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4 Spi"ggt } MIDDLE Low
1 Fig. 1.1 shows part of the speed-time graphs for a cyclist and for a runner.
i leyclist | Your Examiner marks and comments
| f _ . Mark Mark Comment
Speed 84— .___ MR I S e ,____ i S| 1/3 Th|s response indioates that ‘the Cyo“s‘t is gaining Speed bu‘t
mis ! | ! | 1(a) . ; . :
; | does not give details of the motion of the runner. A mark is
| E scored for identifying correctly the faster speed of the cyclist.
-runner i H
|
\ | ' 1(b) 1/1  Constant speed is the required answer.
EREES EMY é
0 2 o 6 8
time t/s
Fig. 1.1 1(c) 2/4 The graph gives an indication of the areas of a triangle and
a rectangle. The candidate has calculated the area of the

(a) Compare the motion of the cyclist and the runner during the first 6 seconds. Explain your . ¢ ; - .
triangle incorrectly. The final mark is a quality mark awarded

answer,
A«L \- v ‘9 . to candidates who obtain the value of 81 m having completed
CQC' &J\ \.Cr 2. “‘@ ........... ée‘e'ﬂ 7\4%\}‘@\.. Correcﬂy all parts of the calculation.
R VI YOy 5‘ K N v v M. ¢ S
dﬂ\ bsc m&/s bh ,.;.5\‘“/\ Y-S ja@ ,.%
3;,1.‘\(‘:‘.'(...“,. reevessnnnen [ 3] 1(d) 2/2  The graph is completed correctly.
(b) Describe the motion of the cyclist between time t=6.0s and time t= 12.0s.
2 T o0 1Y, N )
(c) Calculate the total distance travelled by the cyclist between t=0 and = 12.0s.
(\7 < SR
\, ¢ 6 % 219
L * L‘l = q U T L
23
83 EXAMINER MARK
distance travelled = ............5 e, M [4] COMMENTS SCHEME
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(d) After the first 6.0 seconds, the runner moves at constant speed for 4.0 seconds. He then

slows down uniformly and stops in a further 2.0 seconds.
Your Examiner marks and comments

[Total: 10] Mark Mark Comment

On Fig. 1.1, complete the graph for the runner’s motion. [2]

1(a) 1/3  This response indicates that the cyclist is gaining speed but
does not give details of the motion of the runner. A mark is
scored for identifying correctly the faster speed of the cyclist.

1(b) 1/1  Constant speed is the required answer.
1(c) 2/4 The graph gives an indication of the areas of a triangle and
a rectangle. The candidate has calculated the area of the

triangle incorrectly. The final mark is a quality mark awarded
to candidates who obtain the value of 81 m having completed
correctly all parts of the calculation.

1(d) 2/2 The graph is completed correctly.

EXAMINER MARK
COMMENTS SCHEME
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Fig. 1.1 shows part of the speed-time graphs for a cyclist and for a runner.

MIDDLE Low

Mark scheme

cyclist accelerating OR moving faster OR cyclist has higher
speed

both (cyclist and runner) accelerating

cyclists gradient steeper OR acceleration values calculated

Constant OR steady OR uniform (speed or motion)

indication of an area calculated

6 x 9 = b4(m)
Y2 (6 x 9) = 27(m)
81(m

horizontal line finishes at 10 seconds
straight line to time zero in two seconds

10 - :
| cyclist Your
Mark Q1
speed 8 1 4 (a)
mis : 1(a)
6 - _ __:r_unrn_er_____i
(b)
44
1(b)
24 |
(c)
0 !. . =X .
0 2 4 6 8
time t/s
Fig.1.1 1(c) (d)
(a) Compare the motion of the cyclist and the runner during the first 6 seconds. Explain your
answer.
nericney e firdl. 6. ecomd By lid o Aoy,
s s - - J
. AB A @M@ﬂwmﬁmmm 1(d)
(b) Describe the motion of the eyclist between time {= 6.0s and time t=12.0s.

(c) Calculate the total distance travelled by the cyclist between t= 0 and t= 12.0s.
Totol diglonce = Tgtal shaod XTotaldim e .
=9 XA\ = o 8m
Lo.B...

—_—

distance travelled = ........... cereerseensens M [4]
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(d) After the first 8.0 seconds, the runner moves at constant speed for 4.0 seconds. He then
slaws down uniformly and stops in a further 2.0 seconds.

On Fig. 1.1, complete the graph for the runner's motion. C AQM b 2] Your

[Total: 10) Mark Q1 Mark scheme

(a) cyclist accelerating OR moving faster OR cyclist has higher
1(a) speed

both (cyclist and runner) accelerating

cyclists gradient steeper OR acceleration values calculated

(b) Constant OR steady OR uniform (speed or motion)

1(b)

(c) indication of an area calculated
6 x 9 = 54(m)

Y2 (6 x 9) = 27(m)

81(m

(d) horizontal line finishes at 10 seconds
1(c) ‘ X X .
straight line to time zero in two seconds

1(d)

EXAMINER MARK
COMMENTS SCHEME
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2 A boy steps-off a high board into a swimming pool.

Fig. 2.1 shows the forces acting on the boy at one point in his fall.
' o Your

o, Doand Mark Q2 Mark scheme
\ \ ? 100N (a) air resistance
2(a)
: ¢ 540N
— swimming pool (b) W =m x gin any form
i 54 (kg)
7 ' d 5
E—— = : . . PR |
- Fig. 2.1
{a) The 540N force is caused by gravitational attraction. (c) (540 - 100) = 440(N) B1
2(b) downwards
State the cause of the 100N force. :
QI B3 wesrnnl1] -
(b) Calculate the mass of the boy.
M =
SA0 %0 =5
54
mMass of BOY = wvvvvsinsmrernsessesnsnsnesnsnenensenes KQ [2]
(c) Calculate the resultant force on the boy. State its direction. 2(c)
. §f‘4f"9 Tloe=5%
-96‘\ resultant force = ... T N . C) ............. N
- )
direction =. Boosn U—““f"f'?
(2]
[Total: 5]
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2 A boy steps-off-a-high board.into.a.swimming pool.
Fig. 2.1 shows the forceg acting on the boy at one point in hig fall.
Your
~ bmrd\ Mark Q2 Mark scheme
\ : . 1 100N (a) air resistance
f Ff 2(a)
|| ‘ 540N
= swimming pool (b) W =m x ginany form
/ ] 54 (kg)
Fig. 2.1
(@) The 54CN forceis Caused-by -gravilatlonal attraction. (b) (c) (540 — 100) = 440(N) B1
2
State the cause of the 100N force. downwards
B Energu KoYCo —
: -2) :
(b) CGalculate the mass of the boy.
£ tha — | @@
auo -
mass of boy = .eveeennns AL[F' kg [2]
(¢) Calculate the resultant force on the boy. State its direction. : 2(c)
resuitant force = I ' 64"@ N
direction = Qonlh...
EXAMINER MARK
COMMENTS SCHEME
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3

Fig. 3.1 shows a metal plate-warmer.

plate of

food metal

warming-tray

candle heater

Fig. 3.1

The plate-warmer contains two small candle heaters. Plates of food are placed on top of the
warming-tray. .

(a) (i) Statethe name of a process.by which the thermal energy from the candles passes to the
warming-tray.

(i) State the name of the process by which thermal energy moves through the warming-tray.

............. T e R o v SO v}

(b) The outside of the plate-warmer is shiny.

Suggest how this helps the plate-warmer to stay hot.

LaT=XWo¥
(c) The handles of the plate-warmer are made from metal.

Identify a problem with this, and suggest how the problem could be solved,

problém: Crenan Corauors heay ‘hgnoe Yhe ‘r\&n&\%& wi\ be ~yeethett

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

te )

D A v

action: ...INQKE Sne. nandiss oy Of
. doeg ngr AorAULt  ouo S - OF he oy, _ 2]

3(a)(i)

3(a)(ii)

3(b)

3(c)

Select
page

)

MIDDLE Low

Your
Mark Qa3 Mark scheme
(a)(i) convection OR radiation
(a)(ii) conduction
(b) poor emitter OR poor radiator (of thermal energy)
(c) (handles) become hot
use an insulator

EXAMINER MARK

SCHEME

COMMENTS
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3 Fig. 3.1 shows a metal plate-warmer.
plate of
food metal Your
warming-tray Mark (0] Mark scheme
(a)(i) convection OR radiation
handle 3(a)(|)
candle heater (a)(ii) conduction
Fig. 3.1
The plate-warmer contains two small candle heaters. Plates of food are placed on top of the 3(a)(ii)
warming-tray.
(a) (i) Statethe name of a process by which the thermal energy from the candles passes to the: i i
imeeicinghon) (b) poor emitter OR poor radiator (of thermal energy)
'Hnerm!ane@ et e )
(i) State the name of the process by which therrnal‘ena.igyﬂm-::ves through the warming-tray.
L 0. Fhe.. Srole . p. KRe oy
- . 3(b) (c) (handles) become hot
(k) The outside of the plate-warmer is shiny. : . use an insulator
Suggest how this helps the plate-warmer to stay hot. . )
fi\fl N N A 1]
(¢) The handles of the plate-warmer are made from metal.
Identify a problem with this, and suggest how the problem cm;ld be solved.
problem: e Wﬂ%’ covld... Le... heated . cad.. dathicut. o xoud. .
. 3(c)
action: .fus.mg.....a..fmdwf That. ... againstk... \acack.. ol se. glows
. [2] )
' [Total: 5]
EXAMINER MARK
COMMENTS SCHEME
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4  Fig. 4.1 is a simplified diagram of a geothermal power station.

oLy Q4 Mark sch
ark scheme
turbine generalor Mark
(a) hot rocks
4(a)
=
very ' water -
hot water (b) input: thermal
m""“‘--——-- output: electrical
A 1 LN X SN
Fig-4.1 4(b) (c) any two from:
(a) Describe the energy resource labelled X in Fig. 4.1. air pollution OR atmospheric pollution
climate change OR global warming OR greenhouse gases
91"..2 S S S e S S S A S S FE eSS TSR T OS] use up diminishing resources OR non-renewable
(b) Identify the useful energy transformation that takes place in the geothermal power station.
Tick one box in each column.
input eneray output energy

chemical chemical ’:'
electrical D electrical
gravitational D gravitational 4(c)

sound D sound D
thermal IE thermal I:‘

12]
(e) State two disadvantages of obtaining energy from fossil fuels.
1 dEES @é&fﬁ&wéﬁ ..... et
o dbois.. o = vtveoaldle .
2

EXAMINER MARK

[Total: 5] COMMENTS SCHEME
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4 Fig. 4.1 is a simplified diagram of a geothermal power station.

Your
Mark Q4 Mark scheme
(@) hot rocks
4(a)
(b) input: thermal
output: electrical
gl 4(b) (c) any two from:
(a) Discrlbe the enargy resource labelled X in Fig. 4.1, - . air pollution OR atmospheric pollution
limate change OR global warming OR greenhouse gases
i ey - c nange ¢
AJLR{&%C.QC ............... JD .............................................. s (11 use up diminishing resources OR non-renewable
(b) Identify the useful energy transformation that takes place in the geothermal power station
Tick one.box in-each-column.
input energy output energy
chemical D ’ chemical - .
electrical D electrical EI
gravitational D gravitational ’:I 4(c)

sound 1:' sound D
thermal  thermal D

2]
(c) State two dlsadva tages of obtaining energy from fossil fuels.
L. ibon  for e | P $EEa .
o Moy dor  be  [flec | Sé8
s aran e e T O S SRS s B S S i . [2]
[Total; 5] EXAMINER MARK

COMMENTS SCHEME
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5  Fig. 5.1 shows wo men repairing:g-weak roof using:a crawler-board:

Your
Mark (01 Mark scheme
(a) any two from:
5(a) larger area (in contact with roof)

weight OR force spread out
lower pressure (on roof)

crawler-board
(b) 400 + 1600 seen OR 2000(N)
P = F/A stated

2000/0.8

2500

N/m? OR Pa

Fig. 5.1

(a) Explainiwhy use of the crawler-board:prevents the'men from falling through the-roof.

Fa....

Asdhdchslat L. 6c et Bt Mo S0 o
campm, .......... At QBN £S o LTt 2] 5(b)

(b) The crawler-board'has.a weight of 400 N. The total weight of the two men is 1600 N.The.area
of the crawler-board in contact with the foof is 0:8m2. -~ ~ _

Calculate.the.pressure.on the roof when the men are on the crawler-board..Include the unit.
{ { oo — oo = |00
|2 o008
A2 Qo

Pressure = ... A S Su——

[Total: 7]
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5  Fig. 5.1 shows two.men repairing a weak roof using a crawler-board.

Your
Mark (01 Mark scheme
(a) any two from:
5(a) larger area (in contact with roof)

weight OR force spread out
lower pressure (on roof)

crawler-board

(b) 400 + 1600 seen OR 2000 (N)
P = F/A stated

2000/0.8

2500

N/m? OR Pa

Fig. 5.1

(a) Explain why use of the crawler-board prevents the men:from falling thro::‘?h the ropf.
To febu @ fficbisn elen e J/ b

________ M. Sy b2kl b ko alle
.......... ét’f—&:’ S P e é; — ) 5(b)

(b) The crawler-board has a weight of 400 N. The total weight of the two men is 1600 N. The area
of the crawler-board.in contact with the roof is 0.8m&.

Calculate the pressure on the roof.when the men are on the crawler-board. Include the unit.

G xo b

pressure = 0 /é - [5]

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

EXAMINER MARK
COMMENTS SCHEME
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Your
Mark Q6 Mark scheme

6 Fig. 6.1 shows an experiment to observe the motion of smoke particles in air.

microscope

(a)(i) three straight lines, joined end to end
6(a)(i) at least two changes of direction

(a)(ii) collisions OR bumps OR bounces off
(with moving) air molecules

smoke particles

in air bright dot

Fig. 6.1 Fig. 6.2 (b) more collisions OR changes of direction

(a) (i) Fig. 6.2 shows the view through the microscope of one smoke particle, labelled P. 6(a)lii)
a)lii

On Fig. 6.2, draw 3 lines to show the movement of this particle.

[2]

(i) Explain what causes the smoke particle to move.
S Pl ove . Ao Eredly . b gs......
Lontoingy | they e N TWe e PRl G

e \asa. S0 L0 )Y ik 088 GG
S S TE L IANES s |2)

(b) The air containing the smoke particles becomes warmer. 6(b)

Suggest how this changes the movement of the smoke particles.
Tty NONR..... SO LKL, £ 2. Y. LUKE.....
7 AN PO 1 A . 2 AR o)

[Total: 5]
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Your
Mark Q6 Mark scheme

6 Fig. 6.1 shows an experiment to observe the motion of smoke particles in air.

microscope

(a)(i) three straight lines, joined end to end

6(a)(i) at least two changes of direction
light == : (a)lii) co[lisions QR bt_Jmps OR bounces off
= ‘ (with moving) air molecules
smoke particles bright dot

in air
Fig. 6.1 Fig. 6.2 (b) more collisions OR changes of direction
(a) (i) Fig. 6.2 shows the view through the microscope of one smoke particle, labelled P. 6(a) i)
On Fig. 6.2, draw 3 lines to show the movement of this particle. “
(ii) Explain what causes the smoke particle to move.
ﬂa&_....pacskscflz.s ......... contRi.. SneMh.... > -
2
(b) The air containing the smoke particles becomes warmer. 6(b)
Suggest how this changes the movement of the smoke particles.
Nt nama ... LGRS et . hate.....
Mwﬂ&p@f&@l&;@d}ﬁm’hwmm ]
otal: 5]

EXAMINER MARK
COMMENTS SCHEME
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7  Fig. 7.1 shows equipment used to demonstrate thermal expansion.

i
pointer —_ Your
e /"":":"wF e Mark Q7 Mark scheme
(a) to the left OR anticlockwise
roller I ] 7(a)
fixed block
/
suppart”’/ T g
e (b) row 1 —increases
row 2 — stays the same
Fig. 7.1 row 3 — decreases
(a) The copper rod is heated and expands. It turns the roller and moves the pointer.
. ¥ : (c) electric cables lower to ground OR telephone lines in
On Fig. 7.1, draw the new position of the pointer. R summer OR buckling tracks
(b) As the rod is heated, some of its properties change. 7(b)

Identify how each property changes. Place one tick in each row of the table.

'r : stays the
property of rod decreases increases el
volume v
! mass .
| aeD e

[3]

(c) Suggest one disadvantage of thermal expansion.
LS. dangeud hecaune. IF. Jalces kg 1o, '
J Ot g

[Total: 5)
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7  Fig. 7.1 shows equipment used to demonstrate thermal expansion.

A
pointer o er rod Your
T oppert Mark Q7 Mark scheme
(a) to the left OR anticlockwise
roller I I 7(a)
T 1 fixed block
/
SUPP"“’/’f heat ;
(b) row 1 —increases

row 2 — stays the same
Fig. 7.1 row 3 — decreases

(a) The copper rod is heated and expands. It turns the roller and moves the pointer.
(c) electric cables lower to ground OR telephone lines in

On Fig. 7.1, draw the new position of the pointer. summer OR buckling tracks

]
(b) As the rod is heated, some of its properties change. 7(b)

Identify how each property changes. Place one tick in each row of the table.

;, property of rod decreases | increases st:::_lteha

:[ volume / o
mass V/"
density L

(3]

(c) Suggest one disadvantage of thermal expansion.

&ﬁﬁm‘.ug\'Lhmm.g(ias'\u.\n%mnm‘m\‘iCmm“[1]

Cre) Coaensd Come o DQ T~ Ploce Thels mﬂm
P“”‘J ndo. ¢ A R’\';ﬂ.ecg Llock

7(c)

[Total: 5]
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8 A student directs a ray of light towards a plane mirror, as shown in Fig. 8.1.
- plane
i mirror Your
o S I v Mark (01 ] Mark scheme
' (a)(i) normal
l 8(a)(i)
ray of i
light ;
X
Fig. 8.1 . (a)(”) 200
(a) (i) Name the line labelled X. )
Lane...of P&%Fﬁ%“?&jﬂ%[ﬂ
: 8(a)(ii)
(i) When angle ais 45°, angle bis also 45°, ' g
Angle ais changed to 20°, _ ) (b) d
What is the new value of angle b? Tick one box. ?
' RORS
w [ w ] w[] e[ o]
p ) [l
8(b) (c) any two rays correctly drawn from top of O:
ray parallel to axis, through lens, and beyond F
ray undeviated through centre of lens and beyond
ray through F, through lens, then parallel to axis
inverted image correctly drawn and positioned at
intersection of two rays
8(c)
EXAMINER MARK
COMMENTS SCHEME
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(b) The student now makes the ray of light from: Fig. 8.1 pass into a glass block, as shown in

Fig. 8.2.
1 plane
1 " Your
E e Mark Q8 Mark scheme
(a)) | normal
8(a)(i)
ray of
light
(a)(ii) 20°
8(a)(ii)
(b) d
g
f
RORS
Fig.8.2 8(b) (c) any two rays correctly drawn from top of O:
Complete the table, using the labels from Fig. 8.2. The first label is done for you. ;Zz Eizdae”vei;g;)t(lio Ejhg;ﬁli:gei’lt?:Zfellggsb:rz/gr;)ijon d
description abel ray through F, through lens, then parallel to axis
— : inverted image correctly drawn and positioned at
an angle of incidence _ é intersection of two rays

an angle of refraction

an internally reflected angle

a crifical angle

8(c)

ol (<= PN

a refracted ray

EXAMINER MARK
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(c) The student uses a converging lens to produce an image of an object. Fig. 8.3 shows the

arrangement.
key:
F = principal focus
O = object
0O

Fig. 8.3

On Fig. 8.3, using a ruler, carefully draw two rays from the object O to locate the position of

the image. Use an arrow to represent the image. (3]
[Total: 9]

Select
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)

MIDDLE Low

Your
Mark (01] Mark scheme
(a)(i) normal
8(a)(i)
(a)(ii) 20°
8(a)(ii)
(b) d
g
f
RORS
8(b) (c) any two rays correctly drawn from top of O:
ray parallel to axis, through lens, and beyond F
ray undeviated through centre of lens and beyond
ray through F, through lens, then parallel to axis
inverted image correctly drawn and positioned at
intersection of two rays
8(c)
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8 A student directs a ray of light towards a plane mirror, as shown in Fig. 8.1.

H plane
i /mnrror Your
LLLLLLLLLLELILILILI LIt Mark Qs Mark scheme
- (a)(i) normal
: 8(a)(i)
ray of 1
~ light ‘:
b4
Fig. 8.1 (a)i) | 20°
(a) (i) Name the line labelled X. .
8(a)(ii)
(i) When angle ais 45°, angle b s also 45°. )
Angle ais changed to 20°. b) d
What is the new value of angle b? Tick one box. ?
' RORS
o (A w [] w[] &[] w[]
- [
' : ' 8(b) (c) any two rays correctly drawn from top of O:
ray parallel to axis, through lens, and beyond F
ray undeviated through centre of lens and beyond
ray through F, through lens, then parallel to axis
inverted image correctly drawn and positioned at
intersection of two rays
8(c)
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(b) The student now makes the ray of light from Fig. 8.1 paés into a glass block, as shown in

Fig. 8.2.
H plane Y
‘ our
i / mirrer Mark Qs Mark scheme
! glass ;
VI IIIIIIIIFII IV 2 Z block 8(a)(i) (a)i) normal
(a)(ii) 20°
8(a)(ii)
(b) d
g
f
RORS
Fig.8.2 . (c) any two rays correctly drawn from top of O:
o) ray parallel to axis, through lens, and beyond F
Complete the table, using the labels from Fig. 8.2. The first label is done for you. ray undeviated thr’ough centre olf lens and beyond
et abel ray through F, through lens, then parallel to axis
ikl inverted image correctly drawn and positioned at
anangle of incidence _ a intersection of two rays

an angle of refraction

C.
an internally reflected angle e
a critical angle | g ‘P , 8(c)
a
~J

a refracted ray
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{(c) The student uses a converging lens to produce an image of an object. Fig. 8.3 shows the

arrangement.
key: Your
F = principal focus Mark Q8 Mark scheme
0=ob£?pt (a)(i) normal
o i \L RN 8(a)(i)
F 5 B
! { @iy | 20°
Fig. 8.3
8(a)(ii)
On Fig. 8.3, using a ruler, carefully draw two rays from the object O to locate the position of
the image. Use an arrow to represent the image. 3]
(b) d
[Total: 9] g
f
RORS
8(b) (c) any two rays correctly drawn from top of O:
ray parallel to axis, through lens, and beyond F

ray undeviated through centre of lens and beyond
ray through F, through lens, then parallel to axis
inverted image correctly drawn and positioned at
intersection of two rays

8(c)
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COMMENTS SCHEME




Cambridge Assessment International Education

The Triangle Building, Shaftesbury Road, Cambridge, CB2 8EA, United Kingdom
t: +44 1223 553554

e: info@cambridgeinternational.org www.cambridgeinternational.org

Copyright © UCLES September 2017


mailto:info@cie.org.uk
http://www.cie.org.uk/

5. Cambridge Assessment
<Y International Education

Interactive Example Candidate Responses
Paper 3 (May / June 2016), Question 9

Cambridge IGCSE™
Physics 0625

Version 2.0

WJM.J
ﬂﬂ“"ﬁ

Cambridge
Pathway




In order to help us develop the highest quality resources, we are undertaking a continuous programme of review; not only to measure the success of
our resources but also to highlight areas for improvement and to identify new development needs.

We invite you to complete our survey by visiting the website below. Your comments on the quality and relevance of our resources are very important
to us.

www.surveymonkey.co.uk/r/GL6ZNJB

Would you like to become a Cambridge International consultant and help us develop support materials?

Please follow the link below to register your interest.

www.cambridgeinternational.org/cambridge-for/teachers/teacherconsultants/

Copyright © UCLES 2017
Cambridge Assessment International Education is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of the University of

Cambridge Local Examinations Syndicate (UCLES), which itself is a department of the University of Cambridge.

