(i)

The great majority of candidates did well with this question, identifying the two poles of each
of the two paperclips.

They did have to be shown at the ends of each paperclip. A few students with untidy placing
of the poles made for difficult judgement calls from examiners.

4 This question is about magnets and magnetism.

(a) Figure 8 shows a magnet that has picked up three paper clips.

<

W
5

N
Figure 8

(i) The poles of the lowest paper clip are labelled.
Label the poles of the other two paper clips in Figure 8,

ResultsPlus

Examiner Comments

Full marks. Well annotated N and S poles at appropriate places.
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P
/ [ -L'_ II

&4\ ResultsPlus

\_/ Examiner Tip

Label poles carefully at the ends of the objects involved (the
paperclips).

4 This question is about magnets and magnetism.
(a) Figure 8 shows a magnet that has picked up three paper clips.

P
<

et
s

N
Figure 8

(i) The poles of the lowest paper clip are labelled.
Label the poles of the other two paper clips in Figure 8.

ResultsPlus

Examiner Comments

to label the one underneath.

This student labels the top paperclip with their correct poles but fails
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Question 4 (a)(ii)

The majority of candidates recognised that this was a situation where induced magnetism
was playing its part.

(i) Complete the sentence, by choosing a word from the box, to describe the
type of magnetism that these paper clips have.

(1)

alternated earthed induced transformed

These paper clips have ... GM wne. MRAGNELISM.

ResultsPlus

Examiner Comments

Correct response, one mark awarded.

(i) Complete the sentence, by choosing a word from the box, to describe the
type of magnetism that these paper clips have.

(1}

alternated earthed induced transformed

These paper clips have ... a Heff% ............. magnetism,
-

ResultsPlus
Examiner Comments
See below.
.--’.’.-""‘.':\.-.I'lI

34\ ResultsPlus

O
\_} Examiner Tip

This was the most regular (and wrong) adjective to use in this case.
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Question 4 (a)(iii)

Many candidates chose iron as their chosen magnetic material, with a few choosing steel.
Even less chose nickel and one or two chose cobalt.

Many also chose an incorrect metal, especially aluminium.
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Question 4 (a)(iv)
There were six possible marking points available for this two marks question.

These were listed as possible pairs, e.g. first pair use a plotting compass (mark point - mp1) -
needle (of compass) moves (mp2).

The second pair focused on bringing the paperclips together after they had been released
from the main magnet. The third pair involved iron filings - using them to look for a pattern.

The second pair proved the most popular.

(iv) When the paper clips were pulled off the magnet they fell separately to
the table.

Describe how you could test whether any of the paper clips had kept
any magnetism.

N

y ( ResultsPlus
/'--J. Examiner Comments

This matches mark point 3 (additional guidance - bring near to a
magnetic material) and mark point 4 'see if they attract'.
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(iv) When the paper clips were pulled off the magnet they fell separately to
the table.

Describe how you could test whether any of the paper clips had kept
any magnetism.

(2)

g e down o elace

This matches mark point 5 and mark point 6. Some slight benefit of

doubt is given to the phrase 'see if a magnetic field is formed (from the

iron filings)'. That was taken as being equivalent to looking for a
pattern.

(iv) When the paper clips were pulled off the magnet they fell separately to
the table.

Describe how you could test whether any of the paper clips had kept
any magnetism.

(2)

b
ﬂ ResultsPlus
Examiner Comments

The candidate is talking about bringing paperclips together and seeing
if they attract - mark points 3 and 3.

2 marks awarded
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(iv) When the paper clips were pulled off the magnet they fell separately to
the table.

Describe how you could test whether any of the paper clips had kept
any magnetism.

_'_J : .
ﬂﬂesuﬂs%
Examiner Comments

Mark point 1 was matched but the candidate did not then effectively
say how it would accomplish that test.

P
!

f{/-— _| __.'. I.'.I
14\ ResultsPlus
\_} Examiner Tip
With practical questions always try and spell out exactly what you
would do. How would it test what you wanted testing?
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Question 4 (b)(i)

A minority of candidates recognised that the way to tell where a stronger magnetic field was
through observing how close the (field) lines were to each other.

This was testing specification reference 12.4, 'relate the strength of the field to the
concentration of lines'.

Only a minority of candidates responded that way.
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The clips illustrate this.

(b) Figure 9 shows the magnetic field around a wire carrying a current.

wire carrying a current \

Figure 9

(i) State how you can tell from Figure 9 that the strength of the field is greater at

P than at Q.

ResultsPlus

Examiner Comments

See below.

W
i

A\ ResultsPlus
\_} Examiner Tip
This is exactly what was needed for the single mark available.

The key evidence from figure 9 is that the closer together lines are
means the field is stronger there.
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(b) Figure 9 shows the magnetic field around a wire carrying a current.

wire carrying a current \

F

(i) State how you can tell from Figure 9 that the strength of the field is greater at
P than at Q.

?l’ﬁqmlhmﬂﬂ'cm@»sﬁ cutienl

b

ResultsPlus

Examiner Comments

Unfortunately 'being closer to the wire' was not what was being asked
for.
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Question 4 (b)(ii)
A large majority of candidates scored one mark for identifying the basic trend.
A minority went on to the more refined point of linearity / direct proportionality.

(i) The magnetic field strength is measured at P for different values of current in
the wire.

The results of this investigation are shown in Figure 10.

60

50

40

magnetic field 30

strength at P
in uT 20
10
0
0. 00 1.50 2.00 250 3.00 3.fo 4.00
-10-4
current in A
Figure 10

Describe the relationship between magnetic field strength and current.
(2)

LLEARMN M S e JOCNAA N

DR oy m "
.grogo f\C\Cma)\ IS ‘:’)

ResultsPlus

Examiner Comments

As the mark scheme stipulates 'directly proportional' scores two marks.

.
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(i) The magnetic field strength is measured at P for different values of current in

the wire.

The results of this investigation are shown in Figure 10.
60
50
40

magnetic field 30
strength at P
in pT 20 T

0
0. 0]50 1.00 1.50 2.00 250 3.00 3.50 4.00
=10 -
currentin A
Figure 10

Describe the relationship between magnetic field strength and current.

- PG e Cumrent jnser;, b Strenglh of o

(2)

............................................. B

magnetic [k ol inceaies TR dpd  rugnebt

a41

dineeosts proportiorally o e cumrent, |

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

L EL

_ ¢ ResultsPlus

Examiner Comments

Two marks awarded.

The proportional idea, correctly stated, was sufficient to gain the
second mark.
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(i} The magnetic field strength is measured at P for different values of current in
the wire,

The results of this investigation are shown in Figure 10.

60 T T T o e e et s A i

magnetic field 304
strength at P
In HT 20-__- o e ! | S

i LI TRIEPIT

I
|
o.Fo 1.1)0 1.50 2.1)0 25

00 3.50 4.00

current in A

Figure 10

Describe the relationship between magnetic field strength and current.
(2)

Mg Rt wecease AL

...... MrM vlém cdﬁc—» L P S e B a@

ResultsPlus

Examiner Comments

Two marks awarded.

Another way of getting the second mark was the even steps idea,
achieved here by this candidate through quoting numerical
increments.
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(i} The magnetic field strength is measured at P for different values of current in
the wire.

The results of this investigation are shown in Figure 10,

60 ————— e s
50 = S E— e
40 —
magnetic field 30
strength at P
inuT 20—

r
00 1.50 2.00 2.50 3.00 3.50 4.?0

currentin A

Figure 10

Describe the relationship between magnetic field strength and current.

r

(2)

ResultsPlus

Examiner Comments

This was the most common answer seen.

W
i

ra iy
T
A\ ResultsPlus
\_} Examiner Tip
With graphical questions asking for a relationship between variables
the answer almost always has two mark points. The easiest way of
getting the second mark point, therefore, is to go on to comment upon
whether the graph is linear or non-linear (straight line or curve).

GCSE Physics 1PHO 2F 60



Question 5 (b)

Most candidates incorrectly based their answers around contending that transmitting at high
voltage and low current was safer or faster.

The key point is rather efficiency (mark point mp3) with less power wasted (mp2). This is
achieved by minimising the current in the transmission lines. Otherwise the heating effect of
current (mp1) causes that energy loss / inefficiency.

(b) Explain why the National Grid uses high voltages with small currents to transfer
electricity from power stations.

'8h Lok ond. Sl (ieenes

h. i ok ok -

omount ©8 UnWoanked ¢ne

Used to  heak home

hmsPeo <0 *%Seledcru%j S b id an

N

Y

/

\

ThIS is an excellent answer, beginning with mark point 2, about energy
lost / wasted, going on to cover mark point 1 about the heating effect
in wires carrying current.

The less electricity is lost final comment may be ignored.

ResultsPlus

< Examiner Comments
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(b) Explain why the National Grid uses high voltages with small currents to transfer
electricity from power stations.

(2)

e If ‘BMWQFF’-CM,[@SS o

-

ResultsPlus

Examiner Comments

See below.

A

N\
CTA) ResultsPlus
\_') Examiner Tip

This matches mark points 2 and 3 in the first line of the candidate's
answer.

(b) Explain why the National Grid uses high voltages with small currents to transfer
electricity from power stations,

2
reduces @
...................... because. .o . 1ow...Corrent. .. (&ducedss. the . amount.

e e LONEE . NOSK....... Yarongh...... HoR CMa).... €NECZY...... 0L A. ..

