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Paper 2H

Qqestion 1

X )’ ——
-

Leave\
blank

1. (a) A student wants to use metal wire as part of a model bridge that she is building. To
test if a wire is suitable she hangs a mass of 0.5 kg from it and measures its extension.
Calcul eight in newtons of the 0.5 kg mass. 0.5XI0= B W —

(b) She continues to add masses to the end of the wire. The graph shows the results of
her experiment.

6

Extension of
wire in mm

Weight added to wire in N

Indicate on the graph the region associated with Hooke’s law. )0
Lxrention = {heechy ng sevie (6))

(ii) Explain your answer.

({QKO'PQ‘”*‘OIW.CA&{D"{MQ\”VQC(AA\ABFOY’CQ
@

(¢) The student thinks the wire is too weak and decides to replace it with a thicker wire >Q
of the same material and length. She tests it in the same way as before by hanging
masses from its end.

Show her possible results on the axes above. —® Steeper LI ue ><7
@

Q1
L
(Total 6 marks) 1

Question 1 (out of 6)

Calculation of the weight of a 0.5 kg mass gives rise to common errors such as
0.5x10=50N and 5 x 10 =50 N.

A mark was given for the use of W =m x g in (a). Identification of a Hooke’s law region on
a force-extension graph often causes problems even to those candidates who do know the
answer. Using the axes to represent a material of different length and/or thickness proves
difficult for most candidates.

Question 1 (score 2) D standard

5 x 10 =50 N scores 1. Although the candidate knows that force is proportional to
extension this is not indicated on the graph in (b)(i). Both marks are lost in (c) for a
line above the original one.
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Question

2

2.

The circuit below contains a 1.5V dry cell, an ammeter and a thermistor at room

temperature,
L5V
-

(a) At room temperature, the resistance of the thermistor is 1000 O,
Calculate the current, in amps.

T A Sy A e L =
.................. 'I“'/‘)k“j/: {aoo.n[”g/(‘/ﬂ :
...................................................................... Current = [‘5/{/0—OZA @

3

(b) What happens to the resistance of the thermistor as its temperature increases?

a5 {b femperdut-e. increas. die Fesis faizce.cnom
' @

(c) What happens to the current as the temperature of the thermistor increases?

M—f ..... Cé[[i!fé‘.’/fl..z.{.a./zfcfﬁﬁ.ff’ @\’(

(Total 5 marks)

%

Leave
blank

/
iy

Question 2

Calculation of | given values of V and R. Recall that resistance of a thermistor decreases

(out of 5)

as temperature increases and that current increases as a result.

Question 2 (score 4) C standard

The effect of temperature on resistance has been reversed and is incorrect but the error is

carried forward in (c). This still represents work at a high level for this section.
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Question 3

b

3. The diagram represents the electromagnetic spectrum.

Gamma-rays | X-rays | Ultraviolet | Visible | Infra-red | Microwaves | Radio waves

for 9

(a) Which of X-rays and radio waves has the longer wavelength?

........................ LD IO e ,/

(b) Which of X-rays and radio waves has the higher frequency?

......... D X 127 5 K
4 ' @)

(c) State one use of X-rays.

Ao Seedf nece. .. ORE... SROES... LD... 00804 .t te
o e N O

(d) State one property that all electromagnetic waves have in common.
,ﬂ’uzﬁl ..... %W&LL(IQAJ#CM&M ..... L.
| )

(e) State the law of reflection.

eI E... .. (nciderce.. S ..cAtiiotd. . th.......
...... aag ledtﬂeélec;ho:q
a

(f) A teacher wants to demonstrate the law of reflection to his class.
Suggest two reasons why he should use visible light rather than X-rays.

et cotd -

Leave A
blank

Question 3 (out of 7)

This question relies on the recall of properties of electromagnetic waves and reflection.

Question 3 (score 4) C standard

This candidate did not know a use for X-rays, a property common to all electromagnetic

waves or a second reason for not using X-rays to demonstrate reflection.

