Get off to a ‘Flying Start’ in

Physics - A level
Welcome to Flying Start with North Devon College.

We hope that you are excited to join us at North Devon College. We want to help you to
focus on your skills for your course with us and so below you will find questions to consider,
tasks to complete and some background research to undertake before enrolment.

Please read the instructions and have a go at the activities.

If you get stuck, please see the Frequently Asked Questions (FAQs) section at the end of
this document for help.

A quick hello and introduction to the course

Welcome to the A-level Physics flying start. Physics is an exciting and hands on subject
which develops your critical thinking and problem-solving, logical, and organisational skills. It
helps you to understand the world around you, satisfy your curiosity and to see the world in

new ways and then to change it.

Physics enables you to progress to many exciting future careers including, research and
development, engineering, computer programming, data science, geological surveying,

aerospace engineering and other seemingly unrelated pathways such as finance and law.

We cover a wide range of topics throughout the two-year course including, mechanics,
electricity, waves, optics, particles, quantum phenomena, gravitational, electric, and
magnetic fields, nuclear physics, and thermal physics. We use a wide range of different

learning activities and try to complete as much practical work as possible.

There are twelve required practical tasks throughout the two years, but we aim to do many
more! Practical skills are examined alongside other topics and skills. In these tasks, we hope
you will enjoy getting into the A-level mindset in developing your study skills, practical skills,

and problem-solving skills.

Please take a look at the video here for course overview: A Level Physics Introduction
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https://youtu.be/11fFgO39mOw

Recommended reading:

Six easy pieces — Richard Feynman (link for PDF of the book below)

Six Easy Pieces: Essentials of Physics Explained by Its Most Brilliant Teacher

A short History of Nearly Everything - Bill Bryson

Why don’t penguins’ feet freeze? — New Scientist

The Grand Design — Stephen Hawkin and Leonard Mlodinow
Newton — Peter Ackroyd

The Quantum Universe: Everything that can happen does happen — Brian Cox and Jeff
Forshaw

To get you started...

Command words

Command words are used in questions to tell you what is required when
answering the question. You can find definitions of the command words used in
Physics assessments on the website. They are very similar to the command
words used at GCSE.

Subject-specific vocabulary

You can find a list of definitions of key working scientifically terms used in our AS
and A-level specification here.

You will become familiar with, and gain understanding of, these terms as you
work through the course.

Transition activities

The following activities cover some of the key skills from GCSE science that will be
relevant at AS and A-level. They include the vocabulary used when working scientifically
and some maths and practical skills.

You can do these activities independently or in class. The booklet has been produced so
you can complete it electronically or print it out and do the activities on paper.

The activities are not a test. Try the activities first and see what you remember
and then use textbooks or other resources to answer the questions. Don’t just go
to Google for the answers, as actively engaging with your notes and resource
from GCSE will make this learning experience much more worthwhile.
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https://ia800101.us.archive.org/17/items/richard-feynman-pdf-library/Feynman%2C%20Richard%20%2837%20books%29/Six%20Easy%20Pieces/Feynman%2C%20Richard%20-%20Six%20Easy%20Pieces%20%28Basic%2C%202011%29.pdf
https://www.aqa.org.uk/subjects/science/as-and-a-level/physics-7407-%207408/teaching-resources
https://www.aqa.org.uk/subjects/science/as-and-a-level/physics-7407-%207408/teaching-resources

Understanding and using scientific vocabulary

Understanding and applying the correct terms is key for practical science. Much of the
vocabulary you have used at GCSE for practical work will not change but some terms are
dealt with in more detail at A-level so are more complex.
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Activity 1 Scientific vocabulary: Designing an investigation

Link each term on the left to the correct definition on the right.

Hypothesis The maximum and minimum values of the
independent or dependent variable

Dependent variable A variable that is kept constant during an
experiment

Independent variable The quantity between readings, eg a set of 11
readings equally spaced over a distance of 1
metre would give an interval of 10 centimetres

Control variable A proposal intended to explain certain facts or
observations

Range A variable that is measured as the outcome of an
experiment

Interval A variable selected by the investigator and
whose values are changed during the
investigation
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Activity 2 Scientific vocabulary: Making measurements

Link each term on the left to the correct definition on the right.

True value

The range within which you would expect the
true value to lie

Accurate

A measurement that is close to the true value

Resolution

Repeated measurements that are very similar to
the calculated mean value

Precise

The value that would be obtained in an ideal
measurement where there were no errors of any
kind

Uncertainty

The smallest change that can be measured
using the measuring instrument that gives a
readable change in the reading
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Activity 3 Scientific vocabulary: Errors

Link each term on the left to the correct definition on the right.

