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pSotetetets

Answer ALL questions. Write your answers in the spaces provided.

Some questions must be answered with a cross in a box [X].
If you change your mind about an answer, put a line through the box ¢ and then
mark your new answer with a cross [X.

1 (a) Which of these speeds would be normal for a person walking?
(1)
0 A 0.1m/s

[ B 1.0m/s
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(b) Figure 1 shows a block hanging from a spring balance.
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sk 88
S s (c) Atoy car has a mass of 0.10kg.
s o Th | 2.0m/s?
XXX prosetetetet e toy car accelerates at 2.0 m/s".
SR SRR
;:’;«,;i;}:ﬁ Calculate the force producing this acceleration.
o) .
State the unit.
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F=mXxa
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(d) Use words from the box to complete the sentences below.
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2 (a) A sound wave in air travels a distance of 220m in a time of 0.70s.

(i) State the equation linking speed, distance and time.
(1)

Pedaily
S
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(i) Calculate the speed of the sound wave in air.
(2)

wave speed = ...

(b) Figure 2 shows water waves spreading out from a source.

A student measures the wavelength of the waves.
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<
05

X IEIRI
SERRKY
X éﬁ%%’

crests

ruler

b

Figure 2

Explain how to improve the student’s method for measuring the wavelength.
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555 (c) Sound waves are longitudinal waves.
s Water waves are transverse waves.

Describe the difference between longitudinal waves and transverse waves.
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3 (a) A copper can, painted black, contains boiling water at 100 °C.
The can is left to cool and a measurement of the water temperature is taken every 5 minutes.

Figure 3 shows the measurements.

time in minutes temperature in °C

0 100
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15 56

20 37
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30 25
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Figure 3

(i) Two points, shaded in the table, have not been plotted.
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Plot these two points on the graph, in Figure 4.
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(ii) One of the points on the graph in Figure 4 is anomalous.

Circle the anomalous point.
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(i) Draw the best fit curve on the graph in Figure 4.
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(iv) An identical can contains the same amount of boiling water.
This can has a shiny silver surface.
The measurements are repeated with this can and a new curve is drawn.

State how the cooling curve would be different from the curve in the graph in
Figure 4.
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(b) Figure 5 is a graph showing the intensity-wavelength curves for two hot objects, L and M.
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(i) Estimate the wavelength where the intensity is at a maximum for each of the objects.
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(ii) State, with a reason, which object is the hotter object.
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4 (a) Figure 6 shows a spinning flywheel.

flywheel \
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Figure 6

(i) State how energy is stored in a spinning flywheel.

(i) State one way to increase the amount of energy stored in the flywheel.
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(c) Describe how her speed at the bottom of the slope could be determined.

(Total for Question 4 = 10 marks)
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(

5 Figure 8 shows a helium nucleus.

helium
nucleus

Figure 8

(@) Two of the particles in the helium nucleus are neutrons.

State the name of the other two particles in the helium nucleus.
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(i) Nuclear fusion does not happen at low temperatures because of electrostatic
repulsion between
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(c) The energy released per kilogram of fuel in a fusion reaction is 845000 GJ.
The energy released per kilogram of fuel in burning oil is 0.0394 GJ.

(i) Calculate the ratio of the energy released in fusion compared with the energy
released in burning oil.

Use the equation

$XES
0,%:0.00, Jotot vezels

S SE energy released from fusion
g4 L= ratio =

energy released by burning oil

(2)

(i) State two advantages of using a fusion reactor rather than burning oil in a
power station.
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i) State two of the difficulties that need to be overcome to produce a fusion reactor.
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6 (a) State two non-renewable energy sources.

(b) Figure 9 shows the renewable energy sources used in the UK in 2015.

Figure 9 is to scale.
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Figure 9

(i) State the energy source that gave the greatest amount of renewable energy
for the UK in 2015.
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(i) Justify your choice of energy source in part (i).
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(c) Figure 10 shows all the energy sources used in Canada in 2014 and a
prediction for 2040.
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Figure 10

Discuss the effects on the environment of two predicted changes between
2014 and 2040.
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(d) Figure 11 shows a wind turbine.

rotor blade

gearbox

generator

i;
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Figure 11

Explain how unwanted energy transfers could be reduced in the gear box.

(Total for Question 6 = 11 marks)
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(@) Figure 12 is a diagram showing a lens, with some light rays passing through it.

Q

Y

Figure 12

() This diagram shows a

—

A
B
C
D

Which length, labelled on Figure 12, shows the focal length of the lens?

P
Q
R
S

converging lens forming a real image
diverging lens forming a real image
converging lens forming a virtual image

diverging lens forming a virtual image

(1)

(1)
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K (b) Calculate the power of a lens of focal length 17 cm.

Use the equation

1
focal length (in metres)

power (in dioptres) =

S5
oS0
boseis 5e%

Give the answer to 2 significant figures.

