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A-Level Physics
Pre-Induction Task

Welcome to the beginning of your A-Level Physics learning journey. If you are interested in learning about
how the world and Universe around you work, as well as working hard to get you into some of the most
interesting University courses and / or careers, then A Level Physics is the subject for you!

Most of your learning from GCSE Physics (whether Combined Science or Triple Award) is a very
important foundation for your A-Level Physics learning. An excellent grasp of the principles from GCSE is
essential for making the step up to A-levels as smooth as possible.

To help you prepare you need to complete the following tasks. (Read the instructions carefully)

1) Spend 5-6 hours revising your GCSE Physics (Higher Tier) — Use your class notes from last year
and the following online resources:
a. https://revisionscience.com/gcse-revision/physics
b. https://www.gcsephysicsonline.com/

2) Complete all the questions on GCSE Physics questions to the best of your ability (See below)
a. A Formulae Sheet is at the end of the Questions. (Use it)
b. Your answers MUST be your own work (work individually, not with anyone else)
c. Having spent the time revising prior to answering these questions (See task 1):
i. answer as many questions as you can without notes or any other resources
(Retrieval Practise)
ii. have a 2" go at the questions using the learning resource available to you
(still on your own, without any support from your friends)

3) Independent Research Task:
a. Choose a Physics related topic which goes beyond what you have learned at GCSE.
b. Use the Internet to learn information new to you
c. Create a poster / presentation, (e.g. using MS Powerpoint or Google Slides) including
relevant images, diagrams to help you describe and explain what you have learned.
(You will not be asked to present your work. Only your teacher will read your work)

Additional Recommended reading:

Head Start to A-Level Physics (CGP) (available on Kindle)
A Level Physics: Essential Maths Skills (CGP) (available on Kindle)

See next page for the Questions to complete for Task 2. (Remember the Formulae sheets at the end)

Bring all your completed work to the first Physics lesson of
the year in September.


https://revisionscience.com/gcse-revision/physics
https://www.gcsephysicsonline.com/
https://www.cgpbooks.co.uk/secondary-books/as-and-a-level/science/physics/pbr72-head-start-to-a-level-physics-with
https://www.cgpbooks.co.uk/secondary-books/as-and-a-level/science/physics/pmr71-a-level-physics-essential-maths-skills
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1 Which of the pairs are contact forces?
A Air resistance and gravity
B Friction and gravity
C Magnetism and normal contact force
D

Normal contact force and air resistance

Your answer [1]

2 A student uses 2250J of energy climbing up steps. It takes the student 15 seconds to climb the
steps.

Calculate the power of the student.

Use the equation: power = work done + time taken

A 15W

B 150w

C 9000W
D 33750W

Your answer [1]




The 3 o o

Sheffield __’PH 3 % @S

Sixth Form 2 e e
3 A motorbike travels along a straight flat road.

The arrows represent the horizontal forces acting on the motorbike.
A
C D

Which motorbike is travelling at a uniform velocity?

Your answer [1]

4  An elephant has a weight of 60kN. Its four feet have a total area of 0.75m? in contact with the
ground.

Calculate the total pressure the elephant exerts on the ground.

Use the equation: pressure = force normal to a surface/area of that surface
A 45Pa

B 80Pa

C 45000Pa

D B0000DPa

Your answer [1]
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A student plots a force-extension graph for a material.

A

Force

Which row in the table correctly identifies part P and part Q of the graph?

Extension

Part P Part Q
A Elastic Elastic
B Elastic Plastic
Cc Plastic Elastic
D Plastic Plastic
Your answer

[1]

Which statement explains why atmospheric pressure changes as you climb up a mountain?

A Number of air molecules above you decrease the further you move from the centre of the

Earth.

B Density of air increases the further you move from the centre of the Earth.

C  Gravity increases the further you move from the centre of the Earth.

D Temperature decreases the further you move from the centre of the Earth.

Your answer

[1]
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T Which statement is an example of Newton's third law?
A Doubling the engine force on a car doubles its acceleration.
B Doubling the engine force on a car halves its acceleration.
C  When a ball is rolling on a table it continues rolling at a steady speed.

D When you clap your hands each hand experiences a force from the other hand.

Your answer [1]

8  Astudent inserts 2 magnet into a coil of wire.

What is induced across the ends of the coil of wire?
A Charge

B Magnetism

C Potential difference

D Resistance

Your answer [1]
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9  Which of the following graphs shows the typical output potential difference, V. for a dynamo?

A |

Your answer

B

Time

e
Time

10 A student investigates what happens when she heats a beaker of water.

[1]

The temperature The state changes | The energy stored in
increases the water changes
A o v v
B 4 X X
C X v X
D X X v

Which row in the table describes what could happen when the water is heated?

Your answer

[1]
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11 Awire is placed between the poles of a magnet, perpendicular to the magnetic field lines.

Direction
of current

Which direction will the wire move when a cument flows?

