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Materials

For this paper you must have:

e a pencil and a ruler

e a scientific calculator

¢ a Data and Formulae Booklet.

Instructions

o Use black ink or black ball-point pen.

o Fill in the boxes at the top of this page.
o Answer all questions.
[ ]

You must answer the questions in the spaces provided. Do not write

outside the box around each page or on blank pages.

¢ If you need extra space for your answer(s), use the lined pages at the end of
this book. Write the question number against your answer(s).
¢ Do all rough work in this book. Cross through any work you do not want TOTAL

to be marked.
¢ Show all your working.

Information
The marks for questions are shown in brackets.
The maximum mark for this paper is 85.

You are expected to use a scientific calculator where appropriate.
A Data and Formulae Booklet is provided as a loose insert.

Time allowed: 2 hours

For Examiner’'s Use

Question Mark
1

N[O o~ |[w|N

8-32

JUN1T 97 408101

stemup.co.uk IB/M/Jun19/E7

7408/1


https://stemup.co.uk

Section A

Answer all questions in this section.

IIl Two isotopes of iodine are 1?; Iand 131 L

[o[1][2]

[o[1][3]

53
Determine, for these two isotopes, the difference between the constituents of the
nuclei.
[1 mark]

lodine-131 has 6 more neutrons than iodine-125 (78 neutrons compared

with 72); both have S3 protons.

A 12 I nuclide undergoes beta (B7) decay to form a xenon nuclide.

State the nucleon number of the xenon nuclide.
[1 mark]

131

A li; I nuclide decays by electron capture to form a tellurium nuclide.

State two differences between the constituents of the iodine nucleus and the tellurium

nucleus it decays into.
[2 marks]

The tellurium nucleus has | more neutron than the iodine-125 nucleus

(73 instead of 72).

The tellurium nucleus has | fewer proton than the iodine-12S nucleus

(52 instead of S3).
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E Internal conversion is a process in which a nucleus in an excited state can release its
excess energy. In internal conversion all of the excess energy is transferred from the

nucleus to an orbital electron through the electromagnetic force. This orbital electron
is ejected from the atom.

The tellurium nucleus formed in question 01.3 is in an excited state and can undergo
internal conversion.

Discuss three differences between internal conversion and beta () decay.
[3 marks]

1 In internal conversion only an (orbital) electron is released, but in

beta decay an electron and an anti-neutrino are released.

2 In internal conversion the electrons released all have the same discrete

energy, but in beta decay the electrons have a range of energies.

3 Beta decay is mediated by the weak interaction (W~ boson), whereas

internal conversion is mediated by the electromagnetic force (virtual

photons).
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Some cars are fitted with a water sensor designed to switch on windscreen wipers
automatically when it rains. Figure 1 shows a simplified diagram of the sensor.

Figure 1
outer surface
of windscreen
A C /
| section
45°) through
: windscreen

B

first prism
second prism

LED detector

A light ray travels from the light-emitting diode (LED) through the first prism and into
the windscreen. The ray reflects off the surfaces of the windscreen at A, B and C and
then passes through the second prism into the detector.

II| Suggest how the design ensures that there is no deviation of the ray as it enters the
first prism.
[1 mark]

The ray enters the first prism along the normal to its surface (at right

angles to the surface, angle of incidence 0°).

@ Suggest two features of the design that ensure that there is no deviation of the ray as
it leaves the first prism and enters the windscreen glass.
[2 marks]

1 The prism is made of a material with the same refractive index as

the windscreen glass.

o The prism is fitted to the windscreen with no gaps between them

(in full contact).

0 4
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E The refractive index of the windscreen glass is 1.52 box

Explain why the ray follows the path shown inside the windscreen glass in Figure 1.
Support your answer with a suitable calculation.
[2 marks]

smC=1/n=1/152=0658

critical angle € = 41.1°

The angle of incidence at A, B and C is 45°, which is greater than the

critical angle of 4l.1°, so total internal reflection takes place at each

boundary.

Question 2 continues on the next page

Turn over »
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E When it starts to rain, water droplets form on the outside of the windscreen as shown

in Figure 2.
Figure 2
water droplet outer surface
X of windscreen
A c
B - SR—
45°
B
LED detector

The refractive index of water is 1.33

Explain why the presence of water at A causes the intensity of the light at the detector
to decrease.

