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Introduction

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

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

+ Topic 1 - Key concepts of physics.

+ Topic 8 - Energy - Forces doing work.

+ Topic 9 - Forces and their effects.

+ Topic 10 - Electricity and circuits.

+ Topic 11 - Static electricity.

+ Topic 12 - Magnetism and the motor effect.

+ Topic 13 - Electromagnetic induction.

+ Topic 14 - Particle model.

* Topic 15 - Forces and matter.
It was intended that the examination paper would allow every candidate to show what they knew,
understood and were able to do. Within the question paper, a variety of question types were
included, such as objective questions, short answer questions worth one or two marks each and
longer questions worth three or four marks each. Several questions assessed candidates’
knowledge of practical procedures, notably Q10 on electrical circuits. The standard of answers on
practical questions was variable with some candidates showing good knowledge of the use of
meters and components in series and parallel circuits. Candidates continued to do well with most
calculation questions, including Q07(c) where the equation given was probably unfamiliar. Some
did not cope well with the units involved in calculations. There was one question, Q09(a), that
required several calculation steps. This was targeted at the higher grades. Q09(b) assessed
candidates’ ability to analyse a drawing of a device that could lift heavy loads and to apply their

knowledge and understanding of the underlying physics principles. Most candidates engaged
well with this question and some very good responses were seen.

Successful candidates were:

+ Well-acquainted with the content of the specification.

+ Skilled as a result of having been engaged with practical work during their course.
« Competent in quantitative work, especially in using equations.

+ Well-focused in their comprehension of the question-at-hand.

+ Willing to apply physics principles to the novel situations presented to them.
Less successful candidates:

+ Had gaps in their conceptual knowledge of the topics of this paper.

+ Had gaps in their procedural knowledge relating to their practical work.
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« Were uncertain about Sl units and when to convert them to sub or multiple units.
+ Did not focus sufficiently on what the question was asking.
+ Found difficulty in applying their knowledge to new situations.
This report will provide exemplification of candidates’ work, together with tips and/or comments,

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

Most candidates used the correct equation and rearranged it to find h.

(@) (i) The pressure on the ground due to the water in the pool is 3500 Pa.
The density of water is 10°kg/m?>.
The gravitational field strength, g, = 10N/kg.

Calculate the depth of the water in the pool.

Prosswie = N x p xq

2500 = h x (I0)x10 '
Iz 5600 g \O IOOO depth=ogg m

(2)

a\ o
ResultsPlus

Examiner Comments

A well laid out and fully correct answer. It scores the full two marks.

The most common error was to use 10 for the density of water rather than 103,

(a) (i) The pressure on the ground due to the water in the pool is 3500 Pa.
The density of water is 10°kg/m?®,
The gravitational field strength, g, = 10N/kg.
Calculate the depth of the water in the pool.
i):\n %P (‘ﬁ 2
P A 20 - %5
’\?xﬁ 10 x\O

depth = % m

a\ o
ResultsPlus

Examiner Comments

Examiners would allow one mark for an answer of 35 m even though this is the height of a
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large building. It scored one out of two marks.

—
P
P

‘- 4 \ ResultsPlus
\

) Examiner Tip

Hint: Look at the result of a calculation to see if the value makes sense.
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Question 1(a)(ii)

Candidates almost always drew an acceptable arrow pointing downwards either from or to the
point X.

(ii) Figure 2 shows part of the side and base of the pool.

side

base
X

Figure 2
The water in the pool causes a force on the base of the pool.

Draw an arrow on Figure 2 to show the direction of this force at point X.
(1)

.'\ o
ResultsPlus

Examiner Comments

A clear and well drawn arrow in the correct position and pointing down. It scored the one
mark for this question.

The most common error was to draw the arrow too far away from the point.

(iiy Figure 2 shows part of the side and base of the pool.

S

Figure 2

side

The water in the pool causes a force on the base of the pool.

Draw an arrow on Figure 2 to show the direction of this force at point X,
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i{ < ResultsPlus
/--.. Examiner Comments

An arrow like this does not show the force at X but somewhere in the middle of the pool. It
scored zero marks.
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Question 1(c)

Candidates had to substitute the given values into the given equation and rearrange it in order to
evaluate the force.
(c) Asmall hole is made in the base of the large pool shown in Figure 1.

- l.Ga f‘g& Ma'

The area of the hole is 1.5 mm?, The pressure at the base of the pool due to the
water is 3500 Pa,
——

Calculate the force on the ground directly below the hole due to the water in
the pool.

Use the equation

pP=

|

_E @
2000 “5u0* “_ g 76x(0 >

oot
force = 00052‘5— N

.-""F--:

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

A correct substitution, rearrangement and evaluation for two marks.

Some candidates seemed to be uncomfortable in handling powers of ten and converted the units
by adding a suitable number of decimal places. This method runs the risk of losing count of the
zeros.
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LU

1 ‘ 1 _
Use the equation 15 <1000 =6 ceou

P=

=T

(2)
'5500‘;_'_:‘_" 35006 0seces -0 00525

force=. 0. C0825 ...

a\ -
ResultsPlus

Examiner Comments

This answer scored the full two marks, however a better technique is to use powers of ten.

(c) A small hole is made in the base of the large pool shown in Figure 1.

The area of the hole is 1.5mm?. The pressure at the base of the pool due to the
water is 3500 Pa.

Calculate the force on the ground directly below the hole due to the water in
the pool.

Use the equation

P=

™

P @)
%SDQ - o5

force = gzso

a\ -
ResultsPlus

Examiner Comments

A very common mistake was to forget to convert the units of area from mm? to m.

GCSE Physics 1PHO 2H



This would produce an answer that was a million times too large.

It scored one out of the possible two marks.

o
o
-

'f:: \ ResultsPlus
\

| Examiner Tip

Hint: Look carefully at the units given in the question.
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Question 1(d)

Most candidates correctly stated that the force below a bigger hole would be greater.
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Question 2(a)(iii)

Many candidates failed to read this question fully. It asked for a way to reduce the difference
between actual and expected velocities, however many candidates answered in general terms of
reducing friction rather than how this could be achieved.

Several suggestions were accepted.

Some candidates recalled an air track being used to demonstrate the motion of a trolley with very
little friction. Although these are normally used horizontally or without a significant slope,
examiners would credit this suggestion.

The more common responses are shown below.
(iliy The light gate, shown in Figure 3, is used to determine the actual velocity of
the trolley at the end of the runway.

The actual velocity at the end of the runway is less than the expected velocity
as calculated in (ii).

Suggest one way to reduce the difference between the actual velocity and
the expected velocity.

\( / ResultsPlus

Examiner Comments

Lubricating the wheels would reduce friction and therefore reduce the amount of energy
transferred to thermal energy. This scored the mark.

y / ResultsPlus

Examiner Comments

Increasing the slope of the runway is a plausible way of reducing the fraction of GPE
transferred to friction. It scored the mark.
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AN
ResultsPlus

Examiner Comments

Examiners would accept a suggestion that reduced air resistance by changing the trolley for
a more aerodynamic one. It scored the mark.

m&‘u—&\\ ........ O one. e

AN
ResultsPlus

Examiner Comments

This response does not suggest a method, only a reason. It did not score the mark.

