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Energy resources can be renewable or non-renewable.

. |I| Coal is a non-renewable energy resource.

Name two other non-renewable energy resources.
[2 marks]

Wind turbines are used to generate electricity.

Figure 1 shows how the power output of a wind turbine changes over one day.

Figure 1
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. |Z| A wind turbine does not generate electricity constantly.

For how many hours did the wind turbine generate no electricity?

1%—la = 4

[1 mark]

Time = 4 hours

. E Electrical power is transferred from power stations to the National Grid.
YT %mbu.s & crorsfornmnes

What is the National Grid?
PAMRS statons

CoNauwuMas
Tick one box.

[1 mark]

X a system of cables and p%s |:|

v a system of cables and transformers B’

X a system of cables, transformers and poMns |:|

. |I| An island has a large number of wind turbines and a coal-fired power station.

The island needs to use the electricity generated by the coal-fired power station at
certain times.

Choose one reason why.

1 [1 mark]
Tick one box. w“%o \::9'\,\,00 .

/'

X Wind is a renewable energy resource. |:|

X Wind turbine power output is CM. |:|

v The power output of wind turbines is unpredictable. z

X The %cost for wind turbines is very high. |:|

SPECIMEN MATERIAL
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. El A wind turbine has an average power output of 0.60 MW.
A coal-fired power station has a continuous power output of 1500 MW.

Calculate how many wind turbines would be needed to generate the same power
output as one coal-fired power station.

|SO0OMW v [2 marks]
O.ooMmw = 2800

v
Number of wind turbines = 2800

. @ It is important that scientists develop new energy resources.
Choose one reason why.
[1 mark]
Tick one box.
X M energy resources are running out.

X M energy resources are used to generate electricity.

v Most energy resources have negative environmental effects.

N0
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. [1] For safety reasons, it is important that the bungee cord used is appropriate for the

Figure 2 shows a student before and after a bungee jump.

The bungee cord has an unstretched length of 20 m.

Figure 2
Before After
2 Student
o
Eridge 'I > -
| /Bungee I
W |
cord | Extended
inungee
(cord
20m
‘t J- Stationary
Lowest point - ¥ - -~ | student
%,
Ri"d’Er N o e e e s

student’s weight.

Give two reasons why. F-_— K:x—
1 @ABryon 4oo great
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.[2] The student jumps off the bridge.

Complete the sentences to describe the energy transfers.

o
Use answers from the box. f\t th sbere
/ﬂ r [3 marks]
elastic potential gravitational potential kinetic sound thermal
Whaen o no “f'\w*«'no-\t" b ¥
el aex = portiches

Before the student jumps from the bridge he has a store of

gfomakakiorals patential, energy.
OCRAS-foleN

When he is falling, the student’s store of Kli \‘vbl}c energy increases.

e

When the bungee cord is stretched, the cord stores energy as

elastic pcteniiald, energy.

X
. E At the lowest point in the jump when the student is stationary, the extension of the
bungee cord is 35 metres.

The bungee cord behaves like a spring with a spring constant of 40 N/m.
Calculate the energy stored in the stretched bungee cord.

Use the correct equation from the Physics Equations Sheet.

[2 marks]
E=%kx?
= -'5\ x40~ 36"
= 24,500
Energy = 24,800 J
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3 An electrical circuit is shown in Figure 3.
(0]3] 9 th XS m soun:\:;s
Figure 3 @mq‘u.druﬁﬁ “n SaM .
I=04A
+ - +R
Rr=PRa hy
M ReiRarRe
=302
04A
20 C) 10 Q
—f - =
. |I| The current in the circuit is direct current.
What is meant by direct current?
[1 mark]

Tick one box.

X Current that continuously changes direction. AC.
X Current that travels directly to the component.
e

\/Current that is always in the same direction. DC—

N

. |Z| The equation which links current, potential difference and resistance is:
potential difference = current x resistance

Calculate the potential difference across the battery in the circuit in Figure 3.

[3 marks]
tdval, resigtonce = 20 +10 =202
pd= O.4230=1aV.~

Potential difference = ‘ 9\ \

. E The equation which links current, potential difference and power is:

power ='current x potential difference
Calculate the power output of the battery in Figure 3.

Give your answer to one significant figure.
[2 marks]

v
=0-4A xIv=4 W
Power = 5/ W

SPECIMEN MATERIAL Turn over »
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Two students investigated the change of state of stearic acid from liquid to solid.

