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Teacher’s Introduction

These topic tests have been designed to help you and your students assess their knowledge of a topic after you
have taught each section of AS and A Level Year 1 AQA Physics Sections 1 to 5.

Each topic test closely follows the content of the specification and includes:
e  Factual questions: Some simpler factual questions are included to ensure that all the content and basics are
covered, and to allow weaker learners access to some marks.
e Short-answer questions: These are not in exam style, and the purpose of these is to test different elements,
knowledge and skills from the specification in a variety of styles.
e  Exam-style questions: Where appropriate, topics may contain one or more exam-style questions, to prepare
students for what they might meet in the exam, and to test exam skills.

Mathematical skills are also covered in these topic tests.

Tests have been designed to take approximately 25—60 minutes and are worth between 20 and 46 marks. The
varying marks for each test reflect the content level coverage in each. Please note that some topic sections have

been combined, as shown in the table:

The topic tests are suitable for a classroom
assessment, revision aid or homework task
and are, therefore, suitable for use
immediately after a topic is completed in class
or at the end of teaching the course.

Students are able to see the number of marks
awarded for each question, allowing them to
gauge the level of detail they will require for
the answers, as in exam conditions. Full
answers with marks are included at the end of
the resource. Additionally, this makes the
resource a suitable tool for students to use
independently.

It is recommended that students have access
to a calculator to complete the questions.
Students may also need a sheet containing
Physics data and formulae, which can be found
on the exam board website.

| hope you find these tests useful during your teaching.

Second edition, November 2018

Topic Test Topic Number Number of Marks
1 3.1.1/3.1.2/3.1.3 42
2 3.2.1.1/3.2.1.2/3.2.1.3/3.2.1.4 50
3 3.2.1.5/3.2.1.6/3.2.1.7 39
4 3.2.2.1/3.2.2.2/3.2.2.3/3.2.2.4 42
5 3.3.1.1/3.3.1.2/3.3.1.3 41
6 3.3.2.1/3.3.2.2/3.3.2.3 52
7 3.41.1/3.4.1.2 43
8 3.4.13/3.4.1.4 49
9 3.415/3.4.16 44
10 3.4.1.7/3.4.1.8/3.4.2.1/3.4.2.2 46
11 3.5.1.1/3.5.1.2/3.5.1.3 49
12 3.5.1.4/3.5.1.5 42
13 3.5.1.6 21
September 2016

Improvements and corrections have been made to this resource, including rewording questions for greater clarity and context, corrections to answers,

improving quality of graphs and reformatting units throughout.
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Topic Test 1: Measurements and Their Errors (3.1

1. State the Sl unit for acceleration.

2. Which of the following quantities have the wrong units? State their correct

A Velocity (metres per second)
B Displacement (metres)
C
D

Energy (seconds)
Force (joules)

antities into their Sl base units.

a) 50

b) 100us
c) 252g
d) 0.7km

4. Complete the table by filling in the missing base quantities and their S| base

Base Quantity

Mass

Current

5.

mming pool, which is fitted with a diving board of h

a) i) Estimate I average man.

N cal.culating the gravitational potential energy of an ob
e body, g is the acceleration due to gravity and h is the heigh

i}  Assuming that the first friend has the mass of an average man, est
energy gained by the first friend as he climbs to the top of the divi
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The second friend follows after. However, his mass is 10 kg greater than th

b) i) What effect would an extra 10 kg have on the gravitational poten
second friend?
ii) Calculate the gravitational potential energy of the second friend i

6. Write the following prefixes in order of magnitude from ]

a) nm; um; pm; mm
b) TV; MV, kV; GV
c) dm;cm

. f the following statements describes a source of systematic e
A An experimenter making inconsistent readings of the same measurem
B Digital scales not being set to a zero value before use.
C Temperature fluctuations in both directions.

D Vibrations in a spring as it is read.

9. Explain how you can reduce the contribution of random error in an experim

10. State which of the following statements is/are true:
A Precision is a term used to describe the relationship between a measured
B  Precision and accuracy are both terms that indicate how close a measure
C  Accuracy is a term used to discuss the relationship between a set of re
D Itis possible for measurements to have both low a ;uracy and high pr

11. Atthe final of an archery competition,
first competitor had all six shots rs

¢s of the competitors
each other at the bullsey

AdOO NOILO4dSNI
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a) Comment on the precision and accuracy of the
b) Explain the result on the distribution of
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The second competitor had all her shots recorded close to each other but
the target.

c¢) Comment on the precision and accuracy of the second competitor’s s
d) Describe the effect on the relationship between shots if the shots bec

12. For a classroom experiment students were given the task of investigating t
period of a pendulum and its length.

AdOO NOILO4dSNI

One student measured the length of string used for the pendulum to be 2

a) State the absolute uncertainty of the student’s measurement.

b) Calculate the percentage uncertainty. COPYRIGHT
PROTECTED

The cross-sectional area is given by the equation A = 7r2. The radius of th
3.0+0.1cm. 5

c) Calculate the absolute uncertain isectional area of the s

ig
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13. Aclass of Year 12 students complete an experiment involving capacitors in
that the potential difference (V) across the two plates of the capacitor is di
(Q) stored by the plates. An example of one student’s plotted results is dem

Energy stored in a capacitor

2.5

a
n

Charge/mC

[Au

0.5

AWVa
N

0 1 2 3 4 5 6
Potential difference/V

a) Calculate the gradient of the line of best fit
b) Given that the gradient for the line of worst fit is

0.29, calculate the un
c) Calculate the percentage uncertainty of the grac |

Topic Tests for AS / A Level Year 1 AQA Physics: Sections 1—5 (2"¢ Edition) Page 5o
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Topic Test 2: Particles, Antiparticles and Particle
(3.2.1.1/3.2.1.2/3.2.1.3/3.2.1.4)

1. The hypothesis that an atom is comprised of constituent parts is a very old
ancient cultures. Our knowledge of the atom has developed significantly o

i

he atom, includin

a) State the properties of the simple nuclear
of subatomic particles.

b) State the charge and mass 1« ving particles in their Sl base uni

2. State two fundamental interactions.
3. Calculate the specific charge of a helium-4 nucleus (;He ).

4. Electron capture can be represented by the interaction diagram below:

W

be of interaction results in a proton turning into a neutronin e

5.  Which of the following statements is true?

A Isotopes are nuclei of the same element with the same nucleon numb

B Elements referred to as isotopes have the same nucleon number and a

C !Hand?H are examples of hydrogen isotopes

D Isotopes are nuclei of the same element with the same number of prot
neutrons.

6. State the antiparticles of the following particles:

e Proton

e Neutron

e  Electron

e  Neutrino

7. Commentgn th arge of antiparticles.

Topic Tests for AS / A Level Year 1 AQA Physics: Sections 1—5 (2"¢ Edition)
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8. The neutron-neutrino interaction can be represented by the diagram below

a) State the two missing particles X and Y from the interaction diagram.
b) State a property of the exchange particle X.

9. During pair production a photon creates a particle and its corresponding an

a) State the minimum energy the photon required for pair production.

A photon can create an electron and its corresponding antiparticle in pair p

b) Calculate the minimum wavelength of the photon required for the pair
electron and its corresponding antiparticle.

10. The nucleus of a hydrogen-3 atom can be writ

ucleon number.

a) LU
t'neutrons in the nucleus of a hydrogen-3 ato

State the proton nur,

AdOO NOILO4dSNI

due to each holding the same charge.

a) Explain why protons in the nucleus remain in close proximity to each o
bound together when there are repulsive forces present.

b) Sketch the graph of strong nuclear force against the separation of two
range properties.

12. a) Complete the following general radioactive decay equations and identi

24X - 523Y + SHe

COPYRIGHT
PROTECTED
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b) i) Predict the isotope in the following decay:
?
219Rn — 5Po + 3He
86 ? 2
ii) Complete the following decay equation and indicate what type of
146}C N 14]\!_'_?

c) State why the existence of the neutrin

hesised and is need

13. a) Describe the conversi J e:hergy that occurs during annihil

vestigating the energy released during annihilation.

focusing on electron-positron annihilation and predicts that
formed trom the annihilation will have energy of 6.8 x 10714 J.

b) Comment whether the student’s prediction is correct or incorrect.
The student also predicts that if the electron and positron had been moving
of the gamma rays would have been greater than if the particles had been

c) Is the student correct in their prediction? Give a reason for your answe

AdOO NOILO4dSNI
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Topic Test 3: Classification of Particles and Inter
Laws (3.2.1.5/3.2.1.6/3.2.1.7)

1. State the two classes of hadrons.

2. State the type of interaction:

e that produces strange particles
e by which strange particles deca

3.  Name a particle which h ‘ figeness.

4. Nameatyuge o t each of the following groups of particles in

5.  Which of the following statements is not true?

A  All quarks have a charge of — % and all antiquarks have a charge of +§

B The strange quark has strangeness —1
C Inany reaction the baryon number is a conserved quantity
D All baryons have a baryon number of +1

6. The word atom comes from the Greek word atomos, meaning ‘indivisible’,
considered to be the smallest possible unit of matter. However, in the late
throughout the twentieth century, many smaller ‘subatomic’ particles wer

a) State the two largest classification groups of subatomic particles.
b) Give two examples from each of the groups named
c¢) Comment on the properties of each gro

7. Interactions can be represented by

Give reasons for your answer.
9. The X~ baryon has a strangeness of -1. Indicate the quark composition of t

10. The proton and the neutron are both baryons. The proton and neutron hav
and are comprised of combinations of up and down quarks.
a) State the quark composition of:

e The proton
¢  The neutron

b) Sketch a diagram indicating the decay of a neu
c) Explain why the majority of baryons will

11. The following interaction is v
K is a meson with

12. Sketch the " decay in terms of change in quark character, including the f

Topic Tests for AS / A Level Year 1 AQA Physics: Sections 1—5 (2"¢ Edition) Page 9o
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Topic Test 4: Electromagnetic Radiation and Quan
(3.2.2)

1.  Which of the following statements is true?

A Wave-particle duality is the property of light and matter displaying bo
behaviour. |

B  Wave-particle duality is the property
simultaneously.