UCLES retains the copyright on all its publications. Registered Centres are permitted to copy material from this booklet for their own internal use. However, we
cannot give permission to Centres to photocopy any material that is acknowledged to a third party, even for internal use within a Centre.


http://www.surveymonkey.co.uk/r/GL6ZNJB
http://www.cambridgeinternational.org/cambridge-for/teachers/teacherconsultants/

4 Spi"ggt } MIDDLE Low

9  Fig. 9.1 represents the regions of the electromagnetic spectrum.

radio i micro- i :mf-rq - E visible E ultraviolet E X E gamma
waves | waves . o ! light ! waves | TS . rays Your
' LT ' ' ' ' Mark Q9 Mark scheme
- (@i | infra-red
9(a)(i)
increasing — dcc-zm.iij (a)(ii) frequency
Fig. 9.1
(b)(i) any two different applications from:
(a) Complete Fig.9.1: ¢ (medical) imaging OR detecting fractures in bone
(i) Add the label of the missing region. (1] 9(a)(ii) ;i:ﬁzg;ﬂc example e.g. CT scan/imaging teeth
a)(ii
(i) Complete the label under the arrow. (1] e detecting faults in metal
e security imaging e.g. airport security checks of
(b) (i) State two uses of X-rays. bags
12k tisS it o Tl o G e * _ cancer treatment

(b)(ii) any two from:

2 ‘..QZ!.-:;‘-. .. wﬂf fed. Scannsz. humaa ety .. /prmés *  behind a screen OR lead apron

2 9(b)(i) * large distance from X-ray beam

(i) Describe two safety precautions taken by people using X-rays. ¢ monitoring of OR restricting exposure

— oy, _ _ / A e low dosage OR limit exposure time

Mryfﬂ’tﬂrfécuf!w’j/dw_f!mf e monitor frequency of xray sessions

2. Hlopll. MG DM Shetslel. 460 AL ST e * other people not allowed in room when X-ray
- 2] being taken
e avoid when pregnant

(iif) X-rays and light waves can both travel through a vacuum. 9(b)(ii) (b)) same speed

Identify the correct statement. Tick one box.

X-rays travel at a slower speed than light waves.

X-rays travel at the same speed as light waves.

]

| v~ | X-rays travel at a faster speed than light waves.

(1 9(b)(iii)
[Total: 7]
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9  Fig. 9.1 represents the regions of the electromagnetic spectrum.
radio E micro- E u‘g"\ﬁ E visible E ultraviolet ': X-rays E gamma Your
: L uoowe v ligh ‘, ¢ H
waves : waves :M e : ight : waves : ; rays R Q9 Mark scheme
% (@) infra-red
l - 9(a)(i)
increasing _gi"“”— (a)(ii) frequency
Fig. 9.1 , . —
(b)(i) any two different applications from:
(a) Complete Fig. 9.1: e (medical) imaging OR detecting fractures in bone
() Add the label of the missing region o OR specific example e.g. CT scan/imaging teeth
SRR 9(a)(ii) at dentist
(i) Complete the label under the arrow. [ . detec.tlng faul_ts n met?' _
e  security imaging e.g. airport security checks of
(b) (i) State two uses of X-rays. . ( bags
1. ’;UL\P%,\A@MJ\&%\%"D‘\(,W At }\C*Si)‘kc“wm) *  cancer treatment
' (b)(i) | any two from:
25 dovbinwisns v et A [2] ° behind a screen OR lead apron
9(b)(i) . Iargg di;tance from X—r.ay.beam
{ii) Describe two safety precautions taken by people using X-rays. e monitoring of OR restricting exposure
e |ow dosage OR limit exposure time
T e monitor frequency of xcray sessions
2 \ P e other people not allowed in room when X-ray
PR T T s e T T T e T T P P P R PR PR T T WLLLILL LI .
(3 2] being taken
e avoid when pregnant
(ili) X-rays and light waves can both travel through a vacuum. 9(b)(ii) (b) i same speed
Identify the correct statement. Tick one box.
|
| X-rays travel at a slower speed than light waves.
| | X-rays travel at the same speed as light waves.
. X-rays travel at a faster speed than light waves.
1
0B ab)iiii)
[Total: 7]
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10 A student makes the circuit shown in Fig: 10.1 using a 12V battery.

| 12V
| Your
|} 1' , Mark Q10  Mark scheme
. @) | series
< ' 10(a)(i)
Fig. 10.1 (a)lii) thermistor
(a) Complete the sentences about the circuit. Use words from the box.
. ﬁxed resistor lamp  light-dependent resi_stor péralle'l ‘series thermistor . (b)(i) resistance decreases as temp increases
' >y s 10(a)(ii) at decreasing rate OR not proportional OR not linear
(i) Components X andY are connected in ....... %Q{‘ .......... T — 1]
- - £ istor )
(ii), The componentY is & ..cccooeee. QC-&Z{." ......... STO L i, M (b)ii) resistance of Y = 800
(b) Fig. 10.2 shows how the-resistance of Y varies with temperature. o Tég(g; + R, in any form
160 )il |V = IR in any f
. iii = IR in any form
140 \ - : . gatbli) 12 + 100 OR 12 + candidates (b)(ii)
' 0.12 (A) OR ECF from (b)(ii)
120 —
resistance/Q | __\ :
100 \
80
60 g 10(b)(ii)
40 \ : _
20 .
0 —_—— = =
0 5 10 15 20 25 80 85 40 45 50
temperature/°C 10(b)(iii)

Fig.10.2
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(Ii) The temperature of-Y is 10°C. The resistance:of X is 20Q.

Calculate.the combined resistance of Y and X.

— Your
?ﬁﬁ 30'£ r0 - 16 Mark Q10  Mark scheme
{ (a)() | series
7 L . 10(a)(i)
~ resistance = ... ,@3 [00 . Q _[3]
(iii) Calculate the current in the circuit. "'LE .: - (a)(ii) thermistor
%
: ] 10(a)ii) (b)) resistance decreases as temp increases
¥ lodr £ 450 @ . ajn at decreasing rate OR not proportional OR not linear
D&r% }ﬁgurrentz a'oqx A [3]
[Total: 10] (b)(ii) resistance of Y = 80Q
R, =R, + R, in any form
100(QY)
o= . (b)iii) |V =1IR inany form
‘L '":.w_f%_ ~ 2 bl 12 = 100 OR 12 + candidates (b)(ii)

0.12 (A) OR ECF from (b)(ii)

(65 +x0r20 +uo 436 60 tlo +20 | s

10(b)(ii)

10(b)(iii)
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10 A student makes the circuit shown in Fig. 10.1 using a 12V battery.

i2v
-l

Y

Fig. 10.1

{a) Complete the sentences about the circuit. Use words from the bex.

fixed resistor  lamp  light-dependent resi-_stb_r pa_\_rallel seriés .the_rm_istor
(i) Compcnents X and Y are connected in (?A.W;.\\Lg ................................................ [1]
(i) The-oc:-mponentYisa.....‘%.hﬁé...;mﬁs‘sﬁ{..ﬂ._.............. - ; 1
. (b) Fig. 10.2 shows how the resistance of Y varies with temperature.
160 - .
140 \\ : -
resistance/Q 120 N |
00—\
80
‘60 : N
‘40 - - \
20 : s,
0- 1 : : Rxﬁﬁ“‘"‘
0 5 100 16 20 25 30 35 40 45 50

temperature/°C

Fig.10.2

(i) Describe how the resistance of Y varies with temperature.

ASM@sﬁnme ...... ~ oetsaned Ma
Mﬁa&mmkﬁ LaCeCaReR .

10(a)(i)

10(a)(ii)

10(b)(i)

10(b)(ii)

10(b)(iii)

Select
page

<

Your
Mark

)

MIDDLE LOW

Q10 Mark scheme
(a)i) series
(al(ii) | thermistor
(b)(i) resistance decreases as temp increases
at decreasing rate OR not proportional OR not linear
(b)(ii) resistance of Y = 80Q
R, =R, + R, in any form
100(QY)
(b)iii) |V =1IR inany form

12 = 100 OR 12 + candidates (b)(ii)
0.12 (A) OR ECF from (b)(ii)
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(i) The temperature of Y is 10°C. The resistance:of X is 20Q.

Calculate the combined resistance of Y and X.

= &?ﬁ XS
e BofLwRo SU=lbea L
N o resistance = ....\.0.00,
(i} Calculate the éurrent in the circuit.-
Curiody st 1boo sk~ (33 2A
| curent = .. A2%.:2

e @ [8]

Y- <

[Total: 10].

10(a)(i)

10(a)(ii)

10(b)(i)

10(b)(ii)

10(b)(iii)
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Your
Mark
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Q10
(a)(i)

MIDDLE Low

Mark scheme
series

(a)(ii)

thermistor

resistance decreases as temp increases
at decreasing rate OR not proportional OR not linear

(b)(ii)

resistance of Y = 80Q
R, =R, + R, in any form
100(Q)

(b)iii)

V = 1R in any form
12 = 100 OR 12 + candidates (b)(ii)
0.12 (A) OR ECF from (b)(ii)
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11 (a) Putaring around the names of the metals which are attracted to magnets.
(2] Your

aluminium @ mercury  magnesium (sfee) tin
Mark Qan Mark scheme

(b) Fig. 11.1 and Fig. 11.2 show magnetic field patterns for bar magnets. (a)

iron, steel

On each diagram, correctly label the poles. Write N or S. 11(a)

(b) N and S correctly labelled on Fig. 11.1
(/’—\\ N and S correctly labelled on Fig. 11.2

N j 11(b)

w (@) | repulsion

M(c)(i) (c)i) | repulsion
Fig. 11.1
(c)(iii) | no force
N N
—° N 1(c)ii
Fig. 11.2
11(c)(iii)
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COMMENTS SCHEME




Select
_ 4 bage } MIDDLE Low
(c) For each diagram in Fig. 11.3, describe the force acting, if any. Use the words atiraction,

repulsion, or no force.

Your
Mark Qn Mark scheme

(a) iron, steel
n.n——po-,-e' < 11(a)

(b) N and S correctly labelled on Fig. 11.1

N and S correctly labelled on Fig. 11.2

magnet\ : i
: . . 11(b)
—T—- - _ B mols
uncharged plastic strip : i ;
. . 11(c)(i) (c)ii) repulsion
s T [V ] aoferes

(c)iii) | no force

11(c)(ii)

11(c)(iii)
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11 (a) Puta ring around the names of the metals which are attracted to magnets.
aluminium magnesium tin
2] Your
_ Mark an Mark scheme
(b) Fig. 11.1 and Fig. 11.2 show magnetic field patterns for bar magnets. () iron, steel
On each diagram, correctly label the poles. Write N or S. 11(a)
(b) N and S correctly labelled on Fig. 11.1
N and S correctly labelled on Fig. 11.2
11(b)
Bn S , ,
(c)(i) repulsion
11(c)(i) (c)ii) repulsion
Fig. 11.1
(c)(iii) | no force
,»-"__'__"‘\
N T 5! 11(c)(ii)
Fig. 11.2

11(c)(iii)
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(c) For each diagram in Fig. 11.3, describe the force acting, If any. Use the words attraction, -

repulsion, or no force.
Your
' _ . _ Mark an Mark scheme
. (a) iron, steel
]

charged
sphere

Aocten. 11(a)

(b) N and S correctly labelled on Fig. 11.1
N and S correctly labelled on Fig. 11.2
magnet :
11(b)
\\ ' T Lpusion.,
S N N S sesisens Pri} i O PP (C)(|) repu|si0n
uncharged plastic strip 1(e)(i) (c)(ii) | repulsion
| S . N \ QQ'EOFCQ" ....................
Fig.11.3 ) . (c)iii) | no force
: (3

[Total: 7] 11(c)(ii)

11(c)(iii)
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12 Two radioactive sources are used by a teacher.-One source emits only alpha particles and the
other source emits only beta particles. )

(a) Suggest how the sources can be identified.
—\b\&ji}(\\h ...... \N\Clé’f‘\lm\.&kﬁ\‘\hb\'\ \f‘\QM__J (0 N
SToN SJ\\.«cp:cjw SO QENT DD, Cotr 5
%\fhw\\ﬁgy& LS R NRAEISSNNI S NN DU
Reeleg \he...one. ML SF 0L NS

‘;\»f_mm?ﬁ- ..... R \}‘235&” fl\&-\%}}r\Q\\m ......... (]

(b) The teacher also has a source that emits gamma rays.

State two‘ways in W\4';fhi ch @mma rays are different from alpha particles.
ERBNE A

1. @njbgl&ﬁ‘a%ﬁ L'.}f,e Lea OQ,s.\\takOc,‘(_,Ejmw Cone

e <

2. ggm AN, ... QOREAN....... S,

(c) State an effect of ionising radiation.on-living things.

[Total: 5]
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12(a)

12(b)

12(c)
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(a) idea of paper between source and detector OR measuring
range (in air) OR pass through an electric or magnetic
field
alpha stopped by paper OR larger range in air for beta OR
identify deflection when in field
(b) any two from:
e gamma travel at the speed of light
e gamma rays have no charge
e gamma rays have no mass
e gamma is a wave OR part of the electromagnetic
spectrum
e gamma less ionising
e  greater penetration
not deflected by electric or magnetic fields
(c) damages cells/tissues/DNA OR causes (cell) mutations

OR radiation sickness
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12 Two radioactive sources are used by a teacher. ©ne source emits only alpha particles and the
«other source emits only beta particles.

{a) Suggest how the sources canbe identified.

Your

Tt Soustes.. G Mbcw&gn“:?%eﬁqha'!m\Mm ............ Mark Q12 Mark scheme
- . MmN . : (a) idea of paper between source and detector OR measuring
m,....ﬁm..,...m%..%m ...... OV\Q)‘. ,.....,.M" RPN ..LA‘MQ.A‘A .................. 12(a) range (in air) OR pass through an electric or magnetic
...rm\_énageﬁlbg......i&ﬂ’uf% eranis I»A?\u— { \'pkq Q. field
\Qah?mvﬁdmbugbit&mi%mﬁmmgm ......... alpha stopped by paper OR larger range in air for beta OR
oo 'l@M.. ' : 2] identify deflection when in field
: (b) any two from:
(b) The teacher also has a source that emits gamma rays. e gamma travel at the speed of light
State two ways in which gamma rays are different from alpha particles. * gamma rays have no charge
- .0 ® gamma rays have no mass
1s %@Y.\Gl......ﬁ@.‘\:g-b ....... Q..":‘g- .._...T.\.P.‘.}.‘E:R‘. i S T 8 M 4 B8 A W R R R M R A R R A S A ARA RN Y gamma iS a wave OR part Of the e|ectromagnetic
2, "@f}.mm MSnaoe. 6. Clacra e 0L B e, spectrum
% % - % ' : 2l 12(b) e gamma less ionising
; ' e  greater penetration
(c) State an effect of ionising radiation on living things. ¢ not deflected by electric or magnetic fields
ﬁ%cﬂzﬂ%&ﬁ.«u\gmnssm (c) damages cells/tissues/DNA OR causes (cell) mutations
_ S~ : OR radiation sickness
: ) [Total: 5]
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A driving instructor gives a student a sudden order to stop the car in the shortest possible time.

Fig. 1.1 shows the speed-time graph of the motion of the car from the moment the order is given.

30 Your

m MIDDLE Low

Mark scheme
18 m/s

(0.90s is) the driver’s time to react

(@ =) (v—u)/t OR Av/t OR either in words OR (18 — 0)/3.1
OR 18/3.1

5.8 m/s?

OR

Values from any correct points on graph

Answer dependent on accuracy of chosen points

Evidence of use of: (distance
1/2bh

(18 x 0.9) + (0.5 x 3.1 x 18)
44 m

=) area under graph e.g.

(Without seat belt, driver:) e.g. keeps moving (forwards)/
does not stop/has inertia/has momentum
(Driver) hits steering wheel/windscreen/dashboard

: HHH ! Mark Q1
spee (a)(i)
i 1(a)(i)
(a)(ii)
1(a)(ii)
time t/s
Fig. 1.1 (b)(i)
(a) The order to stop is given at time t = 0s.
(i) State the speed of the car at t= 0s. 1(b)(i)
speed = .. B WALSe 1)
(i) Suggest why the car continues to travel at this speed for 0.9s. (b))
O hedken i ;,%,Q, Mo cot dode€r | ajte fre
1(b)(ii)
(b) Calculate
C
(i) the deceleration of the car between t= 0.9s and t=4.0s, o
" deceleahen -
declpadren = Gudied = 1E200-18 2 il
Y —%-9
Crodaed = 4, - J 13 v & &
At ] b o e blline 1c)
dq - deceleration = 5‘%“‘[52’{21
(ii) the total distance travelled by the car from t= 0s.
d: A wlu W‘w
- ,L »~+b)\.~
»,L (o"‘h P18
1.
distance = qq"’"“[&l

~ YU we
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(c) Describe and explain a danger to-a-driver of-not wearing.a safety belt during-a-sudden:stop.
AL deps e

;,L;Ld-u"‘
..... Antetian bt Bt SO Sl Bt AT R

[Total: 9]
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Values from any correct points on graph
Answer dependent on accuracy of chosen points
(b)(ii) Evidence of use of: (distance =) area under graph e.g.
1/2bh
(18 x 0.9) + (0.5 x 3.1 x 18)
44 m
(c) (Without seat belt, driver:) e.g. keeps moving (forwards)/

does not stop/has inertia/has momentum
(Driver) hits steering wheel/windscreen/dashboard
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1 A driving instructor gives a student a sudden order to stop the car in the shortest possible time.

Fig. 1.1 shows the speed-time graph of the motion of the car from the moment the order is given.

N T
speed BEEE EAD tt'!::""'h """ T
m/s ::::I_..'.: 1 5 0 1 0 B
) HEH
20 I Y
10+ Hmn
'.'.Zt::::: ........
o i e
0 1.0 2.0 3.0 4.0 5.0

time t/s
Fig. 1.1
(a) The order to stop is given at time t=0s.
(i) State the speed of the carat t=0s.
speed = l&M\ﬁ[U

(ii) Suggest why the car continues to travel at this speed for 0.9s.
.m...rIa....a.,guddw.‘.,.mm&,.MQ.,..,,m...ttéfmmm .......
SO pe
dw_,mm.e.ﬁ.,0,:,ﬂ,._smds....&&..%aa. P

LS [1]
(b) Calculate ocua)wwmj
(i) the deceleration of thg car between t= 0.9s and t= 4.0s,
vyadfent = decelery "
%_2_:_.!—! = F\L | -g-'—&—l" = qL
%"‘E{E‘g | _5.806 =
> R l "f‘ihg'&l - %celeration: —5@-“"(\[52[2]

4-0-9 -

(ii) the total dishtance travelled by the car from t=0s.
dltamer = A umden 3%?@\
. éfﬁta-l-b) Xn = A
ax(+H) X 18 =7
L% =i
45 @)

[0/ YT e R e e TR

Select
Your
Mark Q1 Mark scheme
(a)i) 18 m/s
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(b)(i) (@ =) (v—u)/t OR Av/t OR either in words OR (18 — 0)/3.1
OR 18/3.1
5.8 m/s?
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Values from any correct points on graph
Answer dependent on accuracy of chosen points
(b)(ii) Evidence of use of: (distance =) area under graph e.g.
1/2bh
(18 x 0.9) + (0.5 x 3.1 x 18)
44 m
1(b)(ii)
(c) (Without seat belt, driver:) e.g. keeps moving (forwards)/
does not stop/has inertia/has momentum
(Driver) hits steering wheel/windscreen/dashboard
1(c)
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(c) Describe and explain a danger to a driver of not wearing a safety belt during a sudden-stop.
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(c) (Without seat belt, driver:) e.g. keeps moving (forwards)/

does not stop/has inertia/has momentum
(Driver) hits steering wheel/windscreen/dashboard
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A driving instructor gives a student a sudden order to stop the car in the shortest possible time.

Fig. 1.1 shows the speed-time graph of the motion of the car from the moment the order is given.

L0 wm i EBEEEE

speed
m/s

e . : IEEEEERSE T |

.........

0 1.0 2.0 3.0 4.0 5.0
time t/s

Fig. 1.1
(a) The order to stop is given at time t= 0s.
(i) State the speed of the carat t=0s.
speed = ...

(ii) Suggest why the car continues to travel at this speed for 0.9s.

=

e con Lvaveds ol the constankspeed . ...

(b) Calculate

(i) the deceleration of the car between t=0.9s and t=4.0s,

deceleration:= (v-0) = 90
t =
QiR 1 20-0 =645
§ “6 Q-4-0 deceleration = _‘Gk\s

(i) the total distance travelled by the car from t= gs,

() ®xea =162

@ 13%x 38 = s5¢

le ) 2 1 CSC; g distance = _{?m

- 12

1]

2]

(3]
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(c) Descﬂbe and explam a danger to- a driver of not weanng a safety belt during a sudden stop.

_____ Y lmovr hamseH because he )s hod
learing 514% Sufeitlbelt hen he coy SUQI(‘-E\'\\}&{QPJ,%
driver may get..a jeck or <Jhe bed f‘nau come_forioard

i’[}P 'Immﬁd C{lej [Total: 9]

Press»ed hurdhj so-fke car husfo

“"-”4 Tﬁﬂld[H and l1\!1 ~!Led‘+ergﬂs1‘fwebft’qkls .......... el

1(a)(i)

1(a)(ii)

1(b)(i)

1(b)(ii)

1(c)

Select
page

<

Your
Mark

)

m wooie. [N

(0)| Mark scheme
(a)i) 18 m/s
(a)(ii) (0.90s is) the driver’s time to react
(b)(i) (a =) (v—u)/t OR Av/t OR either in words OR (18 — 0)/3.1
OR 18/3.1
5.8 m/s?
OR
Values from any correct points on graph
Answer dependent on accuracy of chosen points
(b)(ii) Evidence of use of: (distance =) area under graph e.g.
1/2bh
(18 x 0.9) + (0.5 x 3.1 x 18)
44 m
(c) (Without seat belt, driver:) e.g. keeps moving (forwards)/

does not stop/has inertia/has momentum
(Driver) hits steering wheel/windscreen/dashboard

EXAMINER MARK

SCHEME

COMMENTS




Cambridge Assessment International Education

The Triangle Building, Shaftesbury Road, Cambridge, CB2 8EA, United Kingdom
t: +44 1223 553554

e: info@cambridgeinternational.org www.cambridgeinternational.org

Copyright © UCLES September 2017


mailto:info@cie.org.uk
http://www.cie.org.uk/

5. Cambridge Assessment

Y International Education

Interactive Example Candidate Responses
Paper 4 (May / June 2016), Question 2

Cambridge IGCSE™
Physics 0625

Version 2.0

Cambridge
Pathway



In order to help us develop the highest quality resources, we are undertaking a continuous programme of review; not only to measure the success of
our resources but also to highlight areas for improvement and to identify new development needs.

We invite you to complete our survey by visiting the website below. Your comments on the quality and relevance of our resources are very important
to us.

www.surveymonkey.co.uk/r/GL6ZNJB

Would you like to become a Cambridge International consultant and help us develop support materials?

Please follow the link below to register your interest.

www.cambridgeinternational.org/cambridge-for/teachers/teacherconsultants/

Copyright © UCLES 2017
Cambridge Assessment International Education is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of the University of

Cambridge Local Examinations Syndicate (UCLES), which itself is a department of the University of Cambridge.

UCLES retains the copyright on all its publications. Registered Centres are permitted to copy material from this booklet for their own internal use. However, we
cannot give permission to Centres to photocopy any material that is acknowledged to a third party, even for internal use within a Centre.


http://www.surveymonkey.co.uk/r/GL6ZNJB
http://www.cambridgeinternational.org/cambridge-for/teachers/teacherconsultants/

2 Fig: 2.1 shows a hammer being used to drive anail into a piece of wood.
. PR .'-' - . - -:‘ . '. f '.:\s

Fig. 2.1

The mass of the hammer head is 0.15kg.

