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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




y = Result.
a, b, ¢ = Quantities.

A = Uncertainty.

v = Final velocity.
u = Initial velocity.

a = Acceleration ('g’
for gravitational).

s = Displacement.

t = Time elapsed.

W = Work done.

F = Force.

s = Displacement.

EK = Kinetic energy.
m = Mass.

v = Velocity.

EP = Potential energy.
k = Spring constant

x = Extension.

g = Earth’s gravity.

h = Height.

Equations—Core

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

If: y=at b Adding/subtracting quantities:
uncertainty in result will be sum

then: Ay = Aa+ Ab of uncertainties of quantities.

Multiplying/dividing quantities: %

IF v ab  uncertainties of quantities are added
- V= c together to obtain % uncertainty in result
Ay Aa Ab  Ac
then: 2 =29, 29 AC
y a b ¢
, Powers of quantities: % uncertainty of
If: y=a quantity is multiplied by power to obtain
% uncertainty in result.
A Aa
then: = =|p22
y a

B T

AH = Acos0 Trigonometric rules of triangles are
applied when taking components of
vector quantities.

A, =Asinf

v=u-+at

s=ut+ 1 at? Equations applied to
2 uniform motion (known as

v2 =u? +2as ‘suvat’ equations).

v+u)t
S = g
2

W = Fscosf Workdone.

1, o
EK =—mv Kinetic energy.

2

P : : : :
Ep = E KAX? Elastic potential energy (in a spring).

AEp = MmgAh Gravitational potential energy.
power = Fyv Power.

useful work out
total work in

efficiency =

_ useful power out
total power in

Acceleration due to resultant force

F=ma
(Newton’s 2nd law of motion).

’:f < ,USR Frictional force on a static object.

I:f = ,UdR Frictional force on a dynamic object.

pP=mv Momentum.
A
F = —p Resultant force due to momentum.
At
2
EK = P Kinetic energy.
2m

impulse = FAt = Ap

N
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AH = Horizontal
component.

AV = Vertical
component.

F = Resultant force.
m = Mass.
a = Acceleration.

us = Coefficient of
static friction.

pd = “ dynamic “.
Ff = Frictional force.

R = Normal reaction
force.

p = Momentum.
m = Mass.

v = Velocity.

F = Force.
t=Time.

EK = Kinetic energy.


Boaz van der Vlugt


Boaz van der Vlugt


Boaz van der Vlugt
Adding/subtracting quantities: uncertainty in result will be sum 	  	  of uncertainties of quantities.

Boaz van der Vlugt
Multiplying/dividing quantities: % uncertainties of quantities are added together to obtain % uncertainty in result.
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Powers of quantities: % uncertainty of quantity is multiplied by power to obtain 	    % uncertainty in result.

Boaz van der Vlugt
Trigonometric rules of triangles are applied when taking components of vector quantities.

Boaz van der Vlugt
Equations applied to uniform motion (known as ‘suvat’ equations).



Boaz van der Vlugt
Acceleration due to resultant force (Newton’s 2nd law of motion).

Boaz van der Vlugt
v = Final velocity.

u = Initial velocity.

a = Acceleration (‘g’ for gravitational).

s = Displacement.

t = Time elapsed.
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y = Result.

a, b, c = Quantities.

Δ = Uncertainty. 
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AH = Horizontal component.

AV = Vertical component.
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F = Resultant force.

m = Mass.

a = Acceleration.

μs = Coefficient of static friction.

μd = “ dynamic “.

Ff = Frictional force.

R = Normal reaction force.

Boaz van der Vlugt
Frictional force on a static object.
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Frictional force on a dynamic object.
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W = Work done.

F = Force.

s = Displacement.

EK = Kinetic energy.

m = Mass.

v = Velocity.

EP = Potential energy.

k = Spring constant

x = Extension.

g = Earth’s gravity.

h = Height.

Boaz van der Vlugt
Work done.
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Kinetic energy.
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Elastic potential energy (in a spring).
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Gravitational potential energy.
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Power.
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p = Momentum.

m = Mass.

v = Velocity.

F = Force.

t = Time.

EK = Kinetic energy.
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Momentum.
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Resultant force due to momentum.
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Kinetic energy.


