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A child drops a ball. ide

The ball hits the ground and bounces.

Figure 14 shows the velocity-time graph for the ball from when the ball is dropped
until when the ball reaches the top of its first bounce.

Air resistance has been ignored. A-=8
Figure 14 St;a(sr\t e with @ constant |radient
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[ 0]1].[ 1] Describe the motion of the ball between points A and B on Figure 14.
dient - [2 marks]
Sro\ _ By ms
M = dcceleration i it = ms?

o
[ACS =

(!ﬂl':EO(m oCceleraton < velocuty \'sgmmgm'% at o Constant| fote

@ What direction is the ball moving between points € and D on Figure 14?
[1 mark]

e UpPwards

winen ball hits £oor Tre boll haso positive Veloctty when
{ouu‘ns downwards (beewesn A ond 8)
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El The ball and the Earth form a system.

What is meant by ‘a system’?

Tick one box.
[1 mark]
The dbjects (n o gystem wnterace . /
A group of objects that interact. \/
: T : They do hake o lasge difference I mass),
(596 3 Objects with big differences in mass. b doesnt AR Whether of Not
S two are o gysrem.
Objects with gravitational potential energy.
e Ei transfers 00 oawr in systems,
but n, OVs (30t e deternis] feakure
Gre =0 OF asystem.

[0]1].[ 4] When the ball hits the ground, energy is transferred from the ball to the Earth.

Explain how the data in Figure 14 shows this energy transfer.
[4 marks]

® . ~
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Turn over for the next question
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A student carried out an investigation to determine the spring constant of a spring.

Table 4 gives the data obtained by the student.

Table 4
Force Extension R
inN i ;
/ On noi)m .( rom St pPoStieiop—~
! 2 3.5
-fbrce O.PPlLed to [ 80
Sprng (2N wewghis) | 6 12.5
9 (e 8 2
10 20.0

[0]2].[1] Describe a method the student could have used to obtain the data given in Table 4.
Your answer should include any cause of inaccuracy in the data.

Your answer may include a labelled diagram.
[6 marks]

3(‘ Metre rule

|?I'C arran

‘ ICqoured to Obtoun
« SP“'“% marms here ,

— 2N weghes (xs)

O

5

A
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T R_Clomp Stond
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wtm ru Clamped  heguoe ).

o i ——

.y o s
g I:Iggg the first 2N u)ﬂ'ght £ bne.g)nhg
g ME,GWMBMBSLDD OFthQSpn,'(\q (I\P.h) enqt}\—

Qg
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These gon't allneed tobe mentoned
ONA COUd e (ACLUACA WHNIN the.  ANSWE

POSSLble sources  of L’naccuracﬁ
~ Holdin tr\e fLler oS Opposed tocmmomj it
- NOt hoL [Clomping  the ruler verue
» nq,udgxa the, posibion thr\e bottom 0fthes
emor  ygnen  CAdLNg - MEaswements
Of tne roler.

'

[ epeat measements

The student measured the extension for five different forces rather than just
IZ' measuring the extension for one force.

Suggest why. —
ma

To ¢

r

— e
Qnmruoga%m ol oFf the reUloble «esolts) .

Question 2 continues on the next page
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Figure 15 shows some of the data obtained by the student.

Figure 15

20

15

Extension in

centimetres 19

/5 = 0.5
o %
each Lttie
Square=0-6cm 2 4 6 8 10

Force in newtons

@ Complete Figure 15 by plotting the missing data from Table 4.
Draw the line of best fit.

Table 4 is repeated here to help you answer this question.

[2 marks]
groen _ Table 4
one: =
Force Extension
inN incm
0 0.0
oot o |2 35 (2,3-5)
4 8.0
6 12.5
ot ¢ |8 16.0 (8 1c.0)
10 20.0
AL F (]
[0]2].[4] write down the equation that links extension, force and spring constant.
Fo L [1 mark]
F - F --— L) .

F = RAL

06
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E Calculate the spring constant of the spring that the student used.

