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Formulas 
Processing of data

( )Absolute uncertainty of the mean 
2

max minx xx −
∆ = ±

absolute uncertaintyPercentage uncertainty (%) 100%
measurement

= ×

measured value true valuePercentage error (%) 100%
true value

−
= ×

Heating processes

273K CT T= + U Q W∆ = +

Q mc T= ∆
energy output 100 %
energy input 1

η = ×

Q mL=

Ionising radiation and nuclear reactions

0
1
2

n
N N  =  

 
2E mc∆ = ∆

Special relativity

0
2

2(1 )

tt
v
c

=

−

0
2

2(1 )
v

m vp
v
c

=

−

2

0 2(1 )vL L
c

= − 2E mc∆ = ∆
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Electrical circuits

qI
t

= 2P I R=

WV
q

= 1 2t nV V V V= + +

WP
t

= 1 2 …t nR R R R= + +

V IR= 1 2t nI I I I= + +

P VI=
1 2

1 1 1 1

t nR R R R
= + +

Electromagnetism

2 2
0

1
4

Qq kQqF
r rπε

= = sinF qvB θ=

2 2
0

1
4

F q kqE
q r rπε

= = = cosBAφ θ=

UV
q
∆

= ( )N BAemf
t

⊥∆
= −

∆

0
2

IB
r

µ
π

= emf N
t
φ∆

= −
∆

0B nIµ= p p s sI V I V=

sinF BIL θ=
p p

s s

V N
V N

=
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Linear motion and force

v u at= + W E= ∆

21
2

s ut at= + W Fs=

2 2 2v u as= + 21
2kE mv=

netFa
m

= pE mg h∆ = ∆

p mv= 2 21 1
2 2before aftermv mv=∑ ∑

before aftermv mv=∑ ∑

Gravity and motion

y yv u gt= + 2 rv
T
π

=

21
2y ys u t gt= +

2

c
va
r

=

2 2 2y y yv u gs= +
2

c net
mvF F

r
= =

x xv u= 2
GMmF

r
=

x xs u t= 2
F GMg
m r

= =

gF mg=
2 2 2

3 3
4a b

a b

T T
GMr r
π

= =
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Waves

v f λ= ( )2 1
4

L n λ
= −

1f
T

= 1 1 2

2 2 1

sin 
sin 

v ni
r v n

λ
λ

= = =

2
L n λ= 2

1I
r

∝

Quantum theory

max
b
T

λ = 2n rλ π=

hcE hf
λ

= =
2
nhmvr
π

=

kE hf W= −
h
p

λ =

0W hf= 2 2
1 1 1

f i
R

n nλ

 
 = −
 
 

The Standard Model

b bB n n= − l lL n n= −

( )1
3 q qB n n= −
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Physical constants and unit conversions
Heating processes

Specific heat capacity of ice 3 1 1
i 2.05 10  J kg  Kc − −= ×

Specific heat capacity of water 3 1 1
w 4.18 10  J kg  Kc − −= ×

Specific heat capacity of steam 3 1 1
s 2.00 10  J kg  Kc − −= ×

Latent heat of fusion for water 5 1
f 3.34 10  J kgL −= ×

Latent heat of vaporisation for water 6 1
v 2.26 10  J kgL −= ×

Ionising radiation and nuclear reactions

Electron volt 191 eV 1.60 10 J−= ×

Speed of light in a vacuum 8 13 10  m sc −= ×

Atomic mass unit 271 amu 1.66 10  kg−= ×

Mass of an alpha particle 276.6446572 10  kgm −
α = ×

Mass of an electron 31
e 9.1093835 10  kgm −= ×

Mass of a neutron 27
n 1.6749275 10  kgm −= ×

Mass of a proton 27
p 1.6726219 10  kgm −= ×

Electrical circuits

Charge on an electron 191.6 10  Ce −= − ×

Electromagnetism

Coulomb’s constant 9 2 2

0

1  9 10  N m  C
4

k
πε

−= = ×

Magnetic permeability of free space 7 1
0 4 10  T m A  µ π − −= ×

Linear motion and force

Mean acceleration due to gravity on Earth 29.8 m sg −=
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Gravity and motion

Gravitational constant 11 2 26.67 10  N m  kgG − −= ×

Mass of the Earth 24
Earth 5.97 10  kgm = ×

Mass of the Moon 22
Moon 7.35 10  kgm = ×

Mass of the Sun 30
Sun 1.99 10  kgm = ×

Waves

Speed of sound in air at 25 °C 1
s 346 m sv −=

Quantum theory

Wien’s displacement constant 32.898 10  m Kb −= ×

Planck’s constant 346.626 10  J sh −= ×

Rydberg’s constant 7 11.097 10  mR −= ×

Scientific notation
Ratio to basic unit Prefix Abbreviation

10–18 atto a

10–15 femto f

10–12 pico p

10–9 nano n

10–6 micro μ

10–3 milli m

10–2 centi c

10–1 deci d

10 deca da

102 hecto h

103 kilo k

106 mega M

109 giga G

1012 tera T
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