Q = Energy/heat.
m = Mass.

¢ = Specific heat
capacity.

T = Temperature.

L = Specific latent
heat.

T = Period.

f = Frequency.

¢ = Velocity.
f = Frequency.

A\ = Wavelength.

| = Intensity.
A = Amplitude.

x = Distance from
source.

10 = Original
intensity.

0 = Angle of
polarizer.

p = Pressure.
F = Force.

A = Area.

_ e

Q=mL

Q =mcAT Energy/heat given/received in changing
an object’s temperature.

Energy/heat given/received in changing
an object’s phase.

pV =nRT |deal gaslaw.

K

Pressure.

37 3R
2 2N,

Number of moles of a substance.

Average kinetic energy per
molecule of a gas.

N = Number of
atoms.

NA = Avogadro’s
constant.

V = Volume.

R = Gas constant.

T = Temperature.
EK = Kinetic energy.

kb = Boltzmann's

1

T=-—
f

c=fA

I o A?

[ ocx™

Period (time taken to complete 1

oscillation).

Speed of a wave.

Intensity of a wave vs. amplitude.
Intensity of a wave's radiation at a certain
distance from the source.

2 o Transmitted intensity of light incident
1= ] cos” 0 on a polariser (Malus's law).

n, sine,

Constructive interference:

n, sing,

path difference = ni

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

v, Refraction when a wave crosses a
= —= boundary between 2 media
v, (Snell’s law).

d

Maxima/minima on
screen in double slit

diffraction.
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n1/n2 = Index of
refraction.

0 = Angle of
incidence/refraction.

v = Wave velocity.
s = Fringe spacing.
A\ = Wavelength.

D = Distance to
screen.

d = Slit spacing.
n = Any integer (order

of minimum/
maximum).
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Q = Energy/heat.

m = Mass.

c = Specific heat capacity.

T = Temperature.

L = Specific latent heat.

Boaz van der Vlugt
Energy/heat given/received in changing an object’s temperature.
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Energy/heat given/received in changing an object’s phase.
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p = Pressure.

F = Force.

A = Area.

n = Number of moles.

N = Number of atoms.

NA = Avogadro’s constant.

V = Volume.

R = Gas constant.

T = Temperature.

EK = Kinetic energy.

kb = Boltzmann’s constant.

Boaz van der Vlugt
Pressure.
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Number of moles of a substance.
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Ideal gas law.
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Average kinetic energy per molecule of a gas.
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T = Period.

f = Frequency.

Boaz van der Vlugt
Period (time taken to complete 1 oscillation).
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Speed of a wave.
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Intensity of a wave vs. amplitude.
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Intensity of a wave’s radiation at a certain distance from the source.
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Transmitted intensity of light incident on a polariser (Malus’s law).
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n1/n2 = Index of refraction.

θ = Angle of incidence/refraction.

v = Wave velocity.

s = Fringe spacing.

λ = Wavelength.

D = Distance to screen.

d = Slit spacing.

n = Any integer (order of minimum/maximum).
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Refraction when a wave crosses a boundary between 2 media (Snell’s law).
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Fringe spacing in double slit diffraction.
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Maxima/minima on screen in double slit diffraction.
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c = Velocity.

f = Frequency.

λ = Wavelength.
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I = Intensity.

A = Amplitude.

x = Distance from source.

I0 = Original intensity.

θ = Angle of polarizer.


| = Current.

g = Charge.
t=Time.

F = Force.

k = Coulomb
constant.

r = Separation
distance.

€0 = Permittivity of
free space.

V = Potential.
W = Work done.

E = Electric field
strength.

n = Number of
charges per unit
volume.

A = X-sectional area.

v = Drift velocity.

€=Emf.
| = Current.

R = Resistance.

r = Internal resistance.

v = Velocity.

w = Angular velocity.
r = Radius of circle.

a = Acceleration.

T = Period of
rotation.

F = Force.

m = Mass.

[ = ﬂ Current.
At
E_k q,9, Force experienced by 2 charges
= r2 (Coulomb’s law).
1
k= 4T Coulomb constant.
0
V = ﬂ Potential difference.
q
F -
E = —  Electric field strength.
q

I= nAVq Current in a wire.

& =I(R +r) Emf of a cell.