The speed of the hammer head when it hits the nail is 8.0m/s.

The time for which the hammer head is in contact with the nail is 0.0015s.
The hammer head stops aiter hitting the nail.

(a) Calculate the change in momentum of the hammer head.

motox veloghy — ™89S % veledy
05w 9 615 % p
i k‘b wmle 0 ka mls

1220 =12 kams

change in momentum = .. .2 k:il ""'{5

(b) State the impulse given to the nail.

impulse = \Z @ Ns

(c) Calculate the average force between the hammier and the nail.

= LFmMasix speed 1. = 204
dlve;aae 30{{,2 Eim: o : :;mr;
= (e}
= 20 ,'05" 5 1‘
g-0° 1
average force = ’60°N
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800N
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2

Fig. 2.1 shows a hammer being used to drive a nail into a piece of wood.

Fig. 2.1
The mass of the hammer head is 0.15kg.
The speed of the hammer head when it hits the nail is 8.0m/s.
The time for which the hammer head is in contact with the nail is 0.0015s,
The hammer head stops after hitting the nail.

(a} Calculate the change in momenturn of the hammer head.
monventum = S FEZ macs x speed

0158 = 1.0 Kam N/s
kﬁ ml¢
change in momentum = ............... lz%kgm ...... 2
(b) State the impulse given to the nail.
‘m‘PuLse =
' impulse = ....ceceeee! 0. 0015, S 1]
(c) Calculate the average force between the hammer and the nail.
F=mo ‘
= 0.6 x10
=\.56 N
average force = .......... 1.5 N... w2
~
. [Total: 5]
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(a) mv —mu OR m(v—-u) ORmv OR 0.15 x 8.0
2(a) 1.2Ns orkgm/s

(b) 12Ns orkgm/s

2(b) 800N

OR

(F =) ma OR m[(v - u)/t] OR 0.15 x 8/0.0015
800N

(c) F = (mv—mu)/t OR F = mv/t OR impulse/t OR 1.2/0.0015

2(c)
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2 Fig. 2.1 shows a hammer being used to drive a nailinto a piece of wood.

D Your
il ‘ . Mark Q2 Mark scheme
T’r/"aﬂl R ' (a) mv - mu OR m(v - u) OR mv OR 0.15 x 8.0
. . . 2(a) 1.2Ns orkgm/s
Fig. 2.1 (b) 12Ns orkgm/s
The mass of the hammer head is 0.15kg.
The speed of the hammer head when it hits the nail is 8.0m/s.
The time for which the hammer head is in contact with the nail is 0.0015s.
The hammer head stops after hitting the nail. .
(@) Calculate the change in momentum of the hammer head. 2(b) (c) F = (mv-mu)/t OR F = mv/t OR impulse/t OR 1.2/0.0015
g M %(0 : 800N
= A0 X U u L‘f . OR
= 01S X %0 (F =) ma OR mi(v - u)/tl OR 0.15 x 8/0.0015
= .9, 800N
change in momentum = ’21[21

(b) State the impulse given to the nail.

impulse = .o 20 00L& e M]
" (e) Calculate the average force between the hammer and the nail.
Foue = Mows = auelerakion . 2(c)
average force = ..... 2
[Total: 5]
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3 (a) (i) OnFig.3.1, draw a graph of extension against load for a spring which obeys Hooke's law.
(1]
. E, Your
Ll X Mark Qa3 Mark scheme
(a)(i) Straight line through origin
3(a)(i)
c -
0 load
Fig. 3.1 (a)(ii) Strain (energy) OR elastic (energy)
(i) State the word used to describe the energy stored in a spring that has been stretched or
compressed.
._.,..,.....S.Jr_mm.ﬂd.ﬂ&’..@..mwﬂ.y,,oz.ﬂle.s.’r,it,.,.b?.m}cdu..Etsaq;gz..m
(b) Fig. 3.2 shows a model frain, travelling at speed v, approaching a buffer. - b) Use of 1/2mv2
model train ajn 0.5x25xVv2=0.48
v2 = 0.48/(0.5 x 2.5) OR v2 = 0.384
v=0.62m/s
spring
Fig. 3.2
The train, of mass 2.5kg, is stopped by compressing a spring in the buffer. After the train has
stopped, the energy stored in the spring is 0.48J.
Calculate the initial speed v of the train.
KE=Lxmxy* -
3" vz Ne.3Mn 3(b)
1 vz 0.62am/s
0O.h¢=]1 x2.6XV
|
v 0,384
v= OGJY’!/_{M}
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3 (a) (i) OnFig.3.1,draw a graph of extension against load for a spring which obeys Hooke’s law.

)

4 Your
extension Vs Mark Qa3 Mark scheme
s
’ (a)i) Straight line through origin
3(a)(i)
G .
0 load
Fig. 3.1 (a)(ii) | Strain (energy) OR elastic (energy)
(ii) State the word used to describe the energy stored in a spring that has been stretched or
compressed.
(b) Fig. 3.2 shows a model train, travelling at speed v, approaching a buffer. () Use of 1/2mv?

3(a(ii) 0.5 x 2.5 x v? = 0.48
V2 = 0.48/(0.5 x 2.5) OR v2 = 0.384

% v=0.62m/s

spring

model train

Fig. 3.2

The train, of mass 2.5kg, is stopped by compressing a spring in the buffer. After the train has
stopped, the energy stored in the spring is 0.48J.

Calculate the initial speed v of the train.

MexS-m. 2.CKg Encray Stored 1o SPringc oL@

Pc respbal! enel gy 1t neb e eNenG L, o.% G Ry 7 3(b)
o.47 % il ~mV g o-ul
Z
t . £
O.uT . | coup>yt Vi S
2 ~ '\Q NJ
; Y Ji NI AN
9"k« = v= |L(m15[4] =
[Total: 6]
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3 (a) (i) OnFig.3.1, draw a graph of extension against load for a spring which obeys Hooke's law.

(1

1
extension Your
Mark (0K Mark scheme
(a)i) Straight line through origin
3(a)(i)
0 .
0 load
Fig. 3.1 (a)(ii) Strain (energy) OR elastic (energy)
(ii) State the word used to describe the energy stored in a spring that has been stretched or
compressed.
(b) Fig. 3.2 shows a model train, travelling at speed v, approaching a buffer. . b) Use of 1/2rmv2
model train 05x25xv?2=0.48
buffer v2 = 0.48/(0.5 x 2.5) OR v2 = 0.384
v=0.62m/s
N
spring
Fig. 3.2
The train, of mass 2.5kg, is stopped by compressing a spring in the buffer. After the train has
stopped, the'enerdy stored in the spring is 0.48.J.
Galculate the initial speed v of the train.
3(b)

1 ev?
7

(7

v
=l 3y xoeud
2

.
-

v= O’Lgf[q

[Total: 6]
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4

(a) Thesource of solar.energy is the.Sun.

Tick the box next to those resources for which the Sun is also the source of energy.

B’/coal ‘ . ! -
E‘ geothermal

’T/‘/hydroelectric

D nuclear

E/wmd . - 2]

{b) Fig. 4.1 shows a solar water-heating panel on the roof of a house.

copper tubes
[~ painted black

_—roof

Fig. 4.1

Cold water flows into the copper tubes, which are heated by solar radiation. Hot water flows
out of the tubes and is stored in-a tank.

(i) Explain why the tubes are made of coppér and are painted black.

& m««&:& Wﬁ: &uﬂ‘wﬁu E@a—kmﬁ& t.’a-éi% .
uﬁ%bw IMM-AL back ﬂhjuﬁrm gao&aﬂgsdtﬁam 2

(ii) In5.0s, 0.019kg of water flows through the tubes. The temperature of the water increases
from 20°C to 72°C. The specific heat capacity of wa{er is le-DOJ,’ (kg°C).

rb&G&

T

Calculate thg’_ thermal energy gained by the water in 5.0s.

o = e AT -
ey . 0-049x L%?UUXG“? 2@)
Wﬂ)j 'z?‘% 9X62 :

= 44 63

thermal energy = ...l s [3]
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Your
Mark Q4 Mark scheme
(a) Coal, hydroelectric and wind boxes ticked
4(a)
(b)(i) Copper is a good conductor of thermal energy/heat
Black surface is a good/the best absorber of radiation/
infra-red
(b)(ii) (Temp rise =) 72 =20 = 52 (°C)
(Q =) mcAO OR 0.019 x 4200 x 52
A 41
4(b)(i) 00
(b)(iii) | Efficiency = (power) output/(power) input (x 100)
(4100]
———|x100
41 1
OR - OR ( OO% OO) OR rearranged
power input power input
Power input = 1200W
4(b)(ii)
4(b)(iii)
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4 Select }

MIDDLE LOwW
g page
(iii) The efficiency of the solar panel is 70%. m .

Calculate the power of the solar radiation incident on the panel.

7. 5 41496 Your
36’/ d L‘— g Mark Q4 Mark scheme
l o, LH "f'q N = 592
60 /' ._70_. x[fm (a) Coal, hydroelectric and wind boxes ticked
] 4(a)
, power = Sq?’gw[ﬂ
' I b N b ' ] (b)(i) Copper is a good conductor of thermal energy/heat
T St i s i . g omd [Total: 9] Black surface is a good/the best absorber of radiation/

infra-red

(b)(ii) (Temp rise =) 72 - 20 = 52 (°C)
(Q =) mcAOOR 0.019 x 4200 x 52

A 41
4(b)(i) 00
(b)(iii) | Efficiency = (power) output/(power) input (x 100)
(4100]
———|x100
41 1
OR - OR ( OOX, OO) OR rearranged
power input power input
Power input = 1200W
4(b)(ii)
4(b)(iii)
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4

(a)’ The source of solar energy-is the Sun.

Tick the box next to those resources for which the Sun is also the source of energy.

D coal
D geothermal
5 Izr hydroelectric
D nuclear : )
[\ wina )

(b) Fig. 4.1 shows a solar water-heating.panel on the roof of a house.

| _copper tubes,
.L—painted black

. raof

Fig. 4.1

Cold water flows into the copper tubes, which are heated by solar radiation, Hot water flows
out of the tubes and is stored in a tank.

(i) Exp[a in why t'he tubes are made of copper and are hainted_black‘ '

5 the wadur, 4

(ii) In5.0s,0.019kg of water flows through the tubes. The temperature of the water increases
from 20°C to 72 °C. The specific heat capacily of water is 4200J/(kg~C).

Calculate the thermal energy gained by the water in 5.0s.

B
'H:mcﬁi

20 0(@x4200X5 27! 4q-6xS=30F4 T

thsrma.! energy = D— 0F¥8J [3]

Select
page

Your
Mark

4(a)

4(b)(i)

4(b)(ii)

4(b)(iii)

)

m MIDDLE Low

Coal, hydroelectric and wind boxes ticked

Mark scheme

Copper is a good conductor of thermal energy/heat
Black surface is a good/the best absorber of radiation/
infra-red

(b)(ii)

(Temp rise =) 72 - 20 = 52 (°C)
(Q =) mcAO OR 0.019 x 4200 x 52
4100J

(b)(iii)

Efficiency = (power) output/(power) input (x 100)
(mm}mo

power input
Power input = 1200W

OR (4100x100)
power input

OR

OR rearranged
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(iii). The efficiency of the solar panelis 70%.

Calculate the power of the solar radiation incident on the panel.

B4 6%100 _5q2Q

= X7 o

power =

4(a)
2]

5918 W/g

[Total: 9]

4(b)(i)

4(b](ii)

4(b)(iii)
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Mark

)

m MIDDLE Low

Coal, hydroelectric and wind boxes ticked

Mark scheme

(b) (i)

Copper is a good conductor of thermal energy/heat
Black surface is a good/the best absorber of radiation/
infra-red

(b)(ii)

(Temp rise =) 72 - 20 = 52 (°C)
(Q =) mcAO OR 0.019 x 4200 x 52
4100J

(b)(iii)

Efficiency = (power) output/(power) input (x 100)
(‘HOO]X 100

power input
Power input = 1200W

OR (4100x100)
power input

OR

OR rearranged
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Your
Mark Q4 Mark scheme

4 (a) The source of solar energy is the Sun.

Tick the box next to those resources for which the Sun is also the source of energy.

D coal

Q/ geothermal (a) (a) Coal, hydroelectric and wind boxes ticked
4(a
D hydroelectric
nuclear (b)(i) Copper is a good conductor of thermal energy/heat
D wind 2 Black surface is a good/the best absorber of radiation/
infra-red
{b) Fig. 4.1 shows a solar water-heating panel on the roof of a house. (b)) (Temp rise = ) 72 — 20 = 52 (°C)
(Q =) mcAO OR 0.019 x 4200 x 52
| conper tubes, 4(b)(i) 4100J
[~ paim ac (b)(iii) | Efficiency = (power) output/(power) input (x 100)
4100
—roof (J x 100
4100x100
OR - OR ( X ) OR rearranged
power input power input
Power input = 1200W
Fig. 4.1
Cold water flows into the copper tubes, which are heated by solar radiation. Hot water flows 4(b)(ii)
out of the tubes and is stored in a tank.
() Explain why the tubes are made of copper and are painted black.
[2]
(i) In5.0s, 0.019kg of water flows through the tubes. The temperature of the water increases 4(b)(iii)
from 20°C to 72°C. The specific heat capacity of water is 4200J/(kg°C).

Calculate the thermal energy gained by the water in 5.0s.

= mxa0x ¢
H =om 2 A h200T/4g°C .
cqi4#63XS 5 207487

thermal energy = ....[L L 2 T0 o/ 20 0 ;
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(iii} The efficiency of the solar panel is 70%. -

Calculate the power of the solar radiation incident on the panel.

: : Your
_?L__,( joey =70 -%?09-71j Mark Q4 Mark scheme
‘”qv‘f-g (a) Coal, hydroelectric and wind boxes ticked
) . ' R . 4(a)
power = 2‘?@’§ ) ?'2 J ........ [2]
. . (b)(i) Copper is a good conductor of thermal energy/heat
(Total: 9] Black surface is a good/the best absorber of radiation/
infra-red
(b)(ii) (Temp rise =) 72 = 20 = 52 (°C)
(Q =) mcAO OR 0.019 x 4200 x 52
A 41
4(b)(i) 00
(b)(iii) | Efficiency = (power) output/(power) input (x 100)
( 4100]
———|x100
41 1
OR - OR ( OOX, OO) OR rearranged
power input power input
Power input = 1200W

4(b](ii)

4(b)(iii)
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4 Spi"ggt } MIDDLE Low
5 (a) A student carries out an experiment to find the relationship between the pressure p and the
volume Vof a fixed mass of gas. The table contains four of her sets of measurements.

plkPa | 250 500 750 1000 Your
Viem® 300 | 152 9.8 7.6 Mark e echemE
(a)(i) P x V values are 7500 or about 7500
(i) Use the data in the table to suggest the relationship between the pressure and the 5(a)(i)
volume in this experiment. Explain how you reach your conclusion. OR If P/pressure doubles, V/volume halves OR vice versa

........ '{Lu'fimﬂ me&.....mmm.zwm
...... NOWAL . FTERADE .. (06D ... 1
..... Mm..............prmm......u:..........mmg,......pqehfﬂmf_.....fn.._..m.(qm.. (@)ii) | temperature

(so) PV = constant OR P a 1/V OR either in words

..................................................................................... ]
(i) State the property of the gas, apart from the mass, that remains constant during the 5(a)(ii)
experiment.
................... Jf M&(&l’w&fm (b)) | P =hdg OR 5.0 x 10 x 1000
(b) Alake is 5.0m deep. The density of the water is 1000kg/m?&. 50000 Pa or 50kPa
(i) Calculate the pressure at the hottomn of the lake due to this depth of water.
P= ?3"1
P= pooxlox5 = 50000 5(b)(i) (b)) | Volume of bubble increases
Mass of gas stays the same
pressure = 20000 Pa {2]

Density of gas decreases

(ii) A bubble of gas escapes from the mud at the bottom of the lake and rises to the surface.

Place one tick in each row of the table to indicate what happens to the volume, the mass
and the density of the gas in the bubble. Assume that no gas or water vapour enters or
leaves the bubble.

: 5(b)(ii)
. increases stays the same .| decreases
volume of bubble J )
mass of gas in bubl;)[e \f
density of gas in bubble w/ '
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4 sp‘i,'g‘;t } MIDDLE Low
5 (a) A student carries outan experiment to find the relationship between the pressure p and the
volume V of & fixed mass of gas. The table contains four of her séts of measurements.
p/kPa 250 500 750 1000 Your
Viem?® 30.0 15.2 9.8 76 Mark ERR
(a)(i) P x V values are 7500 or about 7500
(i) Use the data in the table to suggest the relationship between the pressure and the 5(a)(i)
volume in this experiment. Explain how you reach your conclusion. OR If P/pressure doubles, V/volume halves OR vice versa
Pressw . dnvagly  proportoned J&  velwnre,
__r .. b o E}F e (so) PV = constant OR P a 1/V OR either in words
Ws  Jn  bhecouwar e when. dhe  velwmt  eecigedel
Jhe PressUL N CA2aALs, ) (aii) | temperature
................................................................................... 121
(ii) State the property of the gas, apart from_the mass, that remains constant during the 5(a)(ii)
experiment.
EVJ% ...... ~[1] (b)(i) P =hdg OR 5.0 x 10 x 1000
(b) Alake is 5.0m deep. The density of the water is 1000kg/m?. 50000 Pa or 50 kPa
(i} Calculate the pressure at the bottom of the lake due to this depth of water.
Pergh | | - _
= rBSDk (6305 5(b)(i) (b)(ii) Volume of bubble increases
= g
Aoss Mass of gas stays the same
pressure = ....2.2,0.99 Fa 121 _
Density of gas decreases
(ii) A bubble of gas escapes from the mud at the bottomn of the lake and rises to the surface.
Place one tick in each row of the table to indicate what happens 1o the volume, the mass
and the density of the gas in the bubble. Assume that no gas or waler vapour enters or
leaves the bubble.
5(b)(ii)
increases stays the same decreases
volume of bubble v
mass of gas in bubble v
density of gas in bubble v
EXAMINER MARK
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5 (a) A student carries out an experiment to find the relationship between the pressure p and the
volume V of a fixed mass of gas. The table contains four of her sels of measurements.

PC p/kPa 250 500 750
o\ Viem®

1000

30.0 15.2 9.8 7.6

(i) Use the data in the table to suggest the relationship between the pressure and the
volume in this experiment. Explain how you reach your conclusion.

o 7 Peeasuce... i) YN EVSQLY.... feogordian. . ES. Mok, ...

N -

<3 AE‘-\)TCD,&“PE, ..... Sacteasss...hen Volume  abxo.
T OO
............................................................................................... W2

Shap & o

velung (i) State the property of the gas, apart from the mass, that remains constant during the

experiment.
e

e th&i'\j ............................... S B 1]

(b) Alake is 5.0m deep. The density of the water is 1000kg/m®.

(i) Calculate the prassure at the bottom of the lake due to this depth of water.

E %1000

?*re.b::ur‘e_ = ’L%z(‘o

(\]\Lf 5 oeo

PreSsSUre = e
(i) A bubble of gas escapes from the mud at the bottom of the lake and rises to the surface.

Place one tick in each-row of the table to indicate what happens to the volume, the mass
and the density of the gas in the bubble. Assume that no gas or water vapour enters or

leaves the bubble.
i increases stays the same decreases
) f" ) volume of bubble ' ~ !
%J_ mass of gas in bubble 4
> density of gas in bubble : v

5(a)(i)

5(a)(ii)

5(b)(i)

5(b)(ii)

Select
page

Your
Mark

)

Q5
(a)(i)

Mark scheme

MIDDLE

P x V values are 7500 or about 7500

OR If P/pressure doubles, V/volume halves OR vice versa

LOW

(so) PV = constant OR P a 1/V OR either in words

(a)(ii)

temperature

P = hdg OR 5.0 x 10 x 1000

50000 Pa or 50kPa

(b)(ii)

Volume of bubble increases

Mass of gas stays the same

Density of gas decreases
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Select
4 o } MIDDLE Low
6 (a) Fig. 6.1 represents the waveform of a sound wave. The wave is travelling at constant speed.
Your
disptnlacerrl?nt Mark Q6 Mark scheme
of particles . . .
(a)(i) 1. Mark amplitude with X
. 6(a)(i) 2. Mark wavelength with'Y
| ! _——
i H distance
: i along wave
1 ]
N N\
i J i
; ] ; (a)(ii) 1. Amplitude increases and wavelength stays the same
. 2. Amplitude stays the same and wavelength decreases
g.6.
(i) OnFig.6.1, _ .
1. label with the letter X the marked distance corresponding to the amplitude of the
wave, (1] . ; .
6(a)l(i) (b) v = (total) distance/time OR d/t OR 2d/t in any form
2. label with the letter Y the marked distance corresponding to the wavelength of the ajn d = 1500 x 0.054/2
wave. [1] 40m OR41m
(if) State what happens to the amplitude and the wavelength of the wave if
1. the loudness of the sound is increased at constant pitch,
amplitude ......... JOLRORER. ... T s s sy
wavelength ... J0LERAMA ..o T N AR TR
o)
2. the pitch of the sound is increased at constant loudness.
amplitude ...... R TS W
6(b)
wavelength d,e:mcu.ea ..............................
(1]
(b) A ship uses pulses of sound to measure the depth of the sea beneath the ship. A sound pulse
is transmitted into the sea and the echo from the sea-bed is received after 54 ms. The speed
of sound in seawater is 1500m/s. 0.054 s
Calculate the depth of the sea beneath the ship. 18 = 1000 my
S:lyp EE T
Vanll 5= 2d Az ko5
EXAMINER MARK
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4 sp‘i,'g‘ét } MIDDLE Low

6 (a) Fig. 6.1 represents the waveform of a sound wave. The wave is travelling at constant speed.

displacement Your
of particles Mark Q6 Mark scheme
(a)(i) 1. Mark amplitude with X
| ! S— 6(a)(i) 2. Mark wavelength with Y
| i distance
| i along wave
' ' (a)(ii) 1. Amplitude increases and wavelength stays the same
Fig. 6.1 2. Amplitude stays the same and wavelength decreases
(i) ©On Fig.6.1,
1. label with the letter X the marked distance corresponding to the amplitude of the
wave, (1]
" (b) v = (total) distance/time OR d/t OR 2d/t in any form
2. label with the letter Y the marked distance corresponding to the wavelength of the 6(a)(ii) d = 1500 x 0.054/2
v, () 40m OR 41m
(ii) State what happens to the amplitude and the wavelength of the wave if
1. the loudness of the sound is increased at constant pitch,
amplitude DELQWS\M%QT
wavelength ......... AR IO NES . DO e
(1]
2. the pitch of the sound is increased at constant loudness.
amplitude m&a&*‘&%ﬂmﬁ. 6(b)
WEVEIBNGH ...vvveveevee. DESDCOER L OO e

(1]
(b) A ship uses pulses of sound to measure the depth of the sea beneath the ship. A sound pulse
is transmitted into the sea and the echo from the sea-bed is received after 54 ms. The speed

of sound in seawater is 1500m/s.

Calculate the depth of the sea beneath the ship. S MO0 = 2d
= \

© = 23
= = 4p; oA =d
_ 2xd
= \hoo ~ %4
depth = oo ADO0 YOV

EXAMINER MARK

[Total: 7] COMMENTS SCHEME




4 spi"ggt } MIDDLE LoW

6 (a) Fig. 6.1 represents the waveform of a sound wave. The wave is travelling at constant speed.

displacement Your
of particles Mark Q6 Mark scheme
(a)(i) 1. Mark amplitude with X
! ! — 6(a)(i) 2. Mark wavelength with Y
i l distance
: | along wave
i i
A AN
| a
: ' (a)(ii) 1. Amplitude increases and wavelength stays the same
Fig. 6.1 2. Amplitude stays the same and wavelength decreases
(i) OnFig. 6.1,
1. label with the letter X the marked distance corresponding to the amplitude of the
wave, (1
" (b) v = (total) distance/time OR d/t OR 2d/t in any form
2. label with the letter Y the marked distance corresponding to the wavelength of the 6(al(ii) d = 1500 x 0.054/2
wave. ] 40m OR 41m
(ii) State what happens to the amplitude and the wavelength of the wave if
1. the loudness of the sound is increased at constant pitch,
AMPItude ... FFARS . € SRttt
wavelength ST T o T
(1]
2. the pitch of the sound is increased at constant loudness.
amplitude T Y LT o 6(b)

wavelength . BX. LI e QM
("
(b) A ship uses pulses of sound to measure the depth of the sea beneath the ship. A sound pulse
is transmitted into the sea and the echo from the sea-bed is received after 54 ms. The speed
of sound in seawater is 1500m/s.