T2 OO, AT

Examiner Comments

This incorrect response was often seen.
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Question 2(a)(i-ii)

In Q02(a)(i), candidates were asked to use the rearranged equation for change in gravitational
potential energy to use the given values to show that the mass is about 1.6 kg.

In this type of question, the candidate’s working is scored rather than their final evaluation.

QO02(a)(ii) required substitution of the given values into the equation to find v2 The value of v is
then the square root of this value. Very many candidates tackled this problem with confidence to
arrive at an expected velocity that rounded to 2.3 m/s.

The change in height, Ah, is given as 26 cm and this must be converted into 0.26 m before being
substituted into the equation.

2 (a) Astudent places a trolley at the top of a runway, as shown in Figure 3.

trolley

light gate

00:00:00

runway

Figure 3

The student had to lift the trolley through a height of 26 cm to put it at the top of
the runway.

The gravitational potential energy, AGPE, of the trolley increases by 4.1 J when
lifted to the top of the runway.

The gravitational field strength, g, = 10N /kg.

(i) Show that the mass of the trolley is about 1.6 kg.

Use the equation
AGPE
m= 16 - -
gxAh t00 =@G.726
léem -2 0 26m (2)
‘ —
VO ?‘U-éS

4.
—_— 1.5 77

(IO X016

1.6 bg
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a\ -
ResultsPlus

Examiner Comments
Here the candidate has clearly converted the 26cm into 0.26m before substituting into the

equation. This scores the full two marks.

2 (a) Astudent places a gyuiimat thefll of a runway, as shown in Figure 3.

trolley

light gate timer

runway

The student had tofiiihe trolley through a hygigigg of Wl to put it at the top of
the

The g EREENSIINEIRENENSY!, A\@as of the trollcy == by 88 when

o the top of the runway.

he caviestionatfield strengthy ¢ TeNYkd
() Show that the qg the trolley is about W
Use the equation

AGPE
m=
g x Ah

(2)
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.'\ o
ResultsPlus

Examiner Comments

The candidate has simply substituted the value of 26 into the equation. This can score one
mark. This was then evaluated to be 0.016 and then multiplied by 100 for no apparent

reason other than to bring it to a value of 1.6. There is no evidence that 26 cm has been
converted to 0.26 m. It can only score one mark out of a possible two.

(i) The student releases the trolley and the trolley moves down the runway.

The student assumes that all the extra gravitational potential energy, AGPE,
stored at the top of the runway is transferred to kinetic energy at the end of

the runway.
Calculate the expected value of the velocity of the trolley at the end of
the runway.
Use the equation
, 2xAGPE
vy —
m
2 X 4. (3)
= 5.125 m /e
1.6
= S.13 m/s
m = 2.263 M/s
expected velocity = ... &2A%...2.. 2.6 m/s
ResultsPlus

Examiner Comments

A nicely laid out answer that scored full marks.
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v2_2xﬁGPE

2 (3}

v2-27868 - gaed
V-G

0
<

expected velocity = 5\?.5 m/s

a\ -
ResultsPlus

Examiner Comments

The candidate has correctly evaluated v but it did not go on to find the square root. It
scored two out of three marks.
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Question 2(b)

Although the equation for power was given, correct substitution required candidates to first
determine the weight of the student from the student’s mass. The final value had to be given to 2
significant figures.

Significant figures were often confused with decimal places.
(b) A different student finds out how much power can be generated by running up
some stairs in a measured amount of time.
The following quantities are measured:
mass of student = 48kg
total height of stairs =2.9m
time to run up stairs = 3.4s
Calculate the power the student generated.
Give the answer to 2 significant figures (2 s.f).

Use the equation

weight of student x height of stairs
time to run up stairs

power =
(3)

UJELW;WN@ % gtuu\'kﬂ.‘tion Feld .‘.-WSH‘V
ud x 10=u30

WBOX 1M uoa unT...
4 =hoY4 4| W
()

Powel =

power = ... o .in..-..!.‘.\.) .................................. w

N,

<{ < ResultsPlus
/---. Examiner Comments

A nicely laid out answer with correct evaluation. However, this value has been expressed to
two decimal places rather than to two significant figures. It scored two out of three possible
marks.
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weight of student x height of stairs
time to run up stairs

power =
(3)

- =M
weigh ¥ O-: _‘&Ndﬂn\' ((j q?xlO:MSO\\
ng0 X 29 g Lnven
3.4 -0 (2sPHW

Powe\" =

power = LHO W

|

ﬂ ResultsPlus
Examiner Comments

A fully correct answer that is expressed to two significant figures. It scored full marks.

48510 X 1.9
4.4

409 401 —

404

power = ‘f[-oq W

|

ﬂ ResultsPlus
Examiner Comments

Here the value of 409.411 has been expressed as 409 by simply removing the numbers after
the decimal point. This has 3 significant figures. It scored two out of a possible three marks.
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Pow{f - (Lf%)ﬁ.lﬂ.)')( T O‘
-

3.4

pgwl(__q,aol L1 T4
—{ 0 (L)

power = (+,00

N,

ﬂ ResultsPlus
Examiner Comments

An attempt to express the answer to two significant figures, however the value of 409.41 is
closer to 410 than to 400. It scored two out of a possible three marks.

| Examiner Tip

- p ResultsPlus
\_/

Make sure you know how to round a value to a specified number of significant figures.

A very common error was to use the given value of mass (48 kg) rather than weight.

power =

..................... Wl w

20
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a\ -
ResultsPlus

Examiner Comments

The wrong value for weight has been used and so does not score any marks for the
evaluation. However, this result has been rounded to two significant figures and so scores
one mark.

Although the value of g was given as 10 N/kg in part (a) of the question a surprising number of
candidates used 9.8 or 9.81. Examiners did not penalise this however.

(b) A different student finds out how much power can be generated by running up
some stairs in a measured amount of time.

The following quantities are measured:

mass of student = 48 kg

total height of stairs = 2.9m

time to run up stairs = 3.4s
Calculate the power the student generated.
Give the answer to 2 significant figures (2 s.f.).

Use the equation

weight of student x height of stairs
time to run up stairs

power =
(3)

.

\'J&‘\SWC = ML X 3%‘0 {\L\iona\ 8\%\6

2 ug < O 7088 KB
- L70.8¢N | o.M

-
_ N = Loy, 632
we:e_;t\ij,\fe’@ : 4oo (s

QoW =

a\ o
ResultsPlus

Examiner Comments
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The calculated value of 401.63 has been correctly rounded to 2 significant figures. It scored
full marks.

22
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Question 3(b)
This question required the use of the equation given to calculate power.