[0]2][6]

Give your answer in newtons per metre. NM

[4 marks)]
€ g ﬁ‘.‘i— s £ k’
F = k AL Ax AL
AL
low = 0.20m x& ©
10 = R x 20em ey h“‘%@@GN/m
w L4
. 0.20m R =50 (1)
X~ -
Spring constant = SO N/m
lOORm {o- o Straught e Srd.ﬁ\
Whith 8 ongun ]
Hooke's Law states that:
‘The extension of an elastic object is mm_ al to the force applied,
provided the limit of proportionality is not exceeded.’ [ k Fot AL
The student concluded that over the range of force used, the spnng obeyed
Hooke's Law.
Explain how the data supports the student's conclusion.
[2 marks]

Mmm'ﬂm ©
M&Mﬁh the anigen O
J

Turn over for the next question
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P-waves and S-waves are two types of seismic wave caused by earthquakes.

@ o Longlhﬂ\hak’i' tron _S_ver Se L/\/\/b
.[1] Which one of the statements about P-waves and S-waves is correct?

~hasa
| one X.
\ong Stem [1 mark]

P-waves and S-waves are transverse.

P-waves and S-waves are longitudinal.

P-waves are transverse and S-waves are longitudinal.

P-waves are longitudinal and S-waves are transverse. \/

Seismometers on the Earth’s surface record the vibrations caused by seismic waves.

Figure 16 shows the vibration recorded by a seismometer for one P-wave.

Figure 16

|
< ! 10 seconds

.~ MWmber of wawer toass o fixed pow: eacr

_ Second
@ Calculate the frequency of the P-wave shown in Figure 16.
[1 mark]
., bwoves = 105,
LN i S -~ O l u
N s_'

Frequency = 0. u Hz

0 8
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:F X V box
' [ mark]

[0]3].[3] write down the equation which links frequency, wavelength and wave speed
= VEloCity = (o X
(W)
¢ X M =ms”

gnus o
(Chack.)
-E The P-wave shown in Figure 16 is travelling at 7200 m/s
'
Calculate the wavelength of the P-wave
[3 marks]

X
V= }. l(— (‘rompvmous port of qu

0.4 Hy X xlw M= 18000

., 1200ms™ =
:'Ouugl
N = 7200my”
— I M
o., v Q@
Wavelength = |8 olel®] @ m
Explain why the study of seismic waves provides evidence for the structure of the
EI Earthscore t Produccd
?\ sesmic WANES Ore EO-f'Uwq,u:.z.m /explo&o«\g [2 marks]
L(guol  detected hy Seismometers
(outér core)  Oound. tnelLastn - dato. from these (s onakysed.
- W Connot  trowvel n a
U: LUt @ - t av
e Y er @

Question 3 continues on the next page
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Figure 4 shows a simple seismometer made by a student.

Figure 4
i)
] Bar moves £
i coi| euts "‘“3' pi‘/'(
Bar magnet -
Heavy base
— Data logger ¥

[ Computer I

Floor

Coil of insulated wire

To test that the seismometer works, the student pushes the bar magnet into the coill
and then releases the bar magnet.

[0]3].[6] Why does the movement of the bar magnet induce a potential difference across
the coil?
[1 mark]

’ﬂw M A anic ﬁl:.u A(ovmﬂ( ’H\L coil Ll\a-l\ es .
¥
OR  The é

Lijr cut  throws h 'ILZL m e A’@/a(
’ gy

[0]3].[7] Whyis the induced potential difference across the coil alternating?

[1 mark]
Jﬁauu ’H\L M&OAK‘l—QLlﬁLJ_d_LLL@‘—
L cuccend iadaced  in aupuoo.si')’t g/.'nch///m wlea ac

Mofes n{) 'f}\M\ uLg,\ 1+ movey P(O\JA\

170
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[0]3].[8] Figure 5 shows how the potential difference induced across the coil varies after the box
bar magnet has been released.
Figure 5

Induced /\

potential 0

difference ~—" Time
Which statement describes the movement of the magnet when the induced potential
difference is zero?
Tick one box.