A Down
Left

C Right
D Up

Your answer [1]

12 A magnet is used to pick up a paperclip.

Which statement explains why the paperclip is picked up?

A The magnet is a permanent magnet and the opposite pole has been induced at the top of the
paperclip.

B The magnet is a permanent magnet and the same pole has been induced at the top of the
paperclip.

C The magnet is a temporary magnet and the opposite pole has been induced at the top of the
paperclip.

D The magnet is a temporary magnet and the same pole has been induced at the top of the
paperclip.

Your answer [1]
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13 A student is measuring power of different machines. Which two measurements show the same
power measuredy

14

15

A

c

D

10GW and 1.0 = 1010w
4.0kW and 40 x 10°W
10mW and 10 x 10°W

10MW and 1.0 x 108w

Your answer [1]

What is the change in pressure when a diver moves from a depth of 3.0m to a depth of 8.0m?

Assume gravitational field strength on Earth = 10N/kg and water density = 1000kg/m?.

Use an equation from the data sheet to help you.

A

c

D

J0000Pa

S0000Pa

80000 Pa

110000Pa

Your answer [1]

An astronaut on the Moon lifts a 5.5kg object a vertical distance of 50cm.

Calculate the potential energy gained by the object.

Gravitational field strength on the Moon = 1.6 N/kg.

A

c

4.4)

8.84

17.64

4404

Your answer [1]
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16 A student investigates static electricity using a plastic ruler.
(a) (i) Explain interms of electrons why the plastic ruler is not normally charged.

..................................................................................................................................... [2]
(i) Explain in terms of elecirons why the ruler becomes charged when the student rubs it
with a cloth.
..................................................................................................................................... [2]
(b) The diagram shows the electric field between two charges, A and B.
(I} State the charges of A and B.
Lise the diagram to explain your answer.
..................................................................................................................................... [3]
(il Describe one similarity between the eleciric field line diagram and a magnetic field line

diagram.

...........................................................................................................................................
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(e} Calculate the charge when 200J of energy is transferred with a potential difference of 40V.

Use the equation: energy transferred = charge = potential difference

Charge = ... . C [3]
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17 A student drops a paper ball from a balcony 4.00m high. Her friend measures the time taken for
the paper ball to reach the ground.

{(a) Suggest the eqguipment used to measure the height of the balcony and the time taken for the
paper ball to reach the ground.

HEIGRE it e s s s e e £ 44 £ 4 RS 4 £ R4 SRR S S0
L= = =
[1]
(b) They record their results in a table.
Attempt 1 2 3 4 5
Time taken (s) 1.84 2.08 2.02 2.08 1.98
(I} Use the data in the table to calculate the mean, median and mode of their results.
MABEN = iciiiinsiniimiiiinmsamsiimsnis sranassss bossssss sosnnsnsa
Median = ... s srnssssss nesssssss srnnsass
MOOE = i iecssss i rsssss srnmssmss pessssss srsnnsnss
[3]
(il The results are not very precise. Explain how you can tell from the data in the table.
............................................................................................................. [1]
(il Suggest a possible source of emor in the experimental method and how it could be
improved.
SIOUNTE OF BTN 1eoiiiiiiiimieesiiramine semmsas smmssssossnnsss s eemmsbe b st s hban s bbes banad bhni aanat eneaasd s meaans .
IMIPFOVBIMBIT L. i i bhmoa s e s s b e e s b amads Shsas s b s £ e s b e s es £ mas s b2t .
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18* Atoy car moves randomly on a table.

It moves from position A to position B in 0.5 minutes, covering a distance of 3.0m. The start and
finish positions are 0.6 m apart.

Explain why the average speed and average velocity of the moving toy car are different from one
another.

You should include calculations in your answer.
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189 A student builds two electrical circuits. Each circuit uses identical cells and identical fixed resistors.

—1

o B S N

A B

(a) Explain why circuit A has a lower total resistance than circuit B.

(b) Another student investigates the resistance of a filament lamp.

(i} Explain why the resistance of a filament lamp increases when current increases.

(if) Design a circuit diagram which could be used to investigate how the resistance of a
filament lamp changes with current.

Use the circuit symbols below. Each symbol can be used once, more than once, or not at
all.

- ® © ® o4
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(i) Describe how the student would use the circuit you have drawn in 19{b){ii) to investigate
how the resistance of a filament lamp changes with current.

...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
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20 (a) A student uses a ruler o determine the volume of a cube, A. The length of one side of the
cube iz 0.100m.

(i} Calculate the volume of cube A.

VOlumE of CUDE A = v s senssssssesssssseneee M [2]
{ii} Cube B has the same volume as cube A.
The maszs of cube B is ten times greater than the mass of cube A.
Compare the density of cube B with cube A.

Lize the equation for density to help your explanation.

- [2]

(b} A student researches how the density of air varies with the temperature of the air. Look at the
graph of her findings.

M

Density at
Atmozpheric
k Preszurs

Density K
(kg/m?)

