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Data and Formulae Sheet for A2 1 and A2 2

Values of constants

12159.03

speed of light in a vacuum

permittivity of a vacuum

elementary charge

the Planck constant
(unified) atomic mass unit
mass of electron

mass of proton

molar gas constant

the Avogadro constant
the Boltzmann constant
gravitational constant

acceleration of free fall on
the Earth’s surface

electron volt
the Hubble constant

c=23.00 x 108 ms™1
g =28.85%x10"12F m™!

(L = 8.99 x 10° F-' m)
4t g

e=160x10"19C
h=6.63x10"34Js
1u=1.66 x 10727 kg

me =9.11 x 10731 kg

mp = 1.67 x 10727 kg
R=28.31J K1 mol™
Na=6.02 x 10% mol™’
k=1.38x 1072 JK™*

G =6.67 x 10711 N m? kg™

g=9.81ms™2
1eV=1.60x%x10"1J
Ho=2.4 x 10718 g1



Useful formulae

The following equations may be useful in answering some of
the questions in the examination:

Mechanics
conservation of energy % mv? —% mu? = Fs
for a constant force
Hooke's Law F = kx (spring constant k)
strain energy E=1rx=14x2
2 2
Uniform circular motion
mv?
centripetal Force F= —
Simple harmonic motion
displacement x = A cos ot
[
simple pendulum T=2n \/g
m
loaded spiral spring T=2rn K
Waves
two-source interference = %/

diffraction grating dsin0=n4i
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Thermal physics

average kinetic energy of 3

a molecule 5m (c?) = > kT
kinetic theory pV= % Nm {c?)
thermal energy Q = mcA0
Capacitors
capacitors in series 1 _ ] + 1 + L
P C=CiC, G
capacitors in parallel C=C1+Cr+C5
time constant T=RC _
capacitor discharge Q= Qoeﬁ_t
or V= VpeCR
-t
or I =IgecR
Light
? 1.1 1
lens formula 4 ==
u v f
Electricity

terminal potential difference V=E—1Ir
(e.m.f.,, E; Internal Resistance, r)
R1Vin
R1+ R2
a.c. generator E = BANwsinwt

potential divider Vout =
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Nuclear Physics

nuclear radius
radioactive decay

half-life

Particles and photons
Einstein’s equation

de Broglie equation

Astronomy
red shift

recession speed

Hubble’s law

12159.03
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