Support your answer with a suitable calculation.
[2 marks]

glass to water: sin C = Nygrer [ Ngiass = 1.33 / 1.52 = 0.875
critical angle at glass-water boundary C = 61.0°

(1.52 sin 45° = 1.33 sin r gives r = $3.9° in the water)

At A the angle of incidence (45°) is now less than the critical angle

for the glass-water boundary (61.0°), so total internal reflection no

longer takes place at A.

Some of the light refracts (escapes) into the water droplet and less

light is reflected, so less light stays in the windscreen and the intensity

at the detector decreases.

06
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E The refractive index of the windscreen glass can vary by a few per cent across the
thickness of the glass.

Discuss how this variation may affect the path of the ray through the windscreen
glass.

[2 marks]

As the refractive index changes across the thickness, the light may

change direction (bend gradually) inside the windscreen, and may change

direction slightly at the windscreen boundaries, because the angles of

incidence change.

However, a variation of only a few per cent is too small to deviate the

ray significantly, and the critical angle changes by only about 1°, so the

angle of 45° is still well above it and total internal reflection at A, B

and C is unaffected.

@ A different design has the LED and the detector further apart. The ray undergoes
more reflections inside the windscreen glass before reaching the detector.

Discuss two ways in which this different design affects the sensitivity of the sensor to
the presence of water droplets.

[2 marks]

1 More sensitive: the ray reflects off the outer surface at more points,

covering a larger area, so it is more likely to encounter water drops,

giving a bigger decrease in light intensity.

2 Less sensitive: the longer path means greater absorption in the glass,

and the ray is more likely to meet imperfections or dirt on the glass, so

the intensity is reduced even without water.
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Figure 3 shows an arrangement to investigate diffraction. White light is incident on a
single slit. After leaving the slit, the diffracted light passes through a green filter to

reach the screen.

Figure 3
single slit screen—_|
white light green filter
source
Not to scale

|I| Describe the pattern produced on the screen.

[2 marks]

A bright green central maximum with dimmer, lower intensity maxima

on either side, separated by dark fringes (minima).

The central maximum is twice as wide as the other maxima.

@ The green filter is replaced with a red filter.

Describe the change in the pattern produced on the screen.
[2 marks]

The (central) maximum becomes wider, because red light has a longer

wavelength.

The subsequent maxima are further apart (more spread out).

IB/M/Jun19/7408/1
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E A diffraction grating is placed between the red filter and the screen. The diffraction box
grating has 500 lines per millimetre. Light is incident normally on the grating.
Figure 4 shows the arrangement.

Figure 4

I 7]
o

red filter diffraction grating

screen
Not to scale

The wavelength of the red light is 650 nm.

Calculate the angle @ between a first-order maximum and the central maximum.

[2 marks]
d=1x103/500=20x10°m
dsin® =n\ with n=1
sin® =650 x107/20x10°=10325
e = 19.0°
0= 19 degrees

Question 3 continues on the next page

Turn over »
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E In practice, the filter transmits red light with wavelengths in the range 600 nm to
700 nm.

Suggest how this affects the appearance of the maxima.
[2 marks]

sin® =wnh/d for A\ = 600 nm and A = 700 nm:
n=1_> 0=175t 20.5° (range 3°)

n=2 8-=369°to 49.9° (range 7.5°)

s
I

W

(@p)
I

64.2° to 90° since sin © > | for A > 667 nm

s
l
S
@
l

0 for all wavelengths

The central maximum is unchanged in width. Each other maximum is

broader, as each order covers a range of angles.

The maxima get gradually broader (more spread out) at greater orders,

and part of the third order maximum is missing for the longest

wavelengths (8 would be over 90°).
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Figure 5 shows a simplified catapult used to hurl projectiles a long way. box
Figure 5
1.5m
4.0 _
- dl counterweight
wooden beam consisting of a
° wooden box full
50°/ . of stones
/ pivot
projectile frame
sling rope l |

The counterweight is a wooden box full of stones attached to one end of the beam.
The projectile, usually a large rock, is in a sling hanging vertically from the other end
of the beam. The weight of the sling is negligible.

The beam is held horizontal by a rope attached to the frame.

II| The catapult is designed so that the weight of the beam and the weight of the empty
wooden box have no effect on the tension in the rope.

Suggest how the pivot position achieves this.
[2 marks]

The pivot is positioned at the centre of mass of the beam and empty

box combined.