-

ResultsPlus

Examiner Comments

This also expresses the ideas of power losses and the thermal effect
through current travelling 'though the lines'.

2 marks
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(b) Explain why the National Grid uses high voltages with small currents to transfer
electricity from power stations.

(2)
Ao pfevent  waske.  of eneyy ond  olechicihy
& Teanchmer  dacresses oo wnevess

lehjeTnprathnenmg‘r\e.‘.ecl%ub%w

......... W mmd‘c\wwgﬂmumu.smMM#M

b

ResultsPlus

Examiner Comments

This gets one mark through the comment about preventing 'waste of
energy' matching mark point 2.
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Question 5 (c)(i)

This question required inspecting the diagram to retrieve information, which was then fed
into the equation for power.

It was a high scoring item.

(c) Figure 12 shows details of a transformer.

iron core
= |
) D
primary coil <--"" secondary coil
80000 turns of wire ¢ 1600 turns of wire
’ o
primary voltage = 12000V secondary voltage = 240V
primary current = 0.64 A secondary current = 32A
Figure 12
{i) Calculate the power in the primary coil.
LW
Use the equation )
P=VxI
(2)
@] _,_
x N
0l W -
power in the primary coil = - G 30 ...... W

ResultsPlus

Examiner Comments

A correct evaluation, with working shown.

Most candidates achieved this.

2 marks

\. J
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(c) Figure 12 shows details of a transformer.

iron core
—— {‘_._—
J
primary coil .----""> secondary coil
80000 turns of wire ' s 1600 turns of wire
s
primary voltage = 12000V secondary voltage = 240V
primary current = 0.64 A secondary current = 32A

Figure12

(i) Calculate the power in the primary coil.

Use the equation

P=VxI
(2)

?=12000 K O-eY
% - 2. 6%0

power in the primary coil = 45’30

ResultsPlus

Examiner Comments

The candidate interprets and extracts correct data from the diagram.
The substitution earned one mark.

The evaluation clearly has a decimal point after the '7'. That mark is
missed with the candidate's answer being a factor of 1000 out from
the correct answer.
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"

 Examiner Tip

' \ ResultsPlus
e

Careful calculator use is always needed.

Some common sense reflection would help avoid mistakes, e.g. here,

in your head is 12000 x 0.64 likely to be 7.68?
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Question 5 (c)(ii)
This was a very high scoring item, again requiring obtaining the relevant data from the table.

If the student counted coils seen on the schematic diagram that was allowed some credit.
However since the number of coils on the transformer were clearly stated in the diagram
those numbers were expected to be used.

(i) Calculate the following for the transformer in Figure 12.

number of turns in secondary coll
number of turns in primary coil
\VEAQ 2)

: %0000
= 0.0l

.'I\\

¢ ( ResultsPlus
/'--J. Examiner Comments

A very large majority of students scored both marks on this item, as
this candidate has done.
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(i) Calculate the following for the transformer in Figure 12.

number of turns in secondary coil
number of turns in primary coil

(2)

50000 = l4po = SO

ResultsPlus

Examiner Comments

One mark was given to candidates who mistakenly inverted the two
numbers.
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(i) Calculate the following for the transformer in Figure 12.

number of turns in secondary coil
number of turns in primary coil

0.
O 506

ResultsPlus

Examiner Comments

One mark was awarded for candidates who counted coils in the

diagram, as opposed to taking the real data, which was labelled in the
diagram.
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Question 5 (c)(iii)

This ratio should be the same as the fractional answer given in Q05(c)ii (for a 100% efficient
transformer).

With ramping of degree of difficulty within this question, no credit was now given for inverse
ratios.

(ili) For the transformer in Figure 12, evaluate, in its simplest form, the ratio

secondary voltage : primary voltage

%40 ;}3!0:1) (2)
(‘Z’fa)"’t’é'gm
9 73

N

N ( ResultsPlus
_'/--..\_ Examiner Comments

This candidate carefully simplifies the ratio.

They also explain each step in the brackets.

This is commendable, helping them to focus on accurate working.
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(iii) For the transformer in Figure 12, evaluate, in its simplest form, the ratio

secondary voltage : primary voltage

” (2)
2 {2 ey,
2000 116:6006
240 | 6o . 3007
/L({ i l\z’,ﬁa’ 5*..16’&{)
a 60° o 309
T
g o . ¢, 3

ﬂ ResultsPlus
Examiner Comments

This candidate substitutes the correct values from the diagram, so gets
one mark.

Unfortunately they then make a mistake two thirds of the way down
their chosen simplification route, getting the wrong answer.
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(iii) For the transformer in Figure 12, evaluate, in its simplest form, the ratio

secondary voltage : primary voltage
(2)

12000 + 240
2200 = % !

ResultsPlus

Examiner Comments

It is a pity the candidate gets the ratio the wrong way round.

AN\
A\ ResultsPlus
\_} Examiner Tip
Make a check on which is which voltage from the diagram, to avoid this
mistake.
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Question 6 (a)

A large majority scored full marks on this item.
Finding 'arithmetic means' is a mathematical skill candidates are expected to have.

This was the case with a very large majority of candidates, scoring full marks on this
question.

6 This question is about energy transfers,

Figure 13 shows the apparatus used for investigating the transfer between
gravitational potential energy and kinetic energy.

A metal ball is attached to a thread.
The ball is released from a starting position and swings on the thread.
The ball cuts a light beam at the bottom of its swing.

thread

metal ball

™ light beam

» light gate connected
to data logger

Figure 13
When the ball cuts the light beam, the speed of the ball is recorded by
the data logger.

The ball was released 3 times from the same height and the speed measured
each time.

The measurements of speed are given in Figure 14.

speed in m/s 1.31 1.27 1.16
Figure 14
(a) Calculate the mean speed.
(2)
)3
A -
16
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N

¢ ( ResultsPlus
/'--J. Examiner Comments

The mark scheme stipulates 'any answer that rounds to 1.25 (m/s)' for

the two marks.

This response achieves that perfectly.
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6 This question is about energy transfers.

Figure 13 shows the apparatus used for investigating the transfer between
gravitational potential energy and kinetic energy.

A metal ball is attached to a thread.
The ball is released from a starting position and swings on the thread.
The ball cuts a light beam at the bottom of its swing.

thread

metal ball

% light beam

LN T light gate connected
to data logger

Figure 13

When the ball cuts the light beam, the speed of the ball is recorded by
the data logger.

The ball was released 3 times from the same height and the speed measured
each time.

The measurements of speed are given in Figure 14.

speed in m/s 1.31 1.27 1.16

Figure 14

(a) Calculate the mean speed.

B 4 1.2 77\
- 3

(2)

mean speed = \ (].({E m/s
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e 3\

..I\

¢ ( ResultsPlus
/--J. Examiner Comments

Fully correct, two marks.
There is no significant figures demand for this question.

The candidate sets out their working in a clear and methodical
manner.
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6 This question is about energy transfers.

Figure 13 shows the apparatus used for investigating the transfer between
gravitational potential energy and kinetic energy.

A metal ball is attached to a thread.
The ball is released from a starting position and swings on the thread.

The ball cuts a light beam at the bottom of its swing.

thread

metal ball

. light beam

K\ light gate connected
to data logger

Figure 13

When the ball cuts the light beam, the speed of the ball is recorded by
the data logger.

The ball was released 3 times from the same height and the speed measured
each time.

The measurements of speed are given in Figure 14.

speed in m/s 1.31 127 1.16
Figure 14
(a) Calculate the mean speed.
| 5y " @)
ERLA
VB

w = L6
/"?Tﬁ.\ %

V. 116

mean speed = ...........
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e 3\

N

¢ ( ResultsPlus
/'--J. Examiner Comments

The substitution of values into the mean speed calculation gives the
first mark.

Then a mistake is made in the arithmetic.

-

' \ ResultsPlus
\\

 Examiner Tip
This type of question really does require a calculator.

It would be a pity to miss out on marks if you forgot to have it with you
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6 This question is about energy transfers.

Figure 13 shows the appatatus used for investigating the transfer between
gravitational potential energy and kinetic energy.

A metal ball is attached to a thread.
The ball is released from a starting position and swings on the thread.
The ball cuts a light beam at the bottom of its swing.

thread

metal ball

. light beam
\

o S light gate connected
to data logger

Figure 13

When the ball cuts the light beam, the speed of the ball is recorded by
the data logger.

The ball was released 3 times from the same height and the speed measured
each time.

The measurements of speed are given in Figure 14,

speed in m/s 1.31 1.27 1.16

Figure 14

(a) Calculate the mean speed.

l.31+£%j+ l'fti - 374 (2)

mean speed = 3 74— m/s

79 GCSE Physics 1PHO 2F



N

\( ( ResultsPlus

/"--: Examiner Comments

First mark point achieved via substituting into an equation for the
mean.

Then the candidate fails to write down the result of the division, just
quoting the numerator of the fraction as the answer.
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Question 6 (b)
The question asked for 'one reason why the measurements of speed were repeated'.
Familiarity with experimental methods was tested.

Unfortunately many candidates did not have an adequate answer. Most students stated
“accuracy” incorrectly for their reason.

Later in this question, in part d(ii), a compensatory mark was allowed for using that word.
"Accuracy" is used far too indiscriminately by students as a catch-all explanation in reasons
behind experimental practice.