C Wave-particle duali
Wave-particlesr

les and waves are b

ry that light is in fact a particle.
dlscovery that particles are in fact waves.

enon that illustrates:

a) the wave-like behaviour of electrons
b) the particle nature of electromagnetic waves

3. Define the term work function.

4. a) Calculate the wavelength of a photon with energy 4.13 x 10718 J,
b) Determine the photon’s energy in electron volts.

5. Explain the process of the photoelectric effect. Your answer should refer to
frequency.

6. A physics student is investigating the maximum possible kinetic energy of t
surface of copper when light is incident on its surf

AdOO NOILO4dSNI

7.
= ~
- cone
& 100
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8.

10.

An electron of a hydrogen atom transitions between two of its discrete ene
below:

a) State whether a photon has been emitted or a photon has been absor
transition to occur.

b) Calculate the frequency of the photon from your answer to a).

¢) Draw on the diagram energy transition for an electron in energy level
e  excitation
e  ionisation

d) State the energy required to ionise the hydrogen atom with an electro

During a laboratory experiment, zinc plate is set up with a gold leaf electro
photoelectric effect.

The work function of zinc is 4.26 eV an yof UV light used is 8

« . e zinc plate.
. hat the electrons will be released fro
te how the kinetic energy of the electrons emi
1.2y of the UV lamp.

a) Calculate the threshold
b) Calculate the max

An electron diffraction experiment accelerates an electron across the pote
upto1.5x10° ms~1.

a) Calculate the de Broglie wavelength of an electron.

The potential difference in the experiment is increased.

b) Explain the effect on de Broglie’s wavelength for the electron.
c) Suggest what will happen to the diffraction pattern with the change in

The electron has a maximum kinetic energy of 6.2 x 10718 J,

i

d) Determine the stopping potential for the electr

Topic Tests for AS / A Level Year 1 AQA Physics: Sections 1—5 (2"¢ Edition) Page 11
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Topic Test 5: Progressive and Stationary Waves (3

1. Define what is meant by a progressive wave.

2. Which of the following statements is not true?

A Longitudinal waves oscillate perpendicular to t
B Longitudinal waves show areas of compr,
C Transverse waves oscillate perp :

D Examples of transve

¢ Ection of wave pr.
«arefaction.

: e direction of wave pro
<ean waves and electromagnetic w

3. Sketchg i ve and label the direction of energy transfer.

4. State twM perties that are shared by waves in the electromagnetic spec
5. Explain what is meant by the term plane polarised when referring to a wav
6. Give an example of a situation where plane polarisation is used.

7. A physics student is attempting to set up an experiment to demonstrate th
microwaves.

Explain the apparatus needed and how it can be used to demonstrate:
e plane polarisation
e no transmission of microwaves

8. Stationary waves can be formed from sound waves
a) Explain how stationary waves are form

during az + Wave properties.

/N / I\

Topic Tests for AS / A Level Year 1 AQA Physics: Sections 1—5 (2"¢ Edition) Page 12
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a) Draw on the diagram above the following wave properties:
e  Amplitude
e Period

b) Define each of the following wave properties:
¢ Displacement
e  Amplitude
¢  Wavelength

y is illustrated on the graph. The stu
a direct comparison.

A second wave with th
waves onto one 2r

Ve

AdOO NOILO4dSNI

e) Give your answer to d) in radians.
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10. Alarge swimming pool at a water park has a wave machine which produces
displacement—time graph below illustrates the behaviour of the waves prod

Displacement/m

15 TN
/ \

-1.5

a) State the period of the wave.

The distance between consecutive wave peaks is 7.0 m.

b) Calculate the frequency of the waves.
c) Calculate the wave speed.

11. A watch company is updating the A = iquid crystal display in its w

AdOO NOILO4dSNI

glare from the Sun on the 2 he new design utilises polarisation f
a) polarisation filter on unpolarised light as it pas
b) the use of these filters would reduce glare.

12. Vibrating strings are fundamental to many common musical instruments, s

The strings of a cello are fixed at both ends, and the length of string most ¢
mass per unit length 1.7x107 kg m™".

The string is released from maximumat 1 = 0.

a) Sketch the first harmonic vibration of a cello string.
b) Sketch the first harmonic vibration at %T, where T is the period of the

COPYRIGHT
PROTECTED

in first mode of vibration.

i

The string vibrates with wave speed 300 ms~

c) Determine the frequency of the first harm
d) Calculate the tension in the string at th
e) Explain the effect on the fr

&y given in your answ
ation if the string of the cello

ig
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Topic Test 6: Refraction, Diffraction and Interfer

1. Explain why it is possible for a resultant wave to obtain a smaller amplitude
comprising it.

2. Sketch the resultant wave of the superposition of the wates in the followin

Displacement/m

15

Displacement/m
(e}

3.

Topic Tests for AS / A Level Year 1 AQA Physics: Sections 1—5 (2"¢ Edition)
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4. Consider two sources of microwave radiation that are set up to create an

a) Explain the effect on the microwaves after the two waves have interf

b) Indicate the situation required for destructive interference. e—
c) Explain the amount of radiation a person is exposed to if the two mic
amplitude, destructively interfere.

5. Optical fibres are used to carry information acro tances, which i (/)
a) Explain how optical fibres trans arge distances. —U
b) Explain why the co e has to be kept sufficiently narr
c) What effectw ’ l '

6. ( )

\ \\ \\ Z
\\
a\ \\\\\ \
p\ p\ ﬁ;\ﬂ‘ ] g
RR §5§§?,
t ‘; W M ’i\ I ] I\
‘\w‘ix:"/‘wv’l\‘j?\‘" VNN \ \J \.
‘-' WA 1
iy W\ AV
MMM i
Wt ,‘ i U
%!’/; '/ / i!/
i
, / A !s / —Z
M’/fﬂﬂ ..rl/ /il ; /‘l Illlm
Points X and Z represent the first- and second-order minima respectively o
created by the two sources of sound waves at A and B.
The path difference between the waves at point Z is %7\.
b) State whether the two sound waves have arrived in phase or anti-pha
Point Y represents the first-order maximum of the interference pattern. T COPYRIGHT
c) Explain whether the sound heard at point Z will be louder or quieter t PROTECTED
d) Determine what the phase difference between ves will be at p
7. Two physicists have set up a diffracti seriment. The grating sp

2.5 x 10® m. The angle betw der beam and the second ord

ig

a) Calculate the light that the two physicists used for the
happen to the dtffractlon pattern observed if the

Qg
Education
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8. AYear 12 Physics class completed the Young’'s double slit experiment to de
properties of monochromatic light.

The diagram below illustrates the set-up of the experiment. Light rays trave

and the interference pattern is observed on the screen a distance D from

Screen

First-order maximum

Central maximum

D
a) Explain how the experiment uses coherent light sources to create the i
the screen.
b) If the diffraction grating technique was used instead,, explain whether
intensity would be the same or different § ble slit techniqu
c¢) Comment on the difference in the se een the fringes if th
had been used.
The experiment measurea:
bright fringes

t between the slits s =0.75 mm, the
, and the wavelength of light used was 540

AdOO NOILO4dSNI

distance D between the double slits and the fringes on th

9. The sun hits a row of shop-front windows in the local high street. The sun’s
through the glass window at roughly 2 x 108 m s~ 1.

a) Explain why light refracts as it travels through the glass.

b) Calculate the refractive index of the glass.

c) Explain what you would conclude about the speed of light in the glass
d) The light reaches the window at an incident angle of 33°. Calculate the

the glass.
10. A fisherman is wading in a pond on a weekend fishing trip. The pond has lig COPYRIGHT
for when the sun goes down. The refractive index for water is 1.33. PROTECTED

a) State what is meant by the term critical angle. !
b) Calculate the critical angle for water.
c) The pond’s lights are directed to tk y n angle of 57° to the n
Explain what effect this v ight rays seen by the fisherman a
between the pon the air.

ig

d) into water at the same angle. Describe how the p
er to air, asin c). 0‘9
e) f glass is placed over the water. The light rays reach the wate EdUCQtiOﬂ

incident angle, 57°.