They measured how the temperature of stearic acid changed over 5 minutes as it
changed from liquid to solid.

Figure 4 shows the different apparatus the two students used.

Figure 4

Student A’s apparatus Student B’s apparatus

Magnified view i

_—Datalogger __—Thermometer

o . j°(. ?42 “C__i
9 resdanon

4—Liguid
. |I| Choose two advantages of using student A’s apparatus.
[2 marks]
Tick two boxes.
X Student A’s apparatus made sure the test was fair. |:|
X Student B’s apparatus only measured categoric variables. |:|
\/ Student A’s measurements had a higher resolution. z
/ Student B was more likely to misread the temperature. lz/
Swallest
OuValms ook con-tel
sdoaxedsed,
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. |Z| Student B removed the thermometer from the liquid each time he took a
temperature reading.

What type of error would this cause? & o(

[1 mark]
Tick one box.

/V

x A systematic error

/A random error

X A zero error M

Question 4 continues on the next page

alS{s
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Student A’s results are shown in Figure 5.

Figure 5
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. E What was the decrease in temperature between 0 and 160 seconds?

NT= ngp _ {—QO,“P [1 mark]
S s

= 5%.6 - 64=-%.4

Tick one box.

8.2°C

8.4 °C

53.2°C

10RO

55.6 °C
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. E Use Figure 5 to determine the time taken for the stearic acid to change from a liquid
to a solid.

OO _ I 60 [1 mark]
q Time = 7“ O seconds

. E Calculate the energy transferred to the surroundir]gs as 0.40 kg of stearic acid
changed state from liquid to solid. on w&’ﬁfb rb chungn.mh-
L g SR s
The specific latent heat of fusion of stearic acid is 199 000 J/kg.
Use the correct equation from the Physics Equations Sheet.
[2 marks]
E =M L F

= oY J/key”

= 0-4kg x 199,000 T /ke

= 79 6003

v
Energy = ?q / 600 J

. E After 1200 seconds the temperature of the stearic acid continued to decrease.

Explain why.
[2 marks]

SYeanic oid nan ,ovmgw-r Joempricdone
Lroun k's pemnrosndionoy % - TompooAtamnre
Ll deoeone suankl, ab's e foue _as e
Lermpaulure o 0 MM&‘-/

530 —222°C . ol

! C’ ,dba.zd:s
ﬁ‘:\ﬁm«k 1aaly ore 08 Seume O
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A student wants to investigate how the current through a filament lamp affects its
resistance.

. |I| Use the circuit symbols in the boxes to draw a circuit diagram that she could use.

[2 marks]
12 V battery \r'::;:):: fillaar::laont voltmeter ammeter
’ ﬁfﬂ | ® | © | ®
+ AV

> X B—
. |Z| Describe how the student could use her circuit to investigate how the current through

a filament lamp affects its resistance.
[4 marks]

\/
Use .an ammear to measue cuvent. Use

dbmela- ,{ dNeASNE ,poLwoss AAJWt
Leurep,, soM s con Lokiokets. rewstoncs
W P\/ C}m\e-a e restorea %M
Vovable sreststor, £6 ML N Unonge
Lo anonf ﬁvmdhm*dmuﬂ?)mp :
Resxtomceneds ko e ,olodeXid , owerco
J.ﬂaawa_ cants so condusions ove valicl .
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The student’s results are shown in Figure 6.

Figure 6

161

14

12

10

Resistance

in ohms 8

0 5 . .
01 02 03 04 05 06 07 08
Current in amps

. EI Describe how the resistance of the filament lamp changes as the current through it
increases.
[1 mark]

Regigtonce cu~oreases -V

. EI Use Figure 6 to estimate the resistance of the filament lamp when a current of
0.10 A passes through the lamp.
[1 mark]

Resistance = 6 * 5 Q
6.2—6.9
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The current—potential difference graphs of three components are shown in Figure 7.

. [ 5_] Use answers from the box to identify each component.
[3 marks]

diode filament lamp light dependent resistor

resistor at constant temperature thermistor

Q\'N‘L . _ Figure 7
o OL’\MUC— -W\W

Graph A o A J;en\pm’anx‘e LNEasLsS
Jescgtonc UNUreoRe

Current *
//' Bi loment lamp
» Potential

-/ difference

. Id\v so othc,-CardJ*dx‘

Graph B
Current *
» Potential
difference
.c.nrmnf.m- JA“-‘M"““
Graph C clirecbton ods
Current ¢ + A W‘ =0
@] / » Potential
— difference
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A student rubs an acetate rod with a cloth.