IGCSE Physics (4420) Exemplar candidate responses
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Question 4

R 4
( Leave )
blank
4 metal glass bulb
filament
(a) A metal filament lamp is switched on.
Complete the boxes to show the energy transfer that occurs.
(=hennicod.. energy ™ EieChaced. and (Qﬂ.\/\i? energy ?
e |
(b) The lamp is rated at 100 W and is left on for 30 seconds.
How much energy, in joules, is transferred to the lamp?
30
......... P woncdone 008 =2l
Tk kouen 274
....................................................................................................................................... X
Energy transferred = . 32.0.0... J X
P
x © The lamp is only 5% efficient. What does this mean? 3
)2 Lounp ..... b S 28k Ot . 028 o
n
nd... et a0d InedS wdey. Efptelenty. |
............. . :
U CUB0 O ZO0To s
2 4
2]/
(Total 7 marks)

Question 4 (out of 7)

Show the energy transfer for a light bulb for 3 marks. Calculate the energy transferred to
a 100W light bulb in 30s. Explain what is meant by “the lamp is only 5% efficiency’.

Question 4 (score 2) D standard

‘Chemical’ energy has been used instead of “‘electrical’ energy in part (a). Also
1000 has been used instead of 100 in part (b). This error where different data is
used for whatever reason (usually carelessness) will always be penalised. A mark
cannot be scored for the formula because it is given on the inside front cover of
the paper. A mark would have been awarded if the formula had needed to be
transposed. The ideas presented on efficiency are not clear enough.

4 IGCSE Physics (4420) Exemplar candidate responses




Question 5

5.

ceiling

solid wall —__| f

solid floor

convector
heater

(2) The room shown is heated by a convector heater. The arrows show the direction of
movement of the air within the room.
Is the highest temperature at A or B or C?

(b) The room has a floor area of 20 m® The height of the room is 3 m and it contains air
of mass 72 kg.
Calculate the density, in kilograms per cubic metre, of the air in the room.

m 12

...................................................................... Density = ... 2........ kg/m®
3
(c) The density of air changes with temperature.
Is the density of air lowest at A or B or C?
............ G
@

{d) Some heat energy within the room is transferred through the solid floor.
Name the energy transfer process taking place.

@
(Total 6 marks)

blank

\ W

Q5/

Question 5 (out of 6)

This shows the movement of air in a room heated by a convector heater. There is
calculation of the density of air in the room and the regions of greatest temperature and

lowest air density have to be located.

Question 5 (score 4) C standard

In part (c) there is a common error. The region of lowest air density is A being the same as
the answer to part (a). Many candidates associated the term lowest in (c) with the lowest
part of the room and answered C instead of A. This candidate has answered ‘convention’
meaning ‘convection’ but the correct answer is ‘conduction’. It is always best to learn to
use the correct term! An answer like ‘convuction’ would have been penalised even though

it is also only one letter different from the correct answer.
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Question 6

e

LcawcN
blank

6. A technician measures the activity of a radioactive source.
The activity is 400 Bq. After 20 minutes the activity decreases to 100 Bq.

{a) Calculate the half-life, in minutes, of the radioactive source.
Yo = 2Apc 2e@o Qoo D100 2onmw

9

@

(b) Why is this source unsuitable for dating archaeological specimens?

..... L bt 5020 A28 i |V

0y

\\\,\)

(c) The technician continues measuring the activity from the source. The measured
activity does not drop below a certain value due to background radiation.
Name two sources of background radiation.

N

>

2

2]

:
> ,

(Total 5 marks)

Question 6 (out of 5)

This involves a calculation of the half-life of a radioactive from two values of activity at
different times. Reasons for the unsuitability of the source due to its short half-life are
sought and two sources of background radiation are also asked for.

Question 6 (score 5) C standard

This is a very good answer. The idea that 20 minutes represents two half lives is
understood. It is a good idea to state this because it is worth a mark by itself. Part (b)
shows further understanding of what half life means. Part (c) is recall.

6 IGCSE Physics (4420) Exemplar candidate responses




Question 7

Leave
blank

7. The diagram shows an example of an analogue signal and an example of a digital signal.

Voltage

A 4

Time

Voltage

v

Time

Complete the sentences.

(a) The analogue signal varies ......... UO\%mﬁ/‘L ........ between a maximum and X
minimum value.
1 R
1) / )
(b) The digital signal only has two values. These are 1 which corresponds to /
..... ©4h........and OQ/C which corresponds to Anlte X
@ Q7
(Total 4 marks)  |F.Y] 1

Question 7 (out of 4)
No candidates scored full marks on this question.
Question 7 (score 2) C standard

This shows a knowledge of ON and OFF but has filled the other two gaps with the labels of
the graphs (voltage and time) given. This was a very common response.