So the anticlockwise moment of the weight of the beam about the

pivot equals the clockwise moment of the weight of the empty box:

their moments balance (sum of moments is zero), so they need no

force from the rope and do not affect the tension.

Question 4 continues on the next page
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@ The stones in the counterweight have a total mass of 610 kg and the projectile weighs

250 N.

Calculate the tension in the rope.

Taking moments about the pivot:

clockwise moment = 610 x 4.8l x |.§ = 8976 N m
anticlockwise moment = 250 x 4.0 + T sin 50° x 4.0
(vertical component of tension = T sin 50°)

clockwise moment = anticlockwise moment:

8976 = 1000 + 9.0 T sin S0°

T sin $0° = 7976 / 4.0 = 1999 N

T = 1999 / sin S0° = 2600 N

tension = 2600

[5 marks]

N

El When the rope is cut, the counterweight rotates clockwise. When the beam is vertical
it is prevented from rotating further. The projectile is then released horizontally with a

velocity of 18 m s, as shown in Figure 6.

The projectile is released at a height of 7.5 m above ground level.

Figure 6
18 ms!
_7!_, e
path of\‘\\
75m projectile >\
range

1 2

stemup.co.uk

IB/M/Jun19/7408/1

Do not write
outside the
box


https://stemup.co.uk

13

Do not write
utside th
The range of the catapult is the horizontal distance between the point where the ox
projectile is released to the point where it lands.
Calculate the range.
Ignore air resistance.
[2 marks]

vertically: s = ut + Ysat® with u = 0

7285=0x48 xt? so t=124s

horizontally: s = ut = 18 x 1.24

range = 22 m

range = 22 m
E In another release, the sling is adjusted so that a projectile of the same mass is
released just before the wooden beam is vertical. The projectile is not released
horizontally.
Discuss the effect this change has on the range of the catapult.
[3 marks]

The range will be smaller.

When the projectile is released before the beam is vertical, the

counterweight has fallen a smaller distance before release, so less

enerqy is transferred to the rock.

So the initial speed of the rock is less, and because the velocity is not

horizontal, its horizontal component of velocity is reduced further.

Therefore the range is smaller.

12

Turn over »

IB/M/Jun19/7408/1

13

stemup.co.uk


https://stemup.co.uk

14

Safety barriers are used on UK motorways to prevent vehicles crossing from one
carriageway to the other carriageway. The barriers also absorb some of the kinetic
energy of a vehicle and deflect vehicles along the barrier.

The standard test of a safety barrier uses a vehicle that contains dummies. The total
mass of the vehicle and its contents is 1.5 x 10° kg and its initial speed is 110 km h™".

[0]5].[1] Show that the initial kinetic energy of the test vehicle is 700 kJ.
[2 marks]
v =100 x1000/ 3600 = 30.6 m s

Ex = Yomv? = Vb x 1.S x 10° x 30.6°

\

Ex=7.0x10°7 = 700 ki

\

Izl The test vehicle hits a steel safety barrier at an angle of 20°, as shown in Figure 7.

Figure 7

fzd‘o‘wu“ safety barrier

Calculate the component of the momentum of the test vehicle in a direction
along the line of the safety barrier.
Give an appropriate unit for your answer.

[3 marks]
momentum = mass x velocity component along barrier
component of velocity = 30.6 x cos 20° = 28.7 m s”
p =15 x10%x 306 x cos 20°
p=43x10%kg ms’
momentum = 4.3 x 10° unit kg m s

IB/M/Jun19/7408/1
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15

E Immediately after the collision, the test vehicle moves along the safety barrier with no

change in its momentum in this direction.

Show that the kinetic energy lost in the collision is about 80 kJ.
[3 marks]

KE before collision = 700 kI
speed parallel to barrier after = 30.6 x cos 20° = 28.7 m s”!
KE after = Vo x 1.5 x 10 x 28.7> = 6138 kI

change in KE = 700 — 618 = 82 kJ = 80 ki

(check: v* = vj? + v,?, so total KE = KE due to speed parallel
+ KE due to speed perpendicular to barrier; v, = 30.6 sin 20° = 10.5 m s
and KE lost = Y5 x 1.5 x 10® x 10.8? = 82 kJ)

E The steel safety barrier deforms during the collision. For the barrier to pass the test,

the test vehicle should not move more than 1.5 m towards the other carriageway.