Figure 8 shows the charges on the acetate rod and cloth before and after rubbing.

Figure 8

Before Feu.u/r After
elecrons

. |I| Explain how rubbing an acetate rod with a cloth causes the rod and cloth to become

charged.
[4 marks]
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..‘- -
. @ After charging them, the student moves the acetate rod and the cloth closer

together, b)(e,d—ngas rpal

. H ? .
Which statement is correct” Lhe crovwges a,ccru.c,t

Tick one box.

There is no force between the acetate rod and the cloth. |:|
There is a force of attraction between the acetate rod and the cloth. E’

There is a force of repulsion between the acetate rod and the cloth. |:|

Give a reason for your answer.
[2 marks]

Unle chrorges ollvack -

Question 6 continues on the next page
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Figure 9 shows a Van de Graaff generator, which is used to generate static
electricity.

Figure 9

o —  Metal dome

Earthed sphere

Caorsbont chroyge

Insulator

. @ The longer the Van de Graaff generator is switched on, the more charge is stored on
the metal dome.

Use an answer from the box to complete the sentence.
[1 mark]

decrease increase stay the same

The amount of charge on the metal dome is increased, which causes the potential

difference between the metal dome and the earthed sphere to EW

Evurthed, 3phe-e Metml cloma_
Constont chogye Chorge i horeasoy
— —&
S0 dggpanance <N
o Lnreanes
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1KV =1 BooV
GorV-=60,600V

. E When the potential difference between the Van de Graaff generator and the earthed
sphere is 60 kV, a spark jumps between the metal dome and the earthed sphere.

\/
The spark transfers 0.000025 coulombs of charge to the earthed sphere.

The equation which links charge, energy and potential difference is:

J C v

energy transferred = charge X potential difference

Calculate the energy transferred by the spark.
[2 marks]

= 0.0000RSC X 60,000V
=1. 83

Energy transferred = -2 ‘/ J

Turn over for the next question
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0|7 Alpha, beta and gamma are types of nuclear radiation.

. [1] Draw one line from each type of radiation to what the radiation consists of.

[3 marks]
Type of radiation What radiation consists of
L Electron from the nucleus
e cuﬂ"
H o( Alpha
Two protons and two neutrons
euwpron—>
[\'\o\'m r (> Beta ‘
PO e edron
/ Electromagnetic radiation
noe *( Gamma
mossS
Neutron from the nucleus

A teacher demonstrates the penetration of alpha, beta and gamma radiation
through different materials.

The demonstration is shown in Figure 10.

‘Oh?mNPe"‘% Figure 10
~ ng&heauﬂ ;
aleha 3o gornma : fww%
beba, /3 \oobo_
gomma. Y | algho : ¥ PN

&l
Smalk j't AN greaﬂ-r org Paper 5 mm of 5 cm of
Pser

L

aluminium lead

. |Z| Complete Figure 10 by writing the name of the correct radiation in each box.
[2 marks]
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. @ Give two safety precautions the teacher should have taken in the demonstration.
[2 marks]

1 glowes
2 Nk pamting  molioactue Saure
o swudnts

l'ul,fl,(d:c,: bura bodenpor count vz Lo haly-

Table 1 shows how the count rate from a radioactive source changes with time.

Table 1 /_—N
Time in seconds 0 40 80 120 160 | 2O0
Count rate
400 283 200 141 100 7,1
in counts / second
==
' 0|7]|.]/4]| UseTable 1 to calculate the count rate after 200 seconds.
[2 marks]

v

I'\ -%05
counk roliL oy B v
ﬁ 05 11 200 :‘ 71 counts fSec

(220

EI The half-life of the radioactive source used was very short.
l VLS l ‘\ Give one reason why this radioactive source would be much less hazardous after
' 800 seconds.

mudh [1 mark]

amalky cant

okt — V@gwm a,radw.lam Ommd
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An electrician is replacing an old electric shower with a new one.

The inside of the old shower is shown in Figure 11.