Calculate the depth of the sea beneath the ship.

) Sh - 0. 43333 S
I’ o
D 2= 1Seon§0-9%3
2 1%00—~ _*¥
- - 13RS ™
et | = L3> \
0.93 2 depth = 6‘:[’15“"[3]
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COMMENTS SCHEME

—D=69F.5™ [Total: 7)




Cambridge Assessment International Education

The Triangle Building, Shaftesbury Road, Cambridge, CB2 8EA, United Kingdom
t: +44 1223 553554

e: info@cambridgeinternational.org www.cambridgeinternational.org

Copyright © UCLES September 2017


mailto:info@cie.org.uk
http://www.cie.org.uk/

5. Cambridge Assessment

Y International Education

Interactive Example Candidate Responses
Paper 4 (May / June 2016), Question 7

Cambridge IGCSE™
Physics 0625

Version 2.0

Cambridge
Pathway



In order to help us develop the highest quality resources, we are undertaking a continuous programme of review; not only to measure the success of
our resources but also to highlight areas for improvement and to identify new development needs.

We invite you to complete our survey by visiting the website below. Your comments on the quality and relevance of our resources are very important
to us.

www.surveymonkey.co.uk/r/GL6ZNJB

Would you like to become a Cambridge International consultant and help us develop support materials?

Please follow the link below to register your interest.

www.cambridgeinternational.org/cambridge-for/teachers/teacherconsultants/

Copyright © UCLES 2017
Cambridge Assessment International Education is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of the University of

Cambridge Local Examinations Syndicate (UCLES), which itself is a department of the University of Cambridge.

UCLES retains the copyright on all its publications. Registered Centres are permitted to copy material from this booklet for their own internal use. However, we
cannot give permission to Centres to photocopy any material that is acknowledged to a third party, even for internal use within a Centre.


http://www.surveymonkey.co.uk/r/GL6ZNJB
http://www.cambridgeinternational.org/cambridge-for/teachers/teacherconsultants/

(a) Explain what is meant by

(i) total internal reflection,

Mo e Jeglad. 58 eplecked Lonida. Hop....
.,cﬁe%.,fm;sm/blqck:.......mi{{q.&d......:Lm_ad,.,,(m}ﬂ?m,.bdau)m1
(i) crfﬁca?a%éﬁc#heﬂ 9{’ Q“[?{n*
popemdiulan,.... Jni'ﬁ_anmrnﬂonuiuenﬁmbem_)u
w82 He block

(b) Fig. 7.1 shows a ray of light, travelling in air, incident on a glass prism.

60°

Fig. 7.1

(i) The speed of light in airis 3.0 x 10®m/s. Its speed in the glass is 2.0 x 10®m/s.
Calculate the refractive index of the glass.
. - in oy
Y aache vdsy = fpeed of Lghs
Qpéied CL€ lz al«!— Ta alq_,e(_i-

— '5 b \OQ
. U

-5
2% 10

S )

refractive index = .....ovcevveeeen 30
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7(a)(i)

7(a)(ii)

7(b)(i)

7(b)(ii)

7(b)(iii)

)

m MIDDLE Low

(o)) Mark scheme

(a)(i) Reflection in a more dense material where there is no
refracted ray owtte
OR Al light in a more dense material is reflected owtte

(a)(ii) e.g. The greatest angle of incidence (in the material) at
which refraction occurs
OR The angle of incidence (in the material) at which the
refracted
ray travels along the boundary/angle of refraction is 90°
ORThe angle of incidence/(in the material) above which
total internal reflection occurs

(b)(i) (refractive index =) speed of light in air/speed of light in
glass
OR 3.0 x 108/2.0 x 108
=15

(b)(ii) sinc = 1/n OR 1/1.5 seen
(c =42°)

(b)(iii) | No change of direction at first face

Total internal reflection at hypotenuse with i = r by eye
Refraction with r greater than i at lower face
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L G
(iiij) On Fig. 7.1, draw carefully, without calculation, the continuation of the ray through the
prism and into the air. ’ 3]

[Total: 8]

7(a)(i)

7(a)(ii)

7(b)(i)

7(b)(ii)

7(b)(iii)
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(a)(i)

m MIDDLE Low

Reflection in a more dense material where there is no
refracted ray owtte
OR Al light in a more dense material is reflected owtte

Mark scheme

(a)(ii)

e.g. The greatest angle of incidence (in the material) at
which refraction occurs

OR The angle of incidence (in the material) at which the
refracted

ray travels along the boundary/angle of refraction is 90°
ORThe angle of incidence/(in the material) above which
total internal reflection occurs

(refractive index =) speed of light in air/speed of light in
glass

OR 3.0 x 108/2.0 x 108

=15

(b) (i)

sinc = 1/n OR 1/1.5 seen
(c =42°)

(b)(iii)

No change of direction at first face
Total internal reflection at hypotenuse with i = r by eye
Refraction with r greater than i at lower face
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7 (a) Explain what is meant by
(i) total internal reflection,
Y chadical Your
rf“ﬁ(‘ 4%1:%% e ﬂy&; Mark Q7 R e
=11 (a)i) Reflection in a more dense material where there is no
() critical angle 7(a)(i) refracted ray owtte
aa OR All light in a more dense material is reflected owtte
o B Ao b Daf o Rt d SR R0 e
{(b) Fig. 7.1 shows a ray of light, travelling in air, incident on a glass prism. (a)(ii) e.g. The greatest angle of incidence (in the material) at
which refraction occurs
. 7(a)(ii) ORThe angle of incidence (in the material) at which the
% " refracted
’ ray travels along the boundary/angle of refraction is 90°
- > /’ ORThe angle of incidence/(in the material) above which
3 total internal reflection occurs
s (b)(i) (refractive index =) speed of light in air/speed of light in
glass
7(b)(i) OR 3.0 x 108/2.0 x 108
_] 30° =15
(b)(ii) sinc = 1/n OR 1/1.5 seen
(c =42°)
7(b)(ii)
Fig. 7.1
(i) The speed of light in air is 3.0 x 108m/s. Its speed in the glass is 2.0 x 108m/s. (b)iii) No Change of direction at first face o
Total internal reflection at hypotenuse with i = r by eye
Calculate the refractive index of the glass. Refraction with r greater than i at lower face
w. A0’
e T 7(b)(iii)
= J' 5
1fractive INAEX = ......o.oceoreer T [2]
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(i) Show that the critical angle for the glass-air boundary is 42°.

S = ,__:[_-

A

¢ 4P

ez 42

1l
(iii) On Fig. 7.1, draw carefully, without calculation, the continuation of the ray through the
prism and into the air. [3]
[Total: 8]

7(a)(i)

7(a)(ii)

7(b)(i)

7(b)(ii)

7(b)(iii)
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Reflection in a more dense material where there is no
refracted ray owtte
OR Al light in a more dense material is reflected owtte

Mark scheme

(a)(ii)

e.g. The greatest angle of incidence (in the material) at
which refraction occurs

OR The angle of incidence (in the material) at which the
refracted

ray travels along the boundary/angle of refraction is 90°
ORThe angle of incidence/(in the material) above which
total internal reflection occurs

(refractive index =) speed of light in air/speed of light in
glass

OR 3.0 x 108/2.0 x 108

=15

(b) (i)

sinc = 1/n OR 1/1.5 seen
(c =42°)

(b)(iii)

No change of direction at first face
Total internal reflection at hypotenuse with i = r by eye
Refraction with r greater than i at lower face
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(a) Explain what is meant by

(i) total internal reflection,

(i) eritical angle.

(b) Fig. 7.1 shows a ray of light, travelling in air, incident on a glass prism.

60°

|

Fig. 7.1
() The speed of lightin airis 3.0 x 108m/s. Its speed in the glass is 2.0 x 108m/s.

Calculate the refractive index of the glass.

wlsan ] = h $5 A
3
L=
refractive index = ?—[2]
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Mark Q7 Mark scheme
(a)(i) Reflection in a more dense material where there is no
7(a)(i) refracted ray owtte
OR Al light in a more dense material is reflected owtte
(a)(ii) e.g. The greatest angle of incidence (in the material) at
which refraction occurs
7(a)(ii) ORThe angle of incidence (in the material) at which the
refracted
ray travels along the boundary/angle of refraction is 90°
ORThe angle of incidence/(in the material) above which
total internal reflection occurs
(b)(i) (refractive index =) speed of light in air/speed of light in
glass
7(b)(i) OR 3.0 x 108/2.0 x 108
=15
(b)(ii) sinc = 1/n OR 1/1.5 seen
(c =42°)
7(b)(ii)
(b)(iii) | No change of direction at first face
Total internal reflection at hypotenuse with i = r by eye
Refraction with r greater than i at lower face
7(b)(iii)
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(i) Show that the critical angle for the glass-air boundary is 42°..

(1

(iii}y On Fig. 7.1, draw carefully, without calculation, the continuation of the ray through the
prism and inio the air. [3]

. [Total: 8]

7(a)(i)

7(a)(ii)

7(b)(i)

7(b)(ii)

7(b)(iii)
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Reflection in a more dense material where there is no
refracted ray owtte
OR Al light in a more dense material is reflected owtte

Mark scheme

(a)(ii)

e.g. The greatest angle of incidence (in the material) at
which refraction occurs

OR The angle of incidence (in the material) at which the
refracted

ray travels along the boundary/angle of refraction is 90°
ORThe angle of incidence/(in the material) above which
total internal reflection occurs

(refractive index =) speed of light in air/speed of light in
glass

OR 3.0 x 108/2.0 x 108

=15

(b) (i)

sinc = 1/n OR 1/1.5 seen
(c =42°)

(b)(iii)

No change of direction at first face
Total internal reflection at hypotenuse with i = r by eye
Refraction with r greater than i at lower face
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8 (a) Fig. 8.1 shows 3lamps and a fuse connected to a power supply.

—=
— 1

Your
Mark Qs Mark scheme

(@i P=IVOR 40 =220 x I OR (I =) P/V OR 40/220

Q.
20V ® R & 8(a)(i) 0.18A

Fig. 8.1 - (a)(ii) [3x 0.18(2)] = 0.54A OR 0.55A
The e.m.f. of the supply is 220V. Each lamp is labelled 220V, 40V, The rating of the fuse is 8(a)(ii)
2.0A. .
Calculate
i) th nt i h lamp,
o S rrene Qo (a)fii) | 2/0.182 = 10.99 OR 2/0.18 = 11.1
WA T == owage 10 lamps OR 11 lamps
A= v .
-~ ug 8(b)(i)
= 0 0-\QP
-o0- ,\% CUITENT = civevriessnansenns [2]
(iiy the current in the fuse, : (b)(i) resistance increases
Rowon Concend VAL ey 120
AL0o
0.
8(b)(ii)
: GUITENt = oo =0 d.A.. 1]
= 0o/ o\ (b)(ii) Power (of lamp) decreases
(iii) the total number of lamps, ali in parallel, that could be connected without blowing the P = IV and current in lamp decreases. OR P = V%R
fuse. o WY
“oro\ qumbes  gRlatals= O Puse
T e v b layen>
- &
g = W\ 8(b)(iii)
number = \\ ............................. 2]
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(b) After a very long period of use, the wire filament of one of the.lamps becomes thinner. -
(i) Underline the effect of this change on the resistance of the filament.
resigtance increases  resistance remains the same.  resistance decreases 1 x;l):rlll( Qs Mark scheme
(ii) State and explain the effect of this change-on the power of the.lamp. - (a)(i) P=IVOR40 =220 x I OR (I =) P/V OR 40/220
LTI, DONRY OR A0, LAmp v and. decretse: Tl 15 8alli) 0.18A
A0S D o axtans. 10, SAACHUAT s TG, (AN s, 42 0Yeased
A0 0 A0E OO D SIS OOCE 2 i 2]
| Total: 8] (alli) | 13 x 0.18(2)] = 0.54A OR 0.55A
8(a)(ii)
(a)(iii) | 2/0.182 = 10.99 OR 2/0.18 = 11.1
10 lamps OR 11 lamps
8(b)(i)
(b)(i) resistance increases
8(b)(ii)
(b)(ii) Power (of lamp) decreases
P =1V and current in lamp decreases. OR P = V¥R
8(b)(iii)
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4 Spi"g‘ét } MIDDLE Low
8 (a) Fig.8.1 shows 3 lamps and a fuse.connecled to a power:supply. -

—
[ E—
Your
Mark (01] Mark scheme
0 ' :
(a)(i) P=IVOR40=220xIOR(I =) P/V OR 40/220
220V .
o R X & 8(a)(i) 0.18A
Fig.8.1 (a)lii) | [3 x 0.18(2)] = 0.564A OR 0.55A
The e.m.f. of the supply is 220V. Each lamp is labelled 220V, 40W. The rating of the fuse is 8(a)(ii
2.0A. - - a)(")

Caleulate

(i) the current.in each lamp,
(a)iii) | 2/0.182 =10.99 OR 2/0.18 = 11.1

P> NI, 10 lamps OR 11 lamps
L. 1.
v 8(b)(i)
hO . - %A
— Z20.\% current = ............ 0.1% e [2]
220
-(ii) the current in the fuse, (b)(i) resistance increases
=P
N
q: 212 g 8(b)(ii)
Lo cUrrent = vovveeeveeee e e [1]
. (b)) Power (of lamp) decreases
(iii) the total number of lamps, all in parallel, that could be connected without blowing the P = IV and current in lamp decreases. OR P = V2/R

fuse.

8(b)(iii)

number = Al ceeesenen ereene[2]
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(b) After a very long period of use, the wire filament of one of thelamps becomes thinner.
(i) Underline the effect of this changé on the-resistance of the filament.
i i —_— i i Your
resistance increases.  resistance remains the same  resistance decreases 1] b Qs Mark scheme
(i) "State and explain the effect of this change on the power of the lamp. (a)(i) P=IVOR40 =220 x I OR (I =) P/V OR 40/220
2 . 5 i
..... P.z mgmmwmw gl 0.18A
R. . _ 5
.............................. MAOBINCL. ... D AN, Py ol o
PR S65..... Pt e0..P8 doolsed  twom i)
B oaze Resesfane 5 halwed. [Total: 8] (alli) | [3x 0.18(2)] = 0.54A OR 0.55A
8(a)(ii)
(a)(iii) 2/0.182 = 10.99 OR 2/0.18 = 11.1
10 lamps OR 11 lamps
8(b)(i)
(b)(i) resistance increases
8(b)(ii)
(b)(ii) Power (of lamp) decreases
P =1V and current in lamp decreases. OR P = V¥R
8(b)(iii)
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8 (a) Fig. 8.1 shows 3 lamps and.a fuse.connected tc a:power supply.

 I—

Your
Mark Qs Mark scheme

(@i P=IVOR 40 =220 x I OR (I =) P/V OR 40/220

220V s ® ® Qb 8(a)(i) 0.18A

Fig. 8.1 (a)(ii) [3x 0.18(2)] = 0.54A OR 0.55A
The e.m.f. of the supply is 220V. Each lamp is labelled 220V, 40W. The rating of the fuse is -
2.0A. : 8(a)(ii)
Calculate

(i) the current in each lamp,
(a)(iii) | 2/0.182 = 10.99 OR 2/0.18 = 11.1

P= v | 10 lamps OR 11 lamps
b0 = jae ' Bb)(i)
X -Q-_Q.P = 5 g CUIPBNE = svrvarssrerasenes E; S ................................... 2]
Lo
(ii) the currentin the fuse, (b)(i) resistance increases
239
8(b)(ii)
(b)(ii) Power (of lamp) decreases
(i) the total number of lamps, all in parallel, that could be connected without blowing the P = IV and current in lamp decreases. OR P = VR
fuse.
8(b)(iii)
AUMBETr = vvvererneiees E ....................................... 2]
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(b) Aifter a very long period of-use, the wire filament.of one of the !amps-beoo_rl'let_‘_,_'_thil?ner;
" (i) Underline the effect of this change on the resistance of the fi Iamerit. -
. Iesistance increases r(:)sisiance remains the same res'ilstance decreases 1] I;I):rlll( Qs Mark scheme
(ji) - State and explain thé effect of this change on the power of the lamp. - (@) P=1IVOR40 =220 x I OR (I =) P/V OR 40/220
'ﬁﬁm&mbme,fmnmu ...... ,m!gnuve Blal(i) 0.18A
p@mmﬂ%%ﬂ.&whﬂu ...... Mﬂﬂtﬁd’-ﬁf- ......................
...... SR -
[Total: 8] (a)(ii) [3x 0.18(2)] = 0.54A OR 0.55A
8(a)(ii)
(a)(iii) 2/0.182 = 10.99 OR 2/0.18 = 11.1
10 lamps OR 11 lamps
8(b)(i)
(b)(i) resistance increases
8(b)(ii)
(b)(ii) Power (of lamp) decreases
P =1V and current in lamp decreases. OR P = V¥R
8(b)(iii)
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4 Spi"g‘ét } MIDDLE LOW
9 (a) (i) State whatis meant by the direction of an electric field.
oLy Q9 Mark sch
ot ; r! m
: . / Mark arK scheme
(i) Fig. 9.7 shows a pair of opposntely ‘charged horizontal metal piates with the top plate (a)(i) direction of the force on a positive charge
positive. 9(a)(i)
++++++++ o+
( 1' } }' ' T | ! (a)lii) Straight parallel lines from upper to lower plate
_____________ At least 3 lines drawn. All lines drawn equally spaced,
approximately symmetrical with respect to plates
" S Arrows downwards
Fig. 9.1 9(a)(ii)
The electric field between the plates in Fig. 9.1 is uniform.
: : o . ) (b)(i) Upward force (on drop) due to electric field/charge on
Draw lines on Fig. 9.1 to represent this uniform field. Add arrows to these lines to show |
the direction of the field. [3] P ate?’
= weight of drop
(b) Fig.9.2 shows a very small negatively-charged oil drop in the air between a pair of oppositely Upward force on drop = downward force on drop
charged horizontal metal plates. The oil drop does not move up or down. OR no resultant/net force on drop
OR forces are balanced
9(b)(i) (b)(ii) Drop moves upwards
oil drop s e Weight/mass of drop decreases OR downward force
decreases
OR Upward force (due to electric field) > weight of drop
Fig. 9.2
(i) Suggest, in terms of forces, why the oil drop does not move up or down.
Mot ,éft(f ﬂf"f"(.;r on. ...t s zom0. Je.. nelhat 9(b)(ii)
.ﬁfﬁn ("Mff?% 5..200.d%.. /gff‘f ot T}Q??er;?f. fd-zpzq”’(b[z]
fere  owated by elechnic glﬂ‘c!
(ii) Without losing any of its charge the oil drop begins to evaporate.
State and explain what happens to the oil drop.
Jhe...cuef . Lnegit if..oolbwls. 445 0800t }Zm Le. M{w ...
de. C’/Rqo His.... ool coon. fff{ Jf?ﬁ;ﬁ and. msfaﬁvfwﬁ
deuneases.
[Total: 8]
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(a) (i) State what is meant by the direction of an electric field.

i |7 :F.law,..,__,_Q.E,.....,.Cu[.\fien‘-.,.......,,f-.io.m.,....,,IRQS..!&.H.V.Q.........,..,.

N -
'&Omaah\/(’,l&fmbnqlsm
(ii) Fig. 9.1 shows a pair of oppositely-charged horizontal metal plates with the top plate
positive.

+++++++++++++

Fig. 9.1
The electric field between the plates in Fig. 9.1 is uniform.

Draw lines on Fig. 9.1 to represent this uniform field. Add arrows to these lines to show
the direction of the field. (3

(b) Fig. 9.2 shows a very small negatively-charged oil drop in the air between a pair of oppositely
charged horizontal metal plates. The oil drop does not move up or down.

oil drop
G SR A
@

Fig.9.2
(i) Suggest, in terms of forces, why the oil drop does not move up or down.
Boibdsenob...affected oy, dhe.. forces.
oqxL&?\Q\Q&T}&‘}QT&%Fuﬁijﬁhnnj[:a}
(i) Without losing any of its charge, the oil drop begins to evaporate.
State and explain what happens to the oil drop.
lk-mou%bwqulsﬂuepﬂmhvelj

[Total: 8]

9(a)(i)

9(a)(ii)

9(b)(i)

9(b)(ii)
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Mark scheme
direction of the force on a positive charge

(a)(ii)

Straight parallel lines from upper to lower plate

At least 3 lines drawn. All lines drawn equally spaced,
approximately symmetrical with respect to plates
Arrows downwards

Upward force (on drop) due to electric field/charge on
plates

= weight of drop

Upward force on drop = downward force on drop

OR no resultant/net force on drop

OR forces are balanced

(b)(ii)

Drop moves upwards

Weight/mass of drop decreases OR downward force
decreases

OR Upward force (due to electric field) > weight of drop
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9

(a) (i) State what is meant by the direction of an electric field.
FYomnzﬂa.‘H"ﬂﬁfmrhvt
L

(ii) Fig. 9.1 shows a pair of oppositely-charged horizontal metal plates with the top plate
positive.