The barrier can apply an average force of 60 kN at right angles to the
carriageway.

Deduce whether the safety barrier will pass the test.
[3 marks]

work done = force x distance
average force needed to stop the vehicle within 1.5 m:
F=2%82000/1S=55x10°N

5.5 x 109 N (55 kN) is less than 60 kN

(or: work done by barrier over 1.5 m = 60 kN x 1. m = 90 k3,
which is greater than the 82 kJ to be removed)

The barrier only needs SS kN, less than the 60 kN it can apply, so yes,

it passes the test.

Question 5 continues on the next page
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E A different safety barrier uses a solid concrete wall which does not deform.
The same standard test is carried out on a concrete wall.

Discuss which type of barrier would cause less damage to the dummies in the

test.
[2 marks]

The steel barrier causes less damage. It deforms, which increases the

time of contact (and the stopping distance) during the collision.

Impulse = FAt = change in momentum, and the change in momentum

is the same, so a longer time means a smaller force on the dummies

(similarly work done = Fs, so a larger distance means a smaller force).
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A loudspeaker cone is driven by a signal generator (oscillator).

Figure 8 shows the variation of displacement with time ¢ for a point P at the centre of
the cone. P is oscillating with simple harmonic motion.

Figure 8

displacement

/ mm

|I| State the time, in milliseconds, when P is moving at its maximum positive velocity.

[1 mark]
time = .S ms
IZ| Calculate the maximum acceleration of P.
[3 marks]
A=42mm T=20ms so f=1/T=500H:z
Omax = WA = Q1F)*A
Amax = (27T x 500)? x .2 x 1073
Opax = 4.1 X 10% m s72
acceleration = g, x 107 ms”

Question 6 continues on the next page
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E The loudspeaker creates variations in pressure and produces a sound wave in the air box
around it.
State the type of wave produced and describe the motion of the particles in this type
of wave.
[1 mark]
Longitudinal wave: the air particles oscillate (vibrate) parallel to the
direction of energy transfer of the wave.
5
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Figure 9 shows a practical circuit in which a variable resistor is used to control the
brightness of a lamp. The voltmeter reading is monitored as the variable resistor is
adjusted to make the lamp brighter.

Figure 9

O

ZH®

II| Explain why the reading on the voltmeter decreases as the brightness of the lamp

increases.
[2 marks]

As the resistance of the variable resistor decreases, the total resistance

decreases and the current increases, making the lamp brighter.

So the lost volts (pd across the internal resistance of the cell, Ir)

increase, and the terminal pd shown by the voltmeter vV=¢€-1I)

decreases.

@ The variable resistor is adjusted so that the lamp is at its brightest. The reading V| on

the voltmeter is noted. A second identical cell is then connected in parallel with the
cell in Figure 9. The new reading V, on the voltmeter is noted.

Explain why 1 is greater than V.
[2 marks]

Two identical cells in parallel behave as a single cell with the same emf

but half the internal resistance.

So the internal resistance is a smaller proportion of the total resistance

and the lost volts are reduced (the current through each cell is less),

so the terminal pd V, is greater than V).
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Section B box
Each of Questions 8 to 32 is followed by four responses, A, B, C and D.

For each question select the best response.

@Iy one answer per question is allowed. \
For each question completely fill in the circle alongside the appropriate answer.

CORRECT METHOD E| WRONG METHODS ‘ (¢ H ® H = H @ ‘

If you want to change your answer you must cross out your original answer as shown.
If you wish to return to an answer previously crossed out, ring the answer you now wish to select as

shown. @

You may do your working in the blank space around each question but this will not be marked.
Do not use additional sheets for this working.

The process of beta plus (") decay can be represented by

Which row identifies particles X and Y?
[1 mark]

i
e

>
g
<
o

o) [0 Lo [o]

g5
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An electron collides with an isolated atom and raises an orbiting electron to a higher box
energy level.

Which statement is correct?
[1 mark]

A The colliding electron is captured by the nucleus of the atom.

B A photon is emitted when the electron rises to the higher energy
level.

C An electron is emitted when the excited electron returns to the
ground state.

o [ [of [of

D Energy is transferred from the colliding electron to the orbiting
electron.

Light of frequency 2.0 x 10" Hz is incident on a metal surface. The work function of the
metal is 4.6 x 107" J.