The refractive index of the glass is 1.21.

Show that the light will not undergo total internal reflection.
f)  Calculate the angle between the light and the water—glass boundary af

Topic Tests for AS / A Level Year 1 AQA Physics: Sections 1—5 (2"¢ Edition) Page 17 0




Topic Test 7: Scalars, Vectors and Moments (3.4.1

1.  Which of the following statements is not true?

A A scalar quantity is entirely defined by magnitude.

B A vector quantity can only be entirely defined by magnitude and direc
C  Ascalar quantity can be defined by either mag  or direction.

D Avector quantity has a magnitude.

2. State whether the followi re scalars or vectors.

d) Mass
e) Distance

3. Comment on what is missing from the following statement. Give a reason f
The tension in the rope was 100 N.

4.  Agroup of friends are travelling to a festival in Croatia. For the last section
a ferry across to their destination island. The ferry is travelling at 6.3 ms™
The current is travelling in the same direction at 3 ms™.

AdOO NOILO4dSNI

5. Define the term moment of force with an equation.
6. Define the term couple in terms of forces.
7. State the position of the centre of mass of a uniform sphere.

8. The diagram below represents the idea of principle of moments: COPYRIGHT
6.4 N PROTECTED

54N

A

ig

5m Qg
Education

7.2N

Calculate the total moment around X and state its direction.

Topic Tests for AS / A Level Year 1 AQA Physics: Sections 1—5 (2"¢ Edition) Page 18



9.

10.

11.

A car is parked on a hill. The force it feels pulling it down the hill is due to th
weight.

a) Determine the weight of the car.

Since the car is at rest when parked, the car is in equilibrium.

b) State the frictional force between the tyres and the road surface when

For a circus performance a balancing apparatus is set up for its performers.
come up with has to be in equilibrium to ensure it remains balanced.

X

12N

a) State the two conditions required for equilibrium of forces.
b) Calculate the distance d from the pivot.
c) Calculate the force X.

One of the circus performers climbs onto the left end of the balancing appa

d) Suggest one change that could be made to ensure the system remains

i

A tugboat is held in equilibrium at the dock
tension A on a bearing of 90°, the serar:
third rope is attached wit

[ 2s attached to the
) ched at a bearing of 1
earing of 310°.

to illustrate how the tugboat is tied at the
ons A and B.
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12. A cyclist, touring the French countryside for the summer, starts his journe
39 m s™* due north. However, there is a strong wind travelling due west at

39ms”

a) Dra e vector triangle for the speed of the air relative to the cyclist
b) Calculate the velocity of the air relative to the cyclist.

The cyclist then starts travelling down a smooth hill. In this case, ignore th

N
9.81 m s

c) State the equation for calculating the cyclist’s component of accelera
d) Calculate the cyclist’s component of acceleration down the hill.
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Topic Test 8: Projectile Motion and Motion along
(3.4.1.3/3.4.1.4)

1. Two graphs are shown below for the motion of two objects.

3 A

-
|
%]
=
~
el
[
@
o
Wy

n

1 Time/s 2

a) Describe how the acceleration of the object could be found from gra
b) Describe how the distance covered by the object could be found from

c) Explain how you could calculate instantaneous velocity from the follo

_ Displacement/m

AdOO NOILO4dSNI

Timre/s
2. Themcd rally car was recorded during its race and the following dis
' N
S :
S~ 1
€ :
Q 1
£ :
] ; ) COPYRIGHT
a i A i PROTECTED
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e Stage4

b) Sketch a velocity—time graph for stage 2 of the car’s journey.
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3. Arunner records his motion during the first section of a marathon.
200

180

160

1

[y
Y
o

[EnY
g
(=]

=
o
o

e
o]

Velocity/ m min—

0
)

0 10 20 30 40

Time/ min

a) Calculate the runner’s displacement during the first 50 minutes of the
b) Calculate the runner’s acceleration during the first 50 minutes of the m

4. The transport department of the local council has been recording the motio
local primary and secondary schools to understand whether safe road pract
one vehicle is described in the velocity—time graph.

AdOO NOILO4dSNI

n

Time/s

Explain how the department could use their knowledge of the equation of a
y = mx + ¢, to determine the vehicle’s initial velocity and acceleration.

COPYRIGHT
PROTECTED

5. Arunning group is out on a weekly run in their local park. During the final s
her shoelaces. Runner 2 approaches Runner 1 at a running velocity of 2 m s
velocity. Runner 1 starts from rest, as Runner 2 accelerates at 1

A ide again.
2 would have needed to be ru
.2'py side again after 3 seconds.

a) Calculate what time the runners
b) Determine the velocity

ig

Qg
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6. A child is playing with a toy rocket in their back garden. The rocket is launc
the rocket straight into the air from its launch pad. The rocket is released a
negligible.

a) What will the rocket’s velocity be when it reaches its maximum height

The garden has a fence around it that stands 2 metres hi

izh.
|

b) Show by calculation whether the rock the height of the fe
an identical height. Object 1 is dro
. indicates the motion of each object. Igno
ot reach terminal velocity before hitting the groun

7. Two identical objects are
thrown horizontally

-

Object 1

a)  State which object i
b) State which nent will be affected by acceleration.
¢) DE&EN rtlcal and horizontal velocity components at:

8.  Chris hits a golf ball off the edge of a cliff at a velocity of 7.2 m s~ and an

a) Resolve the velocity vector into its heri
b) Calculate the velocity vector's. "
c) Calculate the height

vertical components.
at the point it has travelled a horiz

Topic Tests for AS / A Level Year 1 AQA Physics: Sections 1—5 (2"¢ Edition) Page 23
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9. Agroup of Year 12 physicists carry out an experiment to determine the acc
in free fall, g.

The experimental method involves dropping a steel ball from an initial velo
electronic timer is used to measure how long it takes for the steel ball to fa
repeats the experimental method once.

The students plot a graph of £2 against h, similar to ?aph below. They

s=ut + ¥%gt? to calculate g.

Ignore the effects of air resista

Falling Object Experiment

Time? /s?

a) Explain how you could use the graph to calculate the acceleration due
Hint: Compare s = ut + %gt? to equation for a straight line.
b) Suggest one limitation of the experiment.

10.

AdOO NOILO4dSNI

4

a) Ex)\a®®what effect this will have on their motion during their skydive.

b) Suggest how the company could compensate for the additional mass

c) Explain what happens to a skydiver as they approach and reach termin

d) Sketch a velocity—time graph and acceleration—time graph to illustrate
before the parachute is opened.

e) Explain how the acceleration—time graph would alter if the effect of ai

COPYRIGHT
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Topic Test 9: Momentum and Newton’s Laws of Mo

1. State Newton’s first and second laws of motion.

2. Explainin terms of Newton’s third law of motion how a rocket is able to lift
launch pad.

i

3. A pulley system consists of two weighted Jeach of which carries b

of a scaffolding.

Platform A

a) Explain, in terms of Newton’s laws, how the weight of the sand on eac
platforms are moving at a constant velocity.
A sandbag falls off Platform B.

b) Explain, in terms of Newton’s laws, how the forces acting on the platfo
sandbag falls off Platform B, and, therefore, how the platforms’ motio

|

hile on holiday i

4. A group of friends are playing a game of beac
; s with an average velo

hits the ball over the net. The ball is e

a) Define the term linec
b) Calculate the

AdOO NOILO4dSNI

W L =
i —ltﬂ )riving their car weighing 1.5 x 10° kg and travelling at 12.1 m
Is out in front of the car. The car reduces its speed to 4.4 ms ™!

...... o

a cyclist p

a) Explain what is meant by the equation F = i—i.

The following graph indicates the car’s change in momentum over the 4 sec
20000

18000

16000 =
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14000

12000

10000

8000

Momentum/ N s
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Time/ s
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b) Calculate the net force of the car.
c) Explain why knowledge of net force and momentum change would be
situations involving car and passenger safety.

6. During a golf tournament, various golf outlet companies recorded and inv
during impact to attempt to find ways to improve the de5|gn of their clubs
impact with a golf club was plotted for the first go

N
N\,
N\
40 / N\
/ \
20 /
/
4
y4
0
0 0.1 0.2 0.3 04 0.5 0.6 0.7

Time/ s

a) Define the term impulse.
b) Describe how you could use the graph to determine,
c) Calculate the impulse of the golf ball from t
d) Explain the effect on impulse if the ball

the force applied remaine '

the impulse on th

tact with the golf cl

The same meas! ‘taken for a second golfer. The average forc
golf ball was 120 N and the impact time was record

the velocity of the golf ball as it is released from contact wit
Hint: the golf ball will initially be at rest (v = 0) as it sits on the tee bef

Topic Tests for AS / A Level Year 1 AQA Physics: Sections 1—5 (2"¢ Edition) Page 26
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7. During a humanitarian crisis a charity released food and water aid from pla

a) Sketch the forces acting on the aid supply box.

