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You're studying AS or A-level Physics, congratulations!

Studying physicsafteryour GCSEs really developsyour practicaland mathematical skills.
If you enjoy experimentinginthelab, you’ll loveit.

At first, you may find the jump in demand from GCSE a little daunting, but if you follow
the tips and advice in this guide, you’ll soonadapt.

We recommendyou keep thissomewhere safe, as you may like toreferto the
information inside throughout your studies.

Why study A-level Physics?

Physicists explore the fundamental nature of almost everything we know of. They
study everything from the fundamental particles that build matter, to the galaxies
that make up the universe itself. Join them to enter a world deep beneath the
surface of normal human experience.

Even if you don’t decide to work in physics, studying it still develops useful and
transferableskillsforothercareers.You’lldevelopresearch, problemsolvingand
analytical skills, alongside teamwork and communication. Universities and business
regard all of these very highly.

Possible degree options

Accordingtobestcourse4dme.comthetopsevendegreecoursestakenby

students who have A-level Physics are:

° mathematics
° physics
° mechanical engineering

° computer science
o civil engineering
° economics

o business.

For more details, go to bestcourse4me.com or UCAS.



http://www.bestcourse4me.com/
http://www.bestcourse4me.com/
https://www.ucas.com/

Which career appeals to you?

Studying Physics at A-level or degree level opens up all sorts of career opportunities.
. Geophysicist/field seismologist

. Healthcare scientist, medical physics

. Higher education lecturer or secondary school teacher
. Radiation protection practitioner

. Research scientist (physical sciences)

. Scientific laboratory technician

. Meteorologist

i Structural or Acoustic engineer

. Product/process development scientist

. Systems developer

. Technical author.

You can also move into engineering, astrophysics, chemical physics, nanotechnology,
renewableenergyandmore. Withphysics, theopportunitiesare endless.

Specification at a glance

AS and A-level

1 Measurements and their errors
2 Particles and radiation

3 Waves

4 Mechanics and materials

5 Electricity

A-level only

6 Further mechanics and thermal physics
7 Fields and their consequences

8 Nuclear physics
9

Optionaltopics.Youwillstudyoneofthese:Astrophysics, Medical physics,
Engineering physics, Turning points in physics or Electronics.



The assessment for the A-level consists of threeexams

What's assessed What's assessed + What's assessed
Sections 1-5and 6.1 Sections 6.2 Section A: Compulsory
(Periodic motion) (Thermal Physics), 7 and 8 section:Practicalskillsand

data analysis
Assumed knowledge from

) Section B: Optional topic
sections 1to0 6.1

Assessed Assessed Assessed
e written exam: 2 hours e written exam: 2 hours e written exam: 2 hours
* 85 marks e 85 marks * 80 marks
e 34% of A-level e 34% of A-level * 32% of A-level
Questions Questions Questions
60 marks of short and long 60 marks of short and long 45 marks of short and long
answer questions and 25 answerquestionsand 25 answerquestions on
multiple choice questions on multiple choice questions practical experiments and
content. on content. data analysis.

35 marks of short and long
answer questions on
optional topic.




Resources to help

AQA website.

Institute of Physics (IOP)

ThelOPdoeverythingfromresearchlike that taking place at CERN to lobbying MPs.
You'll find lots of handy resources on their website at iop.org/tailored/students/

The student room

Join the A-level Physics forums and share thoughts and ideas with other
students if you’re stuck with your homework. Just be very careful not to share any
detailsaboutyourassessments, thereareseriousconsequencesifyou’re caught
cheating. Visit thestudentroom.co.uk

Textbooks

OurapprovedtextbooksarepublishedbyCollins,Hodderand Oxford University Press.
Textbooks from other publishers will also be suitable, but you’ll need to double
check that the content and formula symbols they use match our specification.

Revision guides

These are great if you want a quick overview of the course when you’re revising for your
exams. Rememberto use othertools as well, as these aren’t detailed enough on their
own.


http://www.iop.org/tailored/students/
http://www.thestudentroom.co.uk/
http://www.aqa.org.uk/resources/science/as-and-a-level/physics-7407-7408/teach/textbooks

YouTube

YouTube has thousands of Physics videos. Just be careful to look at who produced
the video and why because some videos distort the facts. Check the author, date and
comments —these help indicate whethertheclipisreliable. Ifin doubt, ask your
teacher.