[1 mark]
Accelerating upwards.
Constant speed upwards.
Decelerating downwards.
Stationary. c//
n @ The seismometer cannot detect small vibrations.
Suggest two changes to the design of the seismometer that would make it more
sensitive to small vibrations.
[2 marks]
1 naec ma-m\g’lti(, Field
O Jd
2 Norg '{’urr\\s on ’/'z(e LO..I.
OQ; v Furag (Pwlu( eloser ‘l’oad)ur . S@r(/\O Sith 4 Jowes 13

] )
Sprin congTANT.
f a Turn over »
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Figure 6 shows an unusually shaped container.

The container has four vertical tubes of different shape and size.

Figure 6

L)A“ Same cContainer S0

\

Water is poured into the container up to the level shown in tube 1. Wil £ wp
Yo same leve |

4 Y \\row‘jkowf
[1 mark]

[0][4].[1] Complete Figure 6 to show the height of the water in tubes 2, 3 and

[0]4].[2] The further a swimmer dives below the surface of the sea, the greater the pressure on
the swimmer.

Explain why.
[2 marks]
Je immer
in //\ ‘ 2,
eC [ on ’Il'o(z Swimmer A/gg
Increases. ~
[V
-A\ A< A
é/ lesser Force
& Mh:\a on
suimmer

&~ more uMLer

a[)ou Swimmer
7

< beeater borce agffnd

ON Swimmer

12
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[0]4][3]

——

L5 Praﬁum due o a column 0 }MLW[

A person swims from a depth of 0.50 m to a depth of 1.70 m below the surface of
the sea. ‘ﬁj\hal\’f of columl\

density of the sea water = 1030 kg/m?®

gravitational field strength = 9.8 N/kg

Calculate the increase in pressure on the swimmer.
Give the unit.

Use an equation from the Physics Equation Sheet.
(rho' [4 marks]

0= \Ja Ak =1.70-0-50 = 1.20m
| /'d

Increase in pressure = |2112-% Unit  Pg
N/m

A

l( Caht oF CO/M.my\ % p{e/\“r-/b oF /fzi/u«‘é(

x%rau[’J'A‘fiona/ Fiold J%rend{x %)

13
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Figure 7 shows the apparatus a student used to investigate the reflection of light by a

plane mirror.

The student drew four ray diagrams for each angle of incidence.

The student measured the angle of reflection from each diagram.

Table 2 gives the student’s results.

Figure 7

Table 2

Reflected ray /

Plane mirror

Paper

Incident ray

Angle of reflection

Angle of incidence

Test 1 Test 2

Test 3 Test 4

20° 19° 22° 20° 19°
30° 31° 28° 32° 30°
40° 42° 40° 43° 41°
50° 56° 49° 53° 46°

1 4
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[0]5].[1] Foreach angle of incidence, the angle of reflection has a range of values. box
This is caused by an error.
What type of error will have caused each angle of reflection to have a range
of values?
[1 mark]
random ecror
[0]5].[2] Suggestwhat the student may have done during the investigation to cause each
angle of reflection to have a range of values.
[1 mark]
4%{,\6 ’He centre  of  +Le /z.(j .
not n t( iccor “° éox in _Fthe Same
Posi\'fo:\ each time.
[0]5].[3] Estimate the uncertainty in the angle of reflection when the angle of incidence is 50°.
Show how you determine your estimate.
L”a“Jf - 5,”||,,5+ [2 marks]
UﬂClr‘}A;A‘/'q = Cang e A me= S —+H6 =
0 — o
2
- 0o = §°
—_—
2
+ o
Uncertainty = - 6
[0]5].[4] The student concluded that for a plane mirror, the angle of incidence is equal to the
angle of reflection.
Explain whether you agree with this conclusion.
Use examples from the results in Table 2 in your answer.
[2 marks]
/ﬂc va ‘ucs For a.r\jlcs o incidence 2 reflection
'( e
_are ‘/’ [ Shm e u:l’k./\ gxw&f,m,/\ f@’ accuracy.
lra Q j 3Q £ 5(2 A.‘IL /la-.m[ one Wl/kc
I ‘/’ie Same,
™

|
’ﬂ& an le o0& incidence e AAJ/c. ob reflection

OR
L I S TR

Turn over »
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[0]5].[5] Whatextra evidence could be collected to support the student’s conclusion?