++++++++ A+t
T ! T
\f\T’iT/l\: | A/T

NENEEEE

~

Fig. 9.1
The electric field between the plates in Fig. 8.1 is uniform.,

Draw lines on Fig. 9.1 to represent this uniform field. Add arrows to these lines to show
the direction of the field. [3]

(b) Fig. 9.2 shows a very small negatively-charged oil drop in the air between a pair of oppositely
charged horizontal metal plates. The oil drop does not move up or down.

oil drop
\.\e_

Fig.9.2
(i) Suggest, in terms of forces, why the oil drop does not move up or down.
..‘.....,..,.,..Be,c,“u,&e,.,...:‘0.@,{'}!,...,":he,..,.,Flﬂ-rﬁ&»,.,..a.‘.f;z..,ﬂﬂ.jﬁtﬁ.iﬂtl./.......,......,
(i) Without losing any of its charge, the oil drop begins to evaporate.
State and explain what happens to the oil drop.
.,‘,“..Ihﬁ.....E‘H'.ZG.Ojam‘..‘.d,'taf?--x'tc\uueh,be..c..aL.i.%m',‘....(.1,,‘5..,,....,A..,.,..A...,
mle@u.\ehm..fwm

[Total: 8]
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Mark Q9 Mark scheme
(a)(i) direction of the force on a positive charge
9(a)(i)
(a)(ii) Straight parallel lines from upper to lower plate
At least 3 lines drawn. All lines drawn equally spaced,
approximately symmetrical with respect to plates
Arrows downwards
9(a)(ii)
(b)) Upward force (on drop) due to electric field/charge on
plates
= weight of drop
Upward force on drop = downward force on drop
OR no resultant/net force on drop
OR forces are balanced
9(b)(i) (b)(ii) | Drop moves upwards
Weight/mass of drop decreases OR downward force
decreases
OR Upward force (due to electric field) > weight of drop
9(b)(ii)
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4 Spi"ggt } MIDDLE Low
10 (a) An iodine isotope 12&1 decays by fi-emission to an isotope of xenon (Xe).
(i) State the number of each type of particle in a neutral atom of 12%1,
: Your
protons 23 .. neutrons % electrons 5?" [2) Mark Q10 Mark scheme
(ii) State the symbol, in nuclide notation, for the xenon nucleus. . (a)i) Protons: 53 neutrons: 78 electrons: 63
i3l 10(a)(i)
. Xe
(b) The background count rate of radioactivity in a laboratory is 30 counts/min.
A radioactive sample has a half-life of 50 minutes. The sample is placed at a fixed distance (a)(ii) 131y
from a detector. The detector measures an initial count rate from the sample, including 548
background, of 310counts/min.
On Fig. 10.1, plot suitable points and draw a graph of the count rate from the sample,
corrected for background, as it changes with time.
300‘.\ = P — SRR IEE . o POETEY FEvey” -
\ | 10(a){(ii) (b) Points plotted at 3 of: 0s, 50s, 100s, 150s
\ ajin 3 corrected counts/minute plotted at any from:
corrected i o (0, 280)
count:atg Lokt LR R £ 2 fo g R | e ° (50, 140)
counts/min { e (100, 70)
‘\ e (150, 35)
200~ _ LN Graph drawn as curve through correct points
\\.\
\\\- ‘;
| _ 10(b)
100— . 1 : H : ! . -
0 T T T T T T T 1
0 20 40 60 80 100 120 140 160
time/min
Fig. 10.1
3]
[Total: 7] EXAMINER MARK
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4 o } MIDDLE Low
10 (a) An iodine isotope 12;‘,[ decays by f-emission to an isotope of xenon (Xe).
(i) State the number of each type of particle in a neutral atom of “5‘51. v
our
protons ... 2.3 .. neutrons ... 1.8 .. electrons .. ¥ 53 . 2] Mark Q10 Mark scheme
(i) State the symbol, in nuclide notation, for the xenon nucleus. 10(a)(i) (a)(i Protons: 63 neutrons: 78 electrons: 53
12
53.?41[21
(b) The background count rate of radioactivity in a laboratory is 30 counts /min.
A radioactive sample has a half-life of 50 minutes. The sample is placed at a fixed distance (a)(ii) 131
i . : o Xe
from a detector. The detector measures an initial count rate from the sample, including
background, of 310counts/min.
On Fig. 10.1, plot suitable points and draw a graph of the count rate from the sample,
corrected for background, as it changes with time.
300 -
"‘ 10(a){(ii) (b) Points plotted at 3 of: 0s, 50s, 100s, 150s
g 3 corrected counts/minute plotted at any from:
corrected e (0, 280)
count rate e (50, 140)
counts/min e (100, 70)
e (150, 35)
200 Graph drawn as curve through correct points
10(b)
1001
0 T T T T T
0 20 40 60 80 100 120 140
time/min
Fig. 10.1
EXAMINER MARK
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10 (a) An iodine isotope 12;1 decays by fi-emission to an isotope of xenon (Xe).

(i) State the number of each type of particle in a neutral atom of ‘22,1.

protons ... ¥BS2 .. neutons ... 18 electrons .S 2 ... [2]
(if) State the symbol, in nuclide notation, for the xenon nucleus.
13
S 2. S 7

(b) The background count rate of radioactivity in a laboratory is 30 counts/min.

A radioactive sample has a half-life of 50 minutes. The sample is placed at a fixed distance
from a detector. The detector measures an initial count rate from the sample, including
background, of 310 counts/min.

On Fig. 10.1, plot suitable points and draw a graph of the count rate from the sample,
corrected for background, as it changes with time.

3004
.\\\
corrected N
count rate : LRy
counts/min x
200~ e s
S
0 T T T T T T T 1
] 20 40 60 80 100 120 140 160
time/min
Fig. 10.1
(3]
[Total: 7]

10(a)(i)

10(a)(ii)

10(b)

Select
page

<

Your
Mark

)

MIDDLE LOW
Q10 Mark scheme
(a)(i) Protons: 53 neutrons: 78 electrons: 53
(a)(ii) ENE
(b) Points plotted at 3 of: 0s, 50s, 100s, 150s
3 corrected counts/minute plotted at any from:
e (0, 280)
e (50, 140)
e (100, 70)
e (150, 3b)
Graph drawn as curve through correct points
EXAMINER MARK
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4 spi"ggt } MIDDLE LoW

11 (a) (i) Fig.11.1 shows the symbol for a logic gate and its truth table. .

input A | input B output
A— 2 g 0 Your
I e : :} :‘ g Mark Q11 Mark scheme
) 1 9 1 (a)(i) AND (gate)
T 11(a)(i)
Fig. 11.1
State the name of this logic gate. AN D C,;ajﬁ’— ....... [
(i) Complete the iruth table for the logic gate shown in Fig, 11.2.
L L . (a)i) | 001
[input A | input B | output - 100
A - b ; 010
i 1 o
Fig. 11.2 - 11(a)(ii) (b) A B C D E F
1 1 0 1
(b)- Fig. 11.3 shows the system of logic gates usad to ensure the security of the strongroom of a
bank.

1 e

Fig. 11.3

nE

11(b)

The strongroom door will only open when the output F is logic 1.

Complete the table to show the logic states at A, B, C, D and E when the strongroom door

can be opened.
input A Jinput B input C output D oufput E output F
] \ \ (I

[3]
[Total: 6]
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4 spi"ggt } MIDDLE Low
11 (a) (i) Fig. 11.1 shows the symbol for a logic gate and its truth table. )

inpui A | input B | output
A— °o . 0 o f Your
B D_"”tp”t e g . Mark Q11 Mark scheme
L1 1 (@i AND (gate)
. ) 11(a)(i)
Fig. 1.1 .
State the name of this logic gate. e ‘ﬂ'ND ............................... [1]
(i) Complete-the truth table for the logic gate shown in Fig. 11.2.
- - ' (a)(ii) 001
| input A |"input B | output |. 100
A o | o | © ¢ 010
: output 1 0 \ 10
B— : [
B L L -
Fig. 11 .
ig. 11.2 - 11(a)(ii) (b) A B C D E =
1 1 0 1
(b) Fig. 11.3 shows the system of logic gates used to ensure the security of the strongroom of a
bank.

| e

Fig. 11.3

D-

11(b)

The strongroom door will only open when the output F is logic 1.

Complete the taI;le to show the logic states at A, B, C, D and E when the strongroom door
can be opened.

inputA | inputB | inputG | outputD output £ output F

L 1 € \ U 1
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4 Spi"g‘ét } MIDDLE Low

11 (a) (i) Fig. 11.1 shows the symbol for alogic gate and its truth table.

input A input_B _output
A—T n 0 0 0 Your
B- D_"”‘p»“t én (1] '? ~ g Mark Q11 Mark scheme
R 1. (a)(i) AND (gate)
11(a)(i)
Fig. 11.1
State the name of this logic gate. R\QD 1]
(i) Complete the truth table for the logic gate sho\n;rn in Fig. 11.2.
p . : (a)(ii) 001
‘inputA | input B | output 100
A o [ o | 1 | 010
output 1 o [ 1 | 10
B o | B
. — T 5
- L i " b
Fig.11.2 . 11(a)(ii) (b) A B C D E F
) 1 1 0 1
(b) Fig. 11.3 shows the system of logic gates used to ensure the security of the strongroom of a
bank.
A—1
B—o] D i
B
@ ’ :: E
11(b)

Fig.11.3
The strongroom door will only open when the output F is logic 1.

Complete the table to show the logic states at A, B, C, D and E when the strongroom door
can be opened.

input A ippu_t B ) input_ C output D output E output F )

L &y Y 1o [O | ¢

{3

[Total: 6]
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1

In this experiment, you will use a pendulum to determine a value for the acceleration of free fall g.
Carry out the following instructions, referring to Figs. 1.1 and 1.2

1 I clamp

L clamp

bob - e
\O. S 1] (-)___,_:r_‘
—
one complete
oscillation
Fig. 1.1 Fig. 1.2

A pendulum has been set up for you as shown in Fig. 1.1.

(a) Adjust the pendulum until its length [ = 50.0cm. The length [ is measured to the centre of the
bob.

Explain briefly how you avoided a parallax (line of sight) error when measuring the length 1

Zeoddlom and becizentelly. el eye ..

P N iyt A Ao I | Frr Apn B A | |
el S \ﬂwo"‘L ;_yc (E%%

(b) Displace the pendulum bob slightly and release it so that it swings. Fig. 1.2 shows one
complete oscillation of the pendulum.

(i) Measure the time tfor 20 complete oscillations.

(ii) Calculate the period T of the pendulum. The period is the time for one complete
oscillation.
265 . 1\S
)
SRRV VA

Select
page

Your
Mark

1(a)

MIDDLE Low

Mark scheme
Either suitable use of a horizontal straight edge

Or holding rule close to pendulum
Or line of sight perpendicular to rule

t=278-29.0(s)

1(b)(i)

T correct
Unit s

More likely to miscount/pendulum may stop swinging

Correct calculation and unit s?

1(b)(ii)

g between 9 and 11 from correct T and working
2 or 3 significant figures

1(b)(iii)

Explanation of cause of inaccuracy in measurement of t
orl.

e.g. student did not react quickly enough when starting/
stopping stopwatch OR difficulty in

measuring accurately to centre of bob

1(e)(i)

1(c)(ii)

(a)(ii)

Any two from:

Use different length(s)

Repeat timing

Use of a fiducial mark

Increased number of oscillations

Plot a graph using length and time or time?

1(d)(i)

1(d)(ii)

EXAMINER MARK

SCHEME

COMMENTS




Select
4 page MIDDLE Low
(iii) Measuring the time for a large number of oscillations, rather than for 1 oscillation, gives a
more accurate value for T.
Suggest one practical reason why measuring the time for 200 oscillations, rather than Your
20 oscillations, may not be suitable. Mark Q1 Mark scheme
The v mmb&( r:_y[l) LOS< \\a_k\l; o be toro (a) Either suitable use of a horizontal straight edge
1(a)
w L ({’ .
l)‘:{ <. 0"“" e E«Te Cl“:‘"" €. Q‘P l’j{f fﬂ‘ Or holding rule close to pendulum
S resuf ot fonr o , - : .
(© () Caloulato 7,2 n be ACLA Or line of sight perpendicular to rule
(b) (i) t=278-29.0(s)
1(b)(i) (b)(ii) | Tcorrect
Unit s
r..2: 01449 sl ... (b)iii) | More likely to miscount/pendulum may stop swinging
i A (e)i) Correct calculation and unit s2
(ii) Calculate the acceleration of free fall g using the equation g = 4l Give your answer to 1(b)(ii) (c)(ii) g between 9 and 11 from correct T and working
a suitable number of significant figures for this experiment. 2 or 3 significant figures
AriZlx So _ 4a1g . .azg, ., (d)(i) Explanation of cause of inaccuracy in measurement of t
L 01C 2014 @m]s? or L. . . .
2. O\GH 1 ) » 1(b)(iii) e.g. student did not react quickly enough when starting/
=q.,14 M/é' stopping stopwatch OR difficulty in
measuring accurately to centre of bob
g= q‘—‘al m/s? [2] ] (dfi) | Any two from:
1(c)(i) Use different length(s)
(d) A stuc_jent checl;s the value of the acceleration of free fall g in a text book. The value in the Repeat timing
BORSEIE Use of a fiducial mark
(i) Suggest a practical reason why the result obtained from the experiment may be different. Increased number of oscillations
. . o,
’B-QCC‘AU S€  we  Capn de - "i'?CCJ_C:H__ | '.“pl@"k( 1(c)lii) Plot a graph using length and time or time
0nd  Shop dee Kmer e g X oscilledun
?erﬁot\lﬂw‘—»v F Wmcns L\M 2 reac)ﬁbh rﬁlfe, Jf 045
(i) Suggest two improvements to the experiment. 1(d)(i)
1(d)(ii)
2. 5

(2]
[Total: 11]
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1 In this experiment, you will use a pendulum to determine a value for the acceleration of free fall g.

Carry out the following instructions, referring to Figs. 1.1 and 1.2.

1 f clamp L +——clamp

bob

one complete
oscillation

Fig. 1.1 Fig. 1.2
A pendulum has been set up for you as shown in Fig. 1.1.

(a) Adjust the pendulum until its length [ = 50.0cm. The length [is measured to the centre of the
bob.

Explain briefly how you avoided a parallax (line of sight) error when measuring the length L.

1

(b) Displace the pendulum bob slightly and release it so that it swings. Fig. 1.2 shows one
complete oscillation of the pendulum.

(i) Measure the time tfor 20 complete oscillations. 24

(ij) Calculate the period T of the pendulum. The period is the time for one complete
oscillation.

A

—

« =c\-

Ry

N

Fl 1. l_\
7= .53 5 56C°ﬂJ5[2]

1(a)

1(b)(i)

1(b)(ii)

1(b)(iii)

1(e)(i)

1(c)(ii)

1(d)(i)

1(d)(ii)

Your
Mark

Mark scheme
Either suitable use of a horizontal straight edge

Or holding rule close to pendulum
Or line of sight perpendicular to rule

t=278-29.0(s)

T correct
Unit s

More likely to miscount/pendulum may stop swinging

Correct calculation and unit s?

g between 9 and 11 from correct T and working
2 or 3 significant figures

Explanation of cause of inaccuracy in measurement of t
orl.

e.g. student did not react quickly enough when starting/
stopping stopwatch OR difficulty in

measuring accurately to centre of bob

(a)(ii)

Any two from:

Use different length(s)

Repeat timing

Use of a fiducial mark

Increased number of oscillations

Plot a graph using length and time or time?

EXAMINER MARK

SCHEME

COMMENTS




(ili) Measuring the time for a large number of oscillations, rather than for 1 oscillation, gives a
more accurate value for T.

Suggest one practical reason why measuring the time for 200 oscillations, rather than
20 oscillations, may not be suitable.

Hw“’fakefoofmyjm-&bmawrﬁ«‘fkﬁw
42628205 G GECS 1]

(c) (i) Calculate T2.
L777.. ..

1]

(if) Calculate the acceleration of free fall g using the equation g = 4l . Give your answer to
a suitable number of significant figures for this experiment.

i 0.5 T e esb
Ux7T xzo - - " .
o
LR - (0.0
o. |
gz o IO T A iS22

(d) A student checks the value of the acceleration of free fall g in a text book. The value in the
book is 9.8m/s2,

(i) Suggest a practical reason why the result obtained from the experiment may be different.

Ther was. N9 . obl.. L2205 fi’v%mqovﬂ-ﬁ'd

(ii) Suggest two improvements to the experiment.

1. Repead. Mo expeaimad I ged. the arenage.
2. maﬁu&&&&njf”’ﬁc’mm@{bpb
[Total: 11]
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Your
Mark

1(a)

1(b)(i)

1(b)(ii)

1(b)(iii)

1(e)(i)

1(c)(ii)

1(d)(i)

1(d)(ii)

)

MIDDLE Low

Q1 Mark scheme
(a) Either suitable use of a horizontal straight edge
Or holding rule close to pendulum
Or line of sight perpendicular to rule
(b)(i) t=278-29.0(s)
(b)(ii) T correct
Unit s
(b)(iii) | More likely to miscount/pendulum may stop swinging
(c)(i) Correct calculation and unit s?
(c)(ii) g between 9 and 11 from correct T and working
2 or 3 significant figures
(d)(i) Explanation of cause of inaccuracy in measurement of t
orl.
e.g. student did not react quickly enough when starting/
stopping stopwatch OR difficulty in
measuring accurately to centre of bob
(d)(ii) Any two from:

Use different length(s)

Repeat timing

Use of a fiducial mark

Increased number of oscillations

Plot a graph using length and time or time?

EXAMINER MARK
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In this experiment, you will use a pendulum to determine a value for the acceleration of free fall g.
Carry out the following instructions, referring to Figs. 1.1 and 1.2.

1 ——clamp L +——clamp

v

bob

one complete
oscillation

Fig. 1.1 Fig. 1.2
A pendulum has been set up for you as shown in Fig. 1.1.

(a) Adjust the pendulum until its length [ = 50.0cm. The length [is measured to the centre of the
bob.

Explain briefly how you avoided a parallax (line of sight) error when measuring the length L

(b) Displace the pendulum bob slightly and release it so that it swings. Fig. 1.2 shows one
complete oscillation of the pendulum.

(i) Measure the time tfor 20 complete oscillations.

t= 22 gecondS. 1]
(ii) Calculate the period T of the pendulum. The period is the time for one complete
oscillation.
370
20

Select
page

Your
Mark

1(a)

MIDDLE LOW

Mark scheme
Either suitable use of a horizontal straight edge

Or holding rule close to pendulum
Or line of sight perpendicular to rule

t=278-29.0(s)

1(b)(i)

T correct
Unit s

More likely to miscount/pendulum may stop swinging

Correct calculation and unit s?

1(b)(ii)

g between 9 and 11 from correct T and working
2 or 3 significant figures

1(b)(iii)

Explanation of cause of inaccuracy in measurement of t
orl.

e.g. student did not react quickly enough when starting/
stopping stopwatch OR difficulty in

measuring accurately to centre of bob

1(e)(i)

1(c)(ii)

(a)(ii)

Any two from:

Use different length(s)

Repeat timing

Use of a fiducial mark

Increased number of oscillations

Plot a graph using length and time or time?

1(d)(i)

1(d)(ii)
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(iii) Measuring the time for a large number of oscillations, rather than for 1 oscillation, gives a
more accurate value for T.

Suggest one practical reason why measuring the time for 200 oscillations, rather than
20 oscillations, may not be suitable.

Mo PR . 0 IORE . DOt BS e B RIS L

dﬁ@ .M..fp.&.,,c‘ammd..ﬁf...and..-{f.,;'&.d@{éﬁyﬁé, p.Count. for. fo | eS cltin

(c) (i) Calculate T2

Cf'g6) = 3 L|l22'5

(357

4n°l

(ii) Calculate the acceleration of free fall g using the equation g = 2 Give your answer to
a suitable number of significant figures for this experiment.

g= 4rn*vso00

3. 4225 = 183, 5€ Y

36F)
= 1%4

9= ABH e MISP 2]

(d) A student checks the value of the acceleration of iree fall g in a text book. The value in the
book is 9.8m/s?.

(i) Suggesta practical reason why the result obtained from the experiment may be different.

Becousi.... ... value.. Gf.......alcelaredion.....
ol m% G@%’ d@&% fﬁmF&m
,ﬂ&LCL A e [1]

(ii) Suggest two improvements to the experiment.

1. Jo...gok... accucats...cosulls. ... could howe.. onach ... of..........

a....Senser... dhech. sharts.and end. bime. 00 pindulum. <ossog -

2. v Mg nunmbec.. .. oScillakins... shauld.. be.tabu............

[Total: 1]
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Your
Mark

1(a)

1(b)(i)

1(b)(ii)

1(b)(iii)

1(e)(i)

1(c)(ii)

1(d)(i)

1(d)(ii)

)

MIDDLE LOW

Q1 Mark scheme
(a) Either suitable use of a horizontal straight edge
Or holding rule close to pendulum
Or line of sight perpendicular to rule
(b)(i) t=278-29.0(s)
(b)(ii) T correct
Unit s
(b)(iii) | More likely to miscount/pendulum may stop swinging
(c)(i) Correct calculation and unit s?
(c)(ii) g between 9 and 11 from correct T and working
2 or 3 significant figures
(d)(i) Explanation of cause of inaccuracy in measurement of t
orl.
e.g. student did not react quickly enough when starting/
stopping stopwatch OR difficulty in
measuring accurately to centre of bob
(d)(ii) Any two from:

Use different length(s)

Repeat timing

Use of a fiducial mark

Increased number of oscillations

Plot a graph using length and time or time?
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Select
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2 In this experiment, you will investigate the cooling of water.
(a) * Pour 100cm?® of the hot water provided into beaker A.
-« Measure the temperature 8, of the water in beaker A. Your
? O oC Mark Q2 Mark scheme
By = féﬁ (a) GH 60 — 100
*  Pour 100cm? of the cold water provided into beaker B. 2(a) ?JC '1tO°E 40 and 8AV correct
ni
*  Measure the temperature 6 of the water in beaker B. ) o (b) GM between eH and ec
6.+ 2(b) (c) Perpendicular viewing of scale
¢ Calculate the average temperature 6, using the equation f,, = 5 <, OR wait until temperature stops rising
OR carry out without undue delay between parts
b A N o (d)(i) Correct diagram with lid
B Insulation placed round beaker
i 2(c)
O . X ST (d){i) | Sensible series of values with 6,, between 6, and 6,
(3]
(b) Add the water from beaker B to the hot water in beaker A. Stir briefly. (d)(iii) Statement and justification to match results
Measure the temperature 6, of the mixture. Z(d)(l)
[«]
By = a2 lln] (v} | Two from:
8 A . el 4 . Room temperature (or other environmental condition)
(c) p:)ast:;b?ze precaution that you took to ensure that the temperature readings are as reliable as Temperature of cold water
- benle e 2(d)(ii) Temperature of hot water
Mﬁk\cebvjem*\*:@&a*w—-‘”fﬂdm@% Volumes of water
Size/shape/material/surface area of beaker
Qmm%mveflke?ffxem-@m“evarrof[1] P
2(d)(iii)
2(d)(iv)
EXAMINER MARK
COMMENTS SCHEME
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(d) Empty both beakers.

You are provided with

a R Your
a lid, with a hole for the thermometer, Mark Q2 Mark scheme
= some insulating material, (a) 0, 60— 100
2(a -
T —— (a) 0. _100 40 and OAV correct
Unit °C
(i) In the space below, draw a labelled diagram to show how you will use these items to (b) 0 between 0 and 0
reduce the loss of thermal energy when the procedure is repeated. M H ¢
2(b) (c) Perpendicular viewing of scale
OR wait until temperature stops rising
OR carry out without undue delay between parts
[n&ulabing (d)(i) Correct diagram with lid
e el Insulation placed round beaker
m.cuﬁﬂ’—f" 2(c)
Caronnd (d)(ii) | Sensible series of values with 6,, between 6,, and 6,
bogS
2] (d)(iii) | Statement and justification to match results
(ii) Using the improvements shown in your diagram, repeat the procedure in parts (a) and 2(d)(i)
(b).
ey ° (d)(iv) | Two from:
b= .- - 1 SN Room temperature (or other environmental condition)
4. = =21°C Temperature of cold water
* 5 q° 2(d)(ii) Temperature of hot water
By = i S Volumes of water
° Size/shape/material/surface area of beaker
. > 2 O P
(1]
(iii) Comment on whether the improvements made to the apparatus have significantly 2(d)(iii)
changed the value of the temperature 6,,. Use your resulis to justify your answer.
e RO TV oelme ok OM | has cod sigmifianty
cwmafdxbem“%@tv\era‘ﬁowbafﬁ
Lalerence,  Detwoen . Bt 2xpRrioa@at S (1] 2(d)(iv)

(iv) Suggest two conditions that should be kept constant for all parts of this experiment.

oM le Lot
[2]

EXAMINER MARK
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2 In this experiment, you will investigate the cooling of water.
(a) = Pour 100cm? of the hot water provided into beaker A.
R ; Your
Measure the temperature 6, of the water in beaker A. ) Mark Q2 Mark scheme
b, = 66(:../ (a) 6,,60 — 100
2(a -
+  Pour 100em? of the cold water provided into beaker B, (a) ?Jcn:to°C4O and AV correct
*  Measure the temperature 6 of the water in beaker B. (b) 0,, between 0, and 0,
O =
B il 2(b) (c) Perpendicular viewing of scale
*  Calculate the average temperature 6, using the equation 6, = —5—. OR wait until temperature stops rising
g,/g Y OR carry out without undue delay between parts
Ty £ (d) (i) Correct diagram with lid
Insulation placed round beaker
S TN AT, (d)i) | Sensible series of values with 6,, between 0, and 6,
(3]
(b) Add the water from beaker B to the hot water in beaker A. Stir briefly. (d)(iii) | Statement and justification to match results
Measure the temperature 6, of the mixture. _/ 2(d)i)
o
By = e 3T o) @v) | Two from:
) , Room temperature (or other environmental condition)
(c) State one precaution that you took to ensure that the temperature readings are as reliable as Temperature of cold water
possible. -
— . _ 2(d)(ii) Temperature of hot water
e S N A SOOI DTN R Volumes of water
) . Size /shape/material/surface area of beaker
AL ARG e MR RN NN e [1]
tTNEeECLs VO Q—‘\(‘\CA LY ?&R“Q\‘Q ~ .
7< 2(d)(iii)
2(d)(iv)
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(d) Empty both beakers.