Random error Causes readings to differ from the true value by
a consistent amount each time a measurement is
made
Systematic error When there is an indication that a measuring
system gives a false reading when the true value

of a measured quantity is zero

Zero error Causes readings to be spread about the true
value, due to results varying in an unpredictable
way from one measurement to the next
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Understanding and using Sl units

All measurements have a size (eg 2.7) and a unit (eg metres or kilograms).
Sometimes, there are different units available for the same type of

measurement. For example, milligram, gram, kilogram and tonne are all units
used for mass. Some values like strain and refractive index are not followed by a
unit.

To reduce confusion, and to help with conversion between different units, there is
a standard system of units called the Sl units which are used for most scientific
purposes.

These units have all been defined by experiment so that the size of, say, a
metre in the UK is the same as a metre in China.

There are seven Sl base units, which are given in the table.

Physical quantity Unit Abbreviation
Mass kilogram kg

Length metre m

Time second S

Electric current ampere A
Temperature kelvin K

Amount of substance mole mol

luminous intensity candela cd

All other units can be derived from the Sl base units. For example, area is measured in
metres square (written as m?) and speed is measured in metres per second
(written as m s~" this is a change from GCSE, where it would be written as m/s).

Some derived units have their own unit names and abbreviations, often when the
combination of S| units becomes complicated. Some common derived units are given in the
table below.

Physical quantity Unit Abbreviation Sl unit

Force newton N kg m s

Energy joule J kg m?s2

Frequency hertz Hz -
northdevon
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Using prefixes and powers of ten

Very large and very small numbers can be complicated to work with if written out in full with
their Sl unit. For example, measuring the width of a hair or the distance from Manchester to
London in metres (the Sl unit for length) would give numbers with a lot of zeros before or
after the decimal point, which would be difficult to work with.

So, we use prefixes that multiply or divide the numbers by different powers of ten to give
numbers that are easier to work with. You will be familiar with the prefixes milli (meaning
1/1000), centi (1/100), and kilo (1 x 1000) from millimetres, centimetres and kilometres.

There is a wide range of prefixes. Most of the quantities in scientific contexts will be quoted
using the prefixes that are multiples of 1000. For example, we would quote a distance of 33
000 m as 33 km.

Kg is the only base unit with a prefix.

The most common prefixes you will encounter are given in the table.

Prefix Symbol Power of 10 Multiplication factor
Tera T 1 000 000 000 000
1012
Giga G 10° 1 000 000 000
Mega | M 10° 1 000 000
kilo k 10° 1000
deci d 0.1 1/10
10
centi c 0.01 1/100
102
milli m 0.001 1/1000
103
micro | p 106 0.000 001 1/1 000 000
nano | n 109 0.000 000 001 1/1 000 000 000
pico p 102 0.000 000 000 001 1/1 000 000 000 000
femto | f 10-15 0.000 000 000 000 001 | 1/1 OO0 000 000 000 000
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Activity 4 Sl units and prefixes

1. Re-write the following quantities using the correct Sl units.

a. 1 minute
b. 1 milliamp
c. 1tonne

2. What would be the most appropriate unit to use for the following measurements?

The wavelength of a wave in a ripple tank

The temperature of a thermistor used in hair straighteners

The half-life of a source of radiation used as a tracer in medical imaging
The diameter of an atom

The mass of a metal block used to determine its specific heat capacity
The current in a simple circuit using a 1.5 V battery and bulb

Activity 5 Converting data

Re-write the following quantities.

~P o0 T

1. 1.5 kilometres in metres
2. 450 milligrams in kilograms
3. 96.7 megahertz in hertz
4. 5 nanometers in metres

5. 3.9 gigawatts in watts

Practical skills

The practical skills you learnt at GCSE will be further developed through the practicals you
undertake at A-level. Your teacher will explain in more detail the requirements for practical
work in Physics.

There is a practical handbook for AS and A-level Physics, which has lots of very useful
information to support you in developing these important skills. You can download a copy
here.
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https://www.aqa.org.uk/resources/science/as-and-a-level/teach/practicals

Activity 6 Investigating springs

A group of students investigated how the extension of a spring varied with the force
applied. They did this by hanging different weights from the end of the spring and
measuring the extension of the spring for each weight.

The results are below.

Weight added to  Extension of spring / cm

the spring / N

Trial 2 Trial 3
2 3.0 3.1 3.2
4 6.0 5.9 5.8
6 9.1 7.9 9.2
8 12.0 11.9 12.1
10 15.0 15.1 15.1

—_—

What do you predict the result of this investigation will be?
2. What are the independent, dependent and control variables in this investigation?
3. What is the difference between repeatable and reproducible?

4. What would be the most likely resolution of the ruler you would use
in this investigation?

5. Suggest how the student could reduce parallax errors when taking her readings.

6. Random errors cause readings to be spread about the true value.
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What else has the student done in order to reduce the effect of random errors and
make the results more precise?
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Greek letters

Greek letters are used often in science. They can be used:
® as symbols for numbers (such as T =3.14...)
e as prefixes for units to make them smaller (eg um = 0.000 000 001 m)
® as symbols for particular quantities.