Many candidates found this straightforward with the most common error being simply incorrect
use of the calculator.
(b) The mains supply to the television is 230V.

The current supplied to the television is 0.53 A.

Calculate the power input to the television.

Use the equation

(2)

N
\( { ResultsPlus
/--.. Examiner Comments

A fully acceptable response. An ideal answer would round the value of 122 to 120. This
would be to the same number of significant figures in the given values of voltage and
current. Even so, this response scored the full two marks.
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230X 0.53= 1325

.-""'----lI

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

Correct substitution of values into the equation for one mark.

However, the evaluation was incorrect and did not score the second mark. Possibly the
candidate calculated 250 + 0.53.

24
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Question 3(c)(ii)

The question asked for an explanation of what happens if the current in a plug exceeds the fuse
rating. It is noteworthy that responses to similar questions have improved over the years and
candidates are very often able to link the melting of the wire in the fuse with the breaking of the

circuit which prevents further current to the appliance.

(i) A 3Afuseisused in the plug.

Explain what happens if a fault causes the current to rise to more than 3 A.
(2)

.............. e fuse will _overheot ownd. wmelt

,--":;\

N { ResultsPlus
/--.. Examiner Comments

An excellent response that scored full marks.

_____ ’i’mgmbmaqmt@kmg_&%ér
.................................... mfgd‘umﬁbﬁ pﬁ!;en\qm\m%i

N { ResultsPlus
/---. Examiner Comments

Examiners would accept "blows" for melts. This scored one out of a possible two marks
because it did not go on to fully explain what happens.

Examiners were tolerant of descriptions of the circuit being broken and would accept, for
example, “switches off the TV".
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The(;uselsas%afydeucem{—uplungfhé
curremmesabaueSﬂ,mag/ugewomgfdeﬁec%%hg

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

This is a partly acceptable answer. It did not mention how the fuse behaves; ie melts or
"blows". It scored one out of a possible two marks.
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Question 3(c)(iii)

Candidates were asked to identify a safety device (other than a fuse) that can be used in domestic
wiring and many responses correctly mentioned a circuit breaker.

In addition examiners gave credit for features of domestic wiring that were not exactly a device
but nevertheless did improve safety. The most common example suggested was the earth wire
(or pin).

Other acceptable suggestions included a cable clamp in a plug (which prevents wires from being
accidentally pulled out) and protective covers that can be placed over sockets. Examiners would
also accept a description of insulation around wires.

(iii) A fuse is a safety device.

State one other safety device that can be used in domestic electrical wiring.
(1)

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

Another acceptable common response.

N { ResultsPlus
/'--.. Examiner Comments

A common and acceptable answer.

......................................... IOSWGRON  Around. Bas. W) Sa et Osaen « oy e
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ResultsPlus

Examiner Comments

An acceptable answer.

28
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Question 3(d)

Candidates were required to extract information from the figure showing two different cables and
explain why one cable was the most suitable for supplying electric current to the house. A
creditworthy response would compare the cross sectional areas of the copper wires and then
reason that the larger wires would have less resistance and so could safely carry a higher current.

(d) Figure 4 shows two pieces of electrical cable side by side.

copper wires

cable 1 insulation

Figure 4
Cable 1 is used to supply electric current to the television.
Cable 2 is used to supply electric current to the house.

Explain why cable 2 is more suitable than cable 1 for supplying electric current to
the house.

(2)

reAistounce (Total for Question 3 = 9 marks)

.'\ -
ResultsPlus

Examiner Comments

There were no marks for stating that the cable was bigger. Examiners were looking for a
reference to the copper wires in the cable. However, this answer went on to correctly reason
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that cable 2 could carry a larger current (one mark) because it had a lower resistance (one
mark).

(d) Figure 4 shows two pieces of electrical cable side by side.

copper wires

cable 1 insulation

Figure 4
Cable 1 is used to supply electric current to the television.
Cable 2 is used to supply electric current to the house.

Explain why cable 2 is more suitable than cable 1 for supplying electric current to
the house.

(able 2 Iy Hhidker wires so thad means a

(2)

a\ -
ResultsPlus

Examiner Comments

This scored a mark for reference to thicker wires. It scored a second mark for stating that it
could carry a higher current. The examiner ignored the last statement about energy being
lost to the surroundings because full marks had already been scored.

Examiners saw many references to the thickness of the insulation and candidates often seemed
to think, incorrectly, that this provided thermal insulation “to prevent the wires from losing
energy”.
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..... WQaed 0oy (aiich a2 Nek to. Mo SUMandiNg.6, te LORAR. ........
______________________ Qgpciungiy. O Ko rent aad Cherepare mane eleUmry. can be .

ﬂ ResultsPlus
Examiner Comments

This was a common, incorrect, answer. The amount of energy "wasted as heat" can only be
lowered by reducing the resistance of the wires. It cannot be lowered by thermal insulation
which, at best, would only reduce transfer of this "wasted" energy to the air.

Additionally, many candidates seemed to think that a thicker insulation provided better
protection against electric shock; often implying, incorrectly, that the voltage of the mains supply
to the house was more than the 230V being supplied to the T.V.

.f'lll\\ —
yfﬁ ResultsPlus
Examiner Comments

Although there is one mark for correctly identifying the thicker wires in cable 2, it is incorect
to imply that the TV set is supplied with a lower voltage than the mains supply to the house.

The insulation around cable 1 already provides sufficient electrical insulation.
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Question 4(a)

Candidates were asked to show the shape and direction of an electric field between two charged
metal plates.

Examiners were looking for straight lines with arrows going from the positive to the negative
plate.

4 (a) Figure 5 shows two metal plates.

The plates are charged by a very high voltage (potential difference).

Draw, on Figure 5, the shape and direction of the electric field between the
two plates.

(2)

+ + + +

ANAA Y

(b) Figure 6 shows a device that removes small particles of soot from sooty air.

insulator ‘|
metal rod — _ | I
E\\—. clean air out
metal tube ~__]°
° ° -
° 1 high voltage
T+
o ®
.A earth =
—_— [~
sooty air in soot particles
° o
o -]
Figure 6

32
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a\ -
ResultsPlus

Examiner Comments

A well drawn and fully correct answer for two marks.

- > +
- > +
- < +
- - +
— " +

a\ -
ResultsPlus

Examiner Comments

The lines are correctly drawn for one mark. However, some of the arrows go the wrong way
and so does not score the second mark.

GCSE Physics 1PHO 2H
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Question 4(b)(ii)
The charged soot particles are in an electric field and are attracted towards the metal tube.

Alternatively a positive charge would be induced on the surface of the metal tube resulting in a
force of attraction of the soot particles towards the metal tube. Examiners would accept an
answer that linked attraction towards the metal tube and unlike charges or repulsion from the
central metal rod because of like charges.

(i) Explain why, in Figure 6, the charged soot particles move towards the
metal tube.
(2)

S CTYURTI ST € v VRS 4 1% S SO fostit el et fhots
________ mff/ﬁ,(,&ﬁﬂm{rct—adﬂl

\( / ResultsPlus

Examiner Comments

This response scores a mark for attraction and another mark for reference to the positive
metal tube.