(b) Suggest one reason why the measurements of speed were repeated.

(1)
____________ I:’ij tatwinw ¢&?ﬂm”wﬁ o <] L mﬂv\fﬂc}nj
............................................................................. Qoomalies . n.. . dhe  vemak. T
y’ ( ResultsPlus
_'/'--J. Examiner Comments
This matches mark point 1 in the mark scheme.
(b) Suggest one reason why the measurements of speed were repeated.
P récise {1)

......... To_olon o more
e You. YO exdude  onomalies.

TN

) ( ResultsPlus
_'/--..\_ Examiner Comments

This matches mark point 1, and the mark scheme allowed 'more
precise' as an alternative as well.
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(b) Suggest one reason why the measurements of speed were repeated. ;
(1)

-
\“R&suﬁsﬁlﬁ
Examiner Comments
This matches mark point 2 of the mark scheme.
(b) Suggest one reason why the measurements of speed were repeated. _
(1)

.......... to.. . ve.abLe. €0 .  C3hmats. . AN A0S . ANELOCE ..

ﬂ ResultsPlus
Examiner Comments

Mark scheme stipulates 'ignore accuracy'.

e 3\

"' L ResultsPlus

| Examiner Tip
Repeat checks to show up anomalies and to show whether a
measurement is reliable or not.

What does accuracy mean?
"Accuracy: a result is accurate if it is close to the true value."

Repeating, however, won't help you to get closer to a true value if there
is some built-in bias to your measurement.

GCSE Physics 1PHO 2F 82



Question 6 (c)

The vast majority of candidates scored 2/3 on this question.

The reason for not getting full marks was largely due to a failure to convert centimetres to
metres or simple powers of ten errors creeping in.

() The mass of the ball is 0.052kg.
The ball falls through a vertical height (Ah) of 5.0cm as it swings.
The gravitational field strength, g, is 10N/kg.
Calculate the change in the gravitational potential energy of the ball.

Use the equation

AGPE =m x g x Ah

- (3)
= 0. V26
change in gravitational potential energy = O O2 6 .

N\
\f;i ResultsPlus
. Examiner Comments

This is a perfect response, notably converting cm to m to obtain an
answer in joules.
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(c) The mass of the ball is 0.052kg.
The ball falls through a vertical height (Ah) of 5.0cm as it swings.
The gravitational field strength, g, is 10N/kg.

Calculate the change in the gravitational potential energy of the ball.

Use the equation

AGPE=mxgxAh

(3)
©.05Z2X 10X =16

change in gravitational potential energy = IO AT B

™\

¢ ( ResultsPlus
/--..w_ Examiner Comments

This was a typical response, neglecting to convert cm to m.

' ResultsPlus
\

| Examiner Tip
Get used to working in S.I. units which include metres, kilograms,
seconds and other units such as newtons or joules.

We work in S.I. units which require converting centimetres to metres to
calculate energy in joules. Change in gravitational potential energy
(joule, J) = mass (kilogram, kg) x gravitational field strength (newton per
kilogram, N/kg) x change in vertical height (metre, m).
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(¢) The mass of the ball is 0.052kg. o ﬁd}c
The ball falls through a vertical height (Ah) of 5.0¢m as it swings.
The gravitational field strength, g, is 10N/kg.

Calculate the change in the gravitational potential energy of the ball.
Use the equation

AGPE =m x g x Ah

(fE—=0.051%10%G T2 4

(3)

change in gravitational potential energy = 2—%

ResultsPlus

Examiner Comments

This gets the first substitution mark but then has an arithmetical
mistake.

2.6 would have scored two marks, with the mark scheme saying '0.026
to any other power of ten scores two marks'.
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Question 6 (d)(i)

Over half of candidates scored this mark, placing a ruler aptly alongside the apparatus in a
vertical position.

The mark scheme stipulated a minimum vertical distance that had to be covered to gain the
mark.

(d) Figure 15 shows an end-on view of the ball's swing from its starting position.

ball
ey Il
T Q — "
light beam
Figure 15

(i) To measure the change in vertical height, Ah, through which the ball moves,
a ruler could be used.

Draw a ruler on Figure 15, placed in a position to measure the change in
vertical height Ah.

ﬂ ResultsPlus
_ Examiner Comments

This is a perfect response for the mark.

’
L
.

%\ ResultsPlus
\ Examiner Tip
Experimental familiarity should help you with such questions when
novel investigations are put to test your application. Imagining having
the apparatus in front of you and then asking 'What would | do?' may
help.
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(d) Figure 15 shows an end-on view of the ball’s swing from its starting position.

ball

light beam

Figure 15
(i) To measure the change in vertical height, Ah, through which the ball moves,
a ruler could be used.

Draw a ruler on Figure 15, placed in a position to measure the change in
vertical height Ah.

ﬂﬂesuﬂsﬁtﬁ
Examiner Comments

The mark scheme stated 'accept any vertical line covering the
minimum vertical distance'. So a line, rather than drawing a ruler,
would be enough.

__/ "
W'y

74\ ResultsPlus
\_} Examiner Tip

Don't take this acceptance of a line alternative for granted.

We would never expect you to draw painstaking and time-consuming
detailed representations, but reasonable portrayals of apparatus are
generally expected.

87 GCSE Physics 1PHO 2F



(d) Figure 15 shows an end-on view of the ball’s swing from its starting position.

bail

light beam

Figure 15

(i) To measure the change in vertical height, Ah, through which the ball moves,
a ruler could be used.

Draw a ruler on Figure 15, placed in a position to measure the change in
vertical height Ah.

(ii).

ResultsPlus

Examiner Comments

This scores the mark for ruler placement.

The extra horizontal lines may have been intended to help with part d
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Question 6 (d)(ii)
This asked for how you might improve the investigation using a set square.
It was poorly answered.

It seems as though most students do not imagine themselves with the apparatus in front of
them or maybe they have not gained a sufficient range of experimental practice to be able to
do such in an informed way.

The mark scheme talks of using the set square to establish the vertical or used to measure a
vertical height. 2 marks were awarded for any horizontal line (set square use) on the diagram
drawn through / touching a vertical ruler.

(d) Figure 15 shows an end-on view of the ball’s swing from its starting position.

ball

light beam

Fiqure 15
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(i) Figure 16 shows a set square.

Describe how the measurement of the change in vertical height, Ah, could be
improved using the set square.

You may add to Figure 15 or Figure 16 to help your description.
(2)

e COMNAL DR VSRR AS Shownyn.
frgure 15 40 gee a more accurate

ResultsPlus

Examiner Comments

This shows a very acceptable use of the set square to establish the
vertical and horizontal enabling the vertical heights to be measured.
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(d) Figure 15 shows an end-on view of the ball's swing from its starting position.

ball

.

.-
- -

q*‘--- "

light beam

() Figure 16 shows a set square.

Figure 16

Describe how the measurement of the change in vertical height, Ah, could be
improved using the set square,

You may add to Figure 15 or Figure 16 to help your description.

........................
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\/ / ResultsPlus

/"--': Examiner Comments
See below.

&R\ ResultsPlus
Sop,|

Examiner Tip
This establishes the vertical and horizontal, and as the mark scheme
states was accepted for two marks - allow 2 marks for any horizontal
line (set square use) on the diagram drawn through / touching a
vertical ruler.

Remember a vertical line like that was taken as representing where the
ruler was.

The script from the candidate talks of the 90° angle use as well.

2 marks awarded.
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(d) Figure 15 shows an end-on view of the ball’s swing from its starting position.

ball

R o

\‘\ x.f’ "’5cm

““"L--.._ . -—.-'_—"’ . (-[CY“

o ~ 0

light beam A

- (™
Figure 15

(i) Figure 16 shows a set square.

Figure 16

Describe how the méasurement of the change in vertical height, Ah, could be
improved using the set square. '

You may add to Figure 15 or Figure 16 to help your description.
' (2)

Q&ﬁttﬂhs'&quammaﬂom Qo
@emnﬁo%e{;ammmﬁe_readm@

-

\_,.

ResultsPlus

Examiner Comments

This gets 1 mark on the basis of the additional guidance 'if no other
mark scored allow 1 mark for improving accuracy'.

\.
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Question 7 (b)(i-ii)

The great majority of candidates scored between 2 and 5 on this question.

Almost everyone got 2 marks on (b)(i), then (b)(ii) discriminated well. Having to rearrange the

equation played a part in that.

(b) Figure 17 shows a balanced seesaw with two children on it.
The pivot is at the centre of the seesaw.
The seesaw is balanced with no children sitting on it.
Child P has a weight of 150N.
child Q
child P

pivot

"—-"—
S
3
Eg
—

150N weight W

Figure 17

(i) Calculate the moment of the weight of child P about the pivotin Nm.

Use the equation

moment of a force = force x distance to pivot

fBC’n‘(/-g’O“ - ?.79

(2)

270 Nm
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(i) Figure 18 shows the same balanced seesaw, with the distance of child Q to the
pivot labelled as well.

child Q

child P

Pi\'{t

- I
3 N
l 1.80m 0.95m

150N weight W

Figure 18

Calculate the value of W, the weight of child Q.

Use the idea of moments and the equation

the moment of W = the moment of the weight of child P

Give your answer to 2 significant figures.
(3)

2 Fo TGS =256

170 0.95 < 221, 21

ResultsPlus

Examiner Comments

This scored maximum marks with both evaluations correct, and the
b(ii) answer given to 2 decimal places.