The charity found that the packages were accelerating at too fast a rate to
the contents of the packages were getting destroyed on impact.

b) Suggest two factors that could be changed to reduce the rate at which

to the ground.

8. Ina factory, warehouse packages are moved from the factory floor to the b
simple version of the pulley system is demonstrated k<

AdOO NOILO4dSNI
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a) Calculate the net force acting on the package.
b) Describe how the motion of the package changes due to the forces ac

A factory staff member alters the tension of t!

¢) Calculate the tension in the rop:
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9. Two cars collide at a large crossroads. The following diagram describes the
after impact.

Before

a) Define the principle of conservation of moment
b) Calculate the velocity, indicating magnitu ion, of Car 2 afte
c) Determine whether the collisio astic or inelastic. Give
Explain what could be alt “to reduce the speed of Car 1 aft

AdOO NOILO4dSNI
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Topic Test 10: Work, Energy, Power and Material
(3.4.1.7/3.4.1.8/3.4.2.1/3.4.2.2)

1. Define the term work done by a force.

2. Explain what is meant by the principle of conservatio

3. Explain the energy transfers occurri ' g situations:

a) Acyclist startingto ¢
b) A carwheelt1:
c) A :

Ss a tarmac road.
into a microphone.

4. Inthe foliowing situations, indicate whether tensile deformation or comp
is occurring:
a) A dogowner pulling on the lead of their dog
b) A child jumping on a bed

5. A family are going sledging on New Year’s Day. To speed up the walk, the
sledge. He pulls with a force of 50 N along a distance of 5 m.

AdOO NOILO4dSNI

What is ork done pulling the child along in the sledge?

A 210Nm
B 250Nm
C 136Nm
D 120Nm

6. A cylinder has a mass of 0.3 kg, a height of 30 cm and a radius of 2.3 cm.

Calculate the density of the cylinder.
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7. A skateboarder competing in a halfpipe competition completes his final ru
and his board together weigh 85 kg.

The following diagram indicates the skateboarder’s journey down the halfp

D: Finishi

B: Skaterat4.3m

C: Bottom of the halfpipe

/

a) Calculate the gravitational potential energy of the skateboarder at the
b) Calculate the maximum velocity the skateboarder could achieve at B.
c) Explain why the skater will not achieve their maximum possible veloci

|

8. In ltaly, Vespas are a common mode of tran
and can reach a maximum speed of 2%

| e generates a
roads.

a) Calculate the pow
b) Explain how

‘ /the Vespa’'s engine.
hill affects the maximum speed that a Vesp

AdOO NOILO4dSNI

wgrks by providing heat to natural gas. It transfers the gas in
temperature to a lower temperature. The engine then releases the colder
completing this cycle, work is generated by the engine.

Hot reservoir
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Cold
reservoir
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The input energy supplied by the hot reservoir is 400 J and output work done is

10.

11.

12.

a) Explain why the output energy is not equal to the input energy.

b) Calculate the power generated by the engine in 20 seconds.

c) Calculate the percentage efficiency of the engine.

d) Explain why it is ethically important for companies using these heat en

high efficiencies. i

The following force diagram illustra .2d between trees.

Draw the tensile and com s-”acting on the slack line and the tre

Wire Ais said to have a larger force const

impared to wire B.

a) State what that means 2/
= ‘06th wires experienced the same applied

An experiment was carried out on different spring characteristics. The resul
plotted on a graph:

Force/N

Topic Tests for AS / A Level Year 1 AQA Physics: Sections 1—5 (2"¢ Edition)
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a) Calculate the work done in stretching the spring during stage A.
b) Given that E = %:kx?, sketch the graph of E plotted against x for stage A.
c) Calculate the elastic potential energy of the string during stage A if the
13. AYear 12 Physics class carries out an experiment to investigate the Young

The students plotted the following graph of their results of the experiment:

Stress/ Nm™2

‘r

a) Indicate the position of the elastic limit on the graph.
b) Calculate the Young modulus for the linear secti "
c) Explain how the Young modulus would al
The Year 12 class repeated t- égain for another material. They
obtained the grap g

AdOO NOILO4dSNI

COPYRIGHT
PROTECTED

ig

ts illustrate:
s/points illustrate Qg
Education

tic behaviour

Topic Tests for AS / A Level Year 1 AQA Physics: Sections 1—5 (2"¢ Edition) Page 320




Topic Test 11: Electricity and Resistivity (3.5.1.1

1. Define the term current.
2. Define the unit for charge.

3. Explain the differences between the charge carri

Additionally, state how the charge ¢
e Insulator
e  Metallic condnr

4. A simple®ectric circuit is set up with 3.2 A flowing through one of its light

a) Calculate the charge flowing through the bulb.
b) Determine the number of electrons passing through the bulb.

5. Asuperconductor is a special type of conductor.
a) Explain the properties of a superconductor.
b) State two applications of superconductors.

6. During a storm, a car is hit by lightning and current flows through its metal

a) State what causes a current in the metal exterior.
b) State how your answer to a) would be different if the material was an

7. a)
b) .
c) Calculate the charge in couln ) tive charge +6.7¢.
d) ge of an object or particle being qua

passing through it.

a) State Ohm’s law.
b) Sketch a general circuit that the research group could use to observe t
of different electrical components.
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The group plot I-V graphs for each component tested. Plots of two compon

c) Indicate how the research group used the circuit for b) to obtain the g
d) State and explain which component was measured to produce each gr
The resistance of a NTC thermistor and diode were also measured.

e) Sketch the graph that the students should obtain for the two compon

f)  Explain the shape of the |-V curve for the diode.

g) Sketch a graph of the relationship the students would observe betwee
and temperature of the NTC thermistor.

10.
their carbon footprint.

Copper wires are used frequent
area of 3.14 x 107> m?

AdOO NOILO4dSNI

y

e the resistivity of the model wire.

c) State what would happen to the resistivity of the wire if the temperat

d) Calculate the potential difference across the wire if the electrical pow
wire is 130 W.

e) Calculate the energy transfer (work done) in the wire if electricity trav
wire for 5 minutes.
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Topic Test 12: Circuits and Potential Dividers (3.

1. State the law of conservation of current at a junction

2. State the purpose of a potential divider.

3. Below is a diagram representing the current flow,  out of a junctio

Which of the following rows correctly identifies the magnitude and directi

AdOO NOILO4dSNI

C 15.8

D 11.5
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4.  An electrical circuit, with a current of 2 A flowing through it, is set up as fo

a) State the equation for calculating the total resistance (Rt) in a series ¢
b) Calculate the total resistance in the circuit.

c) Calculate the potential difference across each resistor.

d) Explain what would happen to the potential difference across each res

5. An electric circuit is set up as follows:

AdOO NOILO4dSNI

6Q

—

Calculate the total resistance in the circuit.

COPYRIGHT

6. An electronics student was provided with four 10 Q resistors. The student PROTECTED
circuit, a combination of series or parallel, which has a total resistance of 1

The student has to use at least two resistors
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7. The following circuit has a current of 1.03 A passing through it.

b)
c)

\

‘ 8I

4Q

Calculate the total resistance of the circuit.
State whether the current at D is the same or different to the current a
for your answer.

Calculate the potential difference between:

e AandB
e BandC
e (CandD

If the 7 Q resistor was switched with a 10 Q res
between:

explain the effect

. BandC
e AandB

10 Q A

Explain what will happen to V and V; if the 10 Q resistor is swapped wi
State how you would alter the components of your circuit if you neede

Topic Tests for AS / A Level Year 1 AQA Physics: Sections 1—5 (2"¢ Edition) Page 37 0
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9. a) Sketch a potential divider circuit with a pd of 24 V and the following c
e 15 Q fixed resistor
o LDR

b) Calculate V, if the output is connected across the LDR and its resista
c) Explain what would happen to V,,;; if the light int i"!ity incident on th

10. A refrigeration company are designi for a fridge.

The key aim of the comp ¢an electrical circuit that notifies t

has been left open.t:

a) Sketch a circuit that could alert a customer to the rise in temperature
output voltage of the circuit to an alarm.

b) Explain how your circuit would fulfil the company’s aim and explain w
increasing the value of the fixed resistor would have on the outcome.

AdOO NOILO4dSNI
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Topic Test 13: Electromotive Force and Internal R

1.

Explain what is meant by the term internal resistance.

Define terminal potential difference.

Explain what is meant by the term lost volts.