Magazines

Focus, New Scientistor Philip Allanupdates canhelpyou putthe physicsyou’re
learning in context.



Getting prepared

All sciences at A-level are very demanding and require commitment, hard work and
resilience. Here are a few activities to prepare you for this course

Complete this
course

in which you
will learn the
physical
processes behind climate
variation around the world to
better understand the causes of
climate change.

Causes of Climate Change
University of Bergen and Bjerknes

Centre for Climate Research

Listen

((( 4 ))) to this

b radio
programme in which BBC
security correspondent
Gordon Corera goes
inside Britain's secret
listening station.

GCHQ Cracking the Code
BBC Sounds

Listen to this
4 radio
((< ‘ ))) programme
which explores
why NASA’s third bid to land on
the moon was flawed from the
start.

13 Minutes to the Moon
BBC Sounds

Read

this

article

from a
clinical psychologist
which provides practical
ways to overcome
whatever life throws your
way.

8 tips to help you become
more resilient

Ideas TED

Read this

article in

which

evolutionary

biologist
Barbara Natterson-Horowitz
and writer Kathryn Bowers
make the case for why parents
— animal and human — should
remain involved in the lives of
their full-grown offspring.

Humans aren’t the only ones
that help out their adult kids
Ideas TED

Watch this
TED talk in
which

D

neuroscientist Robert
Sapolsky asks the question:
How can humans be so
compassionate and altruistic -
- and also so brutal and
violent?

The biology of our best and
worst selves
TED Talks - Robert

Sapolsky

Complete this
course, which
aims to
demystify the
ageing process,
and learn how our everyday
behaviours are likely to affect our
long-term musculoskeletal health.

The science of staying active in old
age

The Universities of Leeds, Sheffield
and Newcastle

Complete this
course

which is an
entertaining
and
illuminating exploration into the
impact dentistry has on our lives.

Discover Dentistry
The University of Sheffield
Available now or 15th June 2020

D

Watch
this TED
talk which
explains why surfers are
masters of complicated
physics.

The Physics of surfing
TED Talk - Nick Pizzo

Listen to this
{ radio
((( b ))) programme
in which
Brian Cox meets some celebrity
physics enthusiasts, including
Alan Alda and Eddie Izzard.

Physics Rocks
BBC Sounds

Complete this
course which
explores the
organic
chemistry
behind everyday things such
as perfume, medicine and
sport.

Exploring Everyday
Chemistry

University of York (starts
29th June)

@

Watch this TED talk
which explores the
science behind
making cookies.
Once you have watched this, why
not try and make your own?

The chemistry of Cookies
TED Talks - Stephanie Warren

Listen to this
[ radio
((( ‘, ))) programme
in which
Susan
Marling asks why the UK has the
lowest proportion of female
engineers in Europe.

Britain’s Hidden Talent: Women

Engineers
BBC Sounds

1 .
(@YD)

programme which explores
all sorts of science-related
topics (including the
Coronavirus).

BBC Inside Science
BBC Sounds

O

Watch this TED talk
inwhich George
Zaidan describes the
physics behind this
frustrating phenomenon.

Why is ketchup so hard to pour
TED Talk - George Zaidan

Read this
article from
marine
scientist
Roger Hanlon.
In it he explores how the heck
colour-blind cephalopods —
octopus, squid and others —
achieve such a good colour match
when they camouflage (in short:
amazing, distributed brains).

Oddballs with high-level
intelligence: a Q & A with Roger

Complete this course
which will teach you how
to solve encrypted maths
puzzles, in which
numbers are replaced by
letters or symbols.

Maths Puzzles:

Cryptarithms

Symbologies and Secret
Codes

Watch this TED
@ talk in which

Angelina Arora

shares howa
lasting combination of curiosity
and strategically applied science
could help solve the world's
problems.

What creating atoxin-free plastictaught

meaboutproblem-solving
TED Talk - Angelina Arora

Complete this course

and explore the diverse
skills and knowledge
required to be a nurse and
find out where a career in
nursing could take you.

Introduction to Nursing:
Bioscience, Psychology, and
Sociology

IInivercitu nfl pode

Listen to this
[ radio
((( ‘, ))) programme
which tackles
the big issue of
lack of diversity in engineering. In
the UK, 91% of jobs in the
engineering industry are filled by
men and 92% of jobs are filled by
white people. So what can we do
about it?