The student's working is easy to follow allowing a safety net in case any
miscalculation should occur.
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(b) Figure 17 shows a balanced seesaw with two children on it.
The pivot is at the centre of the seesaw.
The seesaw is balanced with no children sitting on it.

Child P has a weight of 150N.

child Q
child P
pivot
\ . |
l‘ 1.80m A
150N
Figure 17

(i) Calculate the moment of the weight of child P about the pivot in Nm.

Use the equation

moment of a force = force x distance to pivot

IS0 R\ ~X© :-_-_'Z:}‘O (2)

Nm
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(i} Figure 18 shows the same balanced seesaw, with the distance of child Q to the
pivot labelled as well.

child Q
child P

i

150N weight W

Figure 18

Calculate the value of W, the weight of child Q.

Use the idea of moments and the equation
the moment of W = the moment of the weight of child P

Give your answer to 2 significant figures.

Margh e 1@

110 = .08 = 1.4

(3)
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N

¢ ( ResultsPlus
/--J. Examiner Comments

This scored 2 for b(i) and 2 for b(ii).
It just lacked the significant figure aspect for that final mark.

The working is again set out to be easy to follow.

' \ ResultsPlus
\

| Examiner Tip

Make sure you highlight / think about significant figure marks.
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(b) Figure 17 shows a balanced seesaw with two children on it.
The pivot is at the centre of the seesaw.
The seesaw is balanced with no children sitting on it.
Child P has a weight of 150N.
child Q
child P

pivot

&

S |
: -
L 1.80m =
150N weight W
Figure 17

() Calculate the moment of the weight of child P about the pivot in Nm.

Use the equation

moment of a force = force x distance to pivot
(2)

IORX | 6 = L/O

)0

moment= ...t N
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(i) Figure 18 shows the same balanced seesaw, with the distance of child Q to the
pivot labelled as well.

child Q
child P

pivot

LY

i

150N weight W

Figure 18

Calculate the value of W, the weight of child Q.

Use the idea of moments and the equation

the moment of W = the moment of the weight of child P

Give your answer to 2 significant figures.

MOX W% =770 @)

GO Z 900 X0.Qs5

ResultsPlus

Examiner Comments
Full marks for b(i).

270 N should have been used directly in b(ii), dividing by 0.95.

The candidate gets a mark for 'any answer to 2 sf'.
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Question 7 (c)

QO07(c) was the first 6 marks question concerning a crowbar. There was a steep tail off of
marks after level 1. It was the more demanding of the two 6 marks questions in terms of
physics concepts needed. The illustration provided clearly enabled many candidates to
access those level 1 marks and to enable those that wanted to, at level 3, to utilise that
diagram in using labelled distances.

*(c) Figure 19 shows a crowbar being used to lift a heavy weight.

heavy weight force

Explain how the crowbar enables a person to lift a heavy weight.

You should include the idea of moments in your answer.

It may help to label some distances in Figure 19 and use those distances in
your explanation.

(6)

THH Lt L e e

ghA x o disbener

wo distema x gmodd
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N

\/ / ResultsPlus

/--.': Examiner Comments
This is a level 3 answer making a link between force and distance and
also refers to moments.

The candidate manages to do that in a very succinct way, utilising the
diagram expertly.

The student clearly understands the physics ideas very well.

<\ ResultsPlus
\

Examiner Tip
You don't have to write reams to get 6 marks. It's the quality of
knowledge and understanding that counts.

Ask yourself 'What physics ideas are involved here?'
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*(c) Figure 19 shows a crowbar being used to lift a heavy weight.

force

Figure 19

Explain how the crowbar enables a person to lift a heavy weight.
You should include the idea of moments in your answer.

It may help to label some distances in Figure 19 and use those distances in
your explanation.
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..

\/ / ResultsPlus

/‘--': Examiner Comments

This is a level 3 answer linking force and distance and referring to
moments relevantly.

The candidate presents an argument well that if the force was applied
closer to the pivot it would be less effective. It is a somewhat
convoluted argument but it still matches what is required for a level 3
answer.

GCSE Physics 1PHO 2F 104



*(c) Figure 19 shows a crowbar being used to lift a heavy weight.

heavy weight force

pivot

Figure 19

Explain how the crowbar enables a person to lift a heavy weight.
You should include the idea of moments in your answer.

It may help to label some distances in Figure 19 and use those distances in

r nation.
Yo ipls (6)

ResultsPlus

Examiner Comments

This is a level 2 answer awarded 4 marks.

There is excellent reference to the distances and the force required

with the candidate noting that less force is required as a result of

choosing a further distance from the pivot. There is no mention of
moments, which is what limits this to a level 2.
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*(c) Figure 19 shows a crowbar being used to lift a heavy weight.

heavy weight force

pivot

Figure 19

Explain how the crowbar enables a person to lift a heavy weight.
You should include the idea of moments in your answer.

It may help to label some distances in Figure 19 and use those distances in
your explanation.

(6)

Ne 5 abie Fo ger te \voage
fo gttt R Negvy wmﬂ"' il #WOM' )
Aok Of pocll.. logcommdE. o3 L apth....

e S A L@ DO gk Qach D). a9a0T .
A me it 3t pe mset A} Ane Wl

ResultsPlus

Examiner Comments

Level 1, two marks

Elements of physics but insufficient link between force and distance to
yield a level 2 mark.

Holistic view makes this at the top of level 1, not quite enough to
convince a lower level 2 mark might be appropriate.
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*(c) Figure 19 shows a crowbar being used to lift a heavy weight.

force

Figure 19

Explain how the crowbar enables a person to lift a heavy weight.
You should include the idea of moments in your answer.

It may help to label some distances in Figure 19 and use those distances in
your explanation,

Examiner Comments

Level 1 answer. 2 marks awarded.

Mention of the level and force directions constitute the elements of
physics seen here,

No link between force and distance, so not level 2.
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Question 8 (a)
This was a very high scoring item.
It required direct substitution into E=Q x V.

8 (a) The voltage (potential difference) across a length of wire is 1.5V,
A charge of 0.042 C flows through the wire. .
Calculate the energy transferred.

Use the equation

E=QxV
(2)

E-0.04z2%l-5
L OuldR

E= 0063 ...... J

,,:"'\ .
ﬂﬂesu itsPlus
Examiner Comments

This shows the correct clear substitution and correct evaluation.

2 marks
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8 (a) The voltage (potential difference) across a length of wire is 1.5V.

A charge of 0.042 C flows through the wire.

Calculate the energy transferred.

Use the equation

E=QxV

-

\.

'\6& ResultsPlus
_ Examiner Comments

The rule, as ever, is 'award 2 marks for the correct answer without
working'.

\.

4\ ResultsPlus

\ Examiner Tip

Runs the risk of yielding nothing if an arithmetical mistake occurs or
the numbers not entered correctly into a calculator. If you show your
working it may give an intermediate mark in the presence of such
mistakes.
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8 (a) The voltage (potential difference) across a length of wire is 1.5V.
A charge of 0.042 C flows through the wire.
Calculate the energy transferred.

Use the equation

E=QxV Oa
{2)
L 57‘\0-(}\{; 063

y -
¥ ResultsPlus
Examiner Comments
A mistake occurs in calculating the final answer.

One substitution mark is still given for 1.5 x 0.042.

0.63, a factor of 10 out, was seen a number of times with this item.
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Question 8 (b)

This item required adding an ammeter and a voltmeter to a half drawn circuit to determine
the resistance of a length of iron wire. Ammeters were often added in series but hardly any
candidates added a voltmeter across the wire, most opting to place the voltmeter in series,
on the opposite side to their ammeter.

(b) Figure 20 shows some of the apparatus that students use to determine the
resistance of a piece of iron wire,

connector iron wire connector

/

®

variable resistor battery
Figure 20
Add connecting wires, a voltmeter and an ammeter to complete the circuit

in Figure 20 so that the students can determine the resistance of the piece of
iron wire.

e N\
et
P

Y ( ResultsPlus
/'--J. Examiner Comments

This is an example of an answer that scored 2 marks.
2 marks answers were few and far between.

The voltmeter was shown across part of the wire, which the mark
scheme says is fine.
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P
P u |

W4\ ResultsPlus

L:I
\_} Examiner Tip

Ammeters are put in series with what you are measuring.

Voltmeter are always put in parallel - across something you are
investigating.

~ J

(b) Figure 20 shows some of the apparatus that students use to determine the
resistance of a piece of iron wire.

connector iron wire connector

/
Q—

variable resistor battery
Figure 20
Add connecting wires, a voltmeter and an ammeter to complete the circuit

in Figure 20 so that the students can determine the resistance of the plece of
iron wire.

( 3\

b
" ( ResultsPlus

Examiner Comments

Full marks for this one with the voltmeter shown in parallel - across
the whole wire.
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(b) Figure 20 shows some of the apparatus that students use to determine the
resistance of a piece of iron wire.

connector iron wire connector

£

-y

variable resistor battery %

Figure 20

Add connecting wires, a voltmeter and an ammeter to complete the circuit
in Figure 20 so that the students can determine the resistance of the piece of
iron wire,

'\(}K ResultsPlus
Examiner Comments

This was by far the most popular way of answering the question, so
losing the voltmeter placement mark every time. Hence 1 mark was
awarded for the ammeter placement.