Figure 11

. |I| The electrician should not change the shower unless he switches off the mains
electricity supply.

Explain why.

/ [2 marks]

Jo wcbroou.ti\g.
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powsr Pd'e'm OLig-eronce
|0[8|.]|2 | Thenew shower has a power output of 10 690 W when it is connected to the 230 V/
mains electricity supply.

The equation which links current, potential difference and power is:

power /
current=

potential difference

Calculate the current passing through the new shower.

Give your answer to two significant figures.

& v [4 marks]
1 - 10 clow ", = 46.47€..
230V 132 X=xx

Current = "'6 v A

. EI The new shower has a higher power rating than the old shower.
How does the power of the new shower affect the cost of using the shower?

Give a reason for your answer.

/ [2 marks]
HLW PoAAY roﬂx&_n'\eams N2 e

Al Joe usedh  yoor unil Lime
mwugmw Hbovse .o h‘(\’*’(ﬂb’b

? PoULLM‘ OJ’NN‘GQT
L—cme,
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Figure 12 shows a balloon filled with helium gas.
Figure 12

. |I| Describe the movement of the particles of helium gas inside the balloon.

[2 marks]
. “
Mowrey uufh oo aoree 9 Bpacls,
N o\AJ&WM ;ﬁmm .

. |Z| What name is given to the total kinetic energy and potential energy of all the

particles of helium gas in the balloon? |
. [1 mark]
Tick one box. Nmrﬁfhe"'(d'o& b@d"""‘
-~ Trkeuk eresen = bdak erargs o0
X External energy [ ] e Kirahc TS ol
v Internal energy E/ worch W M\W‘g
8' 0a F’MM O
X Movement energy |:| Saunhbc -
& This <=
K onelic energy
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. Write down the equation which links density, mass and volume.

ras? K9 /m? [1 mark]

dor®) = Ve m’:ss N dne

o
. |Z| The helium in the balloon has a mass of 0.00254 kg.

The balloon has a volume of 0.0141 m?®.

Calculate the density of helium. Choose the correct unit from the box.
[3 marks]

3

m® / kg kg / m® kg m

Mo

dom% = VeAwre —

O .O0AS4Hky - O.180I4HIT -
O .04 lma ¥ Ko/m?3

o
Density= QO - \QO v Unit b& /m?3

Turn over for the next question
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Scientists sometimes replace one scientific model with a different model.

For example, in the early 20th Century the plum pudding model of the atom was
replaced by the nuclear model of the atom.

Explain what led to the plum pudding model of the atom being replaced by the

nuclear model of the atom.
[6 marks]

|h.m._;ptm_p«;udd.@ moanL/J*\al.s/s.ovd.m'f/&a-
dataliad + woregpread. _Dnr'u/mg%aui:.ﬂ-e.wm Rubragevd.’s
loaical orascaliiing “enpaiment smeont Lndl e plum
'Wm‘:';‘;\t Jpudding snodel susus Neglaced. - l’\eéufdobﬁha.
i S 25 538 gl ot s o
Poicles ypassed. Moradht” o -0 @dd‘o’w
This $reuuc, Drat MOt G O M LS oY
spoce . Soma potictss Llare dopind ;Soring,
Jrat Onece J,s‘/.a_uw&ed,.lwo(m . Pfcfec.u.'fummd.
Jeack sw AUAALS Jno.s‘.{.l.ofge oSS .
These .dosarvodaons contvadictid plum Jpudding

Jnodel se L Jad 4o Jee_reploced. -

 Plum? pssed.
« Obsactgre
° F‘WV\&? .w — w&w .
o O\ p nudaus
b% Iras ynass

SPECIMEN MATERIAL



PhysicsAndMathsTutor.com
28

|I|I| The National Grid ensures that the supply of electricity always meets the demand of
the consumers.

Figure 13 shows how the output from fossil fuel power stations in the UK varied over
a 24-hour period.

Figure 13

30 000 F~—v” \\r\—//v—

Total power

output in M 20 0007

10 000+

12.00 1§16.00® 20,00 00.00 04.00 08.00
Monday Tuesday

|I|I| . |I| Suggest one reason for the shape of the graph between 15.00 and 18.00 on
Monday.
[1 mark]

Thaee sooFerprrerease Lolletbcbal poaserastput )

|I|I| . lz| Gas fired power stations reduce their output when demand for electricity is low.

