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x
Figure 1 shows a cyclist riding along a flat road. -
Figure 1 b(Mkz

[0[1].[1] Complete the sentence. need verdical
s

Choose answers from the box. s‘frt\"h ) ﬂ“\‘f Jacement

/ comp"""\ “) / [2 marks]

MI elast%tential gravitatié?é potential

As the cyclist accelerates, the Cl\uv\ ca ‘ energy store in

the cyclist's body decreases and the ‘,('. t\bjf ic energy of

the cyclist increases.

[0]1].[2] The mass of the cyclist is 80 kg. Thespeed of the cyclist is 12 m/s.

—

Calculate the kinetic energy of the cyclist.
Use the equation:

kinetic energy = 0.5 x mass x (speed)?
[2 marks]

KE-0sx~ 80x 12" = 8760

Kinetic energy = S760 J
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[0]1].[3] When the cyclist uses the brakes, the bicycle slows down. box

This causes the temperature of the brake pads to increase by 50 °C.

The mass of the brake pads is 0.040 kg.

The specific heat capacity of the material of the brake pads is 480 J/kg °C.
Calculate the change in thermal energy of the brake pads.

Use the equation:

change in thermal energy = mass x specific heat capacity x temperature change
[2 marks]

E=-00%0 x 490 ¥ sO=- 440

Change in thermal energy = 6( 60 J

[0]1].[4] How is the internal energy of the particles in the brake pads affected by the increase
in temperature?

Tick one box. increase in
[1 mark]

‘l’J\era, | u\créa

Decreased

L~

Increased D

Not affected

Turn over »
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Figure 2 shows how the current through a filament lamp changes after the lamp is box
switched on.
Figure 2

- 351 W%O’OOS

005)' . 3.0 /\

_ O,OOSS - \\ | 0.0%s
e M
1.0
054+

0.0 >
0.00 010 015

Time in seconds

|I| The normal current through the filament lamp is 1.5 A.

For how many seconds is the current through the filament lamp greater than 1.5 A?

Tick one box.
[1 mark]

0.01s

/

—> 0.08s L

0.09s

0.14s

0 4
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@ Why might the filament inside a lamp melt when the lamp is first switched on?
[1 mark]

TLL cucrent 60;5 abose \-SA.

[0]2].[3] Thelamp is connected to @24 V power supply. The current through the lamp is 1.5 A.
Calculate the power of the lamp.

Use the equation:
power = potential difference x current

[2 marks]
P- 24 v |.5 = 36
Power = KA W
E LED lamps are much more efficient than filament lamps.
What does this statement mean?
Tick one box.
[1 mark]
LED lamps have a similar power output to filament lamps.
—=> LED lamps waste a smaller proportion of the input energy than filament lamps. L

LED lamps have a higher power input than filament lamps.

LED lamps waste a larger proportion of the input energy than filament lamps.

£ul wtput o
EFS:,'L‘.M Use ontp 00 Alr

3

total Ir\‘ouﬂt PONU‘

Turn over »
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[0]3].[1] Draw a diagram to show how 1.5 V cells should be connected together to give a
potential difference of 4.5 V.

+
Use the correct circuit symbol for a cell. < \ \ :
[2 marks]
+ | "" | |
— ] — o
'
Seres
i
\-le ¥y VSN + s = LS |'|
A student built the circuit shown in Figure 3.
A.(A-”‘/
Figure 3 e
+ 12V —
e ———
16A
) 35Q
’
[0]3].[2] Calculate the total resistance of the circuit in Figure 3.
Use the equation:
, potential difference
resistance =
current
[2 marks]
R=12<1¢6=7-5
Total resistance = 7-S Q

06
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[0]3].[3] Theresistance of Pis 3.5 Q. box
<~ ¢
Calculate the resistance of Q. 3- S:
[1 mark]
Total A= 750 7-S-3-3=4.0n
Resistance of Q = L. 0 Q
[0]3].[4] The student connects the two resistors in Figure 3 in parallel.
What happens to the total resistance of the circuit? ' L
Tick one box.
[1 mark]
e 7)
It decreases e
It increases ’ n series
k - R‘ + R'L 4 ks +—.
It does not change T
In ‘oa-ra-l/e/
Give a reason for your answer. P\_r < P\lou(,{' ru‘-.sh r
[1 mark]
j’o{‘a( resisfance in lﬁa.ra.”g / < ress 1104\14 of ‘He
SMa ”¢s7L ne.s[\s'llal‘
7
Turn over for the next question

Turn over »
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A student wanted to determine the density of a small piece of rock.