IGCSE Physics (4420) Exemplar candidate responses 7




Question 8

Leave
blank

8. A physics teacher uses the apparatus shown in a demonstration to her class.

metal rod
magnet

magnet

wire

She moves the metal rod upwards and the voltmeter briefly shows a small reading.

(a) Why does the voltmeter show a reading?
(in Mhe wive because)
Volbede 75 mduced Awivn a conductor 15 moving in

5
B
=
o
3
?
i
(1

(b) A boy standing at the back of the class complains that he cannot read the voltmeter.
Suggest two ways in which the teacher could use the same apparatus to produce a

‘o
et
Ehd
is
had
>
i
:
o
2
i
H
i
]

NN
RN
N

(Total 5 marks) 4

Question 8 (out of 5)

Candidates find the topic of electromagnetic induction difficult at all levels. The rod is a
conductor and cuts magnetic field lines inducing a voltage. The term “induce’ is essential
here and cannot be replaced with ‘create’ or ‘produce’.

Question 8 (score 4) C standard

This shows an understanding of the topic and mentions the three important points in (a).
In (b) the same apparatus must be used to increase the magnetic field. This is achieved by
moving the magnets closer together. Stating that the magnetic field must be increased is
insufficient.

8 IGCSE Physics (4420) Exemplar candidate responses




Question 9

Leave
blank

9. Onaday when there is no wind, a rock falls from a very high cliff. It does not hit anything
until it reaches the ground.

(a) Give the name and direction of each of the two forces, apart from upthrust, which act
on the rock as it falls. o
1 C(rcuv{k'g} 4o wacds He earte

N\

'(b) One of the forces which acts on the rock changes significantly as the rock falls.
Name the force and explain what happens.

.... Aic resistomce Weveases as o ok gaige speedonsd |7
e ferces lonlamce ook Gnvoh The temanal yelondy ¢ reachned /
@)

(c) The mass of the rock is 450kg. At one point in its fall the unbalanced force on the
rock is 60 N.
Calculate the acceleration of the rock at this point and include its unit.

) T = pass x accelevetion 6O = A< o
ExD
.............. Vo= L

g
Q
8,
fe)
8
g
=
I
io
Hr
;w
iz
i
\

(d) After some time, the falling rock reaches its terminal velocity.

(i) Describe the motion of the rock when it is at terminal velocity.

& Tva ¥ ock s Qf‘

(ii) State the size of the unbalanced force on the rock as it falls at terminal velocity.

4500 N

SN

=
LR
A

(Total 9 marks)

Question 9 (out of 9)

This is the first of the Higher Tier questions that test in the range B to A*. With a total
mark of 9 it requires a lot of descriptive work and a calculation. At this level candidates
will be asked for units in their answers and may have to manipulate familiar equations to
change the subject of the equation. Here a calculation is required from F=m x a.

Question 9 (score 8) A standard
The last mark was lost for stating that the size of the unbalanced force at terminal velocity

is equal to the weight of the body rather than zero.

IGCSE Physics (4420) Exemplar candidate responses 9



Question 10

Leave‘\
blank
10.. (a) The drawing shows an electrical circuit containing a cell, a famp and some insulated
copper wire with clips.
(i) A direct current passes through the circuit.
Name the particles that flow. /

...... . Racdens.. (chonggn. 0. Q 8wkt ) ..

‘Why do the particles flow from the negative terminal to the positive terminal?

(ii) The circuit has a 1.5V cell.

Complete the sentence by adding the names of the two missing units.

Avoltisa .......... @ ...... m ....... W ...... |31 S g Lot X

(b) Astudent has a reading lantern. It contains a 1.5 V rechargeable battery. The lantern
uses solar cells to charge its battery during the day. The student switches on the
lantern at night to read.

Use the relationship £ = I x V' x £ to calculate the average current from the battery
when it delivers 216 J in 2.0 hours.
Show how you get your answer and include the unit.

376:T«X15XQX60X6@ .................................................

fxﬂ@xoiﬂmp Average current = @tOiAP\P
3) Q10

_Fﬂ.
(Total 6 marks) b 1v

Question 10 (out of 6)

Recalling that electrons are negatively charged and flow from negative to positive and
recalling the definition of the volt as a joule per coulomb.