There is no credit for reference to the negative charge on the soot particles because this had
already been given in the previous part of the question.

It also correctly refers to an electric field. However, two out of two marks had been already
been scored.

Ao Aoitine  Cherges (0 foe . roafd tbe care broygiat. te. Yo Suctace

v&ﬁ«{ubcjmmw% ______ v nesmfaff@c&waea(:mr&rfdayof
oFresife. . Chorqed Ot e ———

y / ResultsPlus

Examiner Comments

A good description of positive charges on the surface of the metal rod attracting the
oppositely charged soot particles. It scored two out of two marks.
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“The maka.\ is hggcd*lve( a@eo( ?L{,e ,_

a\ -
ResultsPlus

Examiner Comments

A clear answer that correctly described repulsion between the negative rod and soot
particles. Two out of two scored.

ms't-\j

‘“uj&akﬁgﬁ\\c.ﬁ. ....... by.. M. el fodn | et

e ~§o B S - T « P S

a\ -
ResultsPlus

Examiner Comments

This scores a mark for the idea of the central metal rod repelling the particles for one mark.
To score two marks it should have stated that the rod had the same charge as the particles

(ie negative).

GCSE Physics 1PHO 2H
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Question 4(b)(iii-iv)

In QO4(b)(iii), candidates were asked what happens to the charge on the soot particles when they
reach the metal tube.

Examiners were looking for the idea of charge being lost from the soot particles as they settle on
to the metal tube. This could be expressed as becoming neutral or being discharged. Most
candidates were able to provide an acceptable response.

In QO4(b)(iv), the metal tube is a conductor that is connected to earth. Therefore, any electric
charge transferred to it by the soot particles will travel through the metal and it's connected wire
to earth.

Very many candidates gave a good explanation along these lines.
A mark was sometimes lost by failing to state that the metal tube is a conductor.

Other candidates lost a mark by failing to recognise that charge would only move through the
metal tube if it had somewhere to go, ie earth.

36 GCSE Physics 1PHO 2H



Question 4(c)

This question required candidates to select the correct equation from the equation booklet to
calculate the amount of charge and also to recall the unit of charge. The current was given as
2.5mA and therefore had to be converted to amperes to give an answer in coulombs.

Examiners were pleased to see many fully correct answers.

(c) There is a current of 2.5mA in a circuit,

Calculate the amount of charge that moves past a point in the circuit in
80 seconds.

State the unit of charge.
(3)
7.5 000 2.5 %107 >
-5
2 .S%\O > RO =0- 7
charge= ... (o Y A unit_Ceamlomos

(Total for Question 4 = 11 marks)

¥ { ResultsPlus
/--.. Examiner Comments

The values have been substituted into the equation Q = | x T for one mark.
The current has been converted from mA to A which is correctly evaluated for one mark.

The unit has been correctly recalled for one mark.
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charge = Cuireat » time S s LS00

-5
chartge = 1.5 x10 X <O

Chavge = 0. K

b\

?‘S ResultsPlus
Examiner Comments

The evaluation of 0.2 is correct for two marks.

Although the SI unit for charge is the coulomb, As (ampere seconds) is an acceptable unit
and scores the third mark.

1e unit of charge. MA X8
(3)

Charge - curent x +me

= 0™ X0
= 200

b\

% ResultsPlus
Examiner Comments

Some candidates kept the current in mA and then correctly gave the unit as mC. This is
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perfectly acceptable.

Here the candidate gave the unit as mAs. This was also accepted. The response scored the
full three marks.

Very many candidates did not correctly convert mA into A.

(L = 1 = %
Q= 2.9 < B0
Q = 200
charge=.... 2O unit sdomasdaneonlon. .

N,

.--""'---'I
\( < ResultsPlus
/---. Examiner Comments
There is a mark for substitution into Q = | x T but there is no attempt at conversion from mA
to A so it does not score the mark for evaluation.

There is a mark, however, for recall of the unit of charge.

This response scored two out of three.

e the unit of charge.

2. 59X 100 = 250
Q= | x€
- 250%x 50O
- 10000

charge = . 2000 . unit .. C.
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The candidate incorrectly converted from mA to A. This scored one mark for the

substitution.

There is also a mark for the unit and so this scored two out of three marks.

Some candidates gave an acceptable alternative unit for charge even though their evaluation was

incorrect.

2?0 .
20

IN

~ '{ ResultsPlus
b/‘---.. Examiner Comments

This scored one mark for the unit.
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Question 5(b)

Candidates were often able to describe the change in motion of wax particles as the wax changed
from liquid to solid in terms of the particles slowing down and no longer moving past each other.
Examiners would also credit responses that implied the difference; for example “now only vibrate
in fixed positions”.

This type of response was seen very often.

(b) Describe the change in the motion of the wax particles as the wax changes from

liquid to solid.
(2)

“....W..laan...u:i....a,.Il'.q,u.rd..:}‘.h.&...parh.QIEJ....cuz.....r.andanﬂg...ar..r.ang.ed_..a‘n.ol......_____._.......

_____.ﬂ.hf.a:_te.....mi....ﬁajx.ed....pom.hiom..- ....................................................................................................................................................

.'\ o
ResultsPlus

Examiner Comments
There is a mark for describing vibrating particles.
There is another mark for describing them as being in fixed positions.

It scored the full two marks.

Ao, 2a\ring 6 \eMea

__..Qaclnolw %\D\N\ oL Oswn,

.'\ -
ResultsPlus

Examiner Comments

There is a mark for stating that the particles no longer move past each other.

There is a mark for describing the particles slowing down.
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There would also be a mark for "vibrating" but full marks have already been scored in this
response.

N

N { ResultsPlus
/--.. Examiner Comments

A mark was scored for writing "slow down". The same mark would also have been given for
"lose energy".

"become closer together" is not enough for another mark. The response scores one out of
two.
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Question 5(c)(i)

Most candidates were able to substitute the given values into the given equation. Rearrangement
proved difficult for some but examiners saw very many correct answers.

(c) Figure 8 shows the values of some properties of the wax.

density when solid 930kg/m?
density when liquid 830kg/m?
specific latent heat 190kJ/kg
specific heat capacity of solid wax 2.1kJ/kg°C

Figure 8
(i) The wax has a mass of 3.9kg.

Using information from Figure 8, calculate the volume of the wax when it is
all liquid.

Use the equation
-m
=Y
3'9 (2)
§3o0= -
3.0+ §30:0 %47

volume=_0Q: 0047 m

ResultsPlus

Examiner Comments

A fully correct answer. There is one mark for the substitution and one mark for the correct
evaluation.

