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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 This question is about the electromagnetic spectrum.
(@) X-rays and microwaves are both parts of the electromagnetic spectrum.

Use words from the box to complete the sentences.

(3)

amplitude frequency longitudinal speed transverse wavelength

X-rays and microwaves are both

In a vacuum, x-rays and microwaves always have the same

X-rays always have a higher than microwaves.
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R &8 (b) Figure 1 shows the full electromagnetic spectrum.

oSesateless GRS

i R

Sotatesels . . . . . [

e Figure 2 gives information about four of the types of electromagnetic radiation

s . .

o shown in Figure 1.
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Ko Figure 1

State the name of each type of radiation next to its information.
(4)

Information Type of electromagnetic radiation

emitted by bright objects and can be
detected by the human eye e

emitted by radioactive nuclei and can
be used to treat CaNCer

produced in an aerial and can be used
for commMUNICAtioN e

can cause skin cancer in humans and can be
used to detect forged banknotes

Figure 2
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(@) A caris being driven at a constant velocity.
The driver sees an obstacle in the road ahead.
The driver uses the brakes to stop as quickly as possible.

Figure 3 shows the velocity/time graph for the car from the time when the driver
sees the obstacle.

driver applies brakes

25 A
driver sees —»
obstacle 20 A

15
velocity in m/s

10

5 4 car comes

to rest

0 I I I I I I 1
0O o5 1 15 2 25 3 35 4 45

timeins
Figure 3

(i) Which of these is the driver’s reaction time shown in Figure 3?

A Os
B 1s
C 4s
D 22s

(i) State one factor that might increase a driver’s reaction time.

(1)

J

P 7 4 4 7 9 R A 0 4 2 4

EUEOm

PMT

5050528
SKBE

KK
RS

SRR
R
oo tetote!
R
RIS
L3
KK

55

o3,

K
Ko
RIS

CURRAIK
0050 - 1058
SXITS
K g S

<
S
SRS
Gl

DS 1m0
< RO X 090 70% %%
SIS LR
Qo

SO

XK
SN
SO AL
ONG)
INT NS,
SRS

KKK
»
!
5

¢
X5
25
botet
it
boses

X
o
LK
XX
A

poteestotetetototels’
RILAAKLLILLS

ORI
1%

25
SO 00 0009 0009,

SSEIIELERILLRK

S
5
SERRRLIRIRARLLK

0
25
020%%
K5
o<

KL
’%

e
%
5% rorale!
(9o %

S

e v%Yeev%
D

LR

ks
%
5

x ¢
25X
o20%!

M
SO
SO0

Qo S
< Xy X
XKL
KA

3
by
et
SO0
CXRRK

e

S
0

5
8K

L

v
%%
L

%

G
Ks
%

S
oS
SRR

ot
25

QK
CRERKL 00005 %
éﬁﬁ%ﬁ% 4“””%’



PMT

R 1 )
QKL LS

oetedotels RIS

SR o

55 §§§§§§§ (iii) Calculate the distance travelled between when the driver applies the brakes

SRR SR . .

K 8K and when the car comes to rest in Figure 3.
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S Use the equation
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il distance = area under the sloping line of the graph in Figure 3
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(b) The stopping distance of a car is the thinking distance plus the braking distance.
A car has a device that can detect an obstacle in the road ahead.
The device is linked to a computer that can apply the brakes.

It is claimed that, in an emergency, the computer-controlled car will have a
shorter stopping distance than if the car is controlled by a human driver.

Explain why this claim could be true.
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(c) A different car has a device that can detect rain.
This device is linked to a computer that can change the speed of the car.

In wet weather, the computer changes the speed of the car.

| N
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(i) State the change in speed that the computer should make when the road
is wet.
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(i) Give a reason why this change in speed is necessary when the road is wet.
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(c) The speed of a sound wave in air is 330 m/s.

The wavelength of this wave is 0.75 m.
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(d) Figure 4 shows a water wave.

10

vertical displacement

of water in cm 0 : ' ' '

distance in cm

Figure 4

Which of these is the amplitude of the wave shown in Figure 4?

9cm
18 cm

30 cm

O n w >

60 cm

70

80
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(e)

Ripples travel out from the centre of a small circular pond to its edge.

(i) Describe how a student could determine the wave speed of the ripples.

(i) Figure 5 shows a duck floating on the pond.

Figure 5

The ripples cause the duck to move.

Draw arrows on Figure 5 to show how the duck moves due to the ripples.
(1)

(Total for Question 3 = 10 marks)
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Figure 6 is a diagram representing an atom.
nottoscale
Figure 6
(@) Write the names of the particles X, Y and Z on the lines next to each letter in
Figure 6.
(3)
(b) The nucleus of a different atom emits a gamma ray.
What happens to the number of particles in the nucleus?
(1)
[J A itdecreases by one
[J B itdecreases by two
[J € itdecreases by four
[J D itdoes notchange
y,
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(c) Ateacher demonstrates a radioactivity experiment to a class of students.
The teacher places a radioactive source in front of a radiation detector.