Question10 (score 5) A standard
The definition of the volt is not well known. A mark has been missed in (a)(i) for not
mentioning that electrons are negatively charged.”

10 IGCSE Physics (4420) Exemplar candidate responses




Question 11

Leave
blank

11. Some children are playing on a swing.

(a) Ann has amass 0of32kg. At Y her kinetic energy is 784 J. g * wm(<"
Calculate her speed in my/s.

- ‘ v
\L\f.\@’.c'w‘.knmﬁ.@.e..%.wmss.)s..xce.\m&»a} ......... o e
R

3
hn
é
<X~
N

(b) (i) Ann started her swing at X. How much more gravitational potential energy did
Ann have at X than at Y?

~

1508000 G i 056, B aiast. Sric Moo /S
NS, ettt ‘/{"T
I TSR o T N0 I 4 0N T
(Total 5 marks) ’a
=

1S
Question 11 (out of 5)
Calculation of speed from a given value of kinetic energy is as difficult as it gets
numerically. Always look out for situations where an amount of kinetic energy transfers
to the same amount of gravitational energy and vice versa.

Question 11 (score 5) A* standard
A very good answer. There are many responses that can be awarded marks in (b)(ii).

IGCSE Physics (4420) Exemplar candidate responses
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Question 12

12. (a) A student uses a rectangular glass block to determine the refractive index of the glass.

(i) Describe the experiment. Draw a diagram to illustrate your answer.

- o OF yCidoree

)
| =

vefrackion

= omj\l ok

oY Glass pleck

N

nattrak rs«% of m«?

B3

//
//‘
3 (ﬂevmo\r& ﬂLbldk) : C}o!‘hﬁv ﬂgh‘)
affer b vod baves M. Heck." Drmae. shraight ineshand MY
neasure... ot angls. obindidance. ond xefraclion. Gleulde e | /]
Tebrackive twdex uSH\?. turis, evm.h’oh: w < ss[il:\;' @

(ii) The student finds that when the angle of incidence in the air is 68° the angle of
refraction in the glass is 38°,

The table contains information about the two angles.

Angle Cosine Sine Tangent
38 - 079 0.62 (.78
68° 0.37 0:93 248

Calculate the refractive index of the glass.

sin | @-93
.............. LRI S SN - O, /
................................................... Refractive index = 15 /
3)
7
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'd ™\
Leave
blank

{b) (i) What does the term “critical angle’ mean?

LIE L e vl of lacidence. ds...grester.. tan  criticad
anglt,. .. Sare. (5. e Rirected Yoy bod | total s

Linkewnal veflection . 1aMeS  DOCE. ..o

’ g @

(ii) State the relationship between the critical angle and the refractive index.
= oL 4
simxgritical aml = h 2SN C = W -
@ Q12
(o~
(Total 10 marks)

Question 12 (out of 10)

This is one of several situations where a description of an experiment is required on the

theory paper. Here it is refractive index. The others are speed of sound and density. A list

of apparatus and a method are required. Learn them!

Question 12 (score 10) A* standard
A very good answer. The description in (a)(i) is very clear and the diagram is suitably
labelled.

IGCSE Physics (4420) Exemplar candidate responses
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Question 13

13. A temperature of zero kelvin is sometimes described as absolute zero. It is equivalent to
—273 °C and is the lowest possible temperature.

(a) Explain, in terms of particles, why absolute zero is the lowest possible temperature.

A gbsoloke Zoro. e, pechoes.. stee. macad. ey

Jnoee e BERC SISO e

@
(b) Calculate the kelvin temperature which is equivalent to 22 °C.
k=0 € -2IR = 27% v22
2_7 2 rzz:ZﬂS ............... Kelvin temperature = 235k
)

(c) There was a large fire at a factory. In one part of the factory a sealed gas cylinder
exploded due to the high temperature. This cylinder was designed to withstand a
pressure of 2000 kPa. Before the fire the pressure in the cylinder was 500 kPa at
22°C.

Investigators concluded that the temperature in that part of the factory must have
been over 900 °C.

Use the relationship B _Ps 4 show whether o not the conclusion was correct.

f Pl
R S
2D
= =
Y- e

(d) The average kinetic energy of the molecules of a sample of gas is doubled. What
effect, if any, does this have on the kelvin temperature of the gas?