GCSE Physics 1PHO 2H 43



- ' rs'qk?

xquation o
] d ; N
m / 1 ~ q':
p=—
Y po
O
¥ (2)
vem 39 | 4.609.. X100 w
f 330
-3
volume = Ll':l"’”D m?

a\__.

iﬁ ResultsPlus
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Examiners were pleased to see many responses such as this. The candidate has correctly
expressed the answer in scientific notation: 4.7 x 103

3.0 130 - &3

uation

am?
_m ""\’! 13 =
re v < 830 3‘3’*‘
) (2r
31 <4302 0.004b9
0.008§
volume = 0005 m?

a\___

ﬂ ResultsPlus
Examiner Comments
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It was noteworthy that many candidates rounded their answers from 0.0047 m? to 0.005 m°.
This is unnecessary and actually poor practice. Evaluations should be rounded to the same
number of significant figures that were supplied in the given values; in this case 2 significant
figures.

Nevertheless, this response scored the full two marks.

(c) Figure 8 shows the values of some properties of the wax.

density when solid 930kg/m?
density when liquid 830kg/m?
specific latent heat 190kJ/ kg
specific heat capacity of solid wax 2.1kJ/kg°C

(i) The wax has a mass of 3.9kg.

Using information from Figure 8, calculate the volume of the wax when it is

all liquid.
Use the equation
-m
P=y
{2)
¥30 = 3
N
g0 *x>. 4 T 3LDB7
volume=.. 92 7. m?

ResultsPlus

Examiner Comments

There is one mark for substituting the values into the equation. However, the candidate did
not rearrange correctly and could not score the second mark.
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Question 5(c)(ii)

Candidates often used the data in the table to reason that the volume of the solid wax was less
than the same mass of liquid wax.

(i) State, using information from Figure 8, how the volume of the wax changes
when it becomes a solid.

________ Mwmwﬂ AL L | At £ Bt
fﬁﬁiﬁ/mjéfiﬁ,léy LD oo

\(/K ResultsPlus
Examiner Comments

A simple and fully correct response that scored the mark.
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Question 5(c)(iii)

The question asked candidates to explain the cooling curve in terms of the data in the table. Very
many realised that the specific latent heat of the wax was very much more than the specific heat
capacity of the liquid wax. Marks could be gained by using values from the table to support the
explanation. Examiners were also looking for a comparison of thermal energy being transferred
from the material to the surroundings; however, a surprisingly large number wrote responses
that referred to the wax being heated from a solid into a liquid. This required thermal energy
being transferred to the material and therefore did not score this mark. Another possible mark
could be awarded for the idea that, when cooling, the rate of energy transfer remained
(approximately) the same. This mark was rarely scored.

(iii) Explain why, using Figure 8, the time from R to S is much shorter than the time
from Q to R on the graph in Figure 7.

(3)

N
\( { ResultsPlus

Examiner Comments

There is one mark for stating that the specific latent heat is much greater than the specific
heat capacity. There is another one mark for using values from the table to support that
statement.

The statement about energy being transferred is ambiguous; it is not clear in which direction
this transfer is taking place.

However, there is another one mark for stating that the energy transfer is occurring at the
same rate.
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/

ig ResultsPlus
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Once again there are two marks for comparing the specific latent heat and specific heat
capacity with supporting values.

It is also clear that it is requiring energy to be transferred from the wax to the surroundings
and so scores one additional mark. Total three out of three possible marks.

Many candidates seemed to imply that the wax was melting rather than freezing.

The Mg Jeova. (o RS muda toager becavse Hhe wax
S wnddevguing o skare oaonge T there 13 o Lor Of mergy being.

wsetk du orear the omds (. the wiox §ov (Yo dum mato
o Nt The specigie (atent. heak 8 muen ignen. dhaw

|

ﬂ ResultsPlus
Examiner Comments

There is one mark for comparing specific latent heat and specific heat capacity. However,
energy is not being used to turn the wax into a liquid. It scores only one out of three marks.
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Question 6(a)(i)

The question showed a diagram of part of an electric toothbrush charger system. This is
essentially a transformer.

In spite of the, probably, unfamiliar scenario of the question, candidates seemed to be familiar
with an explanation of how an alternating current in the primary coil induces an alternating pd
across the secondary coil via a change in the magnetic field of the iron core.

There is analitinetiog cusent in 4he gmaig. Coit...
“his._poduces o0 alknating /vaying. macjnmc Lie\d.. Lm the

Laron.cee).. o
“he. piticiooes 0.6 Anis. chtht Gtelol . +hrou,gh +he5<fmd.mj

coit. s indules 00 alkoaring palentrdd diefbeace, whith.
...i..ncmu:.s....m....gkmmmg......c.um..rg,n.i......__ms...cm;.r.:a.t......cm......ﬁ.,l@w.,,.m..,.,m.,cgf.m.gt:l:...,,

.'\ -
ResultsPlus

Examiner Comments
Avery clear answer that links:

+ alternating current in the primary coil (one mark)
+ changing magnetic field in the iron core (one mark)

+ induces an alternating pd in the secondary coil (one mark).

Marks were usually lost by not stating the magnetic field in the core was changing.
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The answer given links:

+ alternating current in the primary coil (one mark)

+ induces alternating pd in the secondary coil (one mark).
However, the change in magnetic field was not described.

Two out of three marks scored.

There still seems to be a confusion between a p.d. being induced and a p.d. being produced.
QURINONG )
TR RN 10 AR RN SOl G tntQugn. 1L,
.. C QIRAC WINION. NAWCeR BN Ohke( rm:mg
m\gﬂmc e ordh produces. 00 uuexnwng......

QUOROE D e Q.QQQPO\CR@ Q..

N

ﬂ ResultsPlus
Examiner Comments

The answer links:

+ alternating current in the primary coil (one mark)

+ changing magnetic field in the iron core (one mark).

However, examiners would not accept "produces" an alternating current. The correct word is
"induces".

Two marks out of three scored.

¢ 4 ResultsPlus
D

| Examiner Tip
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Make sure you know when to use the term "induces".

GCSE Physics 1PHO 2H
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Question 6(a)(ii)

Examiners saw many examples of confident substitution into and rearrangement of the
appropriate transformer equation. Only a small minority of responses attempted to use the
equation linking pd and current.

(i) The potential difference across the primary coil is 230V.
The potential difference across the secondary coil is 1.5V.
The primary coil has 1840 turns of wire.

Calculate the number of turns of wire in the secondary coil.
(2)

xx = 1L number of turns = ... Ly A

N,

<{ /‘{ ResultsPlus

Examiner Comments

A clearly laid out and fully correct answer that scored the full two marks.
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Question 6(b)

Although the uses of a diode to rectify an alternating current into a direct current was known by
many, very few went on to link this to the need for a direct current to recharge the battery.

(b) In Figure 9, a diode is connected in swzr’i\e}:)s“r with the rechargeable battery.

Explain why a diode is needed in the toothbrush in this part of the circuit.

en0)  wee MNEE CUUNAK

|

% ResultsPlus
Examiner Comments

There is one mark for recognising that batteries are d.c. devices.

There is one mark for writing that diodes allow current in one direction only.