Calculate the electrical energy of charge in a source with an e

State two farm n for emf in terms of potential difference and

TheemM céll is 24 V. The cell holds an internal resistance of 0.2 Q.

A physics student is testing the electrical properties of the cell and sets up t
flow through the cell.

What is the terminal potential difference across the cell?

A 238V
B 242V
C 24v
D 18V

A simple circuit is shown below:

a) Explain what would happen to the readi: oitmeter and amm
replaced with a resistor of hig ta

The internal resist I"is 0.4 Q and the emf is 14 V. The reading ¢

Topic Tests for AS / A Level Year 1 AQA Physics: Sections 1—5 (2"¢ Edition) Page 390
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8. Astudent is set the task of determining the emf and internal resistance of
student is provided with the following apparatus:

e  (Circuit leads

e A battery

e Voltmeter

e Ammeter

e  Variable resistor

a) Describe an experimental me* allow the student to det

the battery and the in

v

.
»

I/A I/A

b) State which batteries have the highest and and internal re

obtains the following results:

The student carries out the exn

1.8

AdOO NOILO4dSNI

1.6

1.4

1.2

0.8

0.6

Potential difference/V
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0.4

0.2

i 0.6 0.7
Current/ A
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c) ance and emf of the battery used in the s
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Answers

Topic Test 1: Measurements and Their Errors (3.1)
1. ms?(1)

2. Incorrect:
C Energy{(l)
should be joules (1)
D Force (1)
should be newtons (1)

4. % for each correct answer.

Base Quantity

Mass

Length

Temperature

Current
Quantity of Matter

Time

5. a) i) 60-90kg(1)

(601t090) x9.81 x 5.6

b) i)

------ = (70to 100) x9.81 x 5.6
E =3845-5493 § (1)

E =3.85-5.49 kJ (1)
Accept any answer that falls between these two values.

6. a) pm;nm;um; mm (1)
b) kV; MV; GV; TV (1)
¢) cm;dm(1)

7. Random error: refers to a measurement error that causes repeated measurement
another and results in a spread of measured values around a true value. (1)

The error is randomised as a result of sources that cannot be predicted. (1)
i

8. B(1)
9.  Give full marks (1) for identificatio f the possible answers:
* Repeating the experi
e Takingthem
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11.

12.

13.

a)

c)

d)

d)

High accuracy due to each shot hitting the target centre (true value). (1

e  High precision due to all the shots being in extremely close proximity to
OR

e  High precision due to the shots recorded having a small spread. (1)

If each shot became less accurate then each shot would be recorded further

value). (1)
e  High precision due to shots recorded in close proxi to each other. (
OR

small spread. (1)

High precision due to the shots re ‘
recorded a significant dist

. Low accuracy due to each o

value). {1) :
If the shots recn ess precise it would result in increase in the sp
dicte ach of the shots). (1)

percentage uncertainty = % X 100 =0.4%(1)
The rule for determining the uncertainty in a measurement that is determin
measurement is:

f C=B";B+b

Then C = (B)" + (nb)

Therefore:

A=nr?

A=nrx(3)*=283cm? (1)

% uncertainty in A = 2 X % uncertainty in r (1)
% uncertaintyinr = % X100 =33 %

% uncertaintyinA=(2x33)=67%
Absolute uncertainty in A; Aa = % X 28.3 =

- =023x1073F(1)
de of best fit — gradient of line of worst fit| (1
1073 - 0.29 x 1073] = 0.06 x 1073 F (1)

uncertainty
= x 100 (1
gradient of best fit line ( )
0.06 x 1073

percentage uncertainty = 373 X103 X 100

percentage uncertainty = 26.1 % (1)
Ammeter has been calibrated incorrectly (i.e. gives a non-zero reading when
capacitor). (1)
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Topic Test 2: Particles, Antiparticles and Particle Interactions (3.2.1.1/3.2.
1. a) e Made up of a nucleus containing protons and neutrons, with charge +e
. Protons and neutrons have approximately the same mass and are referr
. Electrons sit outside the nucleus and have charge - e and a significantly

b) e Charge: 1.6x107"° C

Mass: 1.67x107 kg (1)
. Charge: 0 (neutral)
Mass: 1.67x107" kg (1)

Charge: —1.6x

. Electromagnetic
e  Weak nuclear
e  Strong nuclear

charge of nucleus

3. specific charge = )]

mass of nucleus
charge of nucleus = charge of nucleons

charge of nucleus = charge of total protons present (since charge of

charge of nucleus =2x1.6x107"° =3.2x107" C (1)

mass of nucleus = mass of 4 nucleons

mass of nucleus = 4x1.67x107%" =6.68x107
3.2x107" 4

specific charge =

specific clarge

6. & antiproton (1)
. antineutron (1)
J positron (1)
. antineutrino (1)

7. The mass of an antiparticle is equal to the rest mass of its corresponding particle.
The charge of an antiparticle is equal but opposite to the charge of its correspondi

—

8 a X W (1)
Y: [ (ore”)(1)

b)  Give full marks (1) for identificatioz:at’ "the following possible answ
e  They have non-zero
o Theyaren

.,
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9. a) 2E (= 2m002) (1), where E, is the rest energy of the particle created.

b)  energy of photon = sum of rest energy of electron and positron

h-f;n i = 2E

o

2x10743 (1)
_6.63x107 x 3x10°

" 2x82x107™
M= 1.2 107" m (1)

10. a) Proton number: Z=1 (1)
Nucleon number: A= 3 (1)
b) N=(A-2)
N = 2 neutrons. (1)

11. a) There is another force present called the strong nuclear force {1) that acts bet
electrostatic repulsive force and bind the nucleus. (1)
b) (1) for correct curve shape.

Repulsive below 0.5 fm (1)

AdOO NOILO4dSNI
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12. a) %X > 473 > %He; Alpha (1)
72X > z41Y > Je+ 7,5 (1)
4X > 4X +y; Gamma (1)
b) i} %32Rn — }iPo+ jHe (1)
i) 3 - YN+ e+, (1); B particle (electron)

c¢) To account for energy conservation during beta d
pos

13. a) During annihilation a particle ard

converted into energy
b) The rest mass of g qual to the rest mass of an electron.

5)=2x(9.1x10731) = 1.82 x 1073% kg (1)

rgy'transformed into 2 photons = Amc?

AEG32 x 1073%) x (3 x 10%)?

AE = 164 x 10731 (1)

The energy of one photon will be at least %AE (= 82 x 107 J), whichis t

student’s prediction is less than this and, therefore, is incorrect. (1)
c) Yes (1), as the electron and positron will have kinetic energy in addition to th
converted into the energy of the photon. (1)

Topic Test 3: Classification of Particles and Interaction Conservation La
1. Maesons (1); Baryons (1)

2. e Stronginteraction (1)
e  Weak interaction (1)

3. Kaon(K) (1)}

AdOO NOILO4dSNI

4. e Full marks (1) for any of the f
[ )
0 Electromagnetic interaction
0 Gravitational interaction
0  Weak nuclear interaction
5. A1)

6. a) Hadrons (1) and leptons (1)
b) Hadrons:

(1) each for two of:

(] Proton

1 Neutron

. Kaon

. Pion

Leptons:

(1) each up to two of:
Electron
. Neutri

COPYRIGHT
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¢) Hadrons:

. Comprised of quarks and anti-quarks (1)

. Only particles which are subject to strong nuclear interaction (and are
Leptons:

. Fundamental particles (not comprised of any smaller particles) (1)

. Subject to all interactions except the strong nuclear interaction (1)

i
7. a) M —e +v,+v,

(1) Mark for identifying X

(1) Markfor identifyirg *

b) Muon decay !

\urriber and baryon number are not conserved before and after de

10. a) e uud(1)
° ddu (1)
b) e (1) mark for neutron and proton in terms of their quark composition

. (1) mark for force carrier (W~ )

e (1) mark for identification of e~ and ;

AdOO NOILO4dSNI

e most stable baryon (1) and, therefore, the other more
re stable states. (1)

11. a) Stronginteraction (1)

b) Baryon number: 0+ 1— 0+ 1 (1 before and after) (1)
Lepton number: 0 + 0 = 0 + 0 (0 before and after) (1)
Strangeness: 0+ 0 - + 1 —1 (0 before and after) (1)
Charge: -1+ 1 — 0 + 0 (0 before and after) (1)

12. e  Correct quark change (1)
e  Correct force carrier (1)
. Correct directions (1)
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Topic Test 4: Electromagnetic Radiation and Quantum Phenomena (3.2.
1.

2.

