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Data

Values are given to three significant figures, except where more are useful.

speed of light in a vacuum

permittivity of free space

elementary charge
Planck constant
gravitational constant
Avogadro constant
molar gas constant
Boltzmann constant
electron rest mass
proton rest mass
neutron rest mass
alpha particle rest mass

acceleration of free fall
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3.00 x 108 ms!

885x 107 2C2N!m2(Fm™)

1.60 x 10719 C

6.63x 10734 7Js

6.67 x 107" N m? kg2
6.02 x 1023 mol™!

8.31 J mol ' K~!

138 x 102 JK!

9.11 x 103! kg

1.673 x 1027 kg

1.675 x 10%" kg

6.646 x 1027 kg

9.81 ms
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Conversion factors
unified atomic mass unit

electron-volt

Mathematical equations
arc length =r@
circumference of circle = 2nr

area of circle = 12

curved surface area of cylinder = 2nrh

volume of cylinder = ntr2h

surface area of sphere = 4mr?

volume of sphere = i75}’3

3

Pythagoras’ theorem: a® = b* + 2

For small angle 8 => sinf =tanf = @ and cosf= 1

12(AB) = Iz(4) + 1g(B)
l2(5) =1g(A) - la(B)
In(x™) = n In(x)

In(e) = kx
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lu=1.661x 102" kg
1eV=160x10"17
1 day = 8.64 x 10*s

1 year ~3.16 x 107 s

1 light year ~ 9.5 x 105 m
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Formulae and relationships

Unit 1 — Mechanics

FX:FCOSH
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v=u+at
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S=ut+—_—at
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v =u? + 2as

F=ma
W=mg
moment = Fx

torque = Fd

0

useful energy output % 100%

efficiency =
ciency total energy input
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N | —
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stress = L
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strain =

&=

stress

Young modulus = ,
strain
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Unit 2 - Electrons, Waves and Photons

AQ = IAt
[ = Anev
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Unit 4 — Newtonian World

_Ap
F At
= 21
T
2
a=—
-
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w=27n=2nf
a=-2nf)?x

x = A cos(2nft)
Viax = C1f) A
E =mcAO
pV = NkT

pV =nRT

E=ZkT
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Unit 5 - Fields, Particles and Frontiers of
Physics

F = BIL sinf

F=BQv
¢ = BA cosf

induced e.m.f. = — rate of change of magnetic

flux linkage
AN
VP nP
Q=VC
W—in W=+ cy2
2 )
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age of Universe = ﬁo
3H,?
Po= 8nG
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