-

-

¢ L’ ResultsPlus

| Examiner Tip
Ammeters are put in series with what you are measuring.

Voltmeter are always put in parallel - across something you are
investigating.

"
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Question 8 (c)(i)

The question asked candidates to name one extra piece of apparatus needed to find how the
resistance of the iron wire changes with its length. Only a minority of students suggested
using a ruler / metre rule / tape measure to measure a varying length of wire.

(c) The students extend the investigation to determine how the resistance of the
iron wire changes with its length.

(i) Give the name of one additional piece of apparatus the students would need.
(1)

ﬂ ResultsPlus
_ Examiner Comments

This candidate writes the simplest most direct correct answer to the
guestion.

(c) The students extend the investigation to determine how the resistance of the
iron wire changes with its length.

(i Give the name of one additional piece of apparatus the students would need.
(1)

ﬂ ResultsPlus
_ Examiner Comments

Tape measure / ruler correctly stated in order to measure that varying
length.
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QO8(c)(ii)~(iii) was high scoring for most candidates, with lots of good lines of best fit and
reading off the 100 cm value off the graph.

(i) Figure 21 shows a graph of the results.
4.00

H T SR Wi R 48BN AL T
350 —-4I --4----{. Y _.:_ 1 ay S S . :_ e i . T et e afu
- __"!_'__:Er
3.00 +

2.50 FrH e 42

resistance T ::;'_:__. AT
Inn 2.00 - 1§ A N N B i

| T
ANANS NS NN C
1.50 -+ 3 :
. b ___'_ - g L
1.00 4+ gttt -
T T : :
A I 1

osoFEE oA e R

| = i H INERNERNED 1 i |
0.00 SRR T e N T

length in cm

Figure 21

Draw a straight line of be\smyl‘lgure 21, - :
_ - ()

(iii) Use Figure 21 to estimate the resistance of a 100cm length of the iron wire, =
(M

resistance =
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ResultsPlus

Examiner Comments

The first mark point is matched. It does not require extrapolation at
either end.

Extrapolation diagonally upwards would have helped accurately
finding the resistance of 100 cm of wire. However '3" is accepted, within
our tolerance band.

Significant figures are not an issue here.

(i) Figure 21 shows a graph of the results.

4.00 [ !
3504 J!
3.00
) ~ x
2.50
resistance b
inQ 200
1.50 : ]
1 lw b =y
0.50 :
5 i
0.00 britt Bae ! }
0 20 40 60 80 100 120
length in cm
Figure 21
Draw a straight line of best fit on Figure 21.
(1)
(iii) Use Figure 21 to estimate the resistance of a 100cm length of the iron wire.
(1)

resistance = ... Qszﬁe ........................ Q
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.,

\( / ResultsPlus

/'--: Examiner Comments

The best fit line on the graph was within the bounds set in the mark
scheme, earning a mark.

The candidate then misread the value of resistance for 100cm from the
graph so didn't get the second mark.

"

&R\ ResultsPlus
Sop,|

Examiner Tip

Always ask yourself what does 1 small square represent on the graph,
for both axes.

Here it seems the candidate was counting 0.02 Q for each square on
the y axis to get 2.56.

One square on the y-axis actually represents 0.10 Q.
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(i) Figure 21 shows a graph of the results,

4.00 HHTH T T T T
350+ 2
b
3,00 -
2,50 4+ F G5
resistance
inQ 200
1.50 t ;
T H et
1.00 i
0.50 ;
1t
o‘m L ) L
0 20 - 40 60 80 100 120
' length in cm
Figure 21
Draw a straight line of best fit on Figure 21,
(1
(iii) Use Figure 21 to estimate the resistance of a 100 cm length of the iron wire.
(1}

resistance = lﬁQ .................... Q

ResultsPlus

Examiner Comments
The line drawn and the resistance of 100cm of wire are both within the
accepted limits of the mark scheme.

2 marks awarded
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(ii) Figure 21 shows a graph of the results.

4.00 ! T 11 1
“HE i !
350 2 LR .%
3.00 :
2.50 1+
G Y 1
resistance O AP L B o Y i EE anmy 4
inQ 2.00 SHENNNSRENG B0 0§ 9 3 1 . 18 1y B m
1.50 ]
& T
1.00 T Tk if -
0.50 mat - -
-—J:‘”‘FI* &
D.m 1 1 1 == i
0 20 40 60 80 100 120
length in cm '
Figure 21

Draw a straight line of best fit on Figure 21.
(1)

(ili) Use Figure 21 to estimate the resistance of a 100cm Iength‘ofthe iron wire,
' (1)

ResultsPlus

Examiner Comments
The line drawn on the graph is out of the acceptable bounds -
especially the intercept on the x-axis (up to 6cm accepted - this is
=12cm)

The 100 cm resistance is within the bounds set, so the second mark is
awarded.
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(ii) Figure 21 shows a graph of the resuits. N 2, B g

4.00 17 !L 5w, 2x RN
3.50 ' |
3.00
*
250
| |
resistance
inQ 2.00 =
1.50 F X 4
1.00
0.50 -
u.m _ -i---1 B e .
0 20 40 60 80 100 120
length in cm
Figure 21
Draw a straight line of best fit on Figure 21,
(1)
(i) Use Figure 21 to estimate the resistance of a 100¢m length of the iron wire.
- (1)

ResultsPlus

Examiner Comments
A single best fit line is expected, not two separate ones.

The question says 'Draw a straight line of best fit on Figure 21"

Because ecf is allowed in (iii) a second mark is, however, awarded.

The candidate has read off 3.35 Q off their graph well.
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Question 8 (c)(iv)

QO08(c)(iv) was not well done. The ideas / conceptual demands of Joule heating proved too
much for most.

(iv) The variable resistor shown in Figure 20 is used to prevent the iron wire from
becoming too hot.

Explain how the variable resistor is used to prevent the iron wire from
becoming too hot.

Examiner Comments

This does have sufficient reference to reducing the current (mp2)
affecting a reduction in thermal energy (mp3) 'that would cause...'

(iv) The variable resistor shown in Figure 20 is used to prevent the iron wire from
becoming too hot,

Explain how the variable resistor is used to prevent the iron wire from
becoming too hot.

....@"/’D‘*M ....... Dq ,,,,,, /4 V*‘e fh lotcer t4e Ceerreas
ke less Aot 1'/@ wae

ResultsPlus

Examiner Comments

Mark point 2 matched, then the association between 'less current the
less hot the wire' is accepted for mark point 3.
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(iv) The variable resistor shown in Figure 20 is used to prevent the iron wire from
becoming too hot.

Explain how the variable resistor is used to prevent the iron wire from
becoming too hot.

[Gw‘a’”f@&fﬁéﬂ—ﬁfﬁw‘fonﬂ? . e P(Pﬁ & sroma.....

L’@mrm@%%&wda(ecr&:a:q(/"%/&‘ﬂtnag,wé-andes
Se-&efm s

-

ResultsPlus

Examiner Comments

1 mark awarded for mark point 1 being addressed regarding the
increase in resistance.

(iv) The variable resistor shown in Figure 20 is used to prevent the iron wire from
becoming too hot. '

Explain how the variable resistor is used to prevent the iron wire from
becoming too hot.

{2)

ResultsPlus

Examiner Comments

See below.

)\
Q) . ResultsPlus

Examiner Tip
No mark scheme points were met in this answer.

The argument (‘cooling it down') is weak.

GCSE Physics 1PHO 2F 122



Question 8 (d)
Once again the comfort zone of calculations enables most to score the two marks here.

The rearrangement of the equation did not cause as much problem as it did in other
guestions on this paper.

(d) The potential difference (voltage) across another piece of wire is 1.56 V.
The current in the wire is 0.45A.

Calculate the resistance of this piece of wire,

Use the equation |
V=IxR
(2)
|.SC - O.uS8x >
\ P % g : ’g’ L\_Q
6 D
resistance=.... 2. 20
™

et
o

N { ResultsPlus
_'/--..w_ Examiner Comments

This candidate sets out the equation substituted into (1 mark), then
rearranges and evaluates accurately (1 mark).
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(d) The potential difference (voltage) across another piece of wire is 1.56 V.
The current in the wire is 0.45A.

Calculate the resistance of this piece of wire.

Use the equation

V=IxR

. E_OHS 2)
W 1.5

_ ResultsPlus

Examiner Comments

This candidate gets the substitution mark but rearranges wrongly thus
limiting their mark to 1 mark altogether.
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(d) The potential difference (voltage) across another piece of wire is 1.56 V.
The current in the wire is 0.45A.
Calculate the resistance of this piece of wire.

Use the equation

V=IxR

156~

(2)

5[7(6‘6 Q

resistance = .

-

.
ﬂ ResultsPlus
Examiner Comments

This candidate has a good substitution into a rearranged equation, but
then falls down on the final evaluation ending up a factor of 100x too
great.
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(d) The potential difference (voltage) across another piece of wire is 1.56 V.
The current in the wire is 0.45A.
Calculate the resistance of this piece of wire.

Use the equation

\/ V=IxR

—_— (2)

- ‘ g 56 :0'#02
0 .Ll 5 resistance = ... 0'70 Q

ResultsPlus

Examiner Comments

Correct rearrangement and substitution, then performs a wrong
calculation - multiplying.
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(d) The potential difference (voltage) across another piece of wire is 1.56 V.
The current in the wire is 0.45A.