Which statement is correct?
[1 mark]

A No photoelectrons are released.

B Photoelectrons are released with a maximum kinetic energy of
3.1x 10777,

C Photoelectrons are released with a maximum kinetic energy of
8.7x 1077 1.

o o] [of o]

D Photoelectrons are released with a maximum kinetic energy of
18 x 1077 J.

IIE A photon of ultraviolet radiation has a frequency of 1.5 x 10" Hz.

What is the momentum of the photon?
[1 mark]

A33x10" kgms™
B 13x10"kgms™

C 33x107 kgms"

o] o] [of [0

D 13x10*°kgms™

Turn over »
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Do not write
E@ Which statement about a couple is not true? e
[1 mark]

A 1t must consist of coplanar forces. El

B It can produce rotational motion. El

C It can produce translational motion. El

D It has a moment with units N m. [=]
E@ Two cars P and Q leave from the same point and travel in the same direction.

Q leaves at time 1 =0 and P leaves one second later.

The figure shows the velocity—time graph for P and Q.

v/ms!
40
30- N
4____ ___.'____i.p. I
4 6 8 /s
What is the distance between Q and P when 7 = 8 s?
[1 mark]

A 40m EI

B 80 m El

C 160 m El

D 180 m [=]

2 2

stemup.co.uk IB/M/Jun19/7408/1


https://stemup.co.uk

23

Do not write
outside the

A 0.20 kg mass is suspended from a spring. A 0.10 kg mass is suspended from box
the 0.20 kg mass using a thread of negligible mass.
The system is in equilibrium and the thread is then cut.

[0.10 k]

What is the upward acceleration of the 0.20 kg mass at the instant that the thread is cut?
[1 mark]

A 33ms” [=]
B 49ms” (@]
C 65ms” [=]

[=]

D 98ms™

II@ A lift of mass M is suspended from a cable. The lift descends with a downward
acceleration, a. A frictional force F' acts on the lift.

What is the tension T in the cable?
[1 mark]

AT=Ma+F
B 7'=Ma-F

CT=M(g+a)—F

o] [o] [o] o]

DT=M(g—-—a)—-F

Turn over »
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A body of constant mass falls freely due to gravity. box

The rate of change of momentum of the body is equal to its
[1 mark]

A Kkinetic energy.
B mass.

C gravitational potential energy.

o) [o] [o] [0

D weight.

n An electric vehicle is driven by a motor which produces a constant driving force.
The vehicle travels from rest along a straight horizontal road.
Friction and air resistance are negligible.

Which statement describes the variation with time of the power developed by the motor?

[1 mark]
A It stays constant. El
B Itincreases linearly from zero.
C ltincreases non-linearly from zero. El
D Itincreases from zero to a maximum and then decreases. E
Which is a correct statement about mechanical power?
[1 mark]

A ltis a vector quantity.
B Itis measured inJ.

C In fundamental units, its unit is kg m’s™

of o] [o] [o

D It can be calculated from force x distance moved.

IB/M/Jun19/7408/1
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A load of 50 N is suspended from a wire that has an area of cross-section of 1 mm’.

The stress in the wire, in Pa, is between

A 10°and 10°

B 10 and 10°

Cc 10%and 10’

D 10’ and 10"

o] o] [o] [o]

[1 mark]

Which combination of properties would produce the smallest extension of a wire when the
same tensile force is applied to the wire?

Cross-sectional

Young modulus of

area Length material
X 3L E
2X L E
X 3L 4E
2X L AE

2 5
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EIII A rubber belt in an electrostatic machine has a width of 0.1 m and moves with speed box
04ms™.
Each square metre of the belt carries a charge Q coulomb. The charge is removed and
transferred to a metal sphere.

metal
sphere

What is the charge collected by the sphere each second?
[1 mark]

A 0.0160
B 0.040

C 0250

o] [of [o] o

D 40

2 6

stemup.co.uk IB/M/Jun19/7408/1


https://stemup.co.uk

27

Do not write
outside the
lz@ Charged plates X and Y have a potential difference 1.5 V between them. box
X Y
oV +15V

Which particle gains 3.0 eV of kinetic energy when moving from Y to X?
[1 mark]

A proton
B positron

C electron

o] [o] [o] o]

D alpha particle

Turn over for the next question
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E@ The diagram shows part of a circuit and the currents in the circuit. box

I
P
2A

10 QQ

4 A
QZO Q

What is the potential difference between point P and earth?
[1 mark]

A 60V
B 100V

Cc 120V

o] [o] [o] [0

D 140V

A voltmeter has a resistance of 4.0 kQ and reads 1.0 V for every scale division on the
meter.