BBC Live Wires

How can we make UK engineering
more diverse?



https://www.futurelearn.com/courses/causes-of-climate-change
https://www.bbc.co.uk/sounds/play/b00rmssw
https://ideas.ted.com/humans-arent-the-only-ones-that-help-out-their-adult-kids-heres-why-animals-do-it-too/
https://ideas.ted.com/humans-arent-the-only-ones-that-help-out-their-adult-kids-heres-why-animals-do-it-too/
https://www.ted.com/talks/robert_sapolsky_the_biology_of_our_best_and_worst_selves
https://www.ted.com/talks/robert_sapolsky_the_biology_of_our_best_and_worst_selves
https://www.futurelearn.com/courses/musculoskeletal
https://www.futurelearn.com/courses/musculoskeletal
https://ideas.ted.com/8-tips-to-help-you-become-more-resilient/
https://ideas.ted.com/8-tips-to-help-you-become-more-resilient/
https://www.bbc.co.uk/sounds/play/w3ct0pc5
https://www.futurelearn.com/courses/everyday-chemistry
https://www.futurelearn.com/courses/everyday-chemistry
https://www.ted.com/talks/stephanie_warren_the_chemistry_of_cookies
https://www.bbc.co.uk/sounds/play/b00d9yz5
https://www.bbc.co.uk/sounds/play/b00d9yz5
https://www.futurelearn.com/courses/discover-dentistry
https://www.ted.com/talks/nick_pizzo_the_physics_of_surfing
https://www.bbc.co.uk/sounds/play/m000glnw
https://www.ted.com/talks/george_zaidan_why_is_ketchup_so_hard_to_pour#t-4453
https://www.ted.com/talks/george_zaidan_why_is_ketchup_so_hard_to_pour#t-4453
https://www.bbc.co.uk/sounds/play/b05s3nmw
https://www.bbc.co.uk/sounds/play/b05s3nmw
https://ideas.ted.com/oddballs-with-high-level-intelligence-a-q-a-with-roger-hanlon-about-the-amazing-octopus/
https://ideas.ted.com/oddballs-with-high-level-intelligence-a-q-a-with-roger-hanlon-about-the-amazing-octopus/
https://www.futurelearn.com/courses/maths-puzzles
https://www.futurelearn.com/courses/maths-puzzles
https://www.futurelearn.com/courses/maths-puzzles
https://www.futurelearn.com/courses/maths-puzzles
https://www.ted.com/talks/angelina_arora_what_creating_a_toxin_free_plastic_taught_me_about_problem_solving
https://www.ted.com/talks/angelina_arora_what_creating_a_toxin_free_plastic_taught_me_about_problem_solving
https://www.futurelearn.com/courses/nursing-the-application-of-bioscience-psychology-and-sociology
https://www.futurelearn.com/courses/nursing-the-application-of-bioscience-psychology-and-sociology
https://www.futurelearn.com/courses/nursing-the-application-of-bioscience-psychology-and-sociology
https://www.bbc.co.uk/sounds/play/p07fpxvn
https://www.bbc.co.uk/sounds/play/p07fpxvn
https://www.bbc.co.uk/sounds/play/p07fpxvn

Hanlon about the amazing

octopus

O

examines the

Watch
this TED
talk
which

pharmaceutical industry
and its impact on doctors
and the wider medical

world.

What doctors don’t know

Complete this course which is ideal for
anyone considering working in residential
care homes or nursing. You will also learn
about the 6 ‘Rs’ of medicine
administration: right patient, right
medicine, right route, right dose, right time and resident’s right
to refuse.

Ly

Understand the key principles of medicine administration
University of East Anglia

about the drugs they

prescribe

BBC Sounds

Useful information and activities

Greek letters

Greeklettersare used ofteninscience. They can be used as symbols for numbers (such
asm=3.14...), as prefixes for units to make them smaller

(eg wm =0.000 000 001 m) or as symbols for particular quantities (such as 4

which is used for wavelength).

The Greek alphabet is shown below.