[1 mark]

Mlamrt é/ff}uuML Ae‘a/es of incidence.

[0]5].[6] State one change the student should make to the apparatus if he wants to use the

same method to investigate diffuse reflection.

[1 mark]

Qé(DlﬂCe "'l& M. (rol Wit A an ffrﬁh [ar

ref kc/’:'nJ Swurface,

Poss‘.Hc re§ 'uJuA
rbas

,I\b;*‘l\*
rké

Difbnse rdvlu"im\ S

ok A rowah swrhece
e (3

16
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There are no questions printed on this page
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ANSWER IN THE SPACES PROVIDED
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Figure 8 shows a boat floating on the sea. The boat is stationary. box
Figure 8 np (ES™ HM'}
FD cee
[0]6].[1] Figure 9 shows part of the free body diagram for the boat.
Complete the free body diagram for the boat.
[2 marks]

Figure 9

I MP’H\"'N‘L

<— ealua.\ A

Def,,é'. Ye force

Scale:

—
1cm=5kN

Weight ‘J’

1 8
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[0]6].[2] Calculate the mass of the boat. <\ F-nxa o

Use the information given in Figure 9. Wzm xa
gravitational field strength = 9.8 N/kg €~ m /.s v 00
\0
Give your answer to two significant figures. b
J [4 marks]
| U
Scn en = SN Secm = SxS4N = QSN é’uclahjf
= 2S000ON
U:M\q_) — M:S/— g 1:0:0 = 28s| —
e ¥ 1600

Mass = 2000 l/kg

[0]6].[3] When the boat propeller pushes water backwards, the boat moves forwards.
The force on the water causes an equal and opposite force to act on the boat.

Which law is this an example of?
[1 mark]

NLwl’ot\'s @(A lau

le | s+ lav « 1 +hece is no resulHant Force azf,'nJ
ON  an Obdtﬁl, ;—,‘— u[” rema,n J7LA1L.'oAarJ

or

"\O\I{U 4‘/‘ a con.;’/a.a‘/' ve‘oc[‘)‘a.

r\l\s Q/w( /“4 . F:ma

N|5 3(0( l““ : éwro aul[ot\ qu an eﬁ/ua{ £ aoodoo.r/‘vte

l‘eac“‘?o/\.

Turn over »
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[0]6].[4] Figure 10 shows the boat towing a small dinghy. box
Figure 10

The tension force in the tow rope causes a horizontal force forwards and a vertical
force upwards on the dinghy.

horizontal force forwards =150 N
vertical force upwards =50N

2 0

IB/G/Jun18/8463/2H



PhysicsAndMathsTutor.com
21

Figure 11 shows a grid.

Draw a vector diagram to determine the magnitude of the tension force in the tow rope

and the direction of the force this causes on the dinghy.
[4 marks]

Figure 11

\S+ m&rk: ua(‘}fcal ~ Aor[%or\%a/ Camf6n¢/l7{s
4—0 Samte .SCA/'-
l,\/i Mark :FLSWHA/\% acoru, with | arron (a

Lolfeet d?f‘zc?‘(m\

r‘A ”‘“fk
‘//3

Magnitude of the tension force in the tow rope = [ SQ N

Direction of the force on the dinghy caused
by the tension force in the tow rope

14°  above +le
7‘ ;\ori%at\‘h-\

/ Turn over »
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0]7] A student used a simple transformer to investigate how the number of turns on the box

secondary coil affects the potential difference (p.d.) across the secondary coil.
The student kept the p.d. across the primary coil fixed at 2V.
Figure 12 shows the results collected by the student.