(Total 5 marks)

~

Question 13 (out of 5)

The topic of gas laws cause problems when the ideas of absolute zero and Kelvin
temperature are not understood.

Question 13 (score 3) B standard
Temperature has not been converted to Kelvin even though candidates are led into it in
part (b).

14
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Question 14

f Leave‘
blank
14. (a) A family has a diesel generator. The output from the generator is 120 Vac. They
also have a transformer which will reduce the voltage from the mggqmlm_m.ﬁm‘
(i) What do the letters a.c. stand for?
.............. R “ri\fmq&euwmw\v —1

(0))

(ii) Describe a.c.

....... (-\C,\Ser,.x qmm—eml o VEYTRTY c;w,a\ <,

........ LS. CQ0S -\_q\a.,\.:quw LIS ...m:\f.ﬁé...ﬁsged
b ¥,.o +ie TR s Og@-d\ V. ‘\’(LJ.QLU-&S(I)

(b} (i) Calculate the value of the output current, in amps, when the input current to the
transformeris 1.5 A, *

(Total 5 marks) ~

— Plon's Lano g/

Question 14 (out of 5)

As with electromagnetic induction, the topic of transformers and a.c. is not well
understood.

Question14 (score 3) B standard

‘Alternate current’ has been accepted as an answer instead of ‘alternating current’ but
the correct term should always be given. The description of a.c. is inadequate (moving
and constantly changing). This requires a reference to change of direction. This can also be
answered successfully with a suitably labelled sinusoidal graph. The assumption behind this
transformer calculation that it is 100% is not known. Instead the candidate thinks that it
depends on Ohm’s Law.

IGCSE Physics (4420) Exemplar candidate responses 15




Question 15

16

15. The drawing shows a dam and a hydroelectric power station. Water from near the top of
the dam flows through pipes to turbines in the power station.

(a) The dam wall needs to be thicker at the bottom than at the top.
Explain why.

(b) As water begins to flow through the pipes from near the top of the dam, a useful
energy transfer takes place. Complete the boxes to show this energy transfer.

potentisd. ... energy - Kinetlc. . energy

@
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Leave

blank

(c) State and explain one advantage and one disadvantage of using hydroelectric power
stations for large-scale electricity production.

water .
Advantage .. B 3 o Yenewable souvee o [t @ used .
LOVEY A OVEY  ocin  asp——there 8wy -
@
Disadvantage DI e B LOveugh € ad horr 03 less e

(d) Electricity generated by the power station is transmitted over long distances. Before
this happens a step-up transformer is used to increase the voltage.
State and explain one advantage and one disadvantage of transmitting electricity at

very high voltage. )
Advantage ..Tncxeesing... the... veltege.  decrenseS. . fhe. covvent. Less
(Q.cht telhes pl«ce.) /

...... canent. meems... less. heating. los< A ond . less . powex. lost s
ome do e enersy. fost e heed i e,

2)
Disadvantage .DWg...Y0. . kigh vitsge | fhave 15 A visk of cnaries.. //
Preduciing . uhich.. ab... adit... i o e TS have to
BT 3 (S YU P ¢ SO

@) 15 I

" 1O

(Total 11 marks)

Question 15 (out of 11)

Detailed guestions on renewable energy sources are not well answered, in particular their
disadvantages.

Question 15 (score 11) A* standard

A very good answer. Not many candidates made the point that not only is the pressure of
the water greatest at the bottom but that is where the wall must be at its strongest. In (c)
and (d) most candidates found it difficult to propose two advantages and two
disadvantages of using hydroelectric power and also two advantages and disadvantages of
transmitting electricity at very high voltages.

IGCSE Physics (4420) Exemplar candidate responses 17




Question 16

18

16. The diagram shows part of a simple electric motor.

axis

coil
The motor is connected to a d.c. power supply.

(a) A student predicts that, when the motor is switched on, the coil will turn in a
clockwise direction.

(i) Name the rule which the student cozld use to make this prediction.

{ﬁémmjggh Ccu.a/rcéé ............................... —

(ii) Explain how the rule shows that the coil will turn in a clockwise direction.
You may add to the diagram or draw another diagram to help ymizzain.

...... u},}ﬁ rsm/ﬁféaa[lwc{wmaP L. Conveol
..... ’§5Lowwm%?3hdzgr?zrﬂ!{'%wnj

........... o
' rohon
l,\xwé - e mor'M

Seveeat

4

(G
@

(iii) Suggest one change which would make the coil turn faster.

ac[C/mOh&A'm.s{?%wal ................................