Two out of two marks scored.

A diede. c"'“l‘j allows  cwred to. %law e cme-
al»rednan Mais s needed . so. Haok He cuffezhf'

ke Keoho\rgeob(a loakrers  so Hat
u\u %a@:inLou’u.S(A .can... Luou'L@
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There is one mark for the diode only allowing current in one direction.

There is no mark for describing the current going to the battery; this was already described
in the question.

One mark out of two scored.

Many candidates thought that the diode limited the size of the current.

..... M &kmbkﬁmrr&nfﬁ&w}monﬁ

_direckion  =mo .  current isn't +o0o

ohigh e chomge.the  brushe

a\ -
ResultsPlus

Examiner Comments

There is only one mark here for current travelling in one direction.

A significant number of candidates seemed to think the diode was a LED used as an indicator.

(b) In Figure 9, a diode is connected in series with the rechargeable battery.

Explain why a diode is needed in the toothbrush in this part of the circuit.

a\ -
ResultsPlus

Examiner Comments
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An electric toothbrush may include one or more LEDs, but these are not the same as the
diode between the transformer and the battery.

No marks were scored here.

GCSE Physics 1PHO 2H
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Question 6(c)

The purpose of a commutator in a d.c electric motor was poorly explained. Although the idea of
switching the connections every half revolution was often shown, candidates did not go on to
describe that this would ensure the motor continuously rotated. The simple fact that the
commutator carried current from the battery to the coil (via the carbon brushes) was usually
omitted or described in terms of preventing the wires from getting tangled up.

{c) Figure 10 shows a simplified diagram of the split ring commutator in a
d.c. electric motor.

commutator

wires to motor coil

carbon brush

wires to battery
(Source: gsu.edu)

Figure 10

Explain the function of the commutator in a d.c. electric motor.
(3)

T commuatatol  reverses e directong of  trrenk
ey b . SO thet  Hhae ol in 4 wotor

LOn SN cominmoustu .

ﬂ ResultsPlus
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A clear answer that links:

* reversing the direction of the current every half turn (one mark)

+ enabling the motor to spin continuously (one mark).

Two marks out of three scored.
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ResultsPlus

Examiner Comments

This response links:

* reverse the current every half turn (one mark)

+ to keep the force acting (on the coil) in one direction (one mark).

In spite of it being clearly labelled an electric motor, a surprisingly large number of candidates
attempted to describe a dynamo or a d.c. generator.

iﬁ ResultsPlus
Examiner Comments

There is one mark for describing the current reversing every half turn.

However, the motor does not produce a current.

One mark out of three scored.
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Examiner Tip

Make sure you understand the difference between using electric current to create

movement (eg in a motor or loudspeaker) and using movement to generate an electric
current (eg in a dynamo or a microphone).

58

GCSE Physics 1PHO 2H



Question 7(b)(ii-iii)

Instead of a possibly more familiar graph, candidates were required to complete and interpret a
bar chart.

The completion was usually correct and a simple interpretation such as “the more plastic strips,
the fewer the nails” was given. Better candidates went on to recognise that the relationship was
not linear.

Examiners saw many references to “Inversely proportional”, and candidates appear to regard this
is being the same as a negative correlation. This is not true. Candidates should be discouraged
from using the term “Inversely proportional” unless it is a relationship where one variable is
clearly proportional to the reciprocal of the other variable.
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Question 7(b)(iv)

The question asked for suggestions as to how it could be established that the nails were not
permanently magnetised. Examiners would give one mark for suitable test that could include
testing the nails against each other, or another magnetic material or against a permanent
magnet or compass needle.

A second mark was for a clear statement about the expected results of the test. Although many
scored the first mark, the second mark was often lost for the incomplete description of the result.

(iv) A student thinks that none of the nails used in the investigation become
permanently magnetised.

Suggest how the student could test this hypothesis.
(2)

C o fne nodls . nove  been Picked uf) _______________________________________

’h’\ﬁ pamn%.u.g ________________ o lron. Poges g of . anomec.

"

T\o._l\- ...............................................................................................................................................................................................................................

\( / ResultsPlus

Examiner Comments

This response scores one mark for a suitable test; in this case trying to pick up a paper clip
or another nail. It does not go on to describe how the result would show whether the
student’s hypothesis was correct.

One mark out of two scored.
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(iv) A student thinks that none of the nails used in the investigation become
permanently magnetised.

Suggest how the student could test this hypothesis.
(2)

the Student . Should . hald one ot the NQils. used
Mo clemp.. ﬁbcm ........ Weitfe. high. Hold anotber
nail. touching the lofiom ok the Arskand .
nohce ik the Second il remani. hanging. . ...
ottec the  Student o 18k go. [f. not, fip
e second NGil.. upside clown and repeat.
IE thenail falld Again, the naild ave Na
been per monentty magnehsed.

.'\___
ResultsPlus
Examiner Comments
This very clear response gives a detailed description of the test for one mark.

It also gives a clear indication of what the results would show for one mark.

The candidate has been careful to check that the two nails were not actually repelling each
other (and therefore one nail falling off the other) by reversing one nail to make sure that no
attraction took place in any direction.

It scored two out two marks.
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Question 7(c)
The question required candidates to use a given equation that was probably unfamiliar to them.

To their credit, a large number of candidates, particularly the better candidates, confidently used
the equation and given values to arrive at the correct answer of 160 pT.

(c) The magnetic flux density, B, is a measure of the strength of the magnetic field of

a magnet.

B varies with the distance, d, from a magnetic pole of a magnet as given by
the equation

Bxd*=K
where Kis a constant for the magnet.

At a distance of 3 mm from the pole of a magnet, B = 650 uT.

Calculate the value of B at a distance of 6 mm from the pole of the magnet.
(3)

L
65e x 7 = (&fe

.
w X 6§ - Cgfo

- §$&FT =
6 "--——z\,-,z'_""'_'

B~ S

Bat6mm=_ %7 s s uT

ﬂ ResultsPlus
Examiner Comments
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A clearly laid out and fully correct answer.

Three out three marks scored.

'37’x CE0O=K = S8CEC

X8 - &S80
=S
-G

Bat6émm = O\—l% ....... — uT

.-""'----lI

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

Clear working allowed the examiner to award one mark for finding the value of K. However,
no further progress was made.

One mark out of three scored.

A very small number of candidates recognised that the equation showed an inverse square
relationship between B and d.
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This response shows a very clear understanding of equations and was able to arrive at the
correct answer in one single step.

Three out of three marks scored.
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Question 8(b)(i)

A large number of candidates were able to use the graph to find the increase in potential energy
of the spring as it was stretched. The most common error was to forget to convert the extension
from c¢cm to m. This resulted in a value that was 100 times too large. Nevertheless, examiners
would give partial credit for this answer.

(i) The increase in potential energy stored in the spring is equal to the area under
the graph in Figure 17.

Calculate the increase in potential energy stored in the spring when the
spring is extended from Ocm to 8cm.