You are provided with

id wi Your
¢ alid, with a hole for the thermometer, Mark Q2 Mark scheme
* some insulating material, (a) GH 60 — 100
PT—— 2(a) 0. _100— 40 and OAV correct
Unit °C
(i) In the space below, draw a labelled diagram to show how you will use these items to (b) 0 between 6. and 0
reduce the loss of thermal energy when the procedure is repeated. M H ¢
' e sorewre e T
— Lt (Lﬂ‘;ar\ﬁ o\e > 2(b) (c) Perpendicular viewing of scale
- OR wait until temperature stops rising
OR carry out without undue delay between parts
= Rryaio ‘Bﬁf\ ( NNy (d)(i) Correct diagram with lid
TNOXESIO sy 2(c) Insulation placed round beaker
(d)(ii) Sensible series of values with 6,, between 6, and 6,
e e Nas T oo\
(] (d)(iii) | Statement and justification to match results
(i) Using the improvements shown in your diagram, repeat the procedure in parts (a) and 2(d)(i)
(b).
69° C. (d)(iv) | Two from: . N
bc’\ - SH =, i T p o aa s e e A e WA e o e e Room temperature (or Other enVlronmental Condltlon)
. T3 g = 2,2° (¢ Temperature of cold water
. = 5 0 AE sl o 2(d)ii) Temperature of hot water
By = SN 3 " = N Volumes of water
By = D05 G Size/shape/material/surface area of beaker

(iili) Comment on whether the improvements made to the apparatus have significantly
changed the value of the temperature 6,,. Use your results to justify your answer.

2(d)(iii)

\7‘/953 —\\ne\B\(\n\e:—@m\wx\\mx\ SRR,
= v T SO SHI 2 S o~ WY o0 JUI S o PN R 1 UNE SV VAR

f== Mmove .
(iv) Suggest two conditions that should be kept constant for all parts of this experiment.

2(d)(iv)

1o N o T DN e O R e OO RS SO
2 DG NN NG S NS SAEREN L e
[2]
EXAMINER MARK
[Total: 11] COMMENTS SCHEME




2 Inthis experiment, you will investigate the cooling of water.

(a)

(b)

(c)

e Pour 100cm® of the hot water provided into beaker A.
e Measure the temperature 8, of the water in beaker A.

by = e A
»  Pour 100ecm? of the cold water provided into beaker B.

*  Measure the temperature 6 of the water in beaker B.
o

O = o]
. ) Oy +
»  Calculate the average temperature 8y, using the equation 6, = 5
(95\( = 18+t 32
=1
©
W~ 66 .
g SR = = SO,
(3]
Add the water from beaker B to the hot water in beaker A. Stir briefly.
Measure the temperature 6, of the mixture.
o &

State one precaution that you took to ensure that the temperature readings are as reliable as
possible.

...ksep._room. Aenperature. constank.... [be. e carne. & velme
o water. for. ot E.cncl. aolol 60 11)

2(a)

2(b)

2(c)

2(d)(i)

2(d)(ii)

2(d)(iii)

2(d)(iv)

Select
page

<

Your
Mark

)

MIDDLE LOW

Q2 Mark scheme
(a) 6,60-100

6. 10 — 40 and 6AV correct

Unit °C
(b) 0,,between 6, and 6.
(c) Perpendicular viewing of scale

OR wait until temperature stops rising

OR carry out without undue delay between parts
(d)(i) Correct diagram with lid

Insulation placed round beaker
(d)(ii) Sensible series of values with 6,, between 6, and 6,
(d)(iii) | Statement and justification to match results
(d)iv) | Two from:

Room temperature (or other environmental condition)
Temperature of cold water

Temperature of hot water

Volumes of water

Size/shape/material/surface area of beaker

EXAMINER MARK

SCHEME

COMMENTS




(d) Empty both beakers.
You are provided with
* alid, with a hole for the thermometer,
*  some insulating material,
¢ two elastic bands.

(i) In the space below, draw a labelled diagram to show how you will use these items to
reduce the loss of thermal energy when the procedure is repeated.
i‘ .

| v
- Hermomettr

H_—

i el to recloce heak lesk

r-‘._'jjl'z < y - ——
- kar
s = e m— l%u{a{-'ﬂﬂ ma"{@fl{ll/{bmn

_— elaetic pardy k6 seare
e insvlecting madterial

[2]

(ii) Using the improvements shown in your diagram, repeat the procedure in parts (a) and
b).

RN, - = U O———
6= Db

(iii) Comment on whether the improvements made to the apparatus have significantly
changed the value of the temperature 6,,. Use your results to justify your answer.

6% Yeo (k. has. charged. . valve., becavse. ...

(iv) Suggest two conditions that should be kept constant for all parts of this experiment.

v ool dempeIaIIE . e

2. OO ACMPEIATIC e
2]

[Total: 11]
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MIDDLE LOW

Mark scheme

6, 60 - 100
6. 10 — 40 and 6AV correct
Unit °C

0,,between 6,,and 0,

Perpendicular viewing of scale
OR wait until temperature stops rising
OR carry out without undue delay between parts

Correct diagram with lid
Insulation placed round beaker

Sensible series of values with 6,, between 6, and 6,

Statement and justification to match results

Two from:

Room temperature (or other environmental condition)
Temperature of cold water

Temperature of hot water

Volumes of water

Size/shape/material/surface area of beaker

Your
Mark Q2
(a)
2(a)
(b)
2(b) (c)
(d)(i)
2(c)
(d)(ii)
(d)(iii)
2(d)(i)
(d)(iv)
2(d)(ii)
2(d)(iii)
2(d)(iv)

EXAMINER MARK
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4 Spi"ggt } MIDDLE Low

Your
hole Mark Q3 Mark scheme

= (a) Ray trace:
3(a) Correct normal and all lines in approximately the right

places

P at least 5cm from AB

Table:

0 values within £2° of ray trace values

0 values within +1° of 20, 30, 40, 50, 60

(b) Graph:

Axes correctly labelled and right way round
Suitable scales

All plots correct to %2 small square

Good line judgement, thin, continuous line

3 In this experiment, you will investigate refraction using a transparent block.

Carry out the following instructions, using the separate ray-trace sheet provided. You may refer to
Fig. 3.1 for guidance.

3(b)

(c) Triangle method shown on graph and triangle using at least
half of candidate’s line
G0.9-1.1

3(c)

(d) Points close to/scattered from line (to match graph)/all on
line.

3(d)

EXAMINER MARK
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3(a)

3(b)

3(c)

3(d)
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Your
Mark

)

m MIDDLE Low

Mark scheme

Ray trace:

Correct normal and all lines in approximately the right
places

P at least 5cm from AB

Table:

0 values within £2° of ray trace values

6 values within £1° of 20, 30, 40, 50, 60

Graph:

Axes correctly labelled and right way round
Suitable scales

All plots correct to %2 small square

Good line judgement, thin, continuous line

Triangle method shown on graph and triangle using at least
half of candidate’s line
G0.9-1.1

Points close to/scattered from line (to match graph)/all on
line.
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(a)

e

Place the transparent block, largest face down, on the ray-trace sheet supplied. The block
should be approximately in the middle of the paper. Draw the outline of the block ABCD.

Remove the block and draw a normal at the centre of side AB. Label the point E where
the normal crosses AB.

Draw a line FE to the left of the normal and at an angle i = 20° to the normal.

Place a pin P on the line FE, at a suitable distance from the block for producing an
accurate ray trace.

There are vertical lines L, and L, drawn on the block. Replace the block so that line L, is
at point E.

Observe the images of L, and P through side CD of the block. Carefully move the block,
keeping line L, at point E, until the vertical line L, and the images of L, and P appear
one behind the other, This is indicated by the dashed position of the block shown in
Fig. 3.1.

Draw a line along side AB of the block to mark its new position.

Remove the block.

Measure the angle # between the original position of AB and the new position of AB, as
indicated in Fig. 3.1.

Record i=20° and #in Table 3.1.

Repeat the procedure using values of i = 30°, 40°, 50° and 60°.

Table 3.1

Select
page

Your
Mark

3(a)

MIDDLE Low

Mark scheme

Ray trace:

Correct normal and all lines in approximately the right
places

P at least 5cm from AB

Table:

0 values within £2° of ray trace values

6 values within £1° of 20, 30, 40, 50, 60

3(b)

Graph:

Axes correctly labelled and right way round
Suitable scales

All plots correct to %2 small square

Good line judgement, thin, continuous line

3(c)

Triangle method shown on graph and triangle using at least
half of candidate’s line
G0.9-1.1

Points close to/scattered from line (to match graph)/all on
line.

3(d)

EXAMINER MARK

SCHEME

COMMENTS
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(b) Plot a graph of 8/° (y-axis) against i/ (x-axis).
u Your
Mark Qa3 Mark scheme
(a) Ray trace:
3(a) Correct normal and all lines in approximately the right
uo places
P at least 5cm from AB
Table:
1e 0 values within £2° of ray trace values
6 values within £1° of 20, 30, 40, 50, 60
ke, (b) Graph:
" Axes correctly labelled and right way round
3(b Suitable scales
(b) All plots correct to %2 small square
Good line judgement, thin, continuous line
5
(c) Triangle method shown on graph and triangle using at least
half of candidate’s line
s G0.9-11
3(c) , :
(d) Points close to/scattered from line (to match graph)/all on
line.
(4]
(c) Determine the gradient G of the graph. Show clearly on the graph how you obtained the
necessary information.
3—_1 =0.6666 -1 --
"
3.5 =% 3(d)
- [
= Gz 2588 F 2]
(d) Referring to your graph, comment on the quality of your measurements.
Tt\'ame"*%\«"cm!“’"}“"?:"W"'\-‘@'j.elc‘:.u"“eL?:Gts\~52'h"93
db gl Aishikalien. ofpeinton ine. ol kel G Y1)
Tie your ray-trace sheet into this Booklet between pages 8 and 9.
[Total: 11]
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COMMENTS SCHEME




4 Spi"ggt } MIDDLE Low

Your
hole Mark Q3 Mark scheme

o (a) Ray trace:
3(a) Correct normal and all lines in approximately the right

places

P at least 5cm from AB

Table:

0 values within £2° of ray trace values

0 values within +1° of 20, 30, 40, 50, 60

(b) Graph:

Axes correctly labelled and right way round
Suitable scales

All plots correct to %2 small square

Good line judgement, thin, continuous line

3  Inthis experiment, you will investigate refraction using a transparent block.

Carry out the following instructions, using the separate ray-trace sheet provided. You may refer to
Fig. 3.1 for guidance.

3(b)

(c) Triangle method shown on graph and triangle using at least
half of candidate’s line
G0.9-1.1

3(c)

(d) Points close to/scattered from line (to match graph)/all on
line.

3(d)

EXAMINER MARK
COMMENTS SCHEME




(a)

Place the transparent block, largest face down, on the ray-trace sheet supplied. The block
should be approximately in the middle of the paper. Draw the outline of the block ABCD.

Remove the block and draw a normal at the centre of side AB. Label the point E where
the normal crosses AB.

Draw a line FE to the left of the normal and at an angle /= 20° to the normal.

Place a pin P on the line FE, at a suitable distance from the block for producing an
accurate ray trace.

There are vertical lines L, and L, drawn on the block. Replace the block so that line L, is
at point E.

Observe the images of L, and P through side CD of the block. Carefully move the block,
keeping line L, at point E, until the vertical line L, and the images of Ly and P appear
one behind the other. This is indicated by the dashed position of the block shown in
Fig.3.1.

Draw a line along side AB of the block to mark its new position.

Remove the block.

Measure the angle £ between the original position of AB and the new position of AB, as
indicated in Fig. 3.1.

Record i = 20° and fin Table 3.1.

Repeat the procedure using values of i = 30°, 40°, 50° and 60°.

Table 3.1
il 0° @
20 2]
30 M
Lo _HO
60 HE
L €0 56
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Your
Mark

3(a)

MIDDLE Low

Mark scheme

Ray trace:

Correct normal and all lines in approximately the right
places

P at least 5cm from AB

Table:

0 values within £2° of ray trace values

6 values within £1° of 20, 30, 40, 50, 60

3(b)

Graph:

Axes correctly labelled and right way round
Suitable scales

All plots correct to %2 small square

Good line judgement, thin, continuous line

3(c)

Triangle method shown on graph and triangle using at least
half of candidate’s line
G0.9-1.1

Points close to/scattered from line (to match graph)/all on
line.

3(d)
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3(a)

3(b)

3(c)

3(d)
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Your
Mark

)

m MIDDLE Low

Mark scheme

Ray trace:

Correct normal and all lines in approximately the right
places

P at least 5cm from AB

Table:

0 values within £2° of ray trace values

6 values within £1° of 20, 30, 40, 50, 60

Graph:

Axes correctly labelled and right way round
Suitable scales

All plots correct to %2 small square

Good line judgement, thin, continuous line

Triangle method shown on graph and triangle using at least
half of candidate’s line
G0.9-1.1

Points close to/scattered from line (to match graph)/all on
line.
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(b) Plot a graph of 8/° (y-axis) against i/ ° (x-axis).
Your
Mark Qa3 Mark scheme
(a) Ray trace:
3(a) Correct normal and all lines in approximately the right
places
P at least 5cm from AB
Table:
0 values within £2° of ray trace values
0 values within £1° of 20, 30, 40, 50, 60
(b) Graph:
Axes correctly labelled and right way round
Suitable scales
3(b) All plots correct to %2 small square
Good line judgement, thin, continuous line
(c) Triangle method shown on graph and triangle using at least
half of candidate’s line
G0.9-1.1
3(c) - ,
(d) Points close to/scattered from line (to match graph)/all on
line.
[4]
(c) Determine the gradient G of the graph. Show clearly on the graph how you obtained the
necessary information.
(31,30) (50, u¢€
XY, Xa ‘/-;,_)
G = _ .
Xa — X E0-3] « l.0s55 3(d)
Ya-Y, N -2p e sudinldBlammmnsmammncssld]
/g»(d) Referring to your graph, comment on the quality of your measurements.
“Aecorate. a0 9. have....a. loge.. didlecnst..........
A0 DEACED. . e OGN oo ]
Tie your ray-trace sheet into this Booklet between pages 8 and 9.
[Total: 11]
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Your
P Mark Q3 Mark scheme
(a) Ray trace:
Correct normal and all lines in approximately the right
places
P at least 5cm from AB
Table:
0 values within £2° of ray trace values
6 values within +1° of 20, 30, 40, 50, 60

(b) Graph:

Axes correctly labelled and right way round
Suitable scales

All plots correct to %2 small square

Good line judgement, thin, continuous line

3 Inthis experiment, you will investigate refraction using a transparent block.

Carry out the following instructions, using the separate ray-trace sheet provided. You may refer to
Fig. 3.1 for guidance.

o 3(a)

3(b)

(c) Triangle method shown on graph and triangle using at least
half of candidate’s line
G0.9-1.1

3(c)

(d) Points close to/scattered from line (to match graph)/all on
line.

3(d)
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(a)

Place the transparent block, largest face down, on the ray-trace sheet supplied. The block
should be approximately in the middle of the paper. Draw the outline of the block ABCD.

Remove the block and draw a normal at the centre of side AB. Label the point E where
the normal crosses AB.

Draw a line FE to the left of the normal and at an angle i = 20° to the normal.

Place a pin P on the line FE, at a suitable distance from the block for producing an
accurate ray trace.

There are vertical lines L, and L, drawn on the block. Replace the block so that line L, is
at point E.

Observe the images of L, and P through side CD of the block. Carefully move the block,
keeping line L at point E, until the vertical line L, and the images of L, and P appear
one behind the other. This is indicated by the dashed position of the block shown in
Fig. 3.1.

Draw a line along side AB of the block to mark its new position.

Remove the block.

Measure the angle # between the original position of AB and the new position of AB, as
indicated in Fig. 3.1.

Record i=20° and fin Table 3.1.

Repeat the procedure using values of j = 30°, 40°, 50° and 60°.

Table 3.1
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3(a)

MIDDLE Low

Mark scheme

Ray trace:

Correct normal and all lines in approximately the right
places

P at least 5cm from AB

Table:

0 values within £2° of ray trace values

6 values within £1° of 20, 30, 40, 50, 60

3(b)

Graph:

Axes correctly labelled and right way round
Suitable scales

All plots correct to %2 small square

Good line judgement, thin, continuous line

3(c)

Triangle method shown on graph and triangle using at least
half of candidate’s line
G0.9-1.1

Points close to/scattered from line (to match graph)/all on
line.

3(d)
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Mark Q3 Mark scheme

(a) Ray trace:

3(a) Correct normal and all lines in approximately the right
places

P at least 5cm from AB

Table:

0 values within £2° of ray trace values

0 values within +1° of 20, 30, 40, 50, 60

(b) Graph:

Axes correctly labelled and right way round
Suitable scales

All plots correct to %2 small square

Good line judgement, thin, continuous line

3(b)

(c) Triangle method shown on graph and triangle using at least
half of candidate’s line
G0.9-1.1

3(c)

(d) Points close to/scattered from line (to match graph)/all on
line.

3(d)
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(b) Plot a graph of 8/° (y-axis) against i/°® (x-axis).
Your
Mark Qa3 Mark scheme
(a) Ray trace:
3(a) Correct normal and all lines in approximately the right
places
P at least 5cm from AB
Table:
0 values within £2° of ray trace values
0 values within £1° of 20, 30, 40, 50, 60
(b) Graph:
Axes correctly labelled and right way round
3(b Suitable scales
(b) All plots correct to %2 small square
Good line judgement, thin, continuous line
(c) Triangle method shown on graph and triangle using at least
half of candidate’s line
G0.9-1.1
3(c) , :
(d) Points close to/scattered from line (to match graph)/all on
line.
(4]
(c) Determine the gradient G of the graph. Show clearly on the graph how you obtained the
necessary information.
4 ' A T d = & CO— IO _L*(_g
e (____.—-—-—-_.---
Ry — Xy s — S5
3(d)
(d) Referring to your graph, comment on the quality of your measurements.
T Jn \ V- S o2 - SCCACSE =P S S~ = S =
DTV N e [T S e SO |
Tie your ray-trace sheet into this Booklet between pages 8 and 9.
[Total: 11]
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4

A student is investigating rgsistors cqgnected in parallel.
The following apparatus is available to the student:

ammeter
voltmeter
. power supply
variable resistor
switch
connecting leads
a box of identical resistors.

Plan an experiment to investigate how the combined resistance of the resistors, connected in

parallel, depends on the number of resistors. You are not required to carry out this investigation.

You should:

« draw a diagram of the circuit you could use to determine the resistance of resistors connected

in parallel (show only two resistors in your diagram)

*  explain briefly how you would carry out the investigation

» draw a table or tables, with column headings, to show how you would display your readings.

You are not required to enter any readings into the table.
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Q4

MIDDLE Low

Mark scheme

MP1 On circuit diagram: one voltmeter in parallel with any
component

MP2 Circuit diagram correctly shows power supply,
ammeter, unless in a branch, two or more resistors in
parallel

MP3 Circuit diagram: Correct symbols for ammeter,
voltmeter and fixed resistor

MP4 Repeat with a different number of resistors (in
parallel)

MP5 Table that includes columns for number of resistors,
voltage/V and current/A

MP6 and MP7 Then any two from:

Resistance calculated (may be shown in table)

Use low current (to stop resistors getting too hot)/switch
off between readings

Use at least 5 different combinations

Repeat with different current or voltage or variable resistor
setting

Drawing a graph of number of resistors against combined
resistance
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Q4

MIDDLE Low

Mark scheme

MP1 On circuit diagram: one voltmeter in parallel with any
component

MP2 Circuit diagram correctly shows power supply,
ammeter, unless in a branch, two or more resistors in
parallel

MP3 Circuit diagram: Correct symbols for ammeter,
voltmeter and fixed resistor

MP4 Repeat with a different number of resistors (in
parallel)

MP5 Table that includes columns for number of resistors,
voltage/V and current/A

MP6 and MP7 Then any two from:

Resistance calculated (may be shown in table)

Use low current (to stop resistors getting too hot)/switch
off between readings

Use at least 5 different combinations

Repeat with different current or voltage or variable resistor
setting

Drawing a graph of number of resistors against combined
resistance
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A student is investigating resistors connected in parallel.
The following apparatus is available to the student:

ammeter -

voltmeter

power supply

variable resistor

switch

connecting leads

a box of identical resistors.

Plan an experiment to investigate how the combined resistance of the resistors, connected in
parallel, depends on the number of resistors. You are not required to carry out this investigation.

You should:

e draw a diagram of the circuit you could use to determine the resistance of resistors connected
in parallel (show only two resistors in your diagram)

*  explain briefly how you would carry out the investigation

¢ draw a table or tables, with column headings, to show how you would display your readings.

You are not required to enter any readings into the table.
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Mark scheme

MP1 On circuit diagram: one voltmeter in parallel with any
component

MP2 Circuit diagram correctly shows power supply,
ammeter, unless in a branch, two or more resistors in
parallel

MP3 Circuit diagram: Correct symbols for ammeter,
voltmeter and fixed resistor

MP4 Repeat with a different number of resistors (in
parallel)

MP5 Table that includes columns for number of resistors,
voltage/V and current/A

MP6 and MP7 Then any two from:

Resistance calculated (may be shown in table)

Use low current (to stop resistors getting too hot)/switch
off between readings

Use at least 5 different combinations

Repeat with different current or voltage or variable resistor
setting

Drawing a graph of number of resistors against combined
resistance
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Q4

MIDDLE Low

Mark scheme

MP1 On circuit diagram: one voltmeter in parallel with any
component

MP2 Circuit diagram correctly shows power supply,
ammeter, unless in a branch, two or more resistors in
parallel

MP3 Circuit diagram: Correct symbols for ammeter,
voltmeter and fixed resistor

MP4 Repeat with a different number of resistors (in
parallel)

MP5 Table that includes columns for number of resistors,
voltage/V and current/A

MP6 and MP7 Then any two from:

Resistance calculated (may be shown in table)

Use low current (to stop resistors getting too hot)/switch
off between readings

Use at least 5 different combinations

Repeat with different current or voltage or variable resistor
setting

Drawing a graph of number of resistors against combined
resistance
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A student is investigating resistors connected in parallel.

The following apparatus is available to the student:

ammeter

voltmeter

power supply

variable resistor

switch

connecting leads

a box of identical resistors.

Plan an experiment to investigate how the combined resistance of the resistors, connected in
parallel, depends on the number of resistors. You are not required to carry out this investigation,

You should:

draw a diagram of the circuit you could use to determine the resistance of resistors connected
in parallel (show only two resistors in your diagram)

explain briefly how you would carry out the investigation

draw a table or tables, with column headings, to show how you would display your readings.
You are not required to enter any readings into the table.
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MP1 On circuit diagram: one voltmeter in parallel with any
component

MP2 Circuit diagram correctly shows power supply,
ammeter, unless in a branch, two or more resistors in
parallel

MP3 Circuit diagram: Correct symbols for ammeter,
voltmeter and fixed resistor

MP4 Repeat with a different number of resistors (in
parallel)

MP5 Table that includes columns for number of resistors,
voltage/V and current/A

MP6 and MP7 Then any two from:

Resistance calculated (may be shown in table)

Use low current (to stop resistors getting too hot)/switch
off between readings

Use at least 5 different combinations

Repeat with different current or voltage or variable resistor
setting

Drawing a graph of number of resistors against combined
resistance
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MP1 On circuit diagram: one voltmeter in parallel with any
component

Mark scheme

MP2 Circuit diagram correctly shows power supply,
ammeter, unless in a branch, two or more resistors in
parallel

MP3 Circuit diagram: Correct symbols for ammeter,
voltmeter and fixed resistor

MP4 Repeat with a different number of resistors (in
parallel)

MP5 Table that includes columns for number of resistors,
voltage/V and current/A

MP6 and MP7 Then any two from:

Resistance calculated (may be shown in table)

Use low current (to stop resistors getting too hot)/switch
off between readings

Use at least 5 different combinations

Repeat with different current or voltage or variable resistor
setting

Drawing a graph of number of resistors against combined
resistance
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1

A student is investigating the strelching of a spring.
The apparatus is shown in Fig. 1.1.

clamp

Eig. 1.1

(a) On Fig. 1.1, measure the unstretched length 1, of the spring. Record [, in the first row of
Table 1.1. (11

(b} The student hangs a load L of 1.0N on the spring and measures the new length [ of the spring.
She repeats the measurements using loads of 2.0N, 3.0N, 4.0N and 5.0N. The readings are
shown in Table 1.1. ’

(i) For each set of readings, calculate the extension e of the spring using the equation
e = (I- I,). Record the values of & in the table.