Figure 12

3-:0

2-5

& Anomalous

3 ' d result
=0y : : : : _

Potential
difference
across the 15
secondary
coil in volts

1-0

0-5

0 5 10 15 20 25 30
Number of turns on the secondary coil

[0]7].[1] Figure 12 contains one anomalous result.

Suggest one possible reason why this anomalous result occurred.
Iiba éel' Jgggs l (;‘2;15 on ,Szcoddrar"\ C_I)!./
9

OQ rwlucgi F d AcloSS Pr[m éri Co 1

[1 mark]

vy
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2 2



PhysicsAndMathsTutor.com
23

@ The transformer changes from being a step-down to a step-up transformer.

How can you tell from Figure 12 that this happens?
[1 mark]

/.],)\l- 'Dﬂ( AcCCOS S ’ll't(z sccona/o‘urcj corl (30”
&LO\IL 2\/

Sh‘o —a(out\ ‘I’fMJﬁorﬂ\ar — ‘)A in 6)([#\4\’6 coil P PA in sec

Lo:\

S‘l’t‘)—mf FrangFocmer —>f/ n ‘OrL‘MaO cor| < po( (n

6Aconal¢’0 co.

Turn over »
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A spot-welder is a device that uses a transformer to produce a large current to join box
sheets of metal together.
Figure 13 shows a transformer demonstrating how a large current can heat and join
two nails together. \JP
V s —
Figure 13 Ns
\s
VeRgbIBa A I Power output =| 1_336 W
power supply p.d. across coil = 1.75 V
Coil with -
640 turns /  Coil with
n 4 turns
hew )
\L S~ l"' me H& 50 heat increases
[0]7].[3] How does the amount of infrared radiation emitted by the nails change when the
power supply is switched on?
[1 mark]
H’ Increases
(0]7].[4] Calculate the current from the power supply needed to provide a power output
of 336 W. Lin Prfmara col
Use the data in Figure 13.
The transformer is 100% efficient.
/ [5 marks]
\,9 = N‘p \I_p - éJ-fO D.A (0 Prm‘”o
—_— — \.'lé ) ¥"7‘ ' CO.'\
V. Ng (175 o /
\_In = 40 x| 7¢ = %06V
v —
‘Ll‘ | / /
[V
P=VI :
p 336 _
Lo = — = ]2 __
vV oY 8

7 .
(Y / Current = |- 2 A

/

neeeat N

C \
s o
2 4
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A satellite is in a circular orbit around the Earth.
Figure 14 shows the velocity of the satellite at two different positions in the orbit.

Figure 14

Satellite

[0]8].[1] Explain why the velocity of the satellite changes as it orbits the Earth.
[3 marks]

afﬂu;{'é 64uJ¢J[/H¢ Ja.i&//ifl— “’o a,cce/tra.fc
[} c X La /L aTion S ’)Ll(l.
Satellite ‘*’o [Jm/\oa. d;flr}f/s/\ /Dgrec’HN\ LS

J_La_ké_l_ua SO e ,ou"tj 1S also c/\a_.nj,'nﬁ.//

Question 8 continues on the next page
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[0]8].[2] Figure 15 shows how the length of a satellite orbit depends on the height of the
satellite above the Earth’s surface.
Figure 15
44000
~ . I
Ok \DOO:L |
)'\'{)'\0 A\ 100+
43000 ¥ /
AY
\
Length 42 ()\éloh 4
of orbit in , ,
kilometres
41000} /
! By
40000
0 100 200 (300 ) 400 500
Height above the Earth’s surface in kilometres
A satellite orbits 300 km above the Earth’s surface at a speed of 7.73 km/s.
Calculate how many‘complete orbits of the Earth the satellite will make in 24 hours.
[5 marks]
Ltl\a'l’l\ of Dfl..‘/" J'{’i |OOLM
J
AIS"'L(\LL = s"ﬂceﬂ( ¥4 'l'ImL
+iM = L ce t = HQ[@OX?\&O\O
speed 773 7:73 ¥ (DO
= SHHL-3ls
Abhes = A% v60 %D = $4 L0O s
Number of'complete orbits = | S
60 _
Gu}j—r—\ — l S Qéorl)ﬂ's
shltl

((\\: \S OFL‘\ ts

2 6
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In 1772, an astronomer called J Bode developed an equation to predict the orbital
radii of the planets around the Sun.

