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STANDARD EQUATIONS AND 

CONSTANTS

This complete list of constants, mathematical formulae and physics 

equations is included for reference. It may be useful as an aid to your 

memory but please bear in mind that many of the entries will not be 

needed in this examination.
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Useful constants

magnitude of the acceleration 

due to gravity on Earth g = 9.81 m s−2

Newton’s universal

gravitational constant G = 6.673 × 10−11 N m2 kg−2

Avogadro’s constant Nm = 6.022 × 1023 mol−1

Boltzmann’s constant k = 1.381 × 10−23 J K−1

molar gas constant R = 8.314 J K−1 mol−1

permittivity of free space ε0 = 8.854 × 10−12 C2 N−1 m−2

1/4πε0 = 8.988 × 109 N m2 C−2

permeability of free space µ0 = 4π × 10−7 T m A−1

speed of light in vacuum c = 2.998 × 108 m s−1

Planck’s constant h = 6.626 × 10−34 J s

" = h/2π = 1.055 × 10−34 J s

Rydberg constant R = 1.097 × 107 m−1

Bohr radius a0 = 5.292 × 10−11 m

atomic mass unit amu (or u) = 1.6605 × 10−27 kg

charge of proton e = 1.602 × 10−19 C

charge of electron −e = −1.602 × 10−19 C

electron rest mass me = 9.109 × 10−31 kg

charge to mass ratio of 

the electron −e/me = −1.759 × 1011 C kg−1

proton rest mass mp = 1.673 × 10−27 kg

neutron rest mass mn = 1.675 × 10−27 kg

radius of the Earth 6.378 × 106 m

mass of the Earth 5.977 × 1024 kg

mass of the Moon 7.35 × 1022 kg

mass of the Sun 1.99 × 1030 kg

average radius of Earth orbit 1.50 × 1011 m

average radius of Moon orbit 3.84 × 108 m
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Mathematical formulae
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Book 2 Describing motion
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Book 3 Predicting motion
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Book 4 Classical physics of matter
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Book 5 Static fields and potentials
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Book 6 Dynamic fields and waves
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Book 7 Quantum physics: an introduction
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Book 8 Quantum physics of matter
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