Temperature [("C)

Describe the relationzhip between the temperature and density of air shown in the graph.

- 1]
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{e) Give one reason why a solid is more dense than a gas.

...... . 1]
{d) A boat can be made out of concrete.

Explain why a concrete boat floats but a lump of concrete sinks.

...... . [3]
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A student investigates the acceleration of a trolley.

Card to pass

through light ight qat

/ gate Light gate
Trolley

" |_I_I_| : _ Fulley

Weights

The trolley is released from a fixed position and accelerates.
The accelerating force is provided by the weights attached to the trolley with string.
Acceleration is measured using a light gate and data logging equipment.

Look at the results from the experiment.

Force (M) Acceleration
1.0 1.3
2.0 29
3.0 4
4.0 57
5.0 6.9

(a) The student has made two mistakes in their results table. Identify the two mistakes and
suggest comections to them.

[4]
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(b} The student plots the results on a graph.

50 £

Force (M)

4.0

3.0 ¥

2.0 SE

1.0

0.0
0.0 1.0 2.0 30 4.0 2.0 6.0 7.0

Acceleration (m/s?)

(i} ©One point has not been plotted on the graph. Plot the missing point on the graph. [1]

(ii} Describe the relationship between the two variables on the graph.

- [2]

(iif} Calculate the gradient of the graph and use this to determine the mass of the trolley.

= 3= (i [ I |
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{iv) The actual mass of the frolley is lower than that found in the experiment. Suggest two

(v)

(e} ()

(i)

reasons why.
Use ideas about forces and energy in your answer.

[2]
Suggest two ways the experiment could be improved.
L PSP TRR
B e R RN AR RS B AR IR AR RN BRSO SRR RSP RS F
[2]
Describe the energy transfer as the trolley accelerates on the desk
............................................................................ - M

The trolley moves a distance of 86cm along the desk.
Calculate the work done when a force of 3.0N is applied.
Lse the equation: work done = force = distance

Give your answer fo 2 significant figures.
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22 Aboy of mass 70kg stands on the end of a diving board at a distance of 1.8 m from the wall.

Boy of mazs T0kg
Diving buT ﬁ/

= o

1.8m

- — — —— — — — | ~Swimming pool

(a) Calculate the moment of the boy standing on the diving board.
Gravitational field strength on Earth = 10N /kg.

Moment = .. e W [4]

(b) The boy dives wertically into the swimming pool. The water in the pool is 3.2m below the
diving board.

Calculate the velocity of the boy when he enters the water.
Use an equation from the data sheet to help you.

Gravitational field strength on Earth = 10N /kg.

Velocity = .. .. mis [4]
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23 The table shows the specific heat capacities of different materials.

Material Specific heat capacity (J/kg"C)
Copper 330
Brass 380
Zinc 385
Mickel 440
Concrete 880
Aluminium 913

A zoientist heats an unknown substance from a solid to a liguid.
The graph shows how the temperature of the substance varies with time.

1000

900

800 :

700 A

Temperature
(*C) -

600 .

4200 .

H-Melting

400 1

e

Time
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The scientist has 2.5kg of the substance and records that it takes 462kJ of energy to increase it
from the lowest to the highest temperature in the liguid state.

(a) Use the graph to calculate the specific heat capacity of the substance.

Suggest what material it could be from the table.

Specific heat capacity = .. e JIkQ°C
Material = ..
[5]
(b} Suggest two reasons why the scienfist cannot be certain that the substance has been
identified correctly.
1.
2 ..
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Formulae Sheet

mass

density = Jolume

change in thermal energy = mass x specific heat capacity x change in temperature
thermal energy for a change in state = mass x specific latent heat

for gases: pressure x volume = constant
(for a given mass of gas and at a constant temperature)

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

distance travelled = speed x time

change in velocity
time

acceleration =
(final velocity)? — (initial velocity)? = 2 x acceleration x distance
kinetic energy = 0.5 x mass x (speed)?

force = mass x acceleration

charge flow = current x time

potential difference = current x resistance

energy transferred = charge x potential difference

power = potential difference x current

power = (current)? x resistance

energy transferred = power x time
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work done = force x distance (along the line of action of the force)

work done

ower = .
P time

force exerted by a spring = extension x spring constant
energy transferred in stretching = 0.5 x spring constant x (extension)?
gravitational force = mass x gravitational field strength, g

(in a gravitational field) potential energy = mass x height x gravitational field strength, g

force normal to a surface
area of that surface

pressure =

moment of a force = force x distance (normal to direction of the force)

HT force on a conductor (at right angles to a magnetic field) carrying a current =
magnetic flux density x current x length

potential difference across primary coil _ number of turns in primary coil

potential difference across secondary coil  number of turns in secondary coil

wave speed = frequency x wavelength

useful output energy transfer

efficiency =
y input energy transfer

potential difference across primary coil x current in primary coil =
potential difference across secondary coil x current in secondary coll