[0]4].[1] Describe how the student could measure the volume of the piece of rock.
[4 marks]

T k E a ¢ A 1N

<y Ii:\a(ar F; ” j}’Az Eurelka can with water

to  fhe IeUL/ o€ Fhe sponl, 4‘44'_{’/:. D/Act

f SR

+A£ rz:c_l( n '/'/<¢ Ma ‘)LL/‘ 711 water ll.ln/
(se | ” 1. c;

C(c) /in lﬂr ﬂrom "f/\t 85)014.‘* TA& vo /‘A.M e ofF

i}\; di ﬁflaced water (mea_;_uf_L_J with TAe

sca le on The mea.surind cJ linder ,) IS ¢4ua /

to +A¢ Vo /um e o 7LA¢ rock

Ewcela
— PN
[0][4].[2] The volume of the piece of rock was 18.0 cm®. «— N
MLM“’“A
The student measured the mass of the piece of rock as 48.6 g. ‘bl.“ er
0
Calculate the density of the rock in g/cm?®. \
3s
Use the equation: 'F
. mass
density =
volume
[2 marks]

DW;B: 49.6+ 1%.0=19.70

Density = 2-70 g/cm®

0 8
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Figure 4 shows the densities of different types of rock.

Figure 4

3.0

,,,,,
|

2:91

2.8-

Density
in g/lcm3

— 2.71

26

Basalt Flint Granit: Limestone Zandstone
Type of rock

[0]4].[3] Whatis the most likely type of rock that the student had?

Tick one box.

Basalt

Flint

Granite

Limestone &~

Sandstone

[1 mark]

09
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[0]4].[4] Give one source of error that may have occurred when the student measured the
volume of the rock.
[1 mark]

No‘}' all fl; dl-S‘FZ’ACQﬂ( water is collected

18 +Al Measnring quino(cr.

OTHE@ ANSUEQSI'EGL WMnL} k)./x r\49 wﬂl ua/z. u/\u\ maa;wif\a

[4 UM’U »M-.Sr\"\l /chl wI'H\ s‘Fow"L 7lD A& N w
E How would the error you described in the above part affect the measured volumé of
the rock?

[1 mark]

\’Olumc uouu Lw. /oucr.

\/Dv\,f' ans wer Mpo cl\ar\(jz L"“Jt/ on Jo\,\/ (P,z\,;o.w

Ang ver,
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ame ¢‘¢m¢:\+ (SA/-\!- atom ¢

‘\W“J)cr) 1).4.4' ﬂlffhru\‘l' no.

241

Americium-241

\

95Am) is an isotope of americium.

of l\¢‘4+f006 (ﬂlffﬁgnn'l‘ Ma 5§

/ no.)

[0]5].[1] Which of the isotopes given in Table 1 is not an isotope of americium?

[2 marks]
e e
o D?
NO- NS Table 1 NO: ™t ons
x u’:\(fD able ()rD o
o © ™~N /
nO-
Isotope Mass Atomic
number number
A 243 95
B 243 94
C 242 95
Isotope B
Give a reason for your answer.
Amuicium }\au an atomic Nwumber of 4§
OQ & ;\,A& an 0\+0M(c Nam bzr of QJr
OR 8 deer a0t haw the same  atomic number

hS  americinm,

Question 5 continues on the next page

11
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Figure 5 shows how the number of americium-241 nuclei in a sample changes

with time.
Figure 5

—== 10000

9000 \

8000 \
70004 \

g

Number
of nuclei S00d N

4000 it

60004+ —1+— _;n__“qu;__A.MAAMAAmmgmmn_m_A_um nEE

3000 S

2000
1000

(ou Zdo
0 Pl g mE A

0 200 400N 600 800

LS ¥d0 =30
H00+30 = 430

1000 1200

™ Time in years

1400

1600

[0]5].[2] How many years does it take for the number of americium-241 nuclei to decrease

from 10 000 to 50007

Time =

E What is the half-life of americium-241?

