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Relationships for Physics 1
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Relationships for Physics 2
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Waves & Light
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Electricity
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Radiation
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Mechanics
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Quantum Mechanics
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Fundamental Physics Constants

Name Symbol Value

Gravitational constant G 6·67408 × 10−11 m3 kg−1 s−2

Mass of the earth ME 5·972 × 1024 kg

Radius of the earth rE 6,371 × 103 m

Planck’s constant h 6·63 × 10−34 J s

Boltzmann’s constant k 1·38066 × 10−23 J K−1

Stefan — Boltzmann constant σ 5·67 × 10−8 W m−2 K−4

Wien’s constant – 2·90 × 10−3 m K

Avogadro’s number NA 6·022 × 1023

Gas constant R 8·314510 J mol−1 K−1

Monatomic Adiabatic index – 1·67

Mass of electron me 9·10939 × 10−31 kg

Mass of neutron mn 1·67493 × 10−27 kg

Mass of proton Mp 1·67262 × 10−27 kg

Electron volt eV 1·603 × 10−19 J

Permittivity of free space εo 8·854 × 10−12 C2 N m−2

1
4 oπЄ 8·987 × 109 N m2 C−2

Permeability of free space µo 4π × 10−7 N A−2
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DATA SHEET

Standard Pressure and Temperature

Quantity Symbol Value

Standard temperature T 273 K

Standard pressure P 1·013 × 105 Pa

Molar volume of an ideal gas – V
n = 0·0224 m3 mol−1

Common Physical Quantities

Quantity Symbol Value Quantity Symbol Value

Speed of light in vacuum c 3·00 × 108 m s−1
Mass of 
electron me 9·11 × 10−31 kg

Magnitude of the charge 
on an electron e 1·60 × 10−19 C

Mass of 
neutron mn 1·675 × 10−27 kg

Gravitational 
acceleration on Earth g 9·81 m s−2 Mass of 

proton mp 1·673 × 10−27 kg

Planck’s constant h 6·63 × 10−34 J s

Refractive Indices

The refractive indices refers to sodium light of wavelength 589 nm and to substances at a temperature 
of 273 K.

Substance Refractive 
Index

Substance Refractive 
Index

Diamond 2·42 Water 1·33

Crown glass 1·50 Air 1·00
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DATA SHEET (continued)

Spectra Lines

Element Wavelength 
nm

Colour Element Wavelength 
nm

Colour

Hydrogen

Sodium

656

486

434

410

397

389

589

Red

Blue-green

Blue-violet

Violet

Ultraviolet

Ultraviolet

Yellow

Cadmium 644

509

480

Red

Green

Blue

Lasers

Element Wavelength 
nm

Colour

Carbon dioxide

Helium-neon

  9550

10590

    633

Infrared

Infrared

Red

Properties Of Selected Materials

Substance Density 
kg m−3

Melting point 
K

Boiling point 
K

Aluminium 	 2·70 × 103   933 2623

Copper 	 8·96 × 103 1357 2853

Ice 	 9·20 × 102   273

Sea Water 	 1·02 × 103   264   377

Water 	 1·00 × 103   273   373

Air 1·29

Hydrogen 	 9·00 × 10−2     14     20

The gas densities refer to a temperature of 273 K and a pressure of 1·01 × 105 Pa



Page fourteen

Additional Relationships

Circle

πcircumference 2 r=

π 2area r=

Sphere

π 2area 4 r=

π 34
3volume r=

Trigonometry

sin opposite
hypotenuse

θ =

cos adjacent
hypotenuse

θ =

tan opposite
adjacent

θ =

sin cos2 2 1θ θ+ =

Moment of inertia

point mass

2I mr=

rod about centre

21
12I ml=

rod about end

21
3I ml=

disc about centre

21
2I mr=

sphere about centre

22
5I mr=

Table of standard derivatives

f (x) f ′(x)

sin ax cosa ax

cosax sina ax−

Table of standard integrals

f (x) ∫ f (x)dx

sin ax cos1 ax C
a

− +

cosax sin1 ax C
a

+
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Sodium

12

M
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M
agnesium

Transition Elem
ents

13A
l

2,8,3

Alum
inium

14Si
2,8,4

Silicon

15P
2,8,5

Phosphorus

16S
2,8,6

Sulfur

17Cl
2,8,7

Chlorine
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A
r

2,8,8

Argon
(3)

(4)
(5)

(6)
(7)

(8)
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19K
2,8,8,1

Potassium
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Ca
2,8,8,2

Calcium

21

Sc
2,8,9,2

Scandium

22Ti
2,8,10,2

Titanium

23V
2,8,11,2

Vanadium

24
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Chrom
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M
n

2,8,13,2

M
anganese
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Iron
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N
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Cu
2,8,18,1