A 0 alpha N A% nu
B B beta = & ksi
I Y gamma O 0 omicron
A ") delta I1 T pi
E € epsilon P p rho
Z C zeta b) coro sigma
H N eta T T tau
® 9 theta Y V upsilon
I 1 iota () () phi
K K kappa X X chi
A A lambda ¥ \J psi
M o8 mu Q ® omega



https://ideas.ted.com/oddballs-with-high-level-intelligence-a-q-a-with-roger-hanlon-about-the-amazing-octopus/
https://ideas.ted.com/oddballs-with-high-level-intelligence-a-q-a-with-roger-hanlon-about-the-amazing-octopus/
https://www.ted.com/talks/ben_goldacre_what_doctors_don_t_know_about_the_drugs_they_prescribe?referrer=playlist-what_you_need_to_know_about_me#t-35170
https://www.ted.com/talks/ben_goldacre_what_doctors_don_t_know_about_the_drugs_they_prescribe?referrer=playlist-what_you_need_to_know_about_me#t-35170
https://www.ted.com/talks/ben_goldacre_what_doctors_don_t_know_about_the_drugs_they_prescribe?referrer=playlist-what_you_need_to_know_about_me#t-35170
https://www.futurelearn.com/courses/medicine-administration-for-carers

List all of the uses of Greek letters that you have encounteredinyour GCSE
Science and Maths studies.

Sl units

Every measurement must have a size (eg 2.7) and a unit (eg metres or °C).
Sometimes, there are different units available for the same type of measurement.
Forexampleounces, pounds, kilogramsandtonnesareallused as units for mass.

Toreduce 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,ametre in the
UK is the same as a metre in China.

The seven Sl base units are:

mass m kilogram kg
length lorx metre m

time t second S

electric current 1 ampere A
temperature T kelvin K
amount of N mole mol

substance

luminous intensity (not used at A-level) candela cd

10



All other units can be derived from the Sl base units. For example, area is measured

insquare metres (written as m?) and speed is measured in metres per second (written
-1

asms ).

Some derived units have their own unit names and abbreviations, often when the
combinationofSlunitsbecomescomplicated. Somecommonderivedunits are:

Force F newton N kg m s
Energy EorWw joule J kg m? s
Frequency f hertz Hz S!

It is not always appropriate to use a full unit. For example, measuring the width of a
hair or the distance from Manchester to London in metres would cause the numbers
to be difficult to work with.

Prefixes are used to multiply each of the units. You will be familiar with centi
(meaning 1/100), kilo (1000) and milli (1/1000) from centimetres, kilometres and
millimetres.

Thereis a wide range of prefixes. The majority of quantities in scientific contexts will be
guoted using the prefixes that are multiples of 1000. For example, a distance of 33
000 m would be quoted as 33 km. The most common prefixes you will encounter are:

Tera T 10" 1 000 000 000 000
Giga G 10° 1 000 000 000
Mega M 108 1 000 000
kilo k 103 1000
deci d 10 0.1 1/10
centi c 107 0.01 1/100
milli m 1073 0.001 1/1000
micro mn 10°® 0.000 001 1/1 000 000
nano n 10° 0.000 000 001 1/1 000 000 000
pico p 10" 0.000 000 000 001 1/1 000 000 000 000
femto f 107 |  0.000 000 000 000 001 1/1 000 000 000 000 000

11



Which Sl unit and prefix would you use for the following quantities?
1. The length of a finger
The temperature of boiling water
The time between two heart beats
The width of an atom

The mass of iron in a bowl of cereal

S T

The current in a simple circuit using a 1.5 V battery and bulb

Sometimes, there are units that are used that are not combinations of Sl units and
prefixes.

These are often multiples of units that are helpful to use. For example, alight year is a
distance of 9.46 x 102 km.

Re-write the following in Sl units.

1. 1 minute

2. 1 hour

3. 1 tonne

12



Re-write the following quantities:

1. 1502 metres in kilometres

2. 0.00045 gramsin micrograms
3.  0.00045 metres in millimetres
4. 1055 kilometres in metres

5. 180 megaseconds in seconds

6. 2500 centimetres in millimetres

13



The delta symbol A

Thedeltasymbolisusedtomean “changein”. Forexample, at GCSE,youwould have
learned the formula:

distance which can be written as s= d

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

<€

<€ >

time at starting change intime time at end point of
point of measurement

measurement

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

—dlsplacement which can be writtenas V = as

velocity = —
ly time At

Note: the delta symbol is a property of the quantity it is with, so you treat “As” asone
thing when rearranging, and you cannot cancel the delta symbols in the equation
above.