1

(iv) Suggest one change which would make the coil turn in the opposite direction.

............. rQVsQrSeMv(Pc)/QVI@O/%WjL‘.a}

M

e
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(b) The diagram shows an electric motor lifting a load.

0.50 A electric motor

distance moved = (.80 m
time taken=2.0's

E=7—load=3.0N

Use information from the diagram to answer the following questions.

(1) Calculate the useful work done in lifting the load 0.80 m, and include the unit.
GH
Y. i e VSN S8 6 FN SR

TCrey \a.e(mvﬁv

(Total 11 marks)

S\

1.5 uﬂig«ais\eﬁ,&& M S dop consase T

-
Leave
blank

;x\

Question 16 (out of 11)

This asks for the left hand rule as the principle of the electric motor and its

demonstration in a particular situation. The question provides a lot of data to enable the

calculation of the work done by a motor in lifting a load.

Question16 (score 7) C standard

The right hand rule is wrongly given but the calculation is correct. This is a good example

of knowing enough physics to merit a safe grade C.

IGCSE Physics (4420) Exemplar candidate responses
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Question 17

20

Leave |
blank
17. The diagram shows the inside of a gas-cooled nuclear reactor.
> - control rod
thick concrete shield
hot gas out
blocks of graphite : ? -_ : g
£ Z
% Z
& o
Z. :
uranium fuel rod I . :
"gas forced up through cold gas
the spaces between ;
the blocks of graphite pumped in
(a) What is the form of the main energy output from the reactor? )
e
........................ Bermal enecsy | ]
Ly
(b) Complete the sentence.
The nuclear reaction which takes place in the reactor is an example of a / 4
........ Fisson............... reaction.
1
(c) Explain why the blocks are made of graphite.
........ Thoy. abiorb newhons _and slow  fhom elown s hat -~
b
........ b nel o (ot of newtions aw. absorhed,. S reum 0
....... B onrel | fe | vection el leep it Sefe. ..
)
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Leave
blank
(d) Explain how the control rods are used
(i) in the normal operation of the reactor
..... They..abserb. . newhons  so by lewering  er raising.. |
nﬂ. mn ) / |~
drp,. ey Can. Candrel.  The . rale _of  tne. reesHon. |
@

=
(Total 8 marks) a;/

Question 17 (out of 8)

A descriptive question on a nuclear reactor requiring some knowledge of the function of
the moderator and the control rods.

Question 17 (score 7) A* standard

A good answer. One mark was lost in (a) for why the blocks in a diagram of a nuclear
reactor are made of graphite. They slow down neutrons (scores 1) so that not a lot are
absorbed by uranium is incorrect and contradictory. Few high marks were seen for this
question.

IGCSE Physics (4420) Exemplar candidate responses
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Question 18

Leave
blank

18. (a) All living things contain carbon atoms. All materials such as leather or wood, which .
come from living things, also contain carbon atoms.
Of all these carbon atoms, a tiny proportion is carbon-14.

The nuclear equation for the radioactive decay of carbon-14 is
¥C > N+ Je

Beta particles are emitted in this decay. How can you tell this from the equation?

(b) There are three forms of carbon: carbon-12, carbon-13 and carbon-14.
Complete the sentence. ‘

These three forms are ..... NSRS R ... of carbon. : . o

1Y)

(c)ﬂ Radium-226 is a radioactive metal which decays by alpha emission to radon-222
which is a radioactive gas.

Complete the nuclear equation for this decay.

2ggRa —> 8¢ Rn+ He

: 2) 1018
(Fotal 5 marks) 1\/

TOTAL FOR PAPER: 120 MARKS . .

END

Question 18 (out of 5)

This question was well answered with candidates knowing how to complete a nuclear
equation showing alpha decay. The term ‘isotope’ needed to be known and also how beta
particles could be identified from a beta decay equation.

Question18 (score 4) B standard
Only one property of a beta particle was given.
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Paper 3

Question 1

A student is asked to investigate the properties of three different cups.
The cups are all of the same size and shape but made from different materials.
These cups keep drinks hot for as long as possible.