(i) State one safety precaution the teacher should take.

(i) The teacher uses the detector to measure the activity of the source several
times.

Figure 7 shows the results.

1st 2nd 3rd

measurement measurement measurement measurement

activity in Bq 21 23 19

Figure 7
The teacher tells the class that radioactive decay is random.

State how the data in Figure 7 supports this statement.

(i

ii) Calculate the mean of the four measurements in Figure 7.
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(d) The teacher moves the radiation detector to different distances from the
radioactive source.

The teacher determines the mean detector reading at each distance from
the source.

The teacher plots the results on graph paper, as shown in Figure 8.

18 1
X

16

14

12

mean detector reading 10
in counts per second

X % X X X
0||||||||

0 1 2 3 4 5 6 7 8
distance from source in cm

Figure 8
(i) The source emits alpha radiation only.

Explain how the graph in Figure 8 shows that the source only emits
alpha radiation.

(i) Give a reason why the mean detector reading in Figure 8 does not fall to zero
in this experiment.

(Total for Question 4 = 10 marks)
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Figure 9 shows a person on a skateboard at the top of a ramp.

At P, the person is not moving.

Figure 9
(@) The person rides the skateboard down the ramp from P to Q.
The gravitational potential energy of the person decreases by 980 J.
The mass of the person is 35 kg.
Calculate h, the height of the ramp.
Use g = 10 N/kg.
Use the equation

change in gravitational potential energy =mxgxh

(2)
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(c) Figure 10 is a diagram that represents energy changes from P to Q.

. e increase in kinetic
decrease in gravitational

; energy =950 J
potential energy =980 J &
X not to scale

Figure 10

(i) State what is represented by X.

(i) Calculate the value of X.

value of X =
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ii) Calculate the efficiency of the system represented in Figure 10.
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(@) Two people, L and M, have a 100 m race.

L starts running before M.

Figure 11 shows a distance/time graph of the race.

distancein m

(i) State the distance that L has run when M overtakes.

110
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30

20

10

Figure 11

distance =

(i) Calculate the velocity of L when running the 100 m race.

velocity = ...

(1)
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*(c) A student has a trolley and a ramp, as shown in Figure 12.
The height, H, of one end of the ramp can be adjusted.
trolley

ramp X

Figure 12

The student investigates how the average speed of the trolley between X and Y
depends on the height, H, of the ramp.

Describe
« the additional equipment that the student needs

« how that equipment is used to obtain the measurements needed.
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If you're taking GCSE (9-1) Combined Science or GCSE (9-1) Physics, you will need
these equations:

HT = higher tier

HT

distance travelled = average speed X time
acceleration = change in velocity + time taken

force = mass X acceleration
weight = mass X gravitational field strength

momentum = mass x velocity

change in gravitational potential energy = mass x gravitational
field strength x change in vertical height

kinetic energy = 1/2 X mass x (speed)’

(usefulenergy transferred by the device)

efficiency = - -
(totalenergy supplied to the device)

wave speed = frequency X wavelength

wave speed = distance + time

work done = force x distance moved in the direction of the force

power = work done + time taken

energy transferred = charge moved x potential difference
charge = current X time

potential difference = current X resistance
power = energy transferred + time taken

electrical power = current x potential difference

electrical power = (current)’ X resistance

density = mass + volume

(v—u)

t

a=

F=mxa
W=mxg
p=mxyv

AGPE=m x gx Ah

KE:lxmxv2
2

v=FxA\

E=Fxd

P74479A
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force exerted on a spring = spring constant X extension F=kxx

(final velocity)® - (initial velocity)” = 2 x acceleration x distance V—ur=2xaxx

. . (mv—-mu)

HT force = change in momentum = time F :f
energy transferred = current X potential difference x time E=IxVxt
HT force on a conductor at right angles to a magnetic field F=BxIxl

carrying a current = magnetic flux density x current x length

For transformers with 100% efficiency, potential difference across
primary coil X current in primary coil = potential difference Ve X1l =V X
across secondary coil x current in secondary coil

change in thermal energy = mass X specific heat capacity x

change in temperature AQ=mXxcx Al

thermal energy for a change of state = mass x specific latent

heat Q=mxL
energy transferred in stretching = 0.5 X spring constant x E :lxkx X2
(extension)? 2
If you're taking GCSE (9-1) Physics, you also need these extra equations:
moment of a force = force x distance normal to the direction
of the force
F
pressure = force normal to surface + area of surface P= a
potential difference across primary coil number of turns in primary coil v, N,
HT — = - - —=—
potential difference across secondary coil number of turns in secondary coil Vs Ng
to calculate pressure or volume for gases of fixed mass at constant
P g Pyx V=P, x V,

temperature

pressure due to a column of liquid = height of column x density of

liquid x gravitational field strength P=hxpxg

END OF EQUATION LIST

P74479A 3
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