14



Research exercise

1. Find outthe difference between:
speed and velocity

distance and displacement

2.  Lookatthe A-level Physics formula sheet on the AQA website (it’s under
“assess” onthePhysics A-level page). Which equationslooksimilartoones you’ve
encountered at GCSE, but include the delta symbol?

Important vocabulary for practical work

There are many words used in practical work. You will have come across most of these
words in your GCSE studies. It is important that you are using the right definition for

each word. The activity onthe next page tests your understanding of terms used in
practical work.

15



Jointheboxest

Accurate

Data

Precise

Prediction

Range

Repeatable

Reproducible

Resolution

Uncertainty

Variable

Control
variable

Dependent
variable

link the wd

rd to its definition.

Astatement suggesting what may happeninthe
future.

An experiment that gives the same results when a
different person carries it out, or a different set of
equipment or technique is used.

A measurement that is close to the true value.

An experiment that gives the same results when the
sameexperimenterusesthesame methodand
equipment.

Physical,chemicalorbiologicalquantitiesor
characteristics.

Avariable thatis kept constant during an
experiment.

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

This is the smallest change in the quantity being
measured (input) of a measuring instrument that
gives a perceptible change in the reading.

Theinterval within the true value can be expected to
lie.

Thespread of data, showingthe maximumand
minimum values of the data.

Measurements where repeated measurements show

very little spread

Information, in any form, that has been collected.

16




Maths help

Physics

uses the language of mathematics to make sense of the world. It is

important that you are able to use maths. The following exercises will help you to
practise some of the maths you have covered during your GCSE studies to help with
your A-level course.

Write in standard form
(a) 379.4
(b) 0.0712

Write as ordinary numbers (use the data sheet on the last page of this
booklet):

(@) The speed of light

(b) The charge on an electron

Write one quarter of a million in standard form.

Write these constants in ascending order (ignoring units): permeability
offreespace; the Avogadro constant; proton rest mass; acceleration due

to gravity; mass of the Sun.

Work out the value of the following.
Giveyouranswerin standard form.

The mass of an electron/the mass of the Earth (use the data sheet).

6. Solve (2.4 x 10")x = 1.44 x 10°

Give your answer in standard form.

17




1. Howmany rockets would be needed to deliver 30 tonnes of material toa space
station, if every rocket could hold 7 tonnes?

2.  Apowerstationhasanoutput of 3.5 MW. The coal used had a potential
output of 9.8 MW.

Work out the efficiency of the power station.

Give your answer as a percentage to one decimal place.

3. Avradioactive source produces 17 804 beta particles in 1 hour.
Calculate the mean number of beta particles producedin 1 minute. Give

your answer to one significant figure.

18



1. The ratio of turns of wire on a transformer is 350 : 7000 (input :output)

What fraction of the turns are on the input side?

2. Abagofelectrical components contains resistors, capacitors and diodes.

2
of the components are resistors.

5

The ratio of capacitors to diodesinabagis 1:5. There are 100 components in total.

How many components are diodes?

3.  The number of coins in two piles are in the ratio 5 : 3. The coins in the first pile
are all 50p coins. The coins in the second pile are all £1 coins.

Which pile has the most money?

4.  Arectangle measures 3.2 cm by 6.8 cm. Itis cut into four equal sized smaller
rectangles.

Work out the area of a small rectangle.

5.  Smallcubes of edge length 1 cm are putinto a box. The box is a cuboid of length
5 cm, width 4 cm and height 2 cm.

How many cubes are in the box if it is half full?

6. Inacircuitthereare 600resistors and 50 capacitors. 1.5% of the resistors are faulty.
2% of the capacitors are faulty.

How many faulty components are there altogether?

7.  How far would you have to drill in order to drill down 2% of the radius of the
Earth?

8.  Powerstation Awas online 94% of the 7500 days it worked for.

Power station B was online ° ogfthe 9720 days it worked for.

Which power station was offline for longer?
19




(a) Work out the length of AB.

(Not drawn accurately)

(b) Work out the length of PR.
P
60° [
R 2.5cm Q

(Not drawn accurately)

20




Work out the lengths of the unlabelled sides.

2.0cm

5.0cm

10.0cm
8.0cm

2.