The Greek alphabet is shown below.

Lower
case
Capital
letter letter
A a alpha I I iota P p rho
B B beta K K kappa 2 goro | sigma
r Y gamma A A lambda T T tau
A 0 delta M V] mu Y u upsilon
E € epsilon N v nu ) ® phi
4 4 zeta = ¢ ksi X X chi
H n eta 0] o] omicron W 0] psi
© 0 theta M m pi Q w omega

© 2023 AQA 14 of 18



Activity 7 Using Greek letters

Use your knowledge from GCSE to complete the table. The first line has been completed
for you.

Object or quantity represented by the Greek letter  Greek letter

Wavelength A

Type of ionising radiation which cannot pass through
paper and is used in smoke detectors

Type of ionising radiation which is an electron ejected
from the nucleus. Can be used to monitor paper
thickness

Very short wavelength electromagnetic wave
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The Physics formula and data sheet

You will need to use the AQA Physics formula and data sheet in your exams.

You can download a copy here.

Activity 8 Using the Physics formula and data sheet

1. Use the sheet to find the symbols used to represent the following particles. (You
will learn about these particles when you study particle physics.)

a. Photon

b. Neutrino

c. Muon

d. Meson (two letters used depending on type of meson)

2. Look through the Electricity and Materials formula sections on the data sheet.

There is one Greek letter that is used to represent two different quantities. Give
the letter and the quantities is it used to represent.
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https://filestore.aqa.org.uk/sample-papers-and-mark-%20schemes/2018/june/AQA-74081-INS-JUN18.PDF

The delta symbol (A)

The delta symbol (A) is used to mean ‘change in’. For example, at GCSE, you would have
learned the formula:

istance \vhich can be written as: s = -

time t

speed =

What you often measure is the change in the distance of the car from a particular
point, and the change in time from the beginning of your measurement to the end
of it.

change in distance along road

—

-

change in time _
time
time at starting at gnd
point of point

measurement of
meas

ureme

As the distance and the speed are changing, you use the delta symbol to
emphasise this. The A-level version of the above formula becomes:

. __ displ . . . _A_
velocity = —EZ222L  which can be written as: v =

time

Note: the delta symbol is a property of the quantity it is with, so you treat ‘As’
as one thing when rearranging, and you cannot cancel the delta symbols in the
equation above.
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Activity 9 Using the delta symbol

1. What is the difference between:

a. speed and velocity
b. distance and displacement

2. Look at the A-level Physics formula sheet (https://filestore.aga.org.uk/sample-
papers-and-mark-schemes/2018/june/AQA-74081-INS-JUN18.PDF) .

Which equations look similar to ones you used at GCSE, but now include the delta
symbol?

3. A coffee machine heats water from 20 °C to 90 °C.

The power output of the coffee machine is 2.53 kW.

The specific heat capacity of water is 4200 J/kg °C

Calculate the mass of water that the coffee machine can heat in 20 s.
4. An unused pencil has a length of 86.0 mm.

A student uses the pencil to draw 20 lines on a piece of paper.

Each line has a length of 25 cm.

The length of the pencil has changed to 84.5 mm.

Calculate the length of line that would need to be drawn for the original length to
be halved.
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https://filestore.aqa.org.uk/sample-papers-and-mark-schemes/2018/june/AQA-74081-INS-JUN18.PDF
https://filestore.aqa.org.uk/sample-papers-and-mark-schemes/2018/june/AQA-74081-INS-JUN18.PDF

Rearranging formulas

Activity 10 Rearranging formulas

1. Rearrange ¢ = f A to make f the subject.

e
2. Rearrange p =\ to make m the subject.

3. Rearrangew = )‘TD to make s the subject

4. Rearrange P = /2R to make / the subject

5. Rearrange E = 2 m v* to make v the subject.

6. Rearrange h f= ¢ + E, to make ¢ the subject

7. Rearrange v = u + a t to make a the subject.

8. Rearrange s = ut+ ' a to make a the subject.

9. Rearrange € = I(R + r) to make r the subject.

1

10. Rearrange = E\E to make T the subject. (Harder)
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Frequently Asked Questions (FAQs)

Q: Will this work be marked and when is it due?

A: This work may not be formally marked but will be discussed during your first classes with us in
September. Just bring along what you have completed to your first timetabled sessions.

Q: | am not sure if | have the answers right, what should | do?

A: Don’'t worry, just have a go at getting something down and bring it along to the lesson where we
can talk it through. There is no need to get anxious about the tasks, we are not expecting you to know
everything before you arrive but are interested in your ideas and what you have found easy or difficult
as it helps us support you right from the beginning.

Q: Do | have to do it?

A: Flying Start is not compulsory, but many students find it useful for getting them used to thinking
about subjects at the next level. Early classroom sessions will also reflect on some of the Flying Start
activities.
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