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

21 =0 (junction)

Resistance.

R=Y
1

V2

P=V]=]?R=—_ Powersupplied/dissipated.
R

Rtotal = F\’1 + R2 + ... Total resistance of resistors
in series.
1 1 1 : :
=_— 4+ — 4 ... Total resistance of resistors
total R1 R2 in parallel.
p= RA Resistivity of material of a wire.
L
_ : Force on a charge moving through a
F =qvBsino

magnetic field.

. Force on a current-carrying wire in a
F =BILsin0 magnetic field.

v = r Velocity of body travelling in circle.

Mm  Force experienced by 2 masses
F=G r_2 (Newton'’s law of gravitation).

a v2 B 413r Centripetal acceleration. B F Field strength as experienced by a
- T - T2 g= E mass in the field.
v2 ) Field strength at a certain
F = — ma)2r Centripetal force. g= G — distance from body.
r r
6 Physics data booklet &

V = Potential.

| = Current.

R = Resistance.
P = Power.

p = Resistivity.

A = X-sectional area.

L = Length.
F = Force.
q = Charge.

v = Velocity of charge.

B = Magnitude of
magnetic field.

6 = Angle with field.

F = Force.

G = Gravitational
constant.

M = Mass of body.

m = Mass of body (in
a field).

r = Separation
distance of bodies.

g = Gravitational
field strength
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I = Current.

q = Charge.

t = Time.

F = Force.

k = Coulomb constant.

r = Separation distance.

ε0 = Permittivity of free space.

V = Potential.

W = Work done.

E = Electric field strength.

n = Number of charges per unit volume.

A = X-sectional area.

v = Drift velocity.

Boaz van der Vlugt
ε = Emf.

I = Current.

R = Resistance.

r = Internal resistance.



Boaz van der Vlugt
Current.
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Force experienced by 2 charges (Coulomb’s law).
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Coulomb constant.
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Potential difference.

Boaz van der Vlugt
Electric field strength.
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Current in a wire.
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Emf of a cell.
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V = Potential.

I = Current.

R = Resistance.

P = Power.

ρ = Resistivity.

A = X-sectional area.

L = Length.
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Resistance.
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Power supplied/dissipated.
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Total resistance of resistors in series.
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Total resistance of resistors in parallel.
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Resistivity of material of a wire.
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F = Force.

q = Charge.

v = Velocity of charge.

B = Magnitude of magnetic field.

θ = Angle with field.
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Force on a charge moving through a magnetic field.
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Force on a current-carrying wire in a magnetic field.

Boaz van der Vlugt
v = Velocity.

ω = Angular velocity.

r = Radius of circle.

a = Acceleration.

T = Period of rotation.

F = Force.

m = Mass.
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Velocity of body travelling in circle.
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Centripetal acceleration.
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Centripetal force.
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Force experienced by 2 masses (Newton’s law of gravitation).
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Field strength as experienced by a mass in the field.
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Field strength at a certain distance from body.
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F = Force.

G = Gravitational constant.

M = Mass of body.

m = Mass of body (in a field).

r = Separation distance of bodies.

g = Gravitational field strength


E = Energy.

h = Planck’s constant.
f = Frequency.

A\ = Wavelength.

¢ = Speed of light.

e = Elementary
charge.

u=Up.

d = Down.
c = Charm.
s = Strange.
t = Top.

b = Bottom.

A = Area swept out
by turbine blades.

p = Air density.

v = Wind speed.

Energy of a photon.

Wavelength of a photon.

W=

—1e d S b

1
3 3

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

Energy released when nucleons are
AE = Amc? "'
assembled into nucleus.

0 Ve Vi |

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

uarks, uarks,
All Q Charged Q
leptons gluons
Graviton W+, W-, Z° Y Gluons
power = e:ergy P=ecAT#* Powerradiated by a body.
ime
_3 Wavelength at
power = lApvg Pow.er available from a wind )’max (metres) — M which intensity of
2 turbine. T (kelvin) radiation is at a
maximum.
I = power Intensity of radiation.
albedo — total scattered power
total incident power
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E = Energy.
m = Mass.

c = Speed of light.

e = Electron.
u = Muon.
T = Tau.

v = Neutrino.