A(1)

a) Electron diffraction (1)
b)  Photoelectric effect (1)
The work function of a metal refers to the minimum energ uired to remove an
outside its surface. (1)

a) E=hnf(1)
gk

“a

10-3%) x (3 x 10%)
(4.13 % 10~18)

=48x10"%m (1)

0 Eer)=LY)
e
413x107'
E="""""_(
1.6x107"° M
E=258¢eV ()

. Photons are directed towards the surface of a metal, and one photon will rele
frequency above the threshold frequency. (1)

. Electrons are emitted when the photon has a frequency above the threshold
electron with sufficient energy to overcome the work function of the metal a

e  The work function of copper will need to be obtain 1{1 certified list of me
e  The frequency of the light incident on th

e Usetheequation £, = hf —d.t maximum kinetic energy.

e

m= h—c(l)
e

m= ﬂf 1.24x107 (1)
217x10

oM (1.24x10°)x(1.6x107")
c (3x10%)

h=6.61x10"Is (1)
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8. a) Emitted (1)

b) Ephoton = E2 - El
hf = E, - E ()

hf =102eV (1)

hf =102x1.6x10"
hf =1.63x10 "]
L 63x10”8

c)

E;

E;

lonisation (1)

Ey

d FE>13.6eV (1)

9. a) f =

> e

AdOO NOILO4dSNI

10" Hz (1)

b) KE.. =hf—¢@)

=hf - ¢
R
., _\/2((6.63x1034x8.1x1015)—(4.26x1.6x1019)) COPYRIGHT
" (9.11x10™) PROTECTED

=3.2x10° ms™'(1)

max

ig
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E/

10. a)

B 6.63x107**
(9.1x107' x1.5x10°)
A=4.85x107 m (1)

b) e If the potential difference ¥ increases then th

)

7 the electron incr

. If KE increases then the velocity V of th st increase (since

Mis constant), and the <ngth of the electron mustd

¢) The diameter of the di

AdOO NOILO4dSNI

d)

p_ (6:2x10™)

1
(1.6x107") o

V=3875V

V=388V (1)
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Topic Test 5: Progressive and Stationary Waves (3.3.1)
1. A wave that travels from one point to another through matter or a vacuum and tr
points but not matter. (1)

2. A1)

3. 1 markfor correct sketch of wave.
1 mark for correct energy transfer label.

Energy transfer

4.  Give full marks (2) for identification of any two of the following possible answers:
e  They all travel at the speed of light. (1)
e  They are all transverse waves. (1)
e  They all transfer energy. (1)
e  They can all be reflected, diffracted and refracted. (1)
e  They can all be polarised. (1)
s  Theycomprise electric and magnetic waves oscillating ne:pendicular to each

AdOO NOILO4dSNI

7. &  Setup a microwave transmitter that transmits unpolarised microwaves and,
set up a microwave receiver, connected to an oscilloscope, to detect wave si
. Place a metal grille in between the transmitter and receiver, and the grille wi
allow microwaves to oscillate through in one direction. (1)
e  To completely prevent the transmission of microwaves a second metal grille
degree angle with respect to the first grille. (1)

8. a) Astationary wave is formed from the two waves, travelling in opposite direc COPYRIGHT
first. (1) Since the waves then travel at the same frequency, at particular poi
interfere destructively, creating zero amplitude (node), and at particular poin PROTECTED
constructively, creating maximum amplitude (antinode that the wave ap
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b)

b)

10. a)

c)

-
3

o 0 <

[0

=3

2

]

3 s the distance the wave particle is displaced from its equi

tude is the maximum distance the wave particle is displaced from

Vavelength is the length of one full wave (the distance between two co
troughs). (1)

The phase difference between two waves refers to the difference between t

of the waves’ cycles. (1)

% of a wave cycle (1)

3.14 orm (1)

T = the time it takes to complete one full wave =5 seconds. (1)

1

T

1

s
7=02Hz(1)
v=[fA()
v=02x7
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11. Q)

b)

12. a)

b)

c)

d)

e)

Oscillations which do not line up with the filter are removed (1) so only one
remains (1).

The unpolarised light incident on the watch is plane polarised by the filter (1
the watch face is reduced (1).

(1) mark for correct sketch

(1) mark for correct sketch

4y =2x(690x107)

A, =1.38m(1)
v

1:_(1

A ) )

2L

T=2Lf) xu)
T =2x(690x107°)x217.4)> x1.7x107
T=153N(1)

The frequency of vibration would increase. (1)
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Topic Test 6: Refraction, Diffraction and Interference (3.3.2)
1. Since displacement is a vector, at a particular point the two waves combining to m
displaced in the opposite direction and, therefore, their sum could be less than th

2. (1) mark for correct sketch of each resultant wave. The thickest black curve repres

Displacement/m

A

15

10

-15

Displacement/m

[

5

AdOO NOILO4dSNI
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o U e has increased amplitude {1), and since intensity is di
o9 he'radiation intensity detected will be greater. (1)

De:X@#tive interference occurs when two waves are in anti-phase. (1)

c¢) I two waves, with the same amplitude, destructively interfered then the res

person will detect almost no microwave radiation (apart from background ra

Qg
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5. a) e Light enters one end of the fibre-optic core and approaches the bound
greater angle than the critical angle of this boundary. (1)
e  The cladding material is also of lower refractive index and, therefore, to
core—cladding boundary when the light reaches it. (1)
e  This process is continually repeated down the length of the fibre with t
at the other end. (1)
b) To prevent modal dispersion. (1)
c) Material dispersion / Pulse broadening would oc:
optical fibre at different speeds. (1) )

“ d loudspeakers to an audio signal gener

waves that travel out will overlap and cause a

‘ etect where the maxima and minima occur in the audie

' where there are areas of louder and quieter sound. (1)

Ant™ e. (1)

¢) The sound will be softer at point Z (1), as point Z is a minimum and therefore
occurred whereas point Y is a maximum and constructive interference will h

6. a) e Engineerscouldc
sound w.

d) AsZ has a path difference of%l and one full wavelength, 1 =
2m, the phase difference between waves at Z is 3. (1)

7. a) dsind=ni(l)

P dsiné
n
—6 .
P (2.5x107)xsin42 )

2
A=84x107 m (1)
b) The angle of diffraction between the bright frin

central maximum

8. a) e Theexperimentusesa . _icnght source that therefore emit
and uses a single f
. By diffract 't can reach a double split, and does so in phase
Lt of the original monochromatic source used. (1)
:slit then acts as a source of coherent waves, the waves diffract fro
ing an interference pattern. (1)
¢  The light diffracting from the double slit is projected onto a screen that
indicating the maximum and minimum interference pattern. (1)
b)  The condition will be the same for both techniques. (1)
¢) The spacing between the slits (s) for a diffraction grating is significantly smal
therefore the separation between fringes (W) will be greater for the diffracti
d D=1
D= (0.75x1073) x (1.1 X 1073) _
(540 x 1079)

Z
%
"
i
)
—
O
Z
O
O
T
...<

COPYRIGHT
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1.53 m(1)

9. a) Lightrefracts when travelling from one medium to another as the light chan
therefore its path direction will alter. (1)

c
by n=—(1)

v

ig
= " . Qg
c) ced in the material it has travelled into will be the same as the s
com\G@#i. (1) . Education
d) Nair Slneair = Nglass Slngglass (1)
. 1 X sin33°
Sinfgass = =

Sinfgjaes = 0.36 (1)
eglass =213° (1)
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10. a)
b)

c)

d)

e)

f)

Critical angle refers to the angle of incidence which, if exceeded, causes tota
sinC = % (wheren, >n,) (1)
1

sinC = L
1.33
C=148.8°(1)

Since the angle that the light reaches the boundary is greater than the critica
the light is travelling from a medium with greater refractive index (water) th
total internal reflection will occur and the fisherm 1. ot see the lights. (
The light will still be travelling at a great e critical angle, but n
medium with a lower refractive i 1€ one it is travelling into (w
reflection won't occur in t+

inC =12
sinC = o (1)

n,sinf, = n,sind, (1)

8, =sin™! (%Sinel) (1)
2

8, = sin™! (1—2? 5in57)

8, = 67.2° (1)

Topic Tests for AS / A Level Year 1 AQA Physics: Sections 1—5 (2"¢ Edition) Page 55

AdOO NOILO4dSNI

COPYRIGHT
PROTECTED

ig

Qg
Education




Topic Test 7: Scalars, Vectors and Moments (3.4.1.1)

1.

10.

C(1)

a) Vector (1)
b)  Vector (1)
c) Vector (1)
d) Scalar (1)
e) Scalar (1)

yxand therefore is defined b

ic,

A direction (1); since tension (force)

A pair of forces that are opposite in direction but equal in magnitude that cause a
At its centre. (1)

a) Moment =force x perpendicular distance from the pivot
Sum of anticlockwise moments:
e (5.4x3)+(6.4x10)=80.2Nm (1)
Sum of clockwise moments:
. (7.2x5)=36 Nm (1)
Total net moment = clockwise — anticlockwise.
Total net moment = 36 — 80.2 = -44.2 N m; in the anticlockwise directio

a) W, =Wsing

w, .
— (1
sin & M

W =

b) When an object is in equilibrium the net force acting on the body in the verti
zero.