Half-life =

S000 = = x (0000

[1 mark]

430 years
[1 mark]

430 years

12
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Nuclear power can be used to generate electricity through nuclear fission.

Figure 6 shows the process of nuclear fission.

Figure 6
Aau H"f
/ G{\ucltu
Uranium-235
2 ®
/
o o

T \\‘0

Mu&ro(\ Q

+
|I| Complete the sentences. PM:\M lews

Choose answers from the box.
[3 marks]

gam%{ rays light rays proton neyéon nuséus X-rays

During the process of nuclear fission a uranium Nwnc l ewnd

absorbs a nLwtron

Electromagnetic radiation is released in the form of Qommp.  aung
J

[0]6].[2] The UK needs at least 25 000 000 kW of electrical power at any time.

A nuclear power station has an electrical power output of 2 400 000 kW

Calculate how many nuclear power stations are needed to provide 25 000 000 kW of
electrical power.

[2 marks]
19 S .
25000000 = - = 10 -4 (¢
2400000 O a4 Aau OJ-Hé

l ‘ power stations

sO row\A we

Number of nuclear power stations = I \

Turn over »

IB/G/Jun18/8463/1F

13

Do not write
outside the
box



PhysicsAndMathsTutor.com
14

[0]6].[3] State two environmental issues caused by generating electricity using nuclear
power stations.

1 Llash L€ ralioam‘iu.

[2 marks]

2 Fut‘ (< non- ceaneuable.

OTHEp\ ANSUERS ° N“S+¢ A“\‘ A (o“o )‘“,/'/‘.;C crisk of ca+a4+/0f}\[c,

cwagte s toxic aecia(:,\}"

* waste mugt be buried

[0]6].[4] The UK currently generates a lot of electricity by burning natural gas. This proces
releases carbon dioxide into the atmosphere.

Figure 7 shows how the concentration of carbon dioxide in the atmosphere ha
changed over the past 115 years.

Figure 7

400

3801

3604+ —— I

Carbon dioxide
concentration 340 -
in arbitrary units

320

300 for— ]

280 - ! l
1900 1925 1950 1975 2000
Year

1 4
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Figure 8 shows how the global temperature has changed over the past 115 years.

Figure 8

1.2

1.0
Global e |
temperature i ' T T
increase 0.6+ ! ! i |
in °C ‘

| |

0.4 | | o |

0.2

0.0 ; !

1900 1925 1950 1975 2000
Year

Give one similarity and one difference between the data in Figure 7 and Figure 8.

[2 marks]
Similarity bO'H\ shou o~ fosi‘ﬁu cocrelation.
Difference 1 | onc a T i e
"’o mcrcasz) u}mraas J’zmamzraf'urc \Ncrea se

JL\'rIIS of£.

Turn over for the next question

Turn over »
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0]7] The plug of an electrical appliance contains a fuse.

[0]7].[1] Whatis the correct circuit symbol for a fuse?

Tick one box.
\ [1 mark]
Sabety eature of &

ciccut olzsianw( to
(break) abose & 4

blow’

vea Lur(¢ﬂ+'

L.DR

(&N

rd

Ol'oott

(Y

’H\um'. S+0(
[N

1N ot

@ The appliance is connected to the mains electrical supply. The mains potential
difference is 230 V.

Calculate the energy transferred when 13 C of charge flows through the appliance.