A power supply of emf 20 V and negligible internal resistance is connected across this
voltmeter and a resistor in series. The voltmeter reads two divisions.

What is the value of the resistor?
[1 mark]

A 44kQ
B 36 kQ
C 44kQ

D 3.6 kQ

o] [o] [o] o]

2 8
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E@ Two cylindrical wires P and Q are of equal length and made of the same material. box
The diameter of P is greater than that of Q.

P and Q are connected in series and the ends of this arrangement are connected to a
power supply.

Which two quantities are the same for P and Q?

[1 mark]
A | potential difference across wire resistivity E
B resistivity current El
C current resistance El
D resistance potential difference across wire El

Turn over for the next question
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In the circuit below, the initial voltmeter reading is zero. box
|
|I
P Q
—L 11 1
| |
1
173
R T

The temperature of the negative temperature coefficient thermistor T is then increased.

Which change to the circuit could restore the voltmeter reading to zero?
[1 mark]

A Decreasing the resistance of R.
B Increasing the resistance of R.
C Decreasing the resistance of P.

D Increasing the resistance of Q.

o] [o] [o] [0

E An electric motor lifts a load of weight W through a vertical height % in time .
The potential difference across the motor is V" and the current through it is /.

What is the efficiency of the motor?
[1 mark]
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An object of mass m moves in a circle of radius . It completes n revolutions every second. box

What is the kinetic energy of the object?
[1 mark]

11’11’121"2

A
8’

2.2
mnr

B
47?

222
C 2mmanr

o] o [ [o

222
D 4mnnr

Turn over for the next question
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The graph shows the variation of displacement d with time ¢ for a particle moving with box
simple harmonic motion of period 7.
d
T
0
0 l

Which graph shows the variation of kinetic energy Ey of the particle with time?

[1 mark]
A B
Ey Ey
0 : 0 :
0 7 ! 0 / \1 !
Cc D
Ey Ex
0 . 0 '
0 7 l 0 i !

o L] [o] [o

IB/M/Jun19/7408/1

32

stemup.co.uk


https://stemup.co.uk

33

Do not write
outside the
Two pendulums A and B oscillate with simple harmonic motion. box

The time period of A is 2.00 s and the time period of B is 1.98 s.
A and B are released in phase.

What is the number of oscillations of A before A and B are next in phase?
[1 mark]

A 49
B 50

C 99

o] o] o] o]

D 100

Elil The frequency of oscillation of a vertical spring is f when the mass hanging from the spring
is m.

What is the relationship between fand m?
[1 mark]

1

A focm_E

B f ocm?
1

C focmg

o] o [o] [o]

Dfocm2

Turn over for the next question

Turn over »
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E@ A metal panel is driven to vibrate at different frequencies. The amplitude a of the vibration box
is measured at each frequency. The graph shows the variation of amplitude with driven
frequency.

a/mm

0 100 frequency/Hz

The damping of the metal panel is increased without changing the mass of the panel.

Which graph on the opposite page shows the variation of a with frequency with increased
damping?
[1 mark]

3 4
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box

100

a/mm

a/mm

frequency/Hz

0

frequency/Hz

100

a/mm

a/mm

frequency/Hz

0

frequency/Hz
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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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Additional page, if required.
Write the question numbers in the left-hand margin.

Copyright information

For confidentiality purposes, acknowledgements of third-party copyright material are published in a separate booklet rather than
including them on the examination paper or support materials. This booklet is published after each examination series and is

available for free download from www.aga.org.uk after the live examination series.

Permission to reproduce all copyright material has been applied for. In some cases, efforts to contact copyright-holders may have
been unsuccessful and AQA will be happy to rectify any omissions of acknowledgements. If you have any queries please contact the

Copyright Team, AQA, Stag Hill House, Guildford, GU2 7XJ.

Copyright © 2019 AQA and its licensors. All rights reserved.

4 Q

179 6 A7 408 /1

stemup.co.uk

IB/M/Jun19/7408/1

Do not write
outside the
box


https://stemup.co.uk