Copper

30

Zn
2,8,18,2
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2,8,18,3

G
allium
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G
e

2,8,18,4

G
erm

anium

33

A
s

2,8,18,5
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34

Se
2,8,18,6

Selenium

35

Br
2,8,18,7
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ine

36

Kr
2,8,18,8

Krypton

37

Rb
2,8,18,8,1

Rubidium

38Sr
2,8,18,8,2

Strontium

39Y
2,8,18,9,2

Yttrium

40

Zr
2,8,18,

10,2
Zirconium

41

N
b

2,8,18,
12,1

N
iobium

42

M
o

2,8,18,13,
1

M
olybdenum

43

Tc
2,8,18,13,

2
Technetium

44

Ru
2,8,18,15,

1
Ruthenium

45

Rh
2,8,18,16,

1
Rhodium

46

Pd
2,8,18,

18,0
Palladium

47

A
g

2,8,18,
18,1
Silver

48

Cd
2,8,18,

18,2
Cadm

ium

49In
2,8,18,

18,3
Indium

50

Sn
2,8,18,

18,4
Tin

51

Sb
2,8,18,

18,5
Antim

ony

52

Te
2,8,18,

18,6
Tellurium

53I
2,8,18,

18,7
Iodine

54

Xe
2,8,18,

18,8
Xenon

55

Cs
2,8,18,18,

8,1
Caesium

56

Ba
2,8,18,18,

8,2
Barium

57

La
2,8,18,18,

9,2
Lanthanum

72

H
f

2,8,18,32,
10,2

H
afnium

73

Ta
2,8,18,
32,11,2
Tantalum

74W
2,8,18,32,

12,2
Tungsten

75

Re
2,8,18,32,

13,2
Rhenium

76

O
s

2,8,18,32,
14,2

O
sm

ium

77Ir
2,8,18,32,

15,2
Iridium

78

Pt
2,8,18,32,

17,1
Platinum

79

A
u

2,8,18,
32,18,1

G
old

80

H
g

2,8,18,
32,18,2
M

ercury

81Tl
2,8,18,
32,18,3
Thallium

82

Pb
2,8,18,
32,18,4

Lead

83Bi
2,8,18,
32,18,5
Bism

uth

84

Po
2,8,18,
32,18,6
Polonium

85

A
t

2,8,18,
32,18,7
Astatine

86

Rn
2,8,18,
32,18,8
Radon

87

Fr
2,8,18,32,

18,8,1
Francium

88

Ra
2,8,18,32,

18,8,2
Radium

89

A
c

2,8,18,32,
18,9,2

Actinium

104

Rf
2,8,18,32,

32,10,2
Rutherfordium

105

D
b

2,8,18,32,
32,11,2
D

ubnium

106

Sg
2,8,18,32,

32,12,2
Seaborgium

107

Bh
2,8,18,32,

32,13,2
Bohrium

108

H
s

2,8,18,32,
32,14,2
H

assium

109

M
t

2,8,18,32,
32,15,2

M
eitnerium

110

D
s

2,8,18,32,
32,17,1

Darm
stadtium

111

Rg
2,8,18,32,

32,18,1
Roentgenium

112

Cn
2,8,18,32,

32,18,2
Copernicium

57

La
2,8,18,
18,9,2

Lanthanum

58

Ce
2,8,18,
20,8,2
Cerium

59

Pr
2,8,18,21,

8,2
Praseodym

ium

60

N
d

2,8,18,22,
8,2

N
eodym

ium

61

Pm
2,8,18,23,

8,2
Prom

ethium

62

Sm
2,8,18,24,

8,2
Sam

arium

63

Eu
2,8,18,25,

8,2
Europium

64

G
d

2,8,18,25,
9,2

G
adolinium

65

Tb
2,8,18,27,

8,2
Terbium

66

D
y

2,8,18,28,
8,2

D
ysprosium

67

H
o

2,8,18,29,
8,2

H
olm

ium

68

Er
2,8,18,30,

8,2
Erbium

69

Tm
2,8,18,31,

8,2
Thulium

70

Yb
2,8,18,32,

8,2
Ytterbium

71

Lu
2,8,18,32,

9,2
Lutetium

89

A
c

2,8,18,32,
18,9,2

Actinium

90

Th
2,8,18,32,

18,10,2
Thorium

91

Pa
2,8,18,32,

20,9,2
Protactinium

92U
2,8,18,32,

21,9,2
U

ranium

93

N
p

2,8,18,32,
22,9,2

N
eptunium

94

Pu
2,8,18,32,

24,8,2
Plutonium

95

A
m

2,8,18,32,
25,8,2

Am
ericium

96

Cm
2,8,18,32,

25,9,2
Curium

97

Bk
2,8,18,32,

27,8,2
Berkelium

98

Cf
2,8,18,32,

28,8,2
Californium

99

Es
2,8,18,32,

29,8,2
Einsteinium

100

Fm
2,8,18,32,

30,8,2
Ferm

ium

101

M
d

2,8,18,32,
31,8,2

M
endelevium

102

N
o

2,8,18,32,
32,8,2

N
obelium

103

Lr
2,8,18,32,

32,9,2
Law

rencium

Lanthanides

A
ctinides