She has the following apparatus.

thin thin thick
metal plastic plastic

(2) Describe how the student would use the apparatus to determine which cup keeps the
liquid hottest.
™ e-\—h otk

Warer M bne kobHe wniil

nde

ot
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(b) List o things 't’ha?ﬂs}?g?ﬁ\oul‘a‘ieep constarit év:v"[EIf %\?ﬁelp;a\r?l‘é‘ cups 0 This
mvestigation.

CUPS =N AP TNESOU KRG e TE M P S vt A-e @

(¢) During the investigation she takes readings from the measuring cylinder and the
thermometer.
Record her readings.

85
80
75
70
65
60
55

LU

thermometer measuring cylinder

@
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(d) The student makes the following notes during the investigation with the three cups.
o - -
32.46 °C after about half a minute

List four criticisms of her recording of data and experimental method.

| Pev Semta A ner State whehev o owes e walee e
§\’éc—ﬁc cup sv e Wn plague cup

) He@e She WAS net ceviain alboir e Rme. WS 1T inal oSrres
LYy the wohet ‘sheutt . /

3 She showad heue recovded me dara in & tala® fort L
e PG 14 IS WMerE Acsdlade, evid emsy s Anal s /

4 Tz tempevanas she vecowdsd wasieo spedfie wls . %
1\;\'\4—2 v posSible 4o vead swel & precice Hauvre 99““:7 @ Q1
IV Semein IVEYYVIGWEASV. l Y|

(Total 16 marks) D

Question 1 (out of 16)

This question scored well with 8 marks for planning a cooling exercise, 2 marks for listing
two things that should be kept constant, 2 marks for observations from a thermometer
and a measuring cylinder and 4 marks for criticism of the recording of some data.

Question 1 (score 15) A* standard

One mark was lost in (b) for suggesting that the time between pouring the hot water into
the cups and measuring temperature should be kept constant. It is the starting
temperature that should be kept constant.

Full marks were scored in (d) where the mark scheme allows four points for the following:

Which plastic is being referred to — thick or thin?

1) The thermometer cannot be read to this accuracy.

2) The time recorded is too vague. It is not specified well enough.
3) The starting temperature must have been too low.

4) There is no tabulation of this data.

5) It is not clear if it refers to a temperature or a temperature fall.

This answer included 1, 3, 4 & 5.
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Question 2
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2. Ateacher attaches a tape te a trolley. The tape passes through a ticker-timer which makes
a dot on the tape every 0.020 seconds. He sets the trolley in motion. Part of the tape from
the experiment is shown below.

Sat 0 L, %
A ' B

(a) (i) Count the number of spaces between dot A and dot B.

o0

i

]
N

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

@
(i) Calculate the time, in seconds, that the trolley takes to travel the distance AB
.................... B.X D2 e
Time = ....{.16..... s é
@)
(b) How can you tell from the tape that the trolley is travelling at constant speed?
............... o, bt spans are eqpal in lemgth. . |7
ey
(c) Measure the distance AB in mm.
Distance = “Hk mm )(
€y

(d) (i) Use your values of time and distance to determine the average speed of the
trolley. Give your answer to an appropriate number of significant figures and
include a suitable unit.

distance
average speed = ———
time
hegpspeed= W -
Olbs o

DT T T T T S

e\

3
(ii) Justify the number of significant figures for your calculated value of speed
.................................. signiicamt Laures o @
......................... 7 ig“"g._.}-7“3”’"‘"/ //
@
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(¢) In a different experiment the student marks every tenth dot. These marked dots are

shown below.

Start

(i) Measure the smallest gap between two neighbouring dots.

Smallest gap = ...... @ 3 mm 1

@)
(il) Measure the largest gap between two neighbouring dots.
Largest gap = Q‘H ........ mm -
1

(iii) Describe the motion represented by this tape.

(f) Using a tape the student is able to determine the speed of a trolley at different times.

His experiment produces the following data.

Speed (m/s) Time (5)
0.8 1.0
1.5 2.0
23 3.0
3.0 4.0
38 5.0
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(i) On the grid, plot a graph of speed (y-axis) against time (x-axis).
Draw the best straight line through your plotted points.
Label the axes of your graph on the dotted lines.