Use the equation:

energy transferred = charge flow x potential difference
[2 marks]

E- 13 x23p= 2440

Energy transferred = 2440 J

16
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Figure 9 shows the structure of a fuse. box
Figure 9
Glass case
Fuse wire
[0]7].[3] Write down the equation that links charge flow, current and time.
[1 mark]
charoe Flos= cucrent x +ime
QA=Tt¢t
[0]7].[4] The fuse wire melts when 1.52 coulombs of charge flows through the fuse in
0.40 seconds.
Calculate the current at which the fuse wire melts.
[3 marks]
Cl\arat ﬁ(ou = current x time .
% b, J 7 tine
c‘\aral. J:/ou = C—urru\{’
time .S = 3-9
040
Current = 3-2 A
SDII'I( to kx‘luiﬁ[ of]
||4,vu') +o ..ol.'t(
[0][7].[5] Themass of the fuse wire is 0.00175 kg. The specific latent heat of fusion of t 3 fuse
wire is 205 000 J/kg. I~ -
—_— < 3P ‘%tnl-(‘aa rc wl((pl 'f'o cxm\og
Calculate the energy needed to melt the fuse wire. Fh,  shate DJ’ Iha of Hl,
Use the Physics Equations Sheet. matecial witdout d‘“’}j"‘() the
[2 narks] fempeca ture.
'Mtrmal hecg acdf A é}iar\q ¢ OF state= masq X SpeciEic
[4
Vo latent heat
FEz=ml = 000175 %« 205000 = 35%- 75
~ 3s4
Energy = 354 J -
9

Turn over »
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Figure 10 shows a hot water tank made of copper. box
Figure 10

Hot water out «—

Tank
+— Insulation

Electric immersion
heater

Cold water in —>:|jl }\

|I| Copper has a higher thermal conductivity than most metals.

How does the rate of energy transfer through copper compare with the rate of energy
transfer through most metals?

Tick one box.
COM‘M‘LS mofe “‘"d:) [1 mark]
/ flf Y ecarm(
Higher e
Lower
The same

IB/G/Jun18/8463/1F
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@ The tank is insulated. When the water is hot, the immersion heater switches off. box

Complete the sentences.
[2 marks]

Compared to a tank with no insulation, the rate of energy transfer from the

water in an insulated tank is ‘0 Wer .
This means that the water in the insulated tank stays J\D 'I""L(
for longer.

Turn over »
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Figure 11 shows how temperature varies with time for water in a tank heated with an
immersion heater.

Figure 12 shows how temperature varies with time for water in a tank heated with a

solar panel.

Figure 11

Temperature of water in °C
(63}
a

52
50
09.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00
Time of day
Figure 12
60 ‘ ‘ —
! ! ! : i EEEEEE=C o |
55 | | | FHHE e |
: : // |
& 50 | mmmn = cuin
£ 46 | /
o | /’ |
© !
240 _
5 | /
S35 S
© | /
g 30 j
5 /
F 25 /
20 : s
15
09.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00
Time of day

2 0
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[o]8][3]

[o]8][4]

Give one advantage and one disadvantage of heating the water using solar panels
rather than an immersion heater.

Use only information from Figure 11 and Figure 12.
[2 marks]

Advantage of solar panels Ll e | )\ e on

Disadvantage of solar panels sz.otra"'ura ob the yatec i

loutr.

OA Vg.‘“r M Ay na?L J.u /\o‘/’ enmzjz.
OR i+ +Ak¢6 Mmore time Ho heat Hhe wyater

During one morning, a total of 4 070 000 J of energy is transferred from the electric
immersion heater.

4 030 000 J of energy are transferred to the water.
Calculate the proportion of the total energy transferred to the water.

[2 marks]

Lo3000a0 = (-44017...
4070000

Proportion of total energy = 0 ‘ ‘\ 4

497/,

2 1

Turn over »
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E Write down the equation that links energy transferred, power and time.

c = “u "'FAA5£¢rr¢a( = time P
J

[1 mark]

@ The power output of the immersion heater is 5000 W.

Give the unit.

Calculate the time taken for the immersion heater to transfer 4 070 000 J of energy.

[4 marks]

'Do».mr - 2neco 'I’r'af\.ncerrzﬂ( = flme
X

s P — ‘E_ N\
A/ t 3
o Pt - F é%"
L E © %070000  _
N k s ‘T.,f - S000 - 8“+
Time = Q1 Unit second s

13 S 7 minabec

Do not write
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Figure 13 shows a lift inside a building.

Figure 13

|I| The motor in the lift does 120 000 J of work in 8.0 seconds.
Calculate the power output of the motor in the lift.