Table 1.1
LIN /mm e/mm
0.0 £¢ 0
1.0 59 Y
2.0 64 q
3.0 69 14
4.0 74 19
5.0 78 22

1]
(ii) Explain briefly one precaution that you would take in order to obtain reliable readings.

Wk for. the. spag..£0...g0. hack..fp.. K5 anginal. . Lemgth....
.A.,A.bo.Eom.....?chm;....ihz..._.nfzziﬁ..mad,lnﬂﬁ ..................................................... 1]
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MIDDLE Low

Mark scheme
I, = 55 (mm) c.a.o.

4,9, 14,19, 23 ecf (a)

Viewing scale at right angles or use of straight edge/set
square/pointer between bottom of spring and scale/ruler

Graph:

Axes correctly labelled with quantity and unit
Suitable scales

All plots correct to %2 small square

Good line judgement, thin, continuous line, neat plots

e =17 (mm) ecf (a)

method clearly shown on graph
W value 3.5-3.75 Unit N needed No ecf from (i)

Your
Mark Q1
(a)
1(a)
(b)(i)
1(b)(i)
(b)(ii)
1(b)(ii)
(c)
1(c)
(d) (i)
1(d)(i) (d)(ii)
1(d)(ii)
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(c) Plota graph of e/mm (y-axis) against L/N (x-axis).
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(d) The student removes the load from the spring and hangs an unknown load X on the spring.
She measures the length [ of the spring.

(i) Calculate the extension e of the spring.
e-L- lo
g-T2-s5=11 €= oo d U e ]

(i) Use the graph to determine the weight W of the load X. Show clearly on the graph how
you obtained the necessary information.

[Total: 10]
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MIDDLE Low

Your
Mark Q1 Mark scheme
(@) 1, =55 (mm) c.a.o.
1(a)
(b)) 4,9, 14,19, 23 ecf (a)
1(b)(i)
(b)(ii) Viewing scale at right angles or use of straight edge/set
square/pointer between bottom of spring and scale/ruler
1(b)(ii)
(c) Graph:
Axes correctly labelled with quantity and unit
Suitable scales
All plots correct to %2 small square
1(c) Good line judgement, thin, continuous line, neat plots
(d)(i) e = 17 (mm) ecf (a)
1(d)(i) (d)(ii) | method clearly shown on graph
W value 3.5-3.75 Unit N needed No ecf from (i)
1(d)(ii)
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A student is investigating the stretching of a spring.
The apparatus is shown in Fig. 1.1.
clamp

spring

Fig. 1.1

(a) On Fig. 1.1, measure the unstretched length 1, of the spring. Flacord Iy :n the. first - row of
Table 1.1. 0]

' (b) The student hangs aload L of 1.0N on the spring and measures the new Iangth Lof the spring.

She repeats the migasurement$ using loads of 2.0N, 3.0N, 4:0N and-5.0N. The readings are

-

shown in Table 1.1. ré Ly
(i) For each set of readings, calculate the extension e of tha sprfng using the equation
e=(I-1ly).F Flseord the values-of ein the table.

Table 1.1
‘ LIN i/mm - e/mm .

_ O.ﬁ 55 0

1.0 59 oy

2.0 64 -9

3.0 69 Vo

4.0 74 14

5.0 78 22
(1]

(if) Explain briefly one precaution that you would take in order to obtain reliable reacﬁngs.l
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1(a)

1(b)(i)

1(b)(ii)

1(c)

d)(i)

1(d)(ii)

)

MIDDLE Low

Mark scheme
I, = 55 (mm) c.a.o.

4,9, 14,19, 23 ecf (a)

(b)(ii)

Viewing scale at right angles or use of straight edge/set
square/pointer between bottom of spring and scale/ruler

Graph:

Axes correctly labelled with quantity and unit
Suitable scales

All plots correct to %2 small square

Good line judgement, thin, continuous line, neat plots

e =17 (mm) ecf (a)

(a)(ii)

method clearly shown on graph
W value 3.5-3.75 Unit N needed No ecf from (i)

EXAMINER MARK
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/.. ale
(e) Plota graph of e/mm (y-axis) against L/N (x-axis). )
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(d) The student removes the load from the spring and hangs an unknown load X on the spring.
She measures the length [ of the spring.

. Sigpidit e BN o v 2 i

(i) Calculate the extension e of the spring.

(1]

(ii) Use the graph to determine the weight W of the load X. Show clearly on the graph how
you obtained the necessary information.

g’rashmf 92'51 < 15519 g 4

2°2-12 2 i O N e 2]

- G [Total: 10]
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Your
Mark Q1 Mark scheme
(@) 1, =55 (mm) c.a.o.
1(a)
(b)) 4,9, 14,19, 23 ecf (a)
1(b)(i)
(b)(ii) Viewing scale at right angles or use of straight edge/set
square/pointer between bottom of spring and scale/ruler
1(b)(ii)
(c) Graph:
Axes correctly labelled with quantity and unit
Suitable scales
All plots correct to %2 small square
1(c) Good line judgement, thin, continuous line, neat plots
(d)(i) e = 17 (mm) ecf (a)
1(d)(i) (d)(ii) | method clearly shown on graph
W value 3.5-3.75 Unit N needed No ecf from (i)
1(d)(ii)
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4 sp‘i,'g‘;t } MIDDLE Low
1 A student is investigating the stretching of a spring.
The apparatus is shown in Fig. 1.1.
clamp Your
Mark Q1 Mark scheme
(@) 1, =55 (mm) c.a.o.
1(a)
spring —
(b)) 4,9, 14,19, 23 ecf (a)
1(b)(i)
(b)(ii) Viewing scale at right angles or use of straight edge/set
square/pointer between bottom of spring and scale/ruler
Fig. 1.1 1(b)(ii)
(a) On Fig. 1.1, measure the unstretched length [, cﬂ the sprmg Record !D in the first row of () Graph:
Table 1.1. (1] : . . .
Axes correctly labelled with quantity and unit
(b) The studenthangs a load L of 1.0N on the spring and measures the new length [ of the-spring. Suitable scales
She repsats the measuremients using loads of 2.0N, 3.0N, 4.0N and 5.0N. The' readmgs are All plots correct to %2 small square
shown in Table 1.1. o . . .
1(c) Good line judgement, thin, continuous line, neat plots
(i) For each. set of readings, calculate the extension e of the gpring using the equation ; —
e= (I~ 1,). Record the values of in the table. (i e =17 (mm) ecf (a)
Table 1.1
L/N I/mm e/mm
0.0 55 0 1(d)(i) (d)(ii) | method clearly shown on graph
W value 3.5-3.75 Unit N needed No ecf from (i)
1.0 . 59 4
2.0 64 5
3.0 69 5
4.0 . T4 S 1(d)(ii)
5.0 78 i
(1]
(ii) Explain briefly one precaution that you would take in order to obtain reliable réadings.
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(c) Plota graph of e/mm (y-axis) against L/N (x-axis).
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(d) The student removes the load from the spring and hangs an unknown load X on the spring.
She measures the length [ of the spring.

(i) Calculate the extension e of the spring.

(i) Use the graph to determine the weight W of the load X. Show clearly on the graph how

you obtained the necessary information.

W= ...

[Total: 10]
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1(a)

1(b)(i)

1(b)(ii)

1(c)

d)(i)

1(d)(ii)
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Q1 Mark scheme
(@) 1, =55 (mm) c.a.o.
(b)) 4,9, 14,19, 23 ecf (a)
(b)(ii) Viewing scale at right angles or use of straight edge/set
square/pointer between bottom of spring and scale/ruler
(c) Graph:
Axes correctly labelled with quantity and unit
Suitable scales
All plots correct to %2 small square
Good line judgement, thin, continuous line, neat plots
(d)(i) e = 17 (mm) ecf (a)
(d)(ii) method clearly shown on graph

W value 3.5-3.75 Unit N needed No ecf from (i)
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4 spi"ggt } MIDDLE LoW
2 A student is using a balancing method to determine the weight of a piece of soft modelling clay.
The apparatus is shown in Fig. 2.1.

soft
modelling clay Your
_ 50.00m mark Mark Q2 Mark scheme
g X : Q / metrs rule () x shown clearly from centre of P to pivot
M : 2(a)
L H
pivot \
bench
Fig. 2.1 (b) Make Q into a cube/regular shape/small contact area with
9-< rule
P is a metal cube of weight P = 1.0N. Q is the piece of soft modelling clay. 2(b)
The student places the cube P so that its weight acts at a distance x from the pivot.
He adjusts the position of Q to balance the rule and measures the distance y from the centre of Q —— -
to the pivot. He calculates the weight W of Q using the equation W= Px ; (c) Move Q or P S.'lc.)Wl.y one way until it jU§t tips, thgn back
Y other way until it tips back and take middle reading
(a) On Fig. 2.1, mark clearly the distance x. [1] OR repeat procedure/experiment AND take average

2(c)

(b) Suggest a change to Q that would make it easier to find the value of y accurately.

fMMML&-N&&hNﬂ,zjsquwthﬁagw%

; (d) Measure width w of cube
Dm&’“‘tc,@ﬂ'“ﬂlr‘“'*ﬂdt )] Place w/2 either side of desired position

OR draw centre line on cube/find centre of mass of cube

(e) Itis difficult to achieve an exact balance of the metre rule in this type of experiment. This can

make the result unreliable. and mark side of rule in desired position
2(d) OR take readings on both sides of the cube and
Explain hc;w you would reduce the effect of this problem to improve the reliability of the find the mean
expernment.
(e) Place rule on pivot (without P and Q) and record/find
IMeda sune okied R and QL dem .. fover. Hhe Ling
2(e)

EXAMINER MARK
COMMENTS SCHEME




(L O0C
(d) The metal cube P is larger than the width of the metre rule.
Explain briefly how you would determine the reading of the metre rule scale at the position of
the centre of mass of P. You may draw a diagram. . .
ey skep D yow * e rour Q2 Mark scheme
e.c (R B Lo P 3. Begmmang et Mark
B cobe ond P Lot (a) x shown clearly from centre of P to pivot
2(a)
i stepl) And becavse wirtao
T anter w9
bo add bobr vabves (e (4D end Wan dwide by 2.
(eg: ML= )
) (b) Make Q into a cube/regular shape/small contact area with
BheBhemt you mall Find e taoker. sl . culeein rule
vt 5] acvn ke g OSEME: 5
2]
(e) Before starting the exheriment. the student determines the position of the centre of mass of L -
the metre rule (c) Move Q or P slowly one way until it just tips, then back
' other way until it tips back and take middle reading
Explain briefly how you would do this. OR repeat procedure/experiment AND take average
. . 2(c
*Ofbj‘r\mgmﬁ&*fm Koo sides {,'rernifowl'\:}n]
ine, wheve e Pv M‘oi Feals - whenvedlg bvo Lines _ (d) Measure width w of cube
inlevsechis e enWe ot nss, [Total: 6] Place w/2 either side of desired position
. OR draw centre line on cube/find centre of mass of cube
e ende ok and mark side of rule in desired position
2(d) OR take readings on both sides of the cube and
find the mean
(e) Place rule on pivot (without P and Q) and record/find
balance point
2(e)
EXAMINER MARK
COMMENTS SCHEME




2

A student is using a balancing method to determine the weight of a piece of soft modelling clay.
The apparatus is shown in Fig. 2.1.

soft
mode[l ing clay
50.0cm mark
metre rule
P
I D ‘i‘ =
. A |
ot
PY bench
Fig. 2.1

P is a metal cube of weight P = 1.0N. Q is the piece of soft modelling clay.
The student places the cube P so that its weight acts at a distance x from the pivot.

He adjusts the position of @ to balance the rule and measures the distance y from the centre of @

to the pivot. He calculates the weight W of Q using the equation W= P—; .

(a) On Fig. 2.1, mark clearly the distance x. [1]

(b) Suggest a change to Q that would make it easier to find the value of y accurately.

'{(Q)’Wmcxiﬂw?)g ..... d@’d%ﬂ

(e) Itis difficult to achieve an exact balance of the metre rule in this type of experiment. This can
make the result unreliable.

Explain how you would reduce the effect of this problem to improve the reliability of the
experiment.

. Nermidy Gn \edlng Yhe oxbeument .
W%W’tﬂpﬁ%ayem@

2(a)

2(b)

2(c)

2(d)

2(e)
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Mark
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MIDDLE Low

Q2 Mark scheme

(a) x shown clearly from centre of P to pivot

(b) Make Q into a cube/regular shape/small contact area with
rule

(c) Move Q or P slowly one way until it just tips, then back
other way until it tips back and take middle reading
OR repeat procedure/experiment AND take average

(d) Measure width w of cube
Place w/2 either side of desired position
OR draw centre line on cube/find centre of mass of cube
and mark side of rule in desired position
OR take readings on both sides of the cube and
find the mean

(e) Place rule on pivot (without P and Q) and record/find

balance point

EXAMINER MARK

SCHEME

COMMENTS
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Your
Mark Q2 Mark scheme

. (a) x shown clearly from centre of P to pivot
' y Wk\pb\('ll}\oz 2(a)

(d) The metal cube P is larger than the width of the metre rule.

Explain briefly how you would determine the reading of the metre rule scale at the position of
the centre of mass of P. You may draw a diagram.

: |
peidny l||_I=H|III||l||
- T~ odoh el -

(b) Make Q into a cube/regular shape/small contact area with

,,,,,,,, By ARy e e 6¢ually. oo robh SO rule
SNG U WS Y2 TVALY 72 Pl s SR YA TR 2(b)

(e) Before starting the experiment, the student determines the position of the centre of mass of

the matre rule. (c) Move Q or P slowly one way until it just tips, then back

other way until it tips back and take middle reading
OR repeat procedure/experiment AND take average

Explain briefly how you would do this.

%%W?%mmvmm%wwﬂm "

(d) Measure width w of cube

Place w/2 either side of desired position

OR draw centre line on cube/find centre of mass of cube
and mark side of rule in desired position

2(d) OR take readings on both sides of the cube and

find the mean

[Total: 6]

(e) Place rule on pivot (without P and Q) and record/find
balance point

2(e)

EXAMINER MARK
COMMENTS SCHEME




4 spi,'g‘;t } MIDDLE Low
2 A student is using a balancing method to determine the weight of a piece of soft modeliing clay.
The apparatus is shown in Fig. 2.1.

soft
modelling clay Your
p——— Mark Q2 Mark scheme
5 : Q Mmetre nie (a) x shown clearly from centre of P to pivot
| £ x : 2(a)
L 1
pivot \
bench
Fio. 2.1 (b) Make Q into a cube/regular shape/small contact area with
g. 2. rule
P is a metal cube of weight P = 1.0N. Q is the piece of soft modelling clay. 2(b)
The student places the cube P so that its weight acts at a distance x from the pivot.
He adjusts the position of Q to balance the rule and measures the distance y from the centre of Q — _
to the pivot. He calculates the weight W of Q using the equation W= &c. (c) Move Q or P S_‘lc_)Wl_y one way until it Ju?’t tps, th‘?” back
y other way until it tips back and take middle reading
(a) On Fig. 2.1, mark clearly the distance x. [1] OR repeat procedure/experiment AND take average

2(c)

(b) Suggest a change to @ that would make it easier fo find the value of y accurately.

' = __
o A M 1] Place w/2 either side of desired position

OR draw centre line on cube/find centre of mass of cube

(e) ltis difficult to achieve an exact balance of the metre rule in this type of experiment. This can

make the result unreliable. and mark side of rule in desired position
2(d) OR take readings on both sides of the cube and
Explain how you would reduce the effect of this problem to improve the reliability of the find the mean
experiment. . . .
ex I ancl i (e) Place rule on pivot (without P and Q) and record/find
...ug‘{péc{‘i‘”{‘}.\{4““:€?{P“A.....fngf..u.‘ balance point

1)

2(e)

EXAMINER MARK
COMMENTS SCHEME




(d) The metal cube P is larger than the width of the metre rule.

Explain briefly how you would determine the reading of the metre rule scale at the position of
the centre of mass of P.You may draw a diagram.

Yo Woukd  wuaset Tt readir\(j |
Qnﬂ%mvﬂhl\ﬁmgoOW‘
2]

(e) Before starting the experiment, the student determines the position of the centre of mass of
the metre rule.

Explain briefly how you would do this. .
by .. Magnd o A Owek | So .

T Y

[Total: 6]

2(a)

2(b)

2(c)

2(d)

2(e)
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Q2 Mark scheme

(a) x shown clearly from centre of P to pivot

(b) Make Q into a cube/regular shape/small contact area with
rule

(c) Move Q or P slowly one way until it just tips, then back
other way until it tips back and take middle reading
OR repeat procedure/experiment AND take average

(d) Measure width w of cube
Place w/2 either side of desired position
OR draw centre line on cube/find centre of mass of cube
and mark side of rule in desired position
OR take readings on both sides of the cube and
find the mean

(e) Place rule on pivot (without P and Q) and record/find

balance point

EXAMINER MARK
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4 sp‘i,'g‘;t } MIDDLE Low

3 Asludent is investigating the magnification of images produced by a lens.

The apparatus is shown in Fig. 3.1.

illuminated Your
object ; Mark (0K Mark scheme
[l a i b »||screen
! (a) m, = 2.94
lens 3(a)
I E S I J R — IR e i it e A =
i D i (b) (m, = 0.329 OR 0.33) m, and m, to 2 or 3 significant
figures only AND both m with no unit (accept x)
Fig. 3.1
The student places a screen at a distance D = 80.0cm from an illuminated objecl. The screen and 3(b)
the illuminated object remain in the same positions throughout the experiment,
(c) Statement, expect YES. Must match results. e.c.f .allowed
(a) She places the lens close to the iluminated object. She moves the lens until she sees a Justification to include idea of within (or beyond) limits
sharply focused, enlarged image of the object on the screen. of (experimental) accuracy
She measures the distance a from the illuminated object to the centre of the lens.
ae 20.3cm 3(c) (d) Any two from:
prmmmm———wwwwwwee e Use of darkened room/brighter lamp/no other
She measures the distance b from the centre of the lens to the screen. lights
Mark position of centre of lens on holder
b= o diom ® Place metre rule on bench (or clamp in position)
b Ensure object and centre of lens are same height
Calculate the magnification m; of the image, using the equation m; = 2. from the bench
Move lens slowly/to and fro (when focusing)
3(d) e Lens, object, screen vertical/perpendicular to
bench

Repeat with different D
Use of graph paper/cm scale on screen to
measure image

(e) image appears well focused over a (small) range of lens
positions/not all of image focused at same time/relevant
reference to chromatic aberration

3(e)

EXAMINER MARK
COMMENTS SCHEME




(b)

(e)

(d)

(©)

The student then moves the lens towards the screen until a smaller, sharply focused image:

of the object is seen on the screen.
She measures the distance x from the illuminated object to the centre of the lens.

60.2cm

Calculate the magnification m, of the image, using the equation m, = %

A student suggests that m, x m, should equal 1,

State whether the results support this suggestion. Justify your answer by reference to the
resulis,

statement

M, xfh,= 0.467 <,

JUSHISEMON .o 2t e a0 T as S TSR s S, STV FA TR SR

s withn the @ Limt of experibental accuragy

State two precauttons ihi cul take in this experiment to cbtain reliable rasult;
the s and Scieen of the  some

Suggest one reason why it is difficult, in this type of experiment, to decide on the best position
of the lens to obtain a sharply focused image on the screen.

38 had fo £ind the LQE‘JL sharply foonsed

': ,mjg Lew c»f m' sn*all hﬁﬂ!—em Ldm g

[Total: 7]

3(a)

3(b)

3(c)

3(d)

3(e)
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Your
Mark (0K Mark scheme

(a) m, =2.94

(b) (m, = 0.329 OR 0.33) m, and m, to 2 or 3 significant
figures only AND both m with no unit (accept x)

(c) Statement, expect YES. Must match results. e.c.f .allowed
Justification to include idea of within (or beyond) limits
of (experimental) accuracy

(d) Any two from:

e Use of darkened room/brighter lamp/no other
lights
Mark position of centre of lens on holder
Place metre rule on bench (or clamp in position)
Ensure object and centre of lens are same height
from the bench
Move lens slowly/to and fro (when focusing)
Lens, object, screen vertical/perpendicular to
bench
Repeat with different D
Use of graph paper/cm scale on screen to
measure image

(e) image appears well focused over a (small) range of lens
positions/not all of image focused at same time/relevant
reference to chromatic aberration
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3 A student is investigating the magnification of images produced by a lens.

The apparatus is shown in Fig. 3.1.

I ' Your
illuminated Mark (0X] Mark scheme

object 1 N
3 a___ . b 5
\ﬁ—r i m| e (a) m, =2.94

lens . 3(a)

,..
|
!
i
1
|
|
;
|
|
i
|
|
i
|
¥
|
|
i

\

i D | (b) (m, = 0.329 OR 0.33) m, and m, to 2 or 3 significant
figures only AND both m with no unit (accept x)
Fig. 3.1
The student places a screen at a distance D = 80.0cm from an illuminated object. The screen and 3(b)
the illuminated object remain in the same positicns throughout the experiment. © Statement, expect YES. Must match results. e.c.f .allowed
(a) She places the lens close to the illuminated objéct. She moves the lens until she sees a Justification to include idea of within (or beyond) limits
sharply fecused, enlarged-image of the object on the screen. of (experimenta” accuracy
She measures the distance a from the illuminated object to the centre of the lens.
. 20.36m 3(c) (d) Any two from: .
................................................................ e Use of darkened room/brighter lamp/no other
She measures the distance b from the centre of the lens to the screen. lights
Mark position of centre of lens on holder
b=597°m ,,,,,,,,,,,,,,,,,,,,,,,,,, e  Place metre rule on bench (or clamp in position)
b Ensure object and centre of lens are same height
Calculate the magnification m, of the image, using the equation m, = 3 from the bench
Move lens slowly/to and fro (when focusing)
3(d) * Lens, object, screen vertical/perpendicular to
bench

Repeat with different D
Use of graph paper/cm scale on screen to
measure image

(e) image appears well focused over a (small) range of lens
positions/not all of image focused at same time/relevant
reference to chromatic aberration

3(e)

EXAMINER MARK
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(b)

(c)

(d)

()

The student then moves the lens towards the screen until a smaller, sharply focused image
of the object is seen on the screen.

She measures the distance x from the illuminated object to the centre of the lens.

19.8cm
V= cnonsssarnsinunsanssnssnsianeans musssusnsonssusabansi st swivhe
Calculate the magnification m, of the image, using the equation m, =¥.
My = vvrisanans Q o %3 ................................ [1]

A student suggests that m, x m, should equal 1.

State whether the results support this suggestion. Justify your answer by reference to the
results.

justification ..ﬂ‘? ﬂf,«g(l,i‘*‘.mﬁlmn O

......... Do lon b ploed buome . con.change.... asording Jo_wbee ..
Be fens » plored 244x0-33- Q.97 2]

State two precautions that you would take in this experiment to obtain reliable results.

b lyit e Jens.... beck.. .. Focth. il sher..lor.and. S imese

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

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

Suggest one reason why itis difficult, in this type of experiment, to decide on the best position
of the lens to obtain a sharply focused image on the screen.