Give your answer in joules (J).

cg(.m = 0.98m

346X 0,08
2

0.«

(3)

energy = ... Q.44 ... J

N
\/ /i ResultsPlus

Examiner Comments

Distance has been correctly converted from cm to m for one mark.
The correct points have been read from the graph (one mark).

The increase in potential energy has been calculated from the area under the graph (one
mark).

It scores the full three out of three marks.
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(3)

3 b
Gem = 0-08m.

O . O g ; 3‘
/
z/ energy = O"kh J

=014

AN
ResultsPlus

Examiner Comments

The candidate has drawn a triangle and labelled it with the values from the graph. This was
not strictly necessary but it did probably help the candidate to structure the correct
response.

It scores three out of three marks.

energy = ......\..

AN
ResultsPlus

Examiner Comments
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The extension has not been converted from cm to m and so cannot score full marks.
However, clear working shows the correct method and allows the examiner to award two
out of three marks.

GCSE Physics 1PHO 2H
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Question 8(b)(ii)

Calculation of the value of the spring constant was often correctly done, but the unit was less well
known. A very common error was to use the extension in cm and to give the value as N/m.

(ii) Calculate the spring constant of the spring using data from the graph in
Figure 17.

State the unit.

e2kx o (2)

= _
TER 2-0%

spring constant = ... P

a\

iﬁ ResultsPlus
Examiner Comments

A well laid out answer that scored two out of two marks.

e tne unit.
” f.N (2)
* wa
F - VA ¥ X
F G -
T — —_— 0yl s OiuS

" = (2.2

spring constant = LLLous unit ... .N./m

N

iﬁ ResultsPlus
Examiner Comments
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Examiners saw many responses like this. Although the correct equation has been selected
and rearranged, the extension has not been converted from cm to m. This means that the
final answer is 100 times too small. It scores one mark out of two.

An alternative approach is to substitute the previous value calculated for increase in potential
energy when the extension is 8 cm into the equation E = % x k x x2.

Figure 17.

T
State the unit. O ) l U(b( :% x K x 3

| o 2xOl4Y4 - oys
%"(9 ’_%6 ¢ OI%L

(2}

spring constant= ... LTE\) ................. unit ...... N/m ..............

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

Here the candidate has used both methods and arrived at the same, correct answer in each
case. It scored the full two out of two marks.
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Question 8(b)(iii)

Candidates were required to draw a free body force diagram. Examiners were looking for
correctly labelled vectors that would both pass through the centre of the block.

N
\( { ResultsPlus

Examiner Comments

The two vectors are in the correct direction but there is no indication of the size.

' . ResultsPlus
KD

Examiner Tip

Force vectors must have a size as well as a direction. This scored one out of two marks.
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A fully acceptable free body diagram that scored two out of two marks.

A
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(s *nt‘

SN
£

V

3
?
5

\(/< ResultsPlus
Examiner Comments

Although the two vectors have the correct size and point in opposite directions, they both
act near the edge of the box. The weight would not be in equilibrium; instead it would spin
around.
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One mark for correct size out of two possible marks.
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Question 8(c)

This question required candidates to find the resultant of two forces. It was targeted at the higher

grades.

Examiners saw several confident responses that constructed a parallelogram to find the direction

of the resultant force.

diagram is
drawn to scale

M&L\\U\“ Corce AN
6 _
X -;Z*.—SN

g':-‘ L""-"- 7_c~\,
Len= \N

N
ﬂﬂesnﬁsﬂlﬁ

Examiner Comments

Here the size of the force was found by first measuring the length of one of the given forces
(here 4N) to determine the scale of the drawing (2cm = 1N). The length of the resultant force
vector was then measured to be 6 cm which, using the scale already determined, meant that
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the size of the resultant force was 3N. It scored two out of two marks.

W’_g’l = é

diagram is
drawn to scale

Bom
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Other candidates recognised that the three forces were the sides of a right angled triangle.
This meant that Pythagoras’ Theorem could be used to find the size of the resultant force

and so score full marks.

diagram is
drawn to scale
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Some candidates simply drew another 4N force at the same angle but starting from the top
of the 5N force. The resultant force was then drawn between the bottom ends of the two
given force. This was an equally valid method and scored the full two marks.
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Question 9(a)(i)

Most candidates seemed familiar with the idea of the apparent loss in weight of an object
immersed in a liquid and often described this in terms of upthrust on the block but rarely linked
this to the idea that the block displaced liquid.

9 (a) Figure 20 shows a metal block being weighed by a newton meter (force meter).

In Figure 20a the block is hanging in a liquid.
In Figure 20b the same block is hanging in air.

Figure 20a Figure 20b
(i) Explain why the reading on the newton meter is different in Figures 20a
and 20b.
(2)
The 2. KA. Q... HMoc... . D0ek . .. ooked fo. \eas. s

R Y. V) ﬁd%»mmmw_ﬁ[m k... K
....... Ochig . 0w ko Cecstonos, . Mot Fo
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The apparent loss in weight shown on the force meter is correctly linked to upthrust due to
the liquid.

Examiners would accept the liquid being described as water.

It scored one mark out of two.

Some candidates went on to explain that this was because the liquid had a greater density than
air.

12

ig ResultsPlus
Examiner Comments

An acceptable explanation that scored two out of two marks.

Only a very few candidates correctly linked the loss in weight with the weight of liquid displaced.

1£)
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A correct explanation that scored two out of two marks.

Good responses could be quite short.

‘(lssmmmﬁtt:*ammﬂ

ResultsPlus

Examiner Comments

Avery clear response that linked:

+ upthrust (one mark)
+ weight of liquid displaced (one mark)

+ liquid is more dense than air (one mark).

This scored the maximum of two out of two marks.
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Question 9(a)(ii)

This was a multi-stage calculation that built on the previous question. It was targeted at the
higher grades. Successful candidates adopted the following approach.

Calculate the loss in weight to find the weight of liquid displaced. (2N) for one mark.

Use this calculated weight of liquid and the given value of density of liquid to determine the
volume of liquid displaced and hence the volume of the block. (1.43 x 10* m*) for one mark.

Use the calculated volume of the block and the weight of the block as shown on the newton
meter in the equation to calculate the density of the block for one mark.

Correctly evaluate to arrive at a value of 4.9 x 10° kg/m? for one mark.
Partial credit could be obtained by successfully completing each stage as indicated.
7-5 ~
(i) The density of the liquid is 1.4 x 10*kg/m?.
/\' Calculate the density of the block.
\Er‘av_ithlg strength, g, = 10N /kg
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A fully correct answer with clear working. It scored all four marks. Well done!
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This response started with the wrong value for upthrust (5N rather than 2N). However, it did
g0 on to use the correct equations to determine the volume of liquid displaced and the
density of the metal. The examiner could award three out of four marks.
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The upthrust has been calculated as 2N. This can score one mark.
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Question 9(b)

The question presented candidates with a picture and a drawing of a hand winch that can be
used to lift heavy loads. Candidates were asked to apply their understanding of physics principles
(in particular equations used in calculations), to explain how the sizes of each component helps to
determine the effort required to lift a given load.