Wh =Ff
Ff =6590.5 N (1)

a) e  Thenetforce acting on the body must be zero. (1)
e  The sum of the anticlockwise moments about a point must be equal to
about the same point. (1)
b)  Sum of anticlockwise moments about X: 2.3 x 12 =27.6 Nm (1)
Sum of clockwise moments about X: d x 10 = 10d Nm (1)
For equilibrium:
Sum of anticlockwise moments = sum of clockwi
27.6=10d

c) Forequilibrium ne
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d) There will be increased force due to weight of the performer. To ensure equili
e  The force on the right-hand side could be increased to ensure the net fo
moments are equal. (1)
OR
e  The distances between the pivot triangles could be altered so that the su
The contribution of the X force would need to increase to ensure the net

11. a) 1 mark for each correct force vector in diagram

15N

b) Smce the tugboat is in equilibrium the net force must be zero, and therefore t

B cos 40°

15N

. Resolving the force vector B (1)
e Vertical components:
15 = B sin40°

Note: the question can also be answered by drawing accurate scale draw
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12. Q)

b)

d)

Topic Test 8: Projectile Motion and Motion

1. a)
b)
c)
2. a)
b)

89ms!

e Correct order of vector addition (1)

e  Correct choice of angle (1)

. Correct direction of resultant vector (1)
Magnitude: R =,/(392) + (8.92) = 40ms™* (1)
Direction: tan® = g; 8 = tan"1(0.23) =13 (1)
a, = acosf (1)

a, = 9.81 x cos70 (1)

a, =3.36ms™2(1)

velocity-time graph. (1)

Acceleration can be determined by t ,
. xder a speed—time graph. (1)

Distance can be determined b
Instantaneous veloci

age four: The car is moving with constant velocity. (1)
e  Correct identification of a linear (straight-line) relationship (1)
e  Correct axis labels (1)

1 r 3

Velocity/m s~

Topic Tests for AS / A Level Year 1 AQA Physics: Sections 1—5 (2"¢ Edition) Page 58
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3. a) Displacement = area under the velocity—time graph:
Displacement = Area of rectangle + Area of right-angled triangle
Displacement = (I x w) + (¥2(b X h)) (1)
Length of rectangle (1) = 50
Width of rectangle (w) = 50
Height of triangle (h) = 130
Base of triangle (b) = 50

Displacement
Displacement = 5750 m (1)

b) Acceleration = gradient of velocit
& _y2-y

Acceleration =

Acceleration= 7.2 X 10™* m 572 (1)

4.  Full marks given for:
e  Correct identification that the graph can be defined by v = u + at and a co
atandy =mx +c (1)
. Demonstrates that a = m and therefore a can be evaluated by finding the g
. Demonstrates that ¢ = u and therefore u can be evaluated by determining t

5. a) Therunners will be side by side again when their displacements are equal to
Sl = Sz
Ut + Y%a t? = uyt + Ya,t? (1)
-1
u; = 0ms since Runner 1is starting from rest; a; = 1.2 ms™

U =2ms ; a,=0ms sinceRunner2isrunnin
0+2x12xt2=2t+0(1)
. =333s(1)

¥ ®x 1.2

[

6. a) Oms™'(1)
b) v?=1u?+2as

0-25
s=3 8D 1.27 m (1)

Therefore, since the toy rocket can only reach a maximum height of 1.27 m i
fence. (1)

7. a) Object2(1)
b) Vertical component will be affected by the acceleration as acceleration is actin
i
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c)

. (1) mark for v, remaining the same at P and Q

° (1) for v, being greater at Q

8. a) u,=a=hcosb; u, =0 =hsind

u, = 7.2sin33° (1)

AdOO NOILO4dSNI

b)  u, N = 6.038ms (1)
u, ™57 sin33° = 3.921ms™! (1)
¢) Timeis found from the horizontal velocity.
s =u,t
=5
t=--(1)
R
" 6.038

t =0.8281s(1)
Horizontal height found

Sy, = Uyt + %at2 =u,t — %gt2 (1)
s, =3.921 x 0.8282 — % X 9.81 x 0.8282?2
Sy = -0.117 m (i.e. 0.117 m below the level of the cliff edge) (1)

COPYRIGHT
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9. a) Full marks given for:
. Correct comparison between y = mx

s  Correct rearrangement

gradient (1)

ig

tior! that if the gradient (m) = g,then g can be evalua
Qg
Education

for identification of any one of the following possible ans

one repeat measurement taken; therefore, any random error pres

~will affect the accuracy of the result for g. (1)

. Systematic error may be present from a fault or error in the calibration
affect the accuracy of the result for g. (1)

e Airresistance will have an effect as it will increase the time the ball tak
of the result for g. (1)

b)
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10. a) e If the mass of the skydiver increases, the weight will increase. (1)
e  Therefore, the skydiver will experience a greater net force in the down
ground with an increased terminal velocity. (1)
b)  To ensure that the skydiver can reach terminal velocity (or a constant velocit
not still accelerating when he reaches the ground, the company could introd
s A parachute with increased cross-sectional area to increase the drag fo
s Alter the timings of the parachute release, in orde increase the time
decelerate and reach terminal velocity (1)
¢)  Give full marks for any suitable answe >
. iver initially j e plane, only weight is acting on

wacceleration will be zero and the skydiver will reach a constant terminal
d) (1) mark for each correct graph.

Velocity/m s~
Acceleration/m s~2

e) If air resistance was, re would be no drag force and, therefore

AdOO NOILO4dSNI

Topic Test 9: Momentum and Newton’s Laws of Motion (3.4.1.5)
1. Newton’s first law of motion: states that an object will remain at rest or at a const
net external force. (1)

Newton’s second law of motion: states that net external force is directly proportio
momentum, and acts in the same direction. (1)

2. Asarocket begins its launch it releases huge quantities of hot gas exhaust through
e  The change in momentum of the gas downwards creates a force. Due to New
upwards is exerted on the rocket. (1)

e  {tcreates a greater force acting upwards compared to the weight acting dow

the upwards direction causing the rocket to accelerate by Newton’s second |

Must include reference to Newton’s laws.

COPYRIGHT
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3. a) Since the platforms are moving wi : ty, due to Newton’s first
force acting on the piatforr“' _erefore, weights must be equal inm
b) rm B, the weight of Platform A is now grea

ig
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b) p=mv(1)
p=08x56=45kgms!(1)
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b)

c)

d)

e)

b)

b)

c)

The equation states that net force is equal to the change in linear momentu
rate of change of momentum). (1)

6.6 X 10% — 18.2 x 103
F o= 56x107 - 182X 107 (1)

4-0
F =-2900 N, F= 2900 N; the negative sign simply indicates that force is in the

manufacturing. (1)

Impulse is defined as product of, ‘during collision and the du

OR

Impulse is defi
sl |

ge of momentum during the collision. (1)
i.a area under a force—time graph for the collision. (1)
Aréd of two right-angled triangles (1)

Impulse = Area of rectangle made up of two right-angled triangles (1)
Impulse = 0.4 x 150 = 60 Ns (1)

| = FAt; therefore, if F remained constant but the change in time of the collisi
increase. (1)

I = FAt
Ap = FAt (1)
mv —mu = FAt (1)
sinceu=0
v="0()
m
= (20X09) _ 15 % 103ms™t (1)
0.04

Drag (air re

The drag could be increased by making the parachute larger (1) or the weigh
package. (1)

W=mg=6.7x9.8=65.7N(1)

Net Force=T-W

Net Force= 65.7 — 65.7

Net Force= 0 N (1)

The package will remain stationary
(accelerate) and in this case '

ds“a net force in order to
weight are balanced so ther
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9. a) The principle of conservation of momentum states that if there are no extern
closed system will be conserved (the momentum before the collision will be
collision). (1)
b) pbefore = pafter
myuy + My, = Myv; + myv, (1)
(13x103)x (123)+ (1.7 x10%) x (-17.1) = (1.3 x 10¥) x (-142) + (1
15990 + (-29 070) = (-18 460) + (1.7 X 10®)w,
15990 - 29070 + 18 460
1.7 x 103
v, = 3.2 ms™! to the right. (1)
C) Ek before = 1/2m1u12 + 7% -

2:

Ey pefore = ¥2 X (; 2.3)2+ 1 x (1.7 x 10®) x (-17.1)% (1)
E, . J

Ej 1+ Yemyvy?