3(a)

3(b)

3(c)

3(d)

3(e)

Select
page
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Your
Mark (0K Mark scheme

(a) m, =2.94

(b) (m, = 0.329 OR 0.33) m, and m, to 2 or 3 significant
figures only AND both m with no unit (accept x)

(c) Statement, expect YES. Must match results. e.c.f .allowed
Justification to include idea of within (or beyond) limits
of (experimental) accuracy

(d) Any two from:

e Use of darkened room/brighter lamp/no other
lights
Mark position of centre of lens on holder
Place metre rule on bench (or clamp in position)
Ensure object and centre of lens are same height
from the bench
Move lens slowly/to and fro (when focusing)
Lens, object, screen vertical/perpendicular to
bench
Repeat with different D
Use of graph paper/cm scale on screen to
measure image

(e) image appears well focused over a (small) range of lens
positions/not all of image focused at same time/relevant
reference to chromatic aberration

EXAMINER MARK
COMMENTS SCHEME




4 S,;:ggt } MIDDLE Low

3 A studentis investigating the magnification of images produced by a lens,

The apparatus is shown in Fig. 3.1.

Your
"‘”3&';22}“ . Mark Qa3 Mark scheme
\" 4 -— b = | SCIeen
Ing @ |m, =294
@ ; I%ens 3(a)
I _ | | 1
v D o (b) (m, = 0.329 OR 0.33) m, and m, to 2 or 3 significant
figures only AND both m with no unit (accept x)
Fig. 3.1
The student places a screen at a distance D = 80.0cm from an illuminated object. The screen and 3(b)
the illuminated object remain in the same positions throughout the experiment.
(c) Statement, expect YES. Must match results. e.c.f .allowed
(a) She places the lens close to the illuminated object. She moves the lens until she sees a Justification to include idea of within (or beyond) limits
sharply focused, enlarged image of the object on the screen. of (experimental) accuracy
She measures the distance a from the illuminated object to the centre of the lens.
S _20.3¢m 3(c) (d) Any two from:
] e Use of darkened room/brighter lamp/no other
She measures the distance b from the centre of the lens to the screen. lights
Mark position of centre of lens on holder
b= e - Place metre rule on bench (or clamp in position)
- ) _ i b Ensure object and centre of lens are same height
Calculate the magnification m, of the image, using the equation m, =3 from the bench
Move lens slowly/to and fro (when focusing)
3(d) * Lens, object, screen vertical/perpendicular to
bench
My = e X 134 sissesss [1] ¢ Repeat with different D
e Use of graph paper/cm scale on screen to
measure image
(e) image appears well focused over a (small) range of lens
positions/not all of image focused at same time/relevant
3(e) reference to chromatic aberration

EXAMINER MARK
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(b)

(0)

(d)

(e)

The student then moves the lens towards the screen uniil a smaller, sharply focused image
of the object is seen on the screen.

She measures the distance x from the illuminated object to the centre of the lens.

60.2cm
X ihaarunentnssnnces nesnsens sosnasatrnsnnssnnsny :

She measures the distance y from the centre of the lens o the screen.

19.8cm
| T2 — ereearennnrnerasra
Calculate the magnification m, of the image, using the aquation m, = 7};
My oo XO3 ol

A student suggests that m, x m, should equal 1.

State whether the results support this suggestion. Justify your answer by reference to the
results. '

statement o N

justication . .15 WYOUSL. . SLSHEY SO YL COMMKL 6, A0S, G Sromm. Wb

[2]
State two precautions that you would take in this experiment to obtain reliable resuits.
1. WL 0L 00 N bt 0, . g oended. o, N gy
2. (T, O . ORI O, R 0 SN 0 OBEE KM
........... [2]

Suggest one reason why it is difficult, in this type of experiment, to decide on the best position
of the lens to obtain a sharply focused image on the screen.

[Total: 71

3(a)

3(b)

3(c)

3(d)

3(e)
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Your
Mark (0K Mark scheme

(a) m, =2.94

(b) (m, = 0.329 OR 0.33) m, and m, to 2 or 3 significant
figures only AND both m with no unit (accept x)

(c) Statement, expect YES. Must match results. e.c.f .allowed
Justification to include idea of within (or beyond) limits
of (experimental) accuracy

(d) Any two from:

e Use of darkened room/brighter lamp/no other
lights
Mark position of centre of lens on holder
Place metre rule on bench (or clamp in position)
Ensure object and centre of lens are same height
from the bench
Move lens slowly/to and fro (when focusing)
Lens, object, screen vertical/perpendicular to
bench
Repeat with different D
Use of graph paper/cm scale on screen to
measure image

(e) image appears well focused over a (small) range of lens
positions/not all of image focused at same time/relevant
reference to chromatic aberration

EXAMINER MARK
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4 A student is investigating how the resistance of a wire c@ﬁjmg length of the wire. The

student aims to plot a graph.
The following apparatus is available to the student:

ammeter

voltmeter

power supply

variable resistor

switch

connecting leads

resistance wires of different lengths
metre rule.

Plan an experiment to investigate how the resistance of a wire depends on the length of the wire.
You should

* draw a diagram of the circuit you could use to determine the resistance of each wire
*  explain briefly how you would carry out the investigation

*+  suggest suitable lengths of wire

+ state the key that you would control

* draw a table, artables, with column headings to show how you would display your readings.
You are not required to enter any readings in the table.

?Gm ¥ Swiin,

. T,w-x;rhj o —
Gﬁ)w\\wﬂ\‘

oo
_waw C

{ T — watre

e

—4

vahwag o

Mark scheme

Circuit diagram:

MP1 Sample of wire must be clearly identifiable by a
label on the diagram or by letters on the diagram with an
explanation

in the text

MP2 All circuit symbols correct (even if circuit is incorrect)

Method:

MP3 Take readings of V and I

MP4 For 5 or more lengths

MP5 Range of lengths must be between 5cm and 2m
with the largest length at least twice the smallest

Table drawn with headings:
MP6 I/m, V/V, I/A, R/Q

Key variables to control:

MP7 Any one from
e  Material/resistivity/conductivity/type of wire
e Diameter/radius/thickness/cross sectional area
e Temperature of wire

EXAMINER MARK
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................. . LL‘Q. e formulas.....
.................... he.resstoncs....af.. This.. wre.rmﬂ 025 ol AR ...
................ ®)...repeat.. k.. QAR 0 on\mmm € DL L.

"Gy or
. O et ngt\rxs;fm 18,000, 200m... ?:Saam; g,

c»a&\.\ ot
[ R R r&frh

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

sl ]
[Total: 7]
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Mark scheme

Circuit diagram:

MP1 Sample of wire must be clearly identifiable by a
label on the diagram or by letters on the diagram with an
explanation

in the text

MP2 All circuit symbols correct (even if circuit is incorrect)

Method:

MP3 Take readings of V and I

MP4 For 5 or more lengths

MP5 Range of lengths must be between 5cm and 2m
with the largest length at least twice the smallest

Table drawn with headings:
MP6 I/m, V/V, I/A, R/Q

Key variables to control:

MP7 Any one from
e  Material/resistivity/conductivity/type of wire
e Diameter/radius/thickness/cross sectional area
e Temperature of wire
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4 Spi"ggt } MIDDLE Low
4 A student is investigating how the resistance of a wire depends on the length of the wire. The
student aims to plot a graph. R

—

The following apparatus is available to the student:

Your
ammeter Mark Q4 Mark scheme
voltmeter Circuit diagram:
power supply 4 MP1 Sample of wire must be clearly identifiable by a
variable resistor label on the diagram or by letters on the diagram with an
switch explanation
connecting leads in the text o
resistance wires of different lengths MP2 All circuit symbols correct (even if circuit is incorrect)
metre rule.
Method:
Plan an experiment to investigate how the resistance of a wire depends on the length of the wire. MP3 Take readings of V.and I
% : MP4 For 5 or more lengths
Orishosd MP5 Range of lengths must be between 5cm and 2m
+  draw a diagram of the circuit you could use to determine the resistance of each wire with the largest length at least twice the smallest
-l bneﬂmmmwwm Table drawn with headings:
* suggest suitable lengths of wire MP6 I/m, V/V. I/A, R/Q
L )
* state the key variables that you would control
variabl ntrol:
« draw a table, or tables, with column headings to show how you would display your readings. If/lelg7 Z ables ’[fO contro
You are not required to enter any readings in the table. nyonelrom —— o .
e  Material/resistivity/conductivity/type of wire
R f e Diameter/radius/thickness/cross sectional area
1 { e Temperature of wire

W e
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Circuit diagram:

MP1 Sample of wire must be clearly identifiable by a

label on the diagram or by letters on the diagram with an
explanation

in the text

MP2 All circuit symbols correct (even if circuit is incorrect)

Method:

MP3 Take readings of V and I

MP4 For 5 or more lengths

MP5 Range of lengths must be between 5cm and 2m
with the largest length at least twice the smallest

Table drawn with headings:
MP6 I/m, V/V, I/A, R/Q

Key variables to control:

MP7 Any one from
e Material/resistivity/conductivity / type of wire
e Diameter/radius/thickness/cross sectional area
e Temperature of wire
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4 Spi"ggt } MIDDLE Low
4 A student is investigating how the resistance of a wire depends on the length of the wire. The
student aims to plot a graph.
The following apparatus is available to the student:
Your
ammeter Mark Q4 Mark scheme
voltmeter Circuit diagram:
power supply 4 MP1 Sample of wire must be clearly identifiable by a
variable resistor label on the diagram or by letters on the diagram with an

explanation
in the text
MP2 All circuit symbols correct (even if circuit is incorrect)

switch

connecting leads

resistance wires of different lengths
metre rule.

Method:

MP3 Take readings of V and I

MP4 For 5 or more lengths

MP5 Range of lengths must be between 5cm and 2m
with the largest length at least twice the smallest

Plan an experiment to investigate how the resistance of a wire depends on the length of the wire.

You should

* draw a diagram of the circuit you could use to determine the resistance of each wire

+  explain briefly how you would carry out the investigation Table drawn with headings:
*  suggest suitable lengths of wire MP6 I/m, V/V, I/A, R/Q

s state the key variables that you would control )
Key variables to control:
MP7 Any one from
e  Material/resistivity/conductivity/type of wire
e Diameter/radius/thickness/cross sectional area
e Temperature of wire

« draw a table, or tables, with column headings to show how you would display your readings.
You are not required to enter any readings in the table.

]I”.l""l

B[ Test —|

lengh, | Ammeter [/

4}
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Mark scheme

Circuit diagram:

MP1 Sample of wire must be clearly identifiable by a
label on the diagram or by letters on the diagram with an
explanation

in the text

MP2 All circuit symbols correct (even if circuit is incorrect)

Method:

MP3 Take readings of V and I

MP4 For 5 or more lengths

MP5 Range of lengths must be between 5cm and 2m
with the largest length at least twice the smallest

Table drawn with headings:
MP6 I/m, V/V, I/A, R/Q

Key variables to control:

MP7 Any one from
e  Material/resistivity/conductivity/type of wire
e Diameter/radius/thickness/cross sectional area
e Temperature of wire
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4 Spi"ggt } MIDDLE Low

5 A student is investigating the cooling of water.

Some of the apparatus is shown in Fig. 5.1.

Your
Mark 013 Mark scheme
thermometer f g (a)(i) s, °C, °C, °C
5(a)(i)
R
. (a)(ii) 83(°C)
Iid\
' ; 5(a)(ii)
insulation % - B .
insuialion - ' (b)(i) First box/sentence indicated
41
water e
. beaker A S 5(b)(i) (b)(ii) | Clear reference to readings with examples of
temperature differences
Fig. 5.1
(a) The student pours 200 cm? of hot-water intd a 250em? insulated beaker labelled A. He covers f .
the top of the beaker with a lid. (e Any two from: ,
- 5(b) (i) e Room temperature (or suitable reference to
The student takes. a temperature reading every 30s. as thé water cools. The. readings are ' draughts or similar)
shown in Table 5.1. Starting temperature (of water)
(i) Complete the column headings in the table. 11 anSIty of pa(')klng/am.ountl/type of insulation
Thickness of lids/identical lids
(ii) The Starﬂng temperature 6 of the hot water in beaker A is Showp on Fig. 5.1. 5( ) (d) Card or any suitable insu|ating material
. c .
Record this temperature in the table at time t= 0s. [1] Should be a good insulator/poor conductor
Table 5.1 - — - -
A T . (e) Perpendicular viewing/view at right angles/eye level
beaker A beaker B beaker C Reading to bottom of meniscus
insulation-and Jid insulation,nofid |  lid, no insulation 5(d)
s 6loc | . e°C ' 8 °C
0 2 85 78
30 80 79 O 74
60 77 74 o, Sle)
90 75 70 68
120 73 67 6
150 7 64 64
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(b) Thestudent repeats the procadure using a.250cm® beaker !abelled B.This'beaker is insulated
but has no lid.

He repeats the procedure again using a 250cm? beaker labelled €. This beaker has a lid but
no insulation.

All the readings are shown in Table 5.1.
() Tick the statement that best describes the results of the investigation.

I:‘ Removing the lid speeds up the rate of cooling significantly more than removing
the insulation.

|:| Removing the insulation speeds up the rate of ceoling significantly more than
removing the lid. .

There is no significant dlfference between removing the fid and removing the
' 1]

insulatien.

(ii} Justify your answer by reference to the readings.

(c) State two of the conditions that shouid be képt the same in this experiment in order for the
comparison to be fair.

SRR Latial...... & Wv{ﬁmw .........

(d) Suggest a suitable material for the lid. Give a reason for your choice of material.

material DQD'WL e

........ A e . S ——

reason .. m felfon.. RQW ‘M"t e, k@e}’ Jm‘tﬁain&,

5(a)(i)

5(a)(ii)

5(b)(i)

5(b)(ii)

5(c)

5(d)

5(e)
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Mark scheme
s, °C, °C, °C

(a)(ii)

83(°C)

First box/sentence indicated

(b) (i)

Clear reference to readings with examples of
temperature differences

Any two from:
e Room temperature (or suitable reference to
draughts or similar)
Starting temperature (of water)
Density of packing/amount/type of insulation
Thickness of lids/identical lids

Card or any suitable insulating material
Should be a good insulator/poor conductor

Perpendicular viewing/view at right angles/eye level
Reading to bottom of meniscus
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(e) Describe briefly how a measuring cylinder is read in order to obtain a reliable value for the
volume of water. You may draw a diagram.

5(a)(i)

5(a)(ii)
g ho.. Wmnr B A dorvasingy, SYimder S, Scole of
lWl Q'f waten.... FH.... A
5(b)(i)
l2)
[Total: 10]
5(b)(ii)
5(c)
5(d)
5(e)
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Mark scheme
s, °C, °C, °C

(a)(ii)

83(°C)

First box/sentence indicated

(b) (i)

Clear reference to readings with examples of
temperature differences

Any two from:
e Room temperature (or suitable reference to
draughts or similar)
Starting temperature (of water)
Density of packing/amount/type of insulation
Thickness of lids/identical lids

Card or any suitable insulating material
Should be a good insulator/poor conductor

Perpendicular viewing/view at right angles/eye level
Reading to bottom of meniscus
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4 S,;:ggt } MIDDLE Low

5 A student is investigating the cooling of water.

Some of the apparatus is shown in Fig. 5.1.

Your
Mark Q5 Mark scheme
thermometer —f g (a)(i) s, °C, °C, °C
5(a)(i)
=4
- (a)(ii) 83(°C)
5(a)(ii)
¢ (b)(i) First box/sentence indicated
' _ }
-
Al " - )
5(b)(i) (b)(ii) | Clear reference to readings with examples of
temperature differences
Fig. 5.1
{a) The student pours 200cm?® of hot water into a 250 cm? insulated beaker labelled A. He covers .
the top of the beaker with a lid. (c) Any two from: .
5(b) (i) e Room temperature (or suitable reference to
The student takes a temperature reading every 30s as the water cools. The readings are ' draughts or similar)
shown in Tabte 5.1. Starting temperature (of water)
. o Density of packing/amount/type of insulation
iy Complete the column headings in the table. 1 . . - . .
@ P g m Thickness of lids/identical lids
(i) The starting temperature @ of the hot water in beaker A is shown on Fig. 5.1. 5(c) (d) Card or any suitable insulating material
c .
Record this temperature in the table at time ¢ = 0s. 1] Should be a good insulator/poor conductor
Table 5.1 - — - -
(e) Perpendicular viewing/view at right angles/eye level
beaker A beaker B beaker C Reading to bottom of meniscus
insulation and lid insulation, no lid lid, no insulation 5(d)
tle ol'c 8l "¢ Cod e
0 2)?, 85 78
30 80 79 74
60 77 74 71 S(e)
90 75 70 68
120 73 67 66
150 71 64 64
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(b)

(©)

(d)

The student repeats the procedure using a 2560cm?® beaker labelled B. This beaker is insulated
but has no lid.

He repeats the procedure again using a 250cm?® beaker labelied C. This beaker has a lid but
no insulation.

All the readings are shown in Table 5.1.
(i) Tick the staterent that best describes the resuits of the investigation.

D Removing the lid speeds up the rate of cooling significantly more than removing
~ the insulation.

|:| Removing the insulation speeds up the rate of cooling significantly more than
removing the lid.

mem is no significant difference between removing the lid and removing the
_1 insulation.
(1]

(i) Justify your answer by reference to the readings.

QReakec D od € oz hawe offecent cotes ol

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

codig..al tl  sla bul fren.. Beakec B rofe
ads.. Bler...and... .. besore almest same . .m

State two of the conditions that should be kept the same in this experiment in order for the
comparison to be fair. .

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

arn esaban P T LT T T P P TP TP PT

. Tohial Yenperders b accllr. oo

2]
Suggest a suitable material for the lid. Give a reason for your choice of material.

material RUbb.U ...... S ———
reason 6 006 .‘?ﬂ $ U\‘{%D C

5(a)(i)

5(a)(ii)

5(b)(i)

5(b)(ii)

5(c)

5(d)

5(e)
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Q5 Mark scheme
(a)i) s, °C, °C, °C
(a)(ii) 83(°C)
(b)(i) First box/sentence indicated
(b)(ii) Clear reference to readings with examples of
temperature differences
(c) Any two from:
e Room temperature (or suitable reference to
draughts or similar)
Starting temperature (of water)
Density of packing/amount/type of insulation
Thickness of lids/identical lids
(d) Card or any suitable insulating material
Should be a good insulator/poor conductor
(e) Perpendicular viewing/view at right angles/eye level

Reading to bottom of meniscus
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(e) Describe briefly how a measuring cylinder is read in order to obtain a reliable value for the
volume of water. You may draw a diagram.

A

Cmy _|

"

T _point_ ol solich o fop. of. Ne. eler..is,.

St A0 D Seale. Qrovided <o o dhis.....
case.. T velume. 60 Mo weler is Qemd

S 4 |
[Total: 10]

5(a)(i)

5(a)(ii)

5(b)(i)

5(b)(ii)

5(c)

5(d)

5(e)
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Q5 Mark scheme
(a)i) s, °C, °C, °C
(a)(ii) 83(°C)
(b)(i) First box/sentence indicated
(b)(ii) Clear reference to readings with examples of
temperature differences
(c) Any two from:
e Room temperature (or suitable reference to
draughts or similar)
Starting temperature (of water)
Density of packing/amount/type of insulation
Thickness of lids/identical lids
(d) Card or any suitable insulating material
Should be a good insulator/poor conductor
(e) Perpendicular viewing/view at right angles/eye level

Reading to bottom of meniscus
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4 spillggt } MIDDLE Low

5 A student is investigating the cooling of water.

Some of the apparatus is shown in Fig. 5.1.

Your
Mark Q5 Mark scheme
thermometer —| ] (@i s, °C, °C, °C
5(a)(i)
(a)(ii) 83(°C)
lid
5(a)(ii)
. . 7
NS . ‘ (b)(i) First box/sentence indicated
<] I
water ,__I - .
i r .'
beaker A E— 5(b)(i) (b)(ii) | Clear reference to readings with examples of
! temperature differences
Fig. 5.1
(@) The-student pours 200 om? of hot water into a 250cm® insulated beaker-labelied A. He covers i
the top of the beaker with a lid. (c) Any two from: .
5(b) (i) e Room temperature (or suitable reference to
The student takes a temperature reading every 30s as the water cools. The readings are draughts or similar)
shown.in Table 5.1. Starting temperature (of water)
. : Density of packing/amount/type of insulation
i} Complete the column headings in the table, 1 . . - . .
® _ e ind ' ' 1] Thickness of lids/identical lids
(i) The starting t_emperamre.&‘of the hot water in beaker A is shown on Fig.5.1. 5(c) (d) Card or any suitable insulating material
Record this temperature in the table at time ¢= 0s. (1] Should be a good insulator/poor conductor
- Table 5.1 : SRTI :
: . . (e) Perpendicular viewing/view at right angles/eye level
beaker A beakerB beaker € Reading to bottom of meniscus
insulation and lid. insulation, no lid lid, no insulation 5(d)
t/8 6l tm g/ em a/ em
0 83 85 - 78
30 80 . 79 74
80 77 e 71 5(e)
a0 75 70 68
120 .73 67 66
150 _ 71 64 64
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(b) The student repeats the procedure using a 250cm? beaker labelled B. This beaker is insulated
but has no lid. : .

He repeats the procedure again using a 260cm® beaker labelled €. This beaker has a lid but
no insulation.

All the readings are shown in Table 5.1,
(i) Tick the statement that best describes the results of the investigation.

YRemoving the lid speeds up the rate of cooling significantly more than removing
the insulation.

B/Rsmzwing the insulation speeds up the rate of cooling significantly more than
removing the lid.

There is no significant difference between removing the lid and removing the

insulation.
_ 1]
(i) Justify your answer by reference to the readings.
Becaust  /n peaber C, # weun Con Adee
............................ o
AL aesulk and lemperakie Fo7 b
................ ORIt
much Joster thon Reaksr 8. -

(c) State two of the conditions that should be kept the same in this experiment in order for the
comparison to be fair.

o F ;furround&:?/f Lemperalul ghould be  fupl

5(a)(i)

5(a)(ii)

5(b)(i)

5(b)(ii)

5(c)

5(d)

5(e)
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Q5 Mark scheme
(a)i) s, °C, °C, °C
(a)(ii) 83(°C)
(b)(i) First box/sentence indicated
(b)(ii) Clear reference to readings with examples of
temperature differences
(c) Any two from:
e Room temperature (or suitable reference to
draughts or similar)
Starting temperature (of water)
Density of packing/amount/type of insulation
Thickness of lids/identical lids
(d) Card or any suitable insulating material

Should be a good insulator/poor conductor

Perpendicular viewing/view at right angles/eye level
Reading to bottom of meniscus

EXAMINER MARK
COMMENTS SCHEME




(e) Describe briefly how a measuring cylinder is read in order to obtain a reliable value for the
volume of water. You may draw a diagram.

ki mea.mh"?
/

Wwater /s frlted rnside yneasusy
Lenoled. Jho M.adfyd‘ wild be ?,M
Land fhere are proper of;uu;on.r n (.w\ﬁ(,t(

[;tw S kit OH1R0.0 muth mone acclaty reads

[Total: 10]

5(a)(i)

5(a)(ii)

5(b)(i)

5(b)(ii)

5(c)

5(d)

5(e)
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Mark scheme
s, °C, °C, °C

(a)(ii)

83(°C)

First box/sentence indicated

(b) (i)

Clear reference to readings with examples of
temperature differences

Any two from:
e Room temperature (or suitable reference to
draughts or similar)
Starting temperature (of water)
Density of packing/amount/type of insulation
Thickness of lids/identical lids

Card or any suitable insulating material
Should be a good insulator/poor conductor

Perpendicular viewing/view at right angles/eye level
Reading to bottom of meniscus
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