4.0

2.0

1.0

o
@ |~
Ve
MW\%M&%M@R\@&“«;«@V@\SeragJ/fl@ﬂ»cQo% X

l/ ‘
(Total 19 marks) m
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Question 2 (out of 18)

This question scored well with measurements taken from a tape showing constant speed
having passed through a ticker-timer. Average speed was calculated from a given formula
and issues about significant figures accounted for 2 marks. The measurements,
calculations and graphical work were well done. Candidates were not clear about
significant figures in part (d). The scheme in (d) was:

(d)(i)

substitution of measured values from (a)(ii) and (c)
correct calculation

significant figures

appropriate unit

P RPR R

(d)(ii)

time to 2 s.f. 1
distance to 3 s.f.

therefore speed to 2 s.f.

OR any sensible comment about significant figures

Question 2 (score 14) B/A standard

This candidate recorded 114 mm instead of 104 mm | (c). There was an error carried
forward in (d)(i) but the 3™ mark was lost for giving 4 significant figures. No relevant
comment was seen in (d)(ii). The mark in (f)(ii) was not scored. This mark is awarded in
the scheme for stating that the tape showed acceleration.
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Question 3
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3. On entering a glass prism, white light splits up into many colouts.

(a) Diagram 1 shows white light entering a glass prism. The path of the red light is
shown passing through the prism and emerging after refraction. The angle P is called
the angle of deviation for red light. It is the angle between the direction of the white
light entering the prism and the red light emerging from the prism.

Diagram 1

white light

red light

glass prism

AN

4
Measure the angle P. ........ 25 ................
m
(b) Diagram 2 shows white light entering the glass prism as before. Blue light is shown
emerging from the prism.
Diagram 2

(i) Draw the path of the blue light as it passes through the prism.

) 7
(ii) Draw two more lines on diagram 2 to show the angle of deviation for blue light. //’;'/
Label this angle Q. o
3
520 (3} /
(iii) Measure the angle Q. ........0. Do /
' )
(c) Suggest a value for the angle of deviation for green light. XX
0
L LI 07 s
@ @

(Total 8 marks) a
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Question 3 ( out of 8)

This question was very well answered. Candidates competently measured angles and drew
light rays as instructed in a slightly unfamiliar situation. The final mark was often not
scored where the range for the deviation of green light had to be narrowed down.

Question 3 (score 6) A standard

Having successfully measured the deviations for red and blue light as 36° and 52°, the
value for green light has been given as 52° - 36° = 16° instead of a value in between these
two values. This loses the final two marks.
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Question 4

32

4. The diagram shows part of a transformer. There are 10 turns of insulated wire wrapped
around the right side of the core.

(a) Draw 5 turns of wire around the left side of the core.

03]

(b) Below are the symbols for an alternating current (a.c.) supply and a 0-10 Va.c.
‘voltmeter.

-~ ®

Add these to the diagram to represent a step-up transformer from which the output
voltage can be measured.

@
(c) When a student uses the apparatus as a step-up transformer he gets the following
readings.
Supply voltage (V) Voltmeter reading (V)
24 4.8
3.7 7.4
6.2

There is a gélp in the table of readings. Explain why the student could not get a
reading to fill this gap.

The Stuadent coud not Fet e resAiis beasuce dhe

o 1oV The steppea wp VOloge veading fov e o€ (g)
AbovE however €XcOSded (OV. THE veldnmEr@y reasing
mweuld Veve beeniz, 4 v

\
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(d) Suggest two reasons why the student did not use a 240 Va.c. supply with this
equipment.

1 Te A0V SUPPLY  woula o S tepp cd we e 48 U, and Wis

is too VieW. W 8 aatraevoul, as Wins Za WEd Ul iy /

Mioh s Wells TNie caveet X \orr of Wead o e o e va'ked(z) Q/
whish covmidh wie W pne Wl 71

D)) A
(Total 7 marks)

TOTAL FOR PAPER: 50 MARKS

END

Question 4 (out of 7)

This question was the least well-answered on the paper. Candidates almost always
successfully drew five turns of wire on the core of a transformer but were unsure about
connecting an a.c. supply and an a.c. voltmeter to make a step-up transformer.

Question 4 (score 7) A* standard

This is a good answer. In (c) the appearance of 12.4 V shows that the candidate is thinking
about the step-up process. This leads on to the range of the voltmeter being inadequate.
In (d) two separate safety ideas are presented. It is easy to say the same thing twice and
only merit one mark. Furthermore ‘dangerous’ is linked to ‘electric shock’.
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