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Fundamental constants

Quantity Symbol Approximate value
peceerstonffeefol g Josms:
Gravitational constant G 6.67 x10""Nm? kg2
Avogadro’s constant Na 6.02x10% mol™
Gas constant R 8.31JK"'mol™
Boltzmann’s constant Kg 1.38x102 JK'
Stefan—Boltzmann constant (o} 567x10°Wm2K™
Coulomb constant k 8.99x10°Nm?C=2
Permittivity of free space & 8.85x10 ™ C*N"'m>
Permeability of free space s 47x107 TmA™
Speed of light in vacuum c 3.00x10®ms™’
Planck’s constant h 6.63x10 Js
Elementary charge e 1.60x107"°C
Electron rest mass Me 9.110x10*"kg = 0.000549u = 0.511MeV c?
Proton rest mass m, | 1.673x10? kg=1.007276u=938MeV ¢
Neutron rest mass m, 1.675x10% kg =1.008665u=940MeV c2
Unified atomic mass unit u 1.661x10%" kg=931.5MeV c™
Solar constant S 1.36x10° Wm™
Fermi radius Ro 1.20x10"m
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Metric (SI) multipliers

peta P 10"
tera T 10"
giga G 10°
mega M 108
kilo k 10°
hecto h 102
deca da 10
deci d 107"
centi c 1072
milli m 1073
micro u 10°°
nano n 107°
pico p 1072
femto f 107"

Unit conversions

180°

T

1 radian (rad) =
Temperature (K) = temperature (°C)+ 273
1light year (ly) =9.46 x 10" m

1 parsec (pc) =3.26ly

1 astronomical unit (AU)=1.50x10""m
1 kilowatt-hour (kWh)=3.60x10° J

hc=1.99%x102Jm=1.24x10%eVm
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Electrical circuit symbols

cell

ac supply

voltmeter

resistor

lamp

light-dependent
resistor (LDR)

transformer

diode
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battery

switch

ammeter

variable resistor

potentiometer

thermistor

heating element

capacitor




Equations—Core

Note: All equations relate to the magnitude of the quantities only. Vector notation has
not been used.

If: y=ath

A
then: Ay =Aa+Ab Y

B T

If: y=a" A, =Acosf

A, =Asinf

v=u+at F=ma
s=uz‘+%at2 F<uR
F =u,R
vZ=u?+2as 1= H
s (v+u)t
2
W = Fscos0 p=mv
1 2
E, =5 mv F:ﬂ
At
1
EP:Eksz E _p_Z
K 2m
AE, =mgAh
power = Fv impulse = FAt = Ap

useful work out

efficiency =
y total work in

_ useful power out
total power in

N
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Q =mcAT

Q=mL

p=F
A
N
n=—
NA
pV =nRT
EK=§kBT=§iT
2 2N,

I o A?

I oc x72

I1=1,cos*0

n, _sin6, _Y

-
n, smG v,

AD
s="—
d

Constructive interference:
path difference = ni

Destructive interference:
path difference = (n + %)A
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I =nAvqg

e=I(R+r)

Kirchhoff’s circuit laws:
2V =0 (loop)

21 =0 (junction)

F =qvBsino

F =BILsinO

V=or
v:  An’r
a=—=—;
r T
2
v
F = = mo®r
r

o)}
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AE = Amc?

e

n

T

2e u c t 1
3 3
1 1
__ d b _
3° S 3

All quarks have a strangeness number
of 0 except the strange quark that has
a strangeness number of —1

All leptons have a lepton number
of 1 and antileptons have a lepton
number of —1

All

Quarks,
leptons

Charged

Quarks,
gluons

Graviton

W+, W-, Z°

Y

Gluons

power =

energy

time

power = %A pv?

= Power
A

albedo =

P =ecAT*

Ay (Metres) =

2.90x1073
T (kelvin)

_ total scattered power

total incident power
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Equations—AHL

X = X, sinwt; x = x, cos wt

V = wx, cos wt; v = —wx, sinwt

pendulum: T = Zn\ﬁ
g
mass-spring: T = 2n\/%

6=1.22&
b
A
R=—=mN
AL

nA=dsiné

Constructive interference: 2dn = [m + %) A

Destructive interference: 2dn =mA

vVziu

s

Moving source: f’=f[ v j

Moving observer: f'= f(v = u°j
%

Af AL
A

o<
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W =qAV,

W =mAV,

v . _GM v - kQ
g r ¢ r
— AVQ E__Ave
g=- Ar Ar
GMm kQq
By =mVy=-——|E=qVe=—"7
GMm kQq
Fg - r2 Fe - r2
2GM
Vesc =
p
. _[eM
orbit r
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& =BAcos0

"

rms 2

y Ve

ms 2

Rzﬁz\/rms
0 Irms

Pmax:IOVO

= 1

P =21V,

& _No I

e N, I,

c_d
"4

C =C,+C, +...

parallel

P(r) =y AV

h
AxAp = —=
* p>4n

AEAt > L
4

s

Physics data booklet @



Equations—Options

x' =x-vt

u=u-v
6 =tan™ (K)
c

1

Yy = 2
-

x'=y(x—vt); Ax"=y(Ax —vAt)

VX
t=y|lt——|;At'=y| At -

,_ u-v

S, uv

2

At =y At,
Lot
Y

(ct') = (x)* = (ct)* = (x)*

VAXx
2

)

E =ym,c?

E, =m,c*

E. =(y —=1)m,c?
p=ymy

E? = p*c® + my2c*

qV =AE,

Af _gAh
fooe
Rs=ZGzM
c
Af = Al‘OR
1-15s
p
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I' =Frsin@
I=Y mr?
I'=Ia

o =2nf

o, = +ot

®? = ©? +200

9=coit+1oct2
2

5
pv3 =

W =pAV

_ useful work done

constant (for monatomic gases)

energy input

—1-
nCarnot T

T

cold

hot

B=pVig

P=P, + p,gd
Av = constant

1 2
2 pv® + pgz + p = constant

F, =6nnrv
R=YP
n

Q=2n

Q=2n

energy stored

energy dissipated per cycle

energy stored

x resonant frequency x
power loss
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‘

YA w_ b
f v ou 7
P:%
no 1
m=%=_ﬁ sinc
,  u
m=2 attenuation =10log—
0
b D
near point =_+1;Minﬂnity e
! L, =10l 1
= oqg—
1 910
I=1e"

d (parsec)=

L=cAT*

L
4md?

p(arc-second)

A’maxT =2.9x10°mK

L oc M3.5

vz\/@,
3

_ 3H?
8nG

Pe
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