Calculate the resistance of this piece of wire.

Use the equation
V:fXR
(2)
1:S6 xo.us
= 0.70¢
resistance =. 0. 700 o Q

ResultsPlus

Examiner Comments

The candidate appears to just want to multiply the two values, which
arenot'l"and 'R".

So wholly wrong, unfortunately.
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(d) The potential difference (voltage) across another piece of wire is 1.56 V.
The current in the wire is 0.45A.

Calculate the resistance of this piece of wire.

Use the equation
V=IxR
(2)
.56 1
h 0 ' q 5 3 ‘LLG
resistance=.... 3. €46.. .. ...Q
ResultsPlus

Examiner Comments

The candidate rearranges and then substitutes with accuracy.

Full marks - 2 awarded

~ J
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(d) The potential difference (voltage) across another piece of wire s 1.56 V.
The current in the wire is 0.45A.

Calculate the resistance of this piece of wire.

Use the equation
VelxR
(2)
B
R|) ¥ .56
.__-—-""'-'
resistance = ...\ 7 5. Qﬁn
ResultsPlus

Examiner Comments

The candidate takes I/V, so misinterprets their formula triangle.

No marks are creditable here.
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Question 9 (b)

There were many good calculations seen in 9(b), with not so many students knowing the unit
of density however.

(b) An object has a mass of 7.22 x 10”’kg and a volume of 2.69 x 10°m”.
Calculate the density, p, of the object.

Use the equation

™
!
<i{3

(3)

State the unit, l_l.b..lg-—t- - 2684
2.6ax(07°

density=... 2G84 . R unit .. Kﬂz‘mﬁ ..................................

N

N ( ResultsPlus
/'--J. Examiner Comments

A perfect answer was seen from this candidate.
Correct substitution.
Correct evaluation.

Correct associated unit.

3 marks awarded.
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(b) An object has a mass of 7.22 x 102 kg and a volume of 2,69 x 10~°m’.
Calculate the density, p, of the object.

Use the equation
-
v (3)
State the unit.
2.272 »>10"°¢
) - A =\ o~%
= B89 % = =g
—

= O «20Ga0. 2
‘ © A denslty=7-c’3('|02unlt P

b

ResultsPlus

Examiner Comments

Mark scheme stipulates:

Allow for one mark: 2680 to any other power of ten with no or
incorrect unit.
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(b) An object has a mass of 7.22 x 10 kg and a volume of 2.69 x 10~ m".
Calculate the denst the object.

Use the equation
)
PEN
(3)
g
State the unit. ,7 22X o :
T2 xw
o N
density = ... 46T Y.......... unit f_’)lcm
ResultsPlus

Examiner Comments

"Allow for one mark: 2680 to any other power of ten with no or
incorrect unit".

Here, although the associated unit is incorrect, 2 marks are awarded.
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(b) An object has a mass of 7.22 x 107 kg and a volume of 2.69 x 10°m’.
Calculate the density, p, of the object.

Use the equation
L
=N
= S B o .
State the unit. . ToepYHUoi
2.69 X Ig~% = 01537

ResultsPlus

Examiner Comments

See below.

e

A\
Q) ResultsPlus

| Examiner Tip
Correct substitution and evaluation for 2 marks. No units.
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(b) An object has a mass of 7.22 x 10"kg and a volume of 2.69 x 10°m’,
Calculate the density, p, of the object.
Use the equation

p=m 7'2--2.7‘”\0_1
v o,
T Zeayr07> 6

State the unit.
o7 T

m—

density = 2"7 unit ..

ResultsPlus

Examiner Comments

One mark for the initial substitution line.

Only one mark due with no unit (see additional guidance).
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Question 9 (c)(i)
The vast majority of candidates did not know how to convert Celsius to kelvin.

The specification says students should be able 'to convert between the kelvin and Celsius
scales' (14.15)
(c) Aluminium has a melting point of 660°C.
The absolute zero of temperature is -273°C,

(i) Calculate the melting point of aluminium in kelvin.

£eo+223 = 933

(1)

melting point of aluminium =~ 7.7 . N

N

\( ( ResultsPlus

/--.a Examiner Comments

Correct calculation, adding 273 to the Celsius temperature.

T\ ResultsPlus
\ Examiner Tip
This is how it works:
Add 273 to the Celsius temperature to get kelvin.
Subtract 273 to a kelvin temperature to get Celsius.

You will be told 'The absolute zero of temperature is -273 °C'. Then you
just have to remember what to do with the '273'.
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(€) Aluminium has a melting point of 660°C.
The absolute zero of temperature is -273°C.

(i) Calculate the melting point of aluminium in kelvin.

)
Lag & 299 €

melting point of aluminium = -

ResultsPlus

Examiner Comments

One of many other false attempts at conversion.

(c) Aluminium has a melting point of 660°C.
The absolute zero of temperature is ~273°C.

(i) Calculate the melting point of aluminium in kelvin,
(1)

b0 - 213 T 38T

melting point of aluminium = . %g 7 e K

ResultsPlus

Examiner Comments

This was a very common misapplication. Understandable on seeing
-273 °C, but incorrect.

_ /
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Question 9 (c)(ii)
Most students scored at least one mark on this question.

Describing the arrangement of particles could not be credited since the question asked
'Describe the motion of particles'.

(i) Describe the motion of particles in liquid aluminium (above 660 °C).
(2)

Examiner Comments

'fast' scores mp4 and 'collisions' scores mp3.

2 marks in total

(i) Describe the motion of particles in liquid aluminium (above 660 °C).
(2)

ﬂ ResultsPlus
Examiner Comments

'Move around' scores 1 mark, as per the additional guidance for mp1.
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(i) Describe the motion of particles in liquid aluminium (above 660 °C). -

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

s quminem Wil Ywa fo 0 (gwe.

4 \ B
ResultsPlus
Examiner Comments

'Particles sliding over each' other scores mp 3 (additional guidance).
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Question 9 (d)

9(d) was a 6 marks question asking candidates to assess which of two potential building
materials to use as thermal insulator. With a half of all candidates achieving level 3 this was
better facilitating than the earlier 6 marks question 7(c).

*(d) The table shows some properties of two materials used as thermal insulation.

The higher the R-value, the better the thermal insulating properties of
the material.

fibreglass, made from sand R-3.3 | non-flammable

polystyrene, made from petroleum oil | R-4.0 | melts at 270°C and spreads fire very quickly |

Assess which of these materials may be the more suitable to use as thermal
insulation in a building.

Your answer should compare the properties of fibreglass and polystyrene given in
the table,

(6)

bt GM,M&J[M ............... m ............... wowd. . ke . Mars.
SRR 101" P N S < ISR N Y « oYY N 11 (11 WY S 2 < S
2l S0 Mol Sek..on. Jice.gad..
S 11 &Mhﬂﬁ&;&bwn ............ buh...‘.........Qby.&taf.mc. ......... y&ﬁlﬁ‘?
Gméﬂs& o R-Unlu;.mh@hc.rmi ........ ac. Wab..........
....................... huhﬂwd.ﬁadumbodc\sﬂmxﬁ:mqmntba%
ted e e Spreads... uiddy. So. &wuunﬂhmm
..... o owd e S o e Guidkiy Bs K R MBve S
\\@ ak Hn»tﬁbbﬁ.dmd ............. uxsmawlthmd s S
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N

\/ / ResultsPlus

/"--: Examiner Comments

This script concludes that fibre glass would be the better choice,
weighing the evidence carefully.

This answer ‘compares at least two properties AND gives a conclusion'
- the criteria for a level 3 answer.

6 marks awarded
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*(d) The table shows some properties of two materials used as thermal insulation,

The higher the R-value, the better the thermal insulating properties of
the material.

fibreglass, made from sand R-3.3 | non-flammable

polystyrene, made from petroleum oil | R-4.0 | melts at 270°C and spreads fire very qulckly

Assess which of these materials may be the more suitable to use as thermal
insulation in a building.

Your answer should compare the properties of fibreglass and polystyrene given in
the table.

(8)
F*hft,%\wsvww be ot  bhecawse it s

Doz Elosameble | Wi o ery  WSepd.
e nsuloting . e et
Otner newe  poluyskyren
A0 sprrad  five
AN ot Stabedele
......... b wdduwno,  ouneh 0f 't 8e,|:>
PQLBSI'UfM W et Mwwnj
bwddw. whl o be lge | witht | ne
WWiw : -

ResultsPlus

Examiner Comments

This is a level 2 answer - 'compares one property and gives a
conclusion about suitability".

It is wholly focused on flammability and melting at 270°C, ignoring
R-values.

4 marks awarded.
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*(d) The table shows some properties of two materials used as thermal insulation.

The higher the R-value, the better the thermal insulating properties of
the material.

fibreglass, made from sand R-3.3 | non-flammable

polystyrene, made from petroleum oil | R-4.0 | melts at 270°C and spreads fire very quickly

- Assess which of these materials may be the more suitable to use as thermal
insulation in a building.

Your answer should compare the properties of fibreglass and polystyrene given in
the table.
(6)

..................... 5‘&,&.[.(“&...“.&.....ﬂuldmr.%tﬁmlfdm..ﬁﬁ...l.tﬁ....Je!iu!ﬂfkﬁ.n.dj....ﬂ:,.._.Ll'.....mﬁ (—
......................... Mmm.rfj#mnm- Slemmable... H.alo. means.itai..