Use the equation:

work done
Power output = ———
time
[2 marks]
120000 _
P = — — 18000
%0
Power output = |SO000 w

Turn over »
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@ The power input to the motor is greater than the power output.
s s

Tick two reasons why.

her ¢

s 7
Energy is transferred in heating the surroundings. x\. ™ oov.u'
\ / )‘. :Q“* sou

Friction causes energy to be transferred in non-useful ways.

The motor is connected to the mains electricity supply. X
‘%Aom\(‘} C}\af\al. power il\pn+ > power amqu‘
The motor is more than 100% efficient. )(
b itE less Than 100% ekbicient as power
There are only four people in the lift. 5( inp DF‘::;; wt
Lno, ofF pw‘)h doesnt matter

[0]9].[3] Figure 14 shows part of the circuit that operates the lift motor.

—
—__1
—{+—

b coallel

Power

N

AN

[2 marks]

_—

/

supply

{Y 2

\Vj

|

Nt

Motor

=

7

— P — S~ tan ‘ort‘l’lno( this  isdt there

2 carewit is skl

The lift can be operated using either of the two switches.

Explain why.

He SKJ\I‘I'LAL'( are LA F@Ca[l'gli So

.1[.

Switch ¢ te

cop\’lt'fe.

[2 marks]

2 4
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E Write down the equation that links gravitational field strength, gravitational potential
energy, height and mass.

[1 mark]

ér‘ﬂluihql[o/\a/ 'po‘ll'ln'{'fﬁ/ 4,\¢f(cj\ y = Mass ¥ (jr'a.q.."'a'/fcﬂ\a/
O Lald Sstrens td
x heig Xt
‘d

F

Cp :/V\al\

[0]9].[5] Theliftgoesup 14 m. The total mass of the people in the lift is 280 kg.

gravitational field strength = 9.8 N/kg

Calculate the increase in gravitational potential energy of the people in the lift.

Give your answer to 2 significant figures.

. [3 marks]
<z
E?:mtt)\k = 280 x 4.8 x |4 = 3R%(L
~ 33000
Increase in gravitational potential energy = 3 8 OO0 J

Turn over for the next question

Turn over »
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Figure 1 shows a student walking on a carpet. box
Figure 1

/1 "m fer of e7s
[1]0].[1] The student becomes negatively charged because of the friction between his socks
and the carpet.

Explain why the friction causes the student to become charged.
[2 marks]

ﬂ‘trb S o h’ans{-d Q L|QL|'[0R5/ Lroﬂ\ Hhe
et fo He by

2 6
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@ The student’s head is represented by the sphere in Figure 2.

The student is negatively charged. The arrow shows part of the electric field around
the student’s head.

Draw three more arrows on Figure 2 to complete the electric field pattern.

[1 mark]
Figure 2
4
4
Negatively yd
> charged i

/N

A OV, contucher

El The negatively charged student touches a metal tap and receives an electric shock.

Explain why. \_,/7

[3 marks]

N2 Ldu

Y
shidert and Ha o p

fhis @uses o How of elecrans  [am e
student bo tha Hap /

This N\M_H:\n.b_me._chm%m been gu&#

Turn over »
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E Some carpets have thin copper wires running through them. The student is less likely box
to receive an electric shock after walking on this type of carpet.

Suggest why.
[2 marks]

EUPPH’ 5 & :)mé (_og\&\sd‘o%o elechans (lnu
teouah the wire inskod of fha shudent Smaller pd

berween student and wepet/ S0 e shudent B8 lesS
l.‘kda to reafve  on tlechie  shock.

2 8
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Turn over for the next question box
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(1] [1]

[1]1][2]

* \%0 ()

A teacher used a Geiger-Muller tube and counter to measure the number of counts in
60 seconds for a radioactive rock.

The counter recorded 819 counts in 60 seconds. The background radiation count rate
was 0.30 counts per second.

CDWNS fcr JQ..CD'\A

Calculate the count rate\fo_rtW
[3 marks]
ﬁ_ﬁ_,\/: l%-L%}m“],md
L0 1345-0°3 = 13.35

Count rate = l's ?)5 \/ per second

A householder is worried about the radiation emitted by the granite worktop in
his kitchen.