Candidates engaged well with this question and examiners saw many different approaches. In
each case, where several sizes were discussed, examiners gave credit for the best application of
physics demonstrated.

The most popular approach was to consider the distance between the effort force on the end of
the handle and the pivot point; in this case the centre of gear Y. A good discussion would include
the equation moment = force x perpendicular distance. Provided that the distance was clearly
related to the length of the handle, it can be shown that, for an increased distance, the same
moment can be obtained from a smaller effort force. A common error in this approach was to
confuse work done with moment of a force. This would limit the score to level 2 only.

It is possible to use work done = force x distance to argue that, for a longer handle, the effort
moves through a greater distance during one rotation and so, to do the same amount of work, a
smaller effort is required. Examiners rarely saw this clearly expressed.

It is also possible to consider the gears. Consideration of their relative radii can be used in
moment calculations. A smaller gear Y would result, (for the same effort force) in a smaller
moment where gear X and gear Y meet. Provided gear X remained the same size, this would
reduce the force needed to move gear Y. Examiners saw some examples of this being used
successfully but many responses implied that the force of Y on X would be increased.

Finally it is possible to consider the number of teeth on the gears. The gear ratio determines how
many times gear Y needs to turn to make gear X revolve. This can be used in a work done
calculation involving the total distance moved by the effort to move the load upwards by a given
distance.

Alternatively, consideration of gear ratio can be used in a discussion about the speeds of the
effort and load. A load moving more slowly takes longer to move up through a given amount.
Therefore, using power = work done / time taken, a smaller power input is required for the same
amount of work done.
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Figure 22 shows the important parts of the device. The curved arrows show the
directions of rotation of the handle, the gears and the drum.

gear X

drum fixed to gear X

“ ol

effort force

long handle

load being lifted

Figure 22
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The size of the effort force needed to lift the load is determined by the sizes of the
parts of the device.

Explain why this is the case.
Your answer should refer to
the sizes of the different parts of the device

« how these sizes are used in relevant calculations
(6)
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(Total for Question 9 = 12 marks)
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The first paragraph discusses the length of the handle and the moment of the effort around
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the centre of gear Y. A suitable equation has been used and it is clear what is meant by
"force” and “distance” in this application of the equation. It concludes that the longer the
handle, the less the effort needed for the same moment. This is a level 3 response.

The second paragraph discusses the sizes of the gears. However, it does not consider the
effect of changing one or both of the sizes. This is a level 1 response.

Overall, the candidate has given at least one Level 3 answer. It scored six marks.

parts of the device.
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After mentioning the gears, this answer considers the length of the handle and reasons that
a long handle decreases the effort needed. The candidate has attempted to support this
with an equation; work done = force x distance. This would be relevant if it had been clearly
stated as the distance moved by the (end of) the handle over the revolutions of the handle.
This was not the case. This is a level 2 answer that linked a size to an equation, but because
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the equation was incorrectly used it was placed at the lower end of level 2 for three marks.
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Question 10(a)(i)
Candidates generally found calculation of resistance straightforward. As may be expected, most
errors resulted from incorrect conversion of 6mA to 6 x 102 A.
10 (a) A student connects a resistor across the terminals of a 9V battery.
There is a current of 6 mA in the resistor.

(i) Calculate the resistance of the resistor.

vE A X = 6MQ‘& (2)
- M ex 10”3 A
S -
€° =
e . \SQO
-3
&x1O resistance = ... \ 5DD ................ Q
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A well laid out and fully correct answer. It scored two out of two marks.

(2)
V= \ X% > 221§
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resistance = ... e N Q
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The candidate did not convert mA into A. It scored one out of two possible marks.
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Question 10(c)

This question required candidates to recall a core practical that investigated resistors in series
and in parallel.

Very many candidates had clearly carried out this investigation and could produce excellent
responses that included well drawn circuit diagrams and detailed discussion about the currents in
each circuit and the pd across the resistors.

Weaker candidates often struggled to either draw a suitable circuit diagram or failed to describe
how voltmeters and ammeters are connected. This limited the answer to level 1 or the lower end
of level 2.

Space for circuit diagrams
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Well drawn and clear circuit diagrams showed resistors in series and in parallel. Ammeters
and voltmeters were correctly placed.

The first paragraph in the written answer mentions a series circuit and confirms correct use
of the voltmeter. Examiners would credit such a description if the circuit diagram had been
unclear. However, no results have been given.

The second paragraph correctly gives the expected results that would be obtained from the
parallel circuit.

A correct description of how to obtain measurements with expected results for one circuit is
a level 2 response for four marks.
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Space for circuit diagrams
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The circuit diagram shows two resistors in series and a correctly placed ammeter. No
parallel circuit has been shown and the voltmeter is incorrectly placed.

The description mentions how to place a voltmeter but it is unclear. It goes on to mention
voltages in series and parallel circuits but only states that they will be different without
specifying which one is larger. There is an attempt to describe the differences in "pathways"
in a series and parallel circuit but this is unclear. The last sentence confuses resistance and
voltage.

This is a level 1 answer that demonstrates elements of understanding but scientific
techniques lack detail. This response scored two marks.

Space for circuit diagrams
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Two well drawn circuit diagrams clearly show series and parallel circuits with correct
placement of ammeters and voltmeters. In addition, the inclusion of expected values next to
each meter demonstrates how the currents and voltages would be expected to be
distributed even though the total current in the two circuits would not both be 10A.

The description clearly describes how the battery voltage is distributed in both circuits. It
also describes the current being shared between branches of the parallel circuit but being
the same through the whole of the series circuit.
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This is a level 3 answer that scores six out of six marks.
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Paper Summary

Overall this exam gave ample opportunity for candidates to display their knowledge and
understanding at grades 4-9; particularly in the topic areas of electricity, electromagnetism and
forces. Less confidence was shown in the application of Archimedes' principle and also the
difference between the moment of a force and the work done by a force; both of which can be
calculated from force x distance.

Candidates have continued to do well with most calculation questions, although some did not
cope well with significant figures and some of the units involved.

Based on their performance on this paper, candidates 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.

+ Always question ‘What is the purpose of this experiment?, making sure that they are clear in
their minds about it.

Candidates also need to have the mathematical skill of being able to round off results of
calculations to an appropriate number of significant figures.

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

In constructing explanations, candidates need to take note of the marks allocated to a particular
question and respond with a corresponding number of points in their answer.

Candidates should look carefully at diagrams and make sure their answer is in the correct
context. For example, very many candidates attempted to describe the action of the d.c. motor
commutator in the context of a dynamo or d.c. generator.
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Grade boundaries

Grade boundaries for this, and all other papers, can be found on the website on this link:
https://qualifications.pearson.com/en/support/support-topics/results-certification/grade-
boundaries.html
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