E, 5 X (1.3 X 10%) X (-14.2)2 + ¥ x (1.7 x 10%) x (3.2)2 (1)

E; afeer = 1.40 X 10°] (1)
Therefore, since the kinetic energy after the collision is not equal to the kinet
collision is inelastic. (1)

d) Reducing the velocity of Car 2 will reduce the velocity at which Car 1 is rebou
quantity of damage inflicted onto Car 1 and other vehicles nearby. (1)

e) Society could utilise the knowledge of collision and impact effects by validati
steps to improve passenger safety, e.g. seatbelts. (1)

Topic Test 10: Work, Energy, Power and Materials (3.4.1.7/3.4.1.8)
1. The magnitude of force multiplied by the distance travelled in the direction of the

2. The phenomenon that energy cannot be destroyed or created, but only transferre
energy forms. (1)

3. a) Chemical energy (cyclist’s muscies) t
b) Kinetic energy (from mov
¢) Sound energy (sing

AdOO NOILO4dSNI

4. a)
b)

5 A1)

6 p=E
V=mr?xh(1)

V=1 x ((0.023)% X 0.3)
V=499 x 1074 (1)
p=—2_=602kgm™ (1)

5x 1074

COPYRIGHT
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7. a) E,=mgxh
E, = 85x 9.81 x 6.4 (1)
Ep =534 x10%1(1)
b) Etotal - E + Ek
Eiotar = E max = Eymax = E (at 2.3
534x103—(85x981 '

ig

Qg
c) .
the pottom (1), some of the energy will be converted into heat via friction as EdUCOthﬂ

(1)

Topic Tests for AS / A Level Year 1 AQA Physics: Sections 1—5 (2"¢ Edition) Page 63




8 a P=Fv
P=150x26(1)
P=3900 W (1)
b) The Vespa experiences an additional resistive force from its weight down th
greater force (1); the maximum power of the engine is fixed, so the velocity
i
9. a) The total input thermal energy has not bee orted into mechan
energy has been converted into therma er temperature in th
W
b) P=—()
3
P b
P=TZ5W()
. . __ useful output energy 0
c) efficiency = rotal mput energy X 100 % (1)
efficiency = % X 100 = 62.5 % (1)
d) Less energy used results in less environmental impact from energy productio
10.
Normal contact force
(compressive)
Weight
(compressive)
Note: Give full marks {3) if student has identifi ' ‘ces on the right-hand sid
11. a)
b) orce for each, would have to extend wire B ov
c)

F=0.12N(1)
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12. a) Work done = Area under force—extension graph. (1)
W=%x03x154=23J(1)
b) e  Correct shape (1)
. Correct axis labels (1)

Energy/J

c)  k=gradient of slope == = 51.3 Nm™* (1)

E=%x51.3x0.12=0.26J (1)

13. a)

Stress Nm™2

i/ Elastic limit

1.2 x 10°

0.02

tensile stress

b) Young’ modulus = = gradient of the graph (1)

tensile strain

6
L2X19° 6.0 x 107 Nm™2 (1)
0.02

¢) Young modulus would not alter if you changed the si
used. (1) .

Young' modulus =
}the wire, as Young
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d)

Stress

R UPEUPUPDUPOEY APURURIRR

1: Ultimate tensile stress (1)
2: Plastic deformation (1)

Topic Test 11: Electricity and Resistivity (3.5.1.1/3.5.1.2/3.5.1.3)

1.  Current:is defined as the rate of flow of charge (I = AA—‘? ). (1)

2. The unit for charge is the coulomb (C) and it is defined as the amount of charge tha
current is 1 ampere. (1)

3. e Insulator: Each electron {potential charge ¢
no current flows as no electrons ¢

e Metallic conductor: Majo
metal’s charge

AdOO NOILO4dSNI

lectrons are the material’s charge carriers, and t
(1) When a voltage is applied, the number of charge c

Q =32x80=256C(1)

b)  Since the absolute charge of one electron is 1.6 x 1071° C
Total Charge (1)

Charge of one electron
256
Number of electrons = ————5=1.6 X 10?* electrons (1)

Number of electrons =

5. a) Give full marks (2) for identifying any two of the following possible answers:
e Superconductor is made of material that has zero resistivity when coole
is material dependent. (1)
»  When current passes through a superconductor that has been cooled be
potential difference across it. (1)
e When current passes through a super
has no heating effect. (1)
b)  Give full marks (2) for ide
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@l uce strong magnetic fields for power cables that reduce energy lost
cables. (1)

. Magnetic levitation to reduce friction and increase efficiency and speeds

6. a) Current occursin a metal due to the movement of electrons. (1)
b)  Current occurs in an electrolyte due to the movement of ions. (1)
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b)

d)

e)

Charge occurs on an object or particle due to either the gain or loss of an ele
Q = £ne (1)

Q0=67x16x10"1=1.07x10718 (1)

As charge occurs due to a particle gaining or losing an electron, charge can o
are multiplies of e. (1)

V=2
Q =1t =0.02 x 500 = 10 C (1)
v=2=43v(
R
R

10

/ Component

data is collected to plot a graph of current against potential differ
1: A resistor (1); resistors are ohmic conductors so have linear [-V graphs (1)
2: Afilament bulb (1); resistance increases at higher currents (as temperatur
(1) mark for each correct identification.

I/A Thermistor (1) Diode (1)

A
A J

., : to the diode only allowing current to flow through in
<ing allowed to pass in the other direction (backward bias). (1)
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Resistance/Q

10. a) e  Take awire of known resistance and measure the length of wire with a
wire with a micrometre to determine its cross-sectional area. (1)

° Use the measurements with the equation p = % to determine resistivi

multiple times to obtain an average and reduce error. (1)
RA

b) p=—
_ 24%(3.14x1075)
T (105 % 1072) (1)
p=718x10"*Qm (1)
¢)  The resistivity of the wire would increase. (1)

VZ
d) P =?(1)
V =+PR
V =+/130x 2.4
V=177V (1)
e) W =Pt(l)
W = 130 x 300

W =29 x]

AdOO NOILO4dSNI

1.

2. The purpose is to split the input source voltage across the components making up
voltage. (1)

3. D(1)

4. a) Ry=R{+R,+R;+--(1)
b) Rpr=2+44+6=120(1)
¢) 2Qresistor: V=IR=2x2=4V (1)
4 Qresistor: V=IR=2x4=8V (1)
6 Qresistor: V=/R=2x6=12V (1)
d) The total potential difference would be split equally
OR
The potential difference will be 8 V

COPYRIGHT
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5 each resistor. (1)

“resistor. (1)
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6. The circuit would need to be constructed as follows:

10Q

Give (1) mark for each correct resistor position.
Also allow two sets of resistors in parallel with each other.

7. a) First parallel circuit (A to B): SR S S g E; therefore Rt = 1.3 Q (
Rr 2 4 4 4 4
Second parallel circuit(C to D): T . i; therefore Ry = 3.
Rr 10 5 10 10 10

To determine the total resistance in the circuit, the two parallel circuits are in
Rr=134+334+7=11.60(1)

b) The current at D is the same as the current at A (1) as the electrical circuit bet
series and, therefore, current is constant OR Kirchoff's second law states that
current out of a junction. (1)

¢) AandB:V=/R=1.03x13=13V (1)
BandC:V=/R=1.03x7=72V (1)
CandD:V=/R=1.03x3.

AdOO NOILO4dSNI

d) B and C: The potentiz uld increase due to voltages and resistan
8. a) V,=—2-V, (1)
- a 27 R +Ry M
V,=——x12
10+ 7
V, =49V (1)

b) V; would decrease if R; decreased, since V = IR and / is constant in a series ci
If Ry decreased then V; will decrease and since the input voltage is split be
increase. (1)

¢) Since the total input voltage is 12 V and the input voltage is split across comp:

V, = 6V.Therefore, the two resistors would need to be of the same resist
Ry

result (% = R—). (1)
2 2
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-
Vou
—Ci
ov @
Rz
b)  Vour = == X Vin (1)

R, + R,
Vour = ==X 24 = 83V (1)
c) If the light intensity increased then the resistance would decrease (1), and the
would decrease due to V = /R with / constant in a series circuit. (1)

10. a) e  Correct sketch of potential divider circuit (1)
e Correct use of thermistor (1)
e Correct arrangement of resistor and thermistor (1)

<
Alarm
-
oV o
Accept thermistor and resistor in reversed positions.
b)  When the temperature of the fridge increases, the resistan oss the thermisto
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Topic Test 13: Electromotive Force and Internal Resistance (3.5.1.6)
1. Internal resistance is the resistance from the power supply. (1)

2. Terminal potential difference is the potential difference measured between the t

3.  Lost volts refers to the difference between the available emf and the measured te
wasted per coulomb in overcoming the internal resistance. (1).

4. E=¢gQ
E=24x63(1)
E=151.2J(1)

7. a) If the resistance of the resistor increased, the current would decrease (1) so
decrease, so the reading on the voltmeter would increase. (1)
b) V=e-1Ir(1)
V=14-(0.2x0.4)=13.92V (1)

8. a) e Asimplecircuit set-up of a battery connected in series with an ammete
leads. The voltmeter would be connected in parallel with the variable r
leads. (1)

istance, and Graph 2 has the greatest. (1)

AdOO NOILO4dSNI
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ltercept 1))

e=17V ()
—r = gradient (1)
. 0.8-17
T 0.9-0
r=1Q()
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