1 kg of granite has an activity of 1250 Bg. The kitchen worktop has a mass of 180 kg.

Calculate the activity of the kitchen worktop in Bq.
[2 marks]

| = L:'Lso Be,
l£0\5 (140 X l%g/: 128000

Activity = 15,000 \/ Bq

30
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EEE The average total radiation dose per year in the UK is 2.0 millisieverts.

[1]1][4]

Table 1 shows the effects of radiation dose on the human body.

Table 1
Radiation dose Effects
in millisieverts
10 000 Immediate illness; death within a few weeks
1000 Radiation sickness; unlikely to cause death
100 Lowest dose with evidence of causing cancer

The average radiation dose from the granite worktop is 0.003 millisieverts per day.

Explain why the householder should not be concerned about his yearly radiation dose
from the granite worktop.

One year is 365 days.
[2 marks]

6002 % 365 = {-095 mSv /

/l\{ra vile  calcllgbd s sibni(\'anﬂb Wb Hon 100 mSu/
iLh i Lowaes e, 50 B
hooSthader Qo ok neek o be el -

Bananas are a source of background radiation. Some people think that the unit of
radiation dose should be changed from sieverts to Banana Equivalent Dose.

Suggest one reason why the Banana Equivalent Dose may help the public be more

aware of radiation risks.
[1 mark]

'ﬂN. Dansag, pient Aot mals b il fm’
poje b oudelshpd  mdiskie riss o5 A dm @R

h wﬂi /| an n’g%o\b abyeck -
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Do not write
. . " . . . . outside the
|I|Z| A student investigated how the resistance of a piece of nichrome wire varies box

with length.

Figure 3 shows part of the circuit that the student used.

Figure 3

Il
oF %
=%

—\ 7
\
|I|Z| |I| Complete Figure 3 by adding an ammeter and a voltmet ’i

Use the correct circuit symbols.
[3 marks]
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Dotn%tm;zite
Iilzl@ Describe how the student would obtain the data needed for the investigation. box
Your answer should include a risk assessment for one hazard in the investigation.
rUSISHN 1 W [6 marks]
(2] k=]
Py -
tpndang Length (m) - Tndeprdunt
Use. o flpr Fo mansure. Mo Lb&\‘k 0{- oL Wit Fhin
ISL an ammattr fo maosere ol H\mﬂ\ M brire,
g o Volbmahel fo mamsit e pobentar  defferene  ocrgss
o t/s H«le'l‘s/ Use l:z. Fo  yuthH W Asistan (’u'r Hhis
Sky W g/
duked - Wriken i
ety Usrs e u.nbs,kaLHu Wire.  &nd rpeal. Taw, MuThple

Wiage g (vent readis for Hea lengtn o unfg - fo w5iShand

fre wire ol Kot o f high wers o bsed %N‘j lurgh

Wis towid God o \ury’, fo avad bhs We shoud 0Se (oW

YLV /

IIIZ' El Why would switching off the circuit between readings have improved the accuracy of
: the student’s investigation?

Tickone box. bl VonoWg - \-(‘“\U of uirg_ [1 mark]

The charge flow through the wire would not change.

The potential difference of the battery would not increase.

The power output of the battery would not increase.

The temperature of the wire would not change.

Turn over »
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E@E The student used crocodile clips to make connections to the wire.
They could have used a piece of equipment called a ‘jockey’.
Figure 4 shows a crocodile clip and a jockey in contact with a wire.

Figure 4

\

"0 520 530 540 5

Crocodile clip Jockey

How would using the jockey have affected the accuracy and resolution of the
student’s results compared to using the crocodil:eflip? J’

A e fo smolest 1N

Tick two boxes. Fha tne. valng LL“ﬁ“\’h.-“Lt;;:-’_ml;ll:ﬂlxr::]

The accuracy of the student’s results would be higher.

The accuracy of the student’s results would be lower.

The accuracy of the student’s results would be the same.

The resolution of the length measurement would be higher. \/

The resolution of the length measurement would be lower.

The resolution of the length measurement would be the same.

END OF QUESTIONS
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