..................... @Mﬁdﬂﬂ’ﬁqﬂfr%mfwnmf;@ﬂjm;ﬂ;(/ar

.............. zmdt,fmm,am&ﬂmn/,!.tVuy;&zmmaﬂfamfmld;u:
............... aMdm'ﬂwﬂ‘n{afﬁtff(Im%&y&%fmfdm
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..

\/ / ResultsPlus

/"--': Examiner Comments

This candidate weighs up and compares the evidence in a
sophisticated manner.

They take into account many factors, including what the material is
made from.

Viewed holistically this is certainly a level 3 answer fulfilling the level 3
criteria and worthy of 6 marks.
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*(d) The table shows some properties of two materials used as thermal insulation,
The higher the R-value, the better the thermal insulating properties of

the material.
fibreglass, made from sand R-33 non-flammable N

polystyrene, made from petroleum oil | R-4.0 | melts at 270°C and spreads fire very quickly

Assess which of these materials may be the more suitable to u§e as thermal

insulation in a building.
Your answer should compare the properties of fibreglass and polystyrene given in
the table.
(6)
Ovedl, ]; \Dn.%\&.lb ‘OQX‘CU mo.h.f..s...mk
o \m 0 Vo h\»qu g\ oot W oo

mﬂxﬁm: .......................... R0y 0N io( ...’(\\u Ao Vecovr
AEno nont = Nammolde W U meany

A5 000 dengy \nozard, Of Cuh, wWhen diJQUA.k.E..aj....
fiee Sapvy A ol ﬁb*r
%\ .......... 0& Yo\ R O N

v Yoelavre X

VRN Sine T\ DU\Q ............ .\06 Yo Contoun hea\' ..
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..

\( / ResultsPlus

/'--': Examiner Comments
The quality of this answer is judged holistically to be level 2.

Does not bring R-values into consideration.

With a focus on flammability it really only fulfils the level 2 criteria of
considering one property with a conclusion.

4 marks
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*(d) The table shows some properties of two materials used as thermal insulation.
The higher the R-value, the better the thermal insulating properties of

the material.
fibreglass, made from sand ‘R-33 | non-flammable |

polystyrene, made from petroleum oil | R-4.0 | melts at 270°C and spreads fire very quickly

Assess which of these materiaisnnybethermre suitable to use as thermal
insulation in a building.

Your answer should compare the properties of fibreglass and polystyrene glven In
the table.

{6)
_Ahe bbe @ q.s: ................... J.'?B& .............. s...not. Samuble
........... bcm.u s O 1... 3 Ml0s5 ool Cont

________________ Mdch _on F‘""_ bU»Uon TR JﬁL

—

ResultsPlus

Examiner Comments

Level 1 answer - 'at least two pieces of information from the table
used'.

Focuses on flammability but does not come to a stated conclusion, so
this may not access level 2.
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Question 10 (a)(i)
Q10(a) i begins with an easy opener, just calculating a difference.
A very large majority scored this mark.

10 This question is about pressure,
(a) Figure 22 shows windows in an aeroplane.

The aeroplane is high above the Earth's surface.
The atmospheric pressure outside the aeroplane is 23 000 Pa.
The air pressure inside the aeroplane is 80000 Pa.

(i) Calculate the pressure difference between inside and outside of
the aeroplane. O oo —~ 23000 = 18y OO0

000 i
o0 2™ «

(1)

pressure difference = él‘}' Pa

ResultsPlus

Examiner Comments

There were always other things that could be done instead of
calculating the simple difference asked for.

No marks for not finding the simple difference.

(.
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10 This question is about pressure.

(a) Figure 22 shows windows in an aeroplane.

Figure 22

The aeroplane is high above the Earth’s surface.

The atmospheric pressure outside the aeroplane is 23 000 Pa.

The air pressure inside the aeroplane is 80000 Pa.

(i) Calculate the pressure difference between inside and outside of

the aeroplane. 3000 -
Z.50 ~0-287 5
=2 o000
pressure difference = ... ) ’28?'(_; ............... Pa
¢ ( ResultsPlus

Examiner Comments

Another variation of avoiding the simple difference calculation.

0 marks
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10 This question is about pressure.

(a) Figure 22 shows windows in an aeroplane.

Figure 22

The aeroplane is high above the Earth’s surface.

The atmospheric pressure outside the aeroplane is 23 000Pa.

The air pressure inside the aeroplane is 80000 Pa.

(i) Calculate the pressure difference between inside and outside of

the aeroplane.
Jopd - L50%

(1)

pressure difference =

‘Results-Plus

Examiner Comments

As executed by the vast majority of candidates, this one having clarity
in giving the simple working.
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Question 10 (a)(ii)

Many candidates scored 2/2 for this calculation of force requiring a rearrangement of the
pressure = force / area formula to achieve this.

Not quite as many made no progress when they had a wrong substitution or wrong
rearrangement or both.

Extremely few scored 1/2.

(i) The surface area of the window is 0.094 m’.

Calculate the size of the force on the window due to the cabin air pressure of
80000 Pa.

Use the equation

‘_—/' [% MP ) (2)

e oq4
> 000X 0O -
A = 7590

|

By

\( < ResultsPlus
/*--. Examiner Comments

Correct substitution, rearrangement and evaluation.

2 marks
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(i) The surface area of the window is 0.094m’.
Calculate the size of the force on the window due to the cabin air pressure of

80000Pa.
Use the equation

F

P= —
A (2)
80,000
T 0.044
P: BHI66 2 329
force = QE?Q,QQQ

ResultsPlus

Examiner Comments

Wrong substitution with confusion over the subject of the formula
given.

0 marks
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(i) The surface area of the window is 0.094 m”.

Calculate the size of the force on the window due to the cabin air pressure of
80000 Pa.

Use the equation
F
P= I
(2)

OIQQ&L\— o~ \1'73—

——

30000

force = \‘r)s N

ResultsPlus

Examiner Comments

This candidate takes area divided by pressure: 0 marks.
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Question 10 (a)(iii)

Candidates struggled to suggest, let alone explain, that a smaller window inside the plane,
should have a smaller force acting on it. Hardly any candidates went on to apply the idea of
constancy of pressure between the larger and smaller windows.

(ili) On the same aeroplane, a different window has a smaller surface area.

Explain how the force due to the air pressure inside the cabin on the small
window differs from the force on the larger window.

@
Ak prestore 1S e Seme goc ot b

l\(‘lﬁe.k«‘-r\«(d\o’\ofum b orens /SDWS“*M

_ ResultsPlus

Examiner Comments

Perfectly argued, scoring both mark points.

(ilf) On the same aeroplane, a different window has a smaller surface area.

Explain how the force due to the air pressure inside the cabin on the small
window differs from the force on the larger window.

(2)

_ ResultsPlus

Examiner Comments

Succinctly put, matching both mark points.
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(ili) On the same aeroplane, a different window has a smaller surface area.

Explain how the force due to the air pressure inside the cabin on the small
window differs from the force on the Iarger window.

I = P-= A Flp{ﬁf

ceal —% Sesx

ResultsPlus

Examiner Comments

One mark awarded for constancy of force.

Overall conclusion wrong regarding area and force.

-

N
ey

R |
A

Q ResultsPlus

| Examiner Tip
Having worked out F = p A and talked about constancy of pressure, it is

a pity the candidate did not extrapolate 'smaller area smaller force'
from that equation.
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(iii) On the same aeroplane, a different window has a smaller surface area.

Explain how the force due to the air pressure inside the cabin on the small
window differs from the force on the larger window.

Tl e ﬁm bily L ﬂfm;?;};;ﬁ;ﬁffj_f
@ﬂf/\e o Wirdon 08 T has

.
ResultsPlus

Examiner Comments
Additional guidance, first mark point, credits this.

Second mark point not seen here.

1 mark awarded

(iii) On the same aeroplane, a different window has a smaller surface area.

Explain how the force due to the air pressure inside the cabin on the small
window differs from the force on the larger window.

T Sorce ontheemallie uidew oW by s o
............ ‘So;aoo»ooﬁehwﬂu&m%gﬂs Sl et th

Swtfast,. cpaa UeSore - E:%w 4. ‘Ef;moxa)-%&()

-

(2)

ResultsPlus

Examiner Comments

2 marks for a well-organised answer using data and keeping pressure
constant for that illustrative calculation.
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(ili) On the same aeroplane, a different window has a smaller surface area.

Explain how the force due to the air pressure inside the cabin on the small |
window differs from the force on the larger window,

ResultsPlus

Examiner Comments

The candidate is not talking of the force, as required by the question.
Many candidates did not mention the force.

0 marks

(iii) On the same aeroplane, a different window has a smaller surface area.

Explain how the force due to the air pressure inside the cabin on the small
window differs from the force on the larger window.
(2)

There wUL be (o5

169 aur_bewng. Qe t0 get frough the
_wWindaws  then _0ggen NindousS

ResultsPlus

Examiner Comments

'Less force' give this first mark point.
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Question 10 (a)(iv)
A significant number recognised that the resultant force was acting outwards.

The vast majority did not draw the force arrow acting at the point asked for.

