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Data, Formulae and Relationships

DATA

Values are given to three significant figures, except where more

— or fewer — are useful.
PHYSICAL CONSTANTS
acceleration of free fall

elementary charge

speed of light in a vacuum

Planck constant
Avogadro constant
molar gas constant
Boltzmann constant
gravitational constant

permittivity of free space

electron rest mass
proton rest mass
neutron rest mass
alpha particle rest mass

Stefan constant

9.81ms2

1.60 x 1071°C

3.00 x 108 ms™1

6.63 x 10734Js

6.02 x 1023 mol-"
8.31 Jmol- 1K1

1.38 x 10723y K1
6.67 x 10-""Nm?kg—2

8.85 x 10~12 CZN-1m—2
(Fm™)

9.11 x 10-31kg

1.673 x 102" kg
1.675 x 10~%" kg
6.646 x 10~2"kg

5.67 x 10°8Wm—=2K™4



QUARKS
up quark
down quark

strange quark

CONVERSION FACTORS
unified atomic mass unit
electronvolt

day

year

light year

parsec

MATHEMATICAL EQUATIONS

arc length = r6

circumference of circle = 2nr

area of circle = mtr?

charge = +ge

3
charge = —%e
charge = —%

1u=1.661 x 10~2" kg
1eV =1.60 x 10~19J

1 day = 8.64 x 10%s
1year=3.16 x10’s

1 light year = 9.5 x 107°m

1 parsec = 3.1 x 10"°m

curved surface area of cylinder = 2rtrh

surface area of sphere = 4rnr?
area of trapezium = %(a + b)h

volume of cylinder = nir2h



volume of sphere = %nr?’

Pythagoras’ theorem: a% = b? + ¢2

cosine rule: a2 = b? + ¢? — 2bccosA

sine rule: a __b ¢

sinA _sinB _ sinC

sin f=tan 6= fand cos 6 =1 for small angles

log(AB) = log(A) + log(B) (Note: Ig = log,, and In = log )

log [%] = log(A) — log(B)

log(x") = n log(x)

In(ek¥) = kx



FORMULAE AND RELATIONSHIPS

MODULE 2 - FOUNDATIONS OF PHYSICS

vectors F, = F cos 6

Fy=Fsin 6

MODULE 3 - FORCES AND MOTION

uniformly accelerated motion v=u+ at

=1
3—2(u+ v)t

- 1.2
s—ut+2at

v2 = uy? + 2as

Ap
force = At

p=mv

turning effects moment = Fx

torque = Fd

density p= %

- F
pressure =

p = hpg



work, energy and

power

springs and materials

W=Fxcos 0

useful energy output
total energy output

efficiency = x100%

MODULE 4 - ELECTRONS, WAVES AND PHOTONS

charge

current

work done

AQ = IAt

I = Anev

W=VvVQ;, W=E£EQ; W= Vit



resistance and resistors

power

internal resistance

potential divider

waves

refraction

1 1
— + +
R R, "R,
v2
P=VI,P=I?Rand P=

E=IR+r); E=V+Ir

n sin@ = constant

o~ 1
smC—n



_ he

quantum physics E = hf 7

hf= ¢+ KE__
h
A=l
p

MODULE 5 - NEWTONIAN WORLD AND ASTROPHYSICS

thermal physics E = mcA6

E=mL

ideal gases pV = NkT; pV=nRT

pV= %Nm ?

2-3
mc —2kT

m N-=

=3
= 2kT
circular motion w = ZTE; w = 2nf

V= wr

2
a=V7; a= aofr
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oscillations W="T;0= 2nf

X = Acoswt; x = Asinwt

v=twVA2 - x2

gravitational field g= %

GMm
r2

F=-—

GMm
r

energy = —

astrophysics hf= AE ; % =AE

dsinf@ = nA

Aot

max T

L = 4nr?oT4
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cosmology

AL _ Af _ v
AT f " ¢

V= Hod

- -1
t=H,

MODULE 6 — PARTICLES AND MEDICAL PHYSICS

capacitance and capacitors

12

=1,
W—2VC

7=CR
__t
— CR
X xoe

X =Xxy(1 - e_C_tR)



electric field

magnetic field

electromagnetism

V= 4n£0r

Qq

energy = dreyr

F = BlLsin0

F = BQv

¢ = BAcos0

__ ANg)
E=T AL

ng Vs _1Ip
n

vs
P Vp Is
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radius of nucleus R=ry, A'3

AN
radioactivity A = AN; At = AN

A, = In(2)
A=ApeM

— N a—h
N = Ny

Einstein’s mass-energy equation AE = Amc?
attenuation of X-rays I=1I,e"
ultrasound Z=pc

2
I, _ (42— 4y)
Iy (Z,+2,)

Af _2vcos0
f  cC
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