(3)

POWET = . dioptres

PO
botel
oo
X
&N
%%
oA
292 =
o Pt S IR
ST S IEES,
05 oo to B S ~ Sote!
0% ~ 9% Bo%] % %
% LRI
0K 0K
SGLAS LGS,
L L
LI SRR
SRR SRS
oesotete%e Deatoseie%s
500K 500K
SILAS SEELAS,
QLS QLS
SKHS SRKL5E
SRR SRR
SRRKIS SRR
oodtete%e Deodetete%s
Q500K Q500K
LA LGS,
QLS QLS
SKL SREL5E
SRR SRR
SRRK SRR
GERL G
<550 <550
LR LIRS,
QL QL
KL LS
KL, KL,
SRR SRR
SRR SRR
KRR KL,
LR LI,
QL QL
KL SRKLS
K5, K5,
SRR SRR
SRR SRR
SELRKEs LRI
LRR ELLRRE,
QKGR QKGR
SRKLS SRKLS,
SRS, SRS,
UL LRRKER
SRR SR
LKL EILRKK
P SR
RIS SIS
PR SRR
SO D% ® ¢ %%
LS .
SN N
SRS S
Doseetonet DON7 208
RERR KX R
S MY D%t 193
Sl RS
S LIS,
SRS 5,
0% )8t S
SIS SN
<l byge-stuset
¥ eS0e: 1959 ol
L0 &
e K
Boot
&5
bosst
38
292
P
S
S
<4
K
&K
XK
s
K
s
D¢
Bt s~
b2l
&
K R
ol e
SRR SEEL
SRS SO
SEPEKS DO e
08 S 2ok S
SRR LI
QRIS QRIS
SRELS SRELS,
KL KL
SIKRIRS SRR
SRRK SRRK
LR LR,
G5RR G5,
LS LS
SRS LS,
DOSOLecoR DOSOLecoR
OIKRIRS SRRLRS
SRRK SRRK
SHEORISY SRS
LIERXK LIIRXK
LI QBEEKK
SRLLES, SRLLES,
SIKHLRS SRR
SRR SRR
SHEKS SR
oelosete%e Doaloseie%s
S SRS \
SIKHKRS RRLRRS J

19

L
AR DA w0 Turn over »
P 6 0 4 6 5 R A0 1 9 3 2



*(c) More than two thousand years ago the Earth was believed to be at the centre of
the universe as shown in Figure 13.

The planets, the Moon and the Sun were believed to be in orbit around the Earth.

In 1543 Nicolaus Copernicus proposed that the Earth was a planet, and that the
Earth and the other planets orbit around the Sun.
This model is shown in Figure 14.

planets

Figure 13 Figure 14
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Discuss how evidence has changed our views of the universe.
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(@) A student investigates what happens when light travels from air to glass.

Figure 15 shows some of the apparatus used in the investigation.

(i

glass block —

) InFigure 15, angle Y is the angle of

deflection
incidence
reflection

refraction

Figure 15

ray of light
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-
(b) The speed of light is 3.0 x 108m/s.
The wavelength of yellow light is 5.8 x 107" m.
Calculate the frequency of yellow light.
State the unit.
Use the equation
speed
frequency = —
wavelength
(3)
frequency = ¥
2
(c) (i) Give one colour of light that has a longer wavelength than yellow light.
(1)
(i) Give one colour of light that has a higher frequency than yellow light.
(1)
(Total for Question 8 = 11 marks)
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( )

9 Figure 17 shows a Geiger-Miiller (GM) tube used for measuring radioactivity.

: ©Andrew Lambert Science Photo Library
Figure 17
o3 (@) Describe how a teacher should use a Geiger-Miuiller (GM) tube to compare the
gL count-rates from two different radioactive rocks.
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(b) A hospital uses a radioactive isotope with a half-life of 6 hours.

A technician measures a count rate of 80 counts per minute (cpm) from this isotope.
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Figure 18

Complete the graph on Figure 18, as accurately as possible, to show how the
count-rate from this isotope will change from the time of the first measurement.
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The first point is already drawn in Figure 18.
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S35 (c) A radioactive rock is placed near to the front of a Geiger-Miiller (GM) tube.
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(c) Satellites are used to gather data about the origin of the Universe.
The Big Bang theory is a theory about the origin of the Universe.
Evidence for the Big Bang theory is provided by red-shift and CMB radiation.

(i) Describe what is meant by red-shift.

(i) Explain how red-shift provides evidence for the Big Bang theory.

(iii) The Cosmic Background Explorer (COBE) satellite observed CMB radiation from
1989 to 1993.

State what the ‘M’ in CMB radiation stands for.
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(v) Explain how the presence of CMB radiation provides evidence for the
Big Bang theory.
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(

Equations

(final velocity)? - (initial velocity)? = 2 x acceleration x distance

VZ-U?=2XaxXx

energy transferred = current X potential difference x time

E=IxVxt

potential difference across primary coil X current in primary coil = potential difference across
secondary coil X current in secondary coil

V x|l =V x|
p p s s

change in thermal energy = mass X specific heat capacity X change in temperature

AQ=mXcxXA0O

thermal energy for a change of state = mass X specific latent heat

Q=mxL

P1 V‘I = P2 V2

to calculate pressure or volume for gases of fixed mass at constant temperature

energy transferred in stretching = 0.5 X spring constant X (extension)?

E=" Xk x x?
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