(iv) Figure 23 shows a cross-section through the aeroplane including one window.

inside of aeroplane outside of aeroplane

window

Figure 23

Draw an arrow on Figure 23 to show the direction of the resultant force due to
the air pressure inside the cabin on the window at point X.

N\
\f;i ResultsPlus
. Examiner Comments

Both marks points scored:
e arrow pointing towards outside of aeroplane (1)
e arrow is normal to surface at X (judge by eye) (1)

\. J
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(iv) Figure 23 shows a cross-section through the aeroplane including one window.

inside of aeroplane outside of aeroplane

window

&

Figure 23

Draw an arrow on Figure 23 to show the direction of the resultant force due to
the air pressure inside the cabin on the window at point X.

-

-

ResultsPlus

Examiner Comments

Gets one mark for mark point 2. It is near enough perpendicular.

Arrow in wrong direction, sono mp 1.

\.
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(iv) Figure 23 shows a cross-section through the aeroplane including one window.

inside of aeroplane outside of aeroplane

window -7

Figure 23

Draw an arrow on Figure 23 to show the direction of the resultant force due to
the air pressure inside the cabin on the window at point X.

e 3

-
ResultsPlus

Examiner Comments

Both mark points scored.

Arrow a bit rough, but acceptable.
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(iv) Figure 23 shows a cross-section through the aeroplane including one window.

inside of aeroplane outside of aeroplane

Figure 23

Draw an arrow on Figure 23 to show the direction of the resultant force due to
the air pressure inside the cabin on the window at point X.

e 3\

b
" ( ResultsPlus

Examiner Comments

Arrow pointing to the outside of the aircraft - 1 mark.
For the arrow the mark scheme states 'must touch X or dot at X.

This arrow doesn't do that.

\ J
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Question 10 (b)(i)

Asked to describe a trend from a graph in (b)i most identified that as height above the
surface increased atmospheric pressure decreased, but there was little citing of non-linearity
unfortunately. In comparison many more candidates did use numerical data (mp3) in the
way expected.
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(b) Figure 24 shows the atmospheric pressure at different heights above the

Earth's surface.
120
100
80
atmospheric <, H
pressure in kPa :
40
20 _ = Bhsmsneo=2s
0
0 5000 10000 15000 20000 25000
height above the Earth's surface in m
Figure 24

(i) Describe how the atmospheric pressure changes with height above the
Earth's surface. '

Use data from Figure 24 to support your answer.

(3)

P He  oidoncs . Gome He  gpemand. . iacesses. He
_olmapeat . prsuve. . desrimns . o At Qe T prasere s
1GOKP. bk ot  (S000 &y arsund  2ThPe . Hoaws
m ky....on mnmh@mm ............ of 20,0000, ...
YT O S 17, S | -

Examiner Comments
In addition to mark points 1 and 3 being present the candidate also

has 'decreases by a decreasing amount', matching mark point 2 - idea
that pressure does not change evenly.

3 marks awarded
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(b) Figure 24 shows the atmospheric pressure at different heights above the

Earth's surface.
1201 TTTT ?
L} 14 PTLT L L i ]
100 C :
80
atmospheric ¢, : ] nw i
pressure in kPa : ; :
antE
20 . mm=Sna
0 H lI | i
0 5000 10000 15000 20000 25000
height above the Earth's surface inm
Figure 24
(i) Describe how the atmospheric pressure changes with height above the

Earth’s surface.

Use data from Figure 24 to support your answer. .
et AT MO L HE RAC.. L ALSSORE... 1 OWNT. OECREASE... AR THE. . HELGHT... ABONE.. THE.....
e EORTH'S.. SUBERCE. ... tN{.&EﬁE...
et BT Oty THE... PRE. ATMOSPUERIC... PRESSORE. 1S, \QO. KLA
et BT 200000 IHE . AIMOSPAE AN PAESSURE. M. AS. kEEE T AN ZOKPA i

ot BETWEEN... O 30 0000, THE. PRESSUDE. . QBCAGALE.... FASTER....

ResultsPlus

Examiner Comments

This is also awarded 3 marks.

The answer includes the idea that at lower quoted altitudes 'the
pressure decreases faster' so gets mark point 2 again.
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(b) Figure 24 shows the atmospheric pressure at different heights above the
Earth’s surface.

120

100 1w Wgy

80

atmospheric
pressure in kPa

40

0 :
0 5000 10000 15000 20000 25000
height above the Earth'’s surface inm

Figure 24

(i) Describe how the atmospheric pressure changes with height above the
Earth's surface.

Use data from Figure 24 to support your answer.

LGt 5 the height incrzases the atrisflect c pasie
decoeatds: BE Om_ e GlraaSAlac. p&ﬁd{u@dm
but oF Saoora the. etraasphecic. Pl iS. Jusk...
bldow o Kt . ﬂf& ...... g,fzﬁé....:éaﬂs ...... ﬁmﬁw
| 41&%[”1?54;? .......

ResultsPlus

Examiner Comments

Matches all mark points, including the not-often seen quotation about
non-linearity.
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(b) Figure 24 shows the atmospheric pressure at different heights above the
Earth’s surface,

120 4 [ } .

100

so 4N
atmospheric ¢4 ] -+

pressure in kPa

1
1
I
i
T

40 T

20 _ - 2

0 e |
0 5000 10000 15000 20000 25000

height above the Earth’s surface in m
Figure 24

(i) Describe how the atmospheric pressure changes with height above the
Earth's surface.

Use data from Figure 24 to support your answer.

ResultsPlus

Examiner Comments

Mark points 1 and 3 matched (two different pressure and height values
used).

2 marks
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(b) Figure 24 shows the atmospheric pressure at different heights above the

Earth's surface. |

120 ] T as y r

100
80

atmospheric 60
pressure in kPa 17
aot
20+ My, -
0 :
0 5000 10000 15000 20000 25000
height above the Earth's surface in m
Figure 24

{i) Describe how the atmospheric pressure changes with height above the
Earth's surface.

Use data from Figure 24 to support your answer. .

The_orosure Cnpes With Neighe Cooe. ...
LLoctn's SUeshce | &5 \Decowse S The. Vieighe...
A0crecoes, The cenesphenc Xessur Clterecses .
TY\vs mcas thie e GOE. W}s Converces. oo

ResultsPlus

Examiner Comments

Mark point 1 scored for the basic trend.
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Question 10 (b)(ii)
Most candidates did not score the mark with this question.

Very few candidates included the idea that the higher you go, the less the weight of the
atmosphere is above you.

Many candidates focused on less oxygen being there at greater altitudes, mostly missing the
point.

e

(i) Suggest one reason why the atmospheric pressure changes with height
above the Earth's surface. -
1

............ bon dﬁé Mot /D /éﬁ &r/mS/éae..gﬁ.w,ﬂ..mwuw
\5@9 L{Xju /YN é//\ il dorsre

(Total for Question 10 = 11 marks)

-

p
ﬂﬂesuﬂsﬁs
Examiner Comments

Awarded the mark for mark point 2 - less air above.

(i) Suggest one reason why the atmospheric pressure changes with height

above the Earth’s surface. ”

“K/oumf( bav“a\v?

-

p
ﬂﬂesults%
Examiner Comments

This matches mark point 1 and is the most straightforward of
explanations.
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(i) Suggest one reason why the atmospheric pressure changes with height

above the Earth's surface.
(1)
Cless. oo eachecales v helght  dbove Eadth
swfate 30 Mss  gtessore. as. los el
b
" { ResultsPlus
Examiner Comments
This gets mark point 1 (additional guidance). The added point about
less collisions is also very worthy.
(i) Suggest one reason why the atmospheric pressure changes with height
above the Earth's surface. 0
B@CQU& ¢ M O &e,t&

ResultsPlus

Examiner Comments

Acceptable way of talking about the decrease in density, allowed for in
the additional marking guidance.
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Paper Summary

Overall this exam gave ample opportunity for candidates to display their knowledge and
understanding at grades 1-5. A mean mark of 58/100 showed this was a decent scoring
paper. It also enables good differentiation, helping towards the discrimination of grades from
this component.

Candidates continued to do well with most calculation questions, although some didn’t cope
well with the rearrangement of equations and units involved, these being units of density
and pressure.

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

e Students should make the most of opportunities afforded in school laboratories where
they become acquainted with practical work from the specification. This concerns both
core practicals and the suggested practicals. It would benefit students to always question
‘What is the purpose of this experiment? making sure they are clear in their minds about
it. After the event evaluations are also useful, especially when reflecting about how the
experiment could have been improved. Such approaches would have reaped dividends in
answering items Q02(a), Q03(a), Q06(b) and (d) and Q08(c)-(d).

e Students should be able to recall standard S.I. units and their compounds, e.g. kg / m> for
density and Pa for pressure. Some students got these mixed up, putting Pa as the unit
required for a question that asked for density. Students also need to have the
mathematical skills of rearranging equations and of being able to round off results of
calculations to a given number of significant figures.

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

e Of the two 6 marks questions Q09(d) was higher scoring and found to be more amenable
to students than QO07(c). The former question matched more students’ everyday
knowledge - about house insulation - and gave them a novel situation to choose between
two materials, based upon information given. The former question, about moments and a
crowbar, was more elusive to many students, being more reliant upon students’
knowledge and understanding of physics principles.
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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

GCSE Physics 1PHO 2F 170


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

Pearson Education Limited. Registered company number 872828
with its registered office at 80 Strand, London WC2R ORL.