Suggest one time on Figure 13 when the demand for electricity was low.

00:00  midnight

[1 mark]
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|I|I| . @ The National Grid ensures that fossil fuel power stations in the UK only produce

about 33% of the total electricity they could produce when operating at a maximum
output.

Suggest two reasons why.
[2 marks]

1 Producanoy_me-e aledomagn ron wne na.d/
%hneca,ssov% dormases o %me

2 Sparewad. o pw‘o’tzu:l.on
Hhut doaan .

Turn over for the next question
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|I|Z| A student investigated how much energy from the Sun was incident on the Earth’s
surface at her location.

She put an insulated pan of water in direct sunlight and measured the time it took for
the temperature of the water to increase by 0.6 °C.

The apparatus she used is shown in Figure 14.

Figure 14

Incident solar
radiation

4 ! 4 Transparent lid

Thermometer !

Insulation Water

|I|Z| . |I| Choose the most appropriate resolu{cin for the thermometer used by the student.
smallesl druel o ov 1 mark]
VoMot conioe clebi

Tick one box.

o 7Y °
0.1°C |Z/ QoiPgta’l @Re e 1.0 G.6°C
o 0% %o
0.5°C | i

[ ]
1.0°C [ ]

Q 20
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r

~J
The energy transferred to the water was 1050 J.

The time taken for the water temperature to increase by 0.6 °C was 5 minutes.

The specific heat capacity of water is 4200 J/kg °C. m@ﬂ <3 ‘bhe
|I|Z| . |Z| Write down the equation which links energy transferred, power and time.
WM”M [1 mark]
- time,

[1]2]. Calculate the mean power supplied by the Sun to the water in the pan.

[2 marks]
Snapptgered losow
Powar= = 300s
BminnGs =S260= 3OO0s = 3.5
Osina
MUDUkL. Average power = 3.9 7 w

|I|Z| . EI Calculate the mass of water the student used in her investigation.

Use the correct equation from the Physics Equation Sheet.

Mmoss E ¢+ 00 ¢ y [3 marks]
not trongjameck =M AQ
m-\/E = 10503
c DO 4200T/kec *O-6° c

Mass = O‘“?' ‘/35{- kg

|I|Z| . E| The student’s results can only be used as an estimate of the mean power at her

location. NO{'O}__L ene Wﬂd.J?O QAL .

Give one reason why.
[1 mark]

Some e M.bz.brm«:ﬁ.md. Lo _Lne
Hpon wnsaad, a,.,Cl-eu.uax&/‘

W"“d Lo

wirot She _ DO

Meon pasy” _ ANy Jo-e wasroker wnnNer
~ o thé Locakiomn Colculoted, ~ Locolaon
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13| A student investigated the efficiency of a motor using the equipment in Figure 15.

Figure 15
Pulley \//\ Motor
@/f
\\____,/J

20m

!
| E2sn

He used the motor to lift a weight of 2.5 N a height of 2.0 m.

He measured the speed at which the weight was lifted and calculated the efficiency
of the energy transfer.

He repeated the experiment to gain two sets of data.

|I|Z| . |I| Give one variable that the student controlled in his investigation.

SR APV

[1 mark]

+hexgnk

IIEl . |Z| Give two reasons for taking repeat readings in an investigation.
[2 marks]

1 ldmbyy  sororolies -

2 Calwdatt o reeon -
-?Rwﬂew.a_xwwnwv-s-
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051

804

451

40—

Efficiency

in % e

251

o _ | _ _: _ | _ _ | _
0.05 0.10 0.15 0.20 0.25 0.30 0.35
Speed in m/s

. Give two conclusions that could be made from the data in Figure 16.
[2 marks]

‘/As SHpRed. NUreatseS %Mg [NUreoseS.
Grodn 2ords Soweds .o Comdonk VAN froar)
(‘ Because Y i arsre a gfoagnt” Line
S culd. geb Sgpicine 21002, LN s Nt
~ poranle .

L
N . |4 | Give the main way that the motor is likely to waste energy.
e [1 mark]

EEI . E When the total power input to the motor was 5 W the motor could not lift the
2.5 N weight.

State the efficiency of the motor.

W= Fdl d._.o W= o [1 mark]
G\m‘p”,/ - !V.E =0 Efficiency = O %

| N - UL PUl Pouns” O X100 = &
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