Table 3 shows Bode’s predicted orbital radii and the actual orbital radii for the planets
that were known in 1772.

Table 3
Predicted orbital Actual orbital
radius radius
Planet . res \ ores
in millions of in millions of
kilometres kilometres
Mercury 60 58
Venus 105 108
Earth 150 150
Mars 240 228
Jupiter 780 778
Saturn 1500 1430

_ The predicted data can be considered to be accurate.

Give the reason why.
[1 mark]

/ﬂ\e f)rw(/ahn( /a?la i« vers  close ) 7%
&L!’v\kl Aata. U

[0]8].[4] JBode used his equation to predict the existence of a planet with an orbital radius of
2940 million kilometres.

The planet Uranus was discovered in 1781.
Uranus has an orbital radius of 2875 million kilometres.

Explain why the discovery of Uranus was important.

[2 marks]
c 5} ‘ / .
ﬂut_u@cz;lia“' )\is egvut‘l'ion o s cwru/(’.

—

Turn over »
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[o]9][1]

models can
f)rul(c‘{' +)‘;‘\6°

bt ™+t
ht thLJ

@rbd:oM

;Aar\‘—‘

on

[o]9].[2]

N\LLIJ-Kr l“"if l

P\um PULJAH\S

Light is usually described as a wave. Light can also be described as a stream
of particles.

These are two different scientific models of light.

Which statement describes a scientific model?

Tick one box.

A mDJLI in ¢uud/ﬂ-3 [1 mark]
)\‘L e.q. A Moalcl
A small scale version of a real object. S«hcs}\ip

A way of guessing what will happen.

An idea used to explain observations and data. v

Why do scientists sometimes have different models like the wave and particle models
of light?
[1 mark]
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Sometimes an old scientific model is replaced by a new model.
Explain why scientists replace an old scientific model with a new model.

Include an example from Physics in your answer.
[4 marks]
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[0]9].[4]
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Some students used water waves in a ripple tank to model the behaviour of
light waves.

Figure 16 shows what happens to the wave fronts as they pass the boundary
between deep water and shallower water.

Figure 16
Deep water
|
_B 1
- c
Wave front // /H\‘S f“ /\L
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fucs
— Shallow water
|
Boundary

Explain why refraction happens at the boundary between the deep water and

shallower water.
[3 marks]
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[0]9].[5] Figure 17 shows the wave fronts travelling parallel to the boundary between deep
water and shallower water.

Figure 17
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Explain why the wave fronts in Figure 17 do not refract at the boundary.
[2 marks]
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0 Pd.el,(

that the current is into the plane of the paper.

\ l\’\

The circle in Figure 18 represents a straight wire carrying a current. The cross shows

Do not write
outside the
box

@ Figure 18
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|I| Complete Figure 18 to show the magnetic field pattern around the wire. e
[2 marks]
[1]0].[2] The magnetic flux density 10 cm from the wire is 4 microtesla.
Which of the following is the same as 4 microtesla?
Tick one box. Tera ¥\0'v
Think [1 mark]
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Question 10 continues on the next page

31

Turn over »



PhysicsAndMathsTutor.com
32

[1]0].[3] Figure 19 shows a simple electric motor.

Figure 19

~— Coil axle

Magnet

Split-ring commutator
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When there is a current in the coil, the coil rotates continuously.

Explain why.
K" l/ [4 marks]
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END OF QUESTIONS
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