The mean weight of 9 people is 79 kg
A 10th person is such that the mean weight increases by 1 kg

How heavy is the 10th person?

Apendulumcompletes 12 swingsin 150s.

Work out the mean swing time.

21




1. Rearrange y = 2x + 3 to make x the subject.

2.  Rearrange C = 2mr to make r the subject.

1
3. Rearrange E = 5 mv to make v the subject.

4l

4. Rearranges =ut + Hat to make u thesubject.

4

5. Rearranges =ut+ Hat to make a thesubject.

Y
6. Rearrange = to make r the subject.
r

X
7. Rearrange T= 27r\/r to make r the subject.

8. Rearrange Vv = a)lélz — X2 to make x the subject.

Note: in science, subscripts are often used to label quantities. So in the following two
examples, there are two masses, m; and m2. The 1 and 2 are part of the quantity and should
be kept with the m.

Gy
9. Rearrange FF= "2 46 make my thesubject.
14

Gmym,
10. Rearrange F = "1™ 46 make r the subject.

22



1. The cost of hiring a piece of equipment is given by the formula C = 8d + 10, where
d isthe number of days for which the equipmentis hired and C (£) is the total cost
of hire.

Add a line to the graph to show this equation C = 84 + 10
2. Forthe above graph, what was the deposit required for hiring the equipment?

3. Another shop hires out equipment where the cost of hire is given by the
formula C =5d + 24

Josh says that the first supplieris always cheaper if you want to hire
equipment.

Add this formula to the graph.

Is he correct? Give reasons for your answer.

.....

.....

23



4. Thecostof hiringalaseris worked out as follows:
Fixed charge = £28
Cost perday =£12

Draw a graph to work out the cost of hiring the laser for 6 days.

5. Another firm hires out a laser machine for £22 fixed charge, plus the cost of the
first 2 days at £20 per day, then £8 for each additionalday.

Draw a graph on the same axes as the one above to show the cost of hiring the laser
for 6 days.

Which firm would you use to hire the laser machine for 5 or more days? Give

reasons for your answer.

24



6. Draw graphs of the following functions fromx =—3tox =+3
Choose axes that allow all values of all graphs to be shown. y = x?,

y=2x>and y =\ ( x) for positive numbers only.

25



1. The graph shows the speed of a car between two sets of traffic lights. It
achieves a maximum speed of v metres per second.
It travels for 50 seconds.

The distance between the traffic lights is 625 metres.

N Not drawn

accurately
_ v

Speed /
ms !
1 T T >
0
0 20 40 50

Time /s

Calculate the value of v

2.  The graph shows the speed of a train between twostations.

A
i Not drawn
>0 accurately
Speed /
ms !
1 T | >
0
0 20 40 50
Time /s

Calculate the distance between the stations.

26



3 The graph shows the speed-time graph of a car.
A '
] L6 |
| e \\ e |
L1l IS Jeec.4.. 3 ENEEEEEE N
I ,/ T Hh, mS_’l 1 ,"3\;:\ . m
i [ "]
Padl 2 H ]
LA B i
—
0
0 1 2 3 4 5 6 7 8
Time /s

Use the graph to work out:

a.  The maximum speed of the car.

b. The total distance travelled.

C. The average speed for the journey.

d. The deceleration of the car after 8 seconds.

There are a number of activities throughout this resource. The answers to some ofthe
activities are available on our secure website, e-AQA. Your teacher will be able to
provide you with these answers.

27



Data Sheet

Quantity
speed of light in vacuo
permeability of free

space

permittivity of free
space

magnitude of the
charge of electron
the Planck constant
gravitational constant
the Avogadro constant
electron rest mass
proton rest mass
neutron rest mass
gravitational field

strength

acceleration due to
gravity
atomic mass unit
mass of the Sun
mean radius of the Sun

mass of the Earth

mean radius of the
Earth

Symbol

Ho

€0

Na

me

Mmn

Value

3.00x 108

41 x 10-7

8.85x 10-12

1.60 x 10-19

6.63 x 10-34

6.67 x 10-11

6.02 x 1023

9.11x10-3t

1.67(3) x 1027

1.67(5) x 10-27

9.81

9.81

1.661 x 10-27

1.99 x 1030

6.96 x 108

5.98 x 1024

6.37 x 106

28

Units

m s-1

kg

N kg-1

m s-2

kg
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