P = Power.
e = Emissivity.

o = Stefan-Boltzmann
constant.

A = Area.
T = Temperature.
A\ = Wavelength.

| = Intensity.
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E = Energy.

h = Planck’s constant.

f = Frequency.

λ = Wavelength.

c = Speed of light.
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Energy of a photon.
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Wavelength of a photon.
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E = Energy.

m = Mass.

c = Speed of light.
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Energy released when nucleons are assembled into nucleus.

Boaz van der Vlugt
e = Elementary charge.

u = Up.

d = Down.

c = Charm.

s = Strange.

t = Top.

b = Bottom.
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e = Electron.

u = Muon.

τ = Tau.

ν = Neutrino.
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A = Area swept out by turbine blades.

ρ = Air density.

v = Wind speed.
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Power available from a wind turbine.

Boaz van der Vlugt
P = Power.

e = Emissivity.

σ = Stefan-Boltzmann constant.

A = Area.

T = Temperature.

λ = Wavelength.

I = Intensity.
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Power radiated by a body.
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Wavelength at which intensity of radiation is at a maximum.
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Intensity of radiation.


w = Angular
frequency.

T = Period.
a = Acceleration.

x = Displacement
from equilibrium.

x0 = Maximum
displacement.

t = Time elapsed.
EK = Kinetic energy.
ET = Total energy.

| = Length of
pendulum.

g = Gravitational field
strength.

k = Spring constant.

0 = Angle.
A\ = Wavelength.

b = Slit width/
diameter.

R = Resolvance

AN = Smallest
possible resolvable
wavelength
difference.

m = Diffraction
order.

N = Number of slits
illuminated.

Equations—AHL

Angular frequency of oscillation.

a=—-wx Acceleration of object in SHM.

cos ot Displacement of

X=X, sinot; x = x,
0 ’ 0 object in SHM.

Velocity of
object in
SHM.

vV =1, /(xo2 — xz) Velocity of object in SHM.

V = wx, cos wt; v = —wx, sinwt

1 Kinetic ener f object i
— 2 2 2 gy ot object In
E, —Em(o (%" =X%) oy

1 2.2 N
ET =—Mw°Xx, Total energy of object in SHM.

2

pendulum: T = Zn\ﬁ
g

mass-spring: T = 2n\/%

Period of oscillation of
a pendulum in SHM.

Period of oscillation of
a mass on a spring in
SHM.

9=122 A First minimum for diffraction in a circular
- b aperture.
A . _
R =-"_=mN Resolvance of a diffraction grating.
AL

A Angle at which first minimum occurs
E in single-slit diffraction.

0 =

ni=dsind Path difference between slits for a
diffraction grating (constructive/
destructive interference).

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

Destructive interference: 2dn =mA

Interference patterns for thin-film
interference.

Moving source: f'= f v
v Eu
Moving observer: f'= f(v = u°j
%

AL

[ Jp—.
~

Doppler effect for light.

o<

Af
f
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0 = Angle.
A\ = Wavelength.

b = Slit width.

n = Any integer (for
diffraction grating).

A\ = Wavelength.

d = Slit spacing (for
diffraction grating).

6 = Angle.

d = Thickness of
medium (for TFI).

n = Refractive index
of medium (for TFI).

m = Any integer (for
TFI).

f' = Perceived
frequency.

f = Actual frequency.
v = Wave speed.

us = Velocity of
source.

uo = Velocity of
observer.

A\ = Wavelength.

v = Relative speed of
observer and source.

¢ = Speed of light.
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ω = Angular frequency.

T = Period.

a = Acceleration.

x = Displacement from equilibrium.

x0 = Maximum displacement.

t = Time elapsed.

EK = Kinetic energy.

ET = Total energy.

l = Length of pendulum.

g = Gravitational field strength.

k = Spring constant.
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Angular frequency of oscillation.
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Acceleration of object in SHM.
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Displacement of object in SHM.
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Velocity of object in SHM.
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Velocity of object in SHM.
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Kinetic energy of object in SHM.
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Total energy of object in SHM.
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Period of oscillation of a pendulum in SHM.
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Period of oscillation of a mass on a spring in SHM.
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θ = Angle.

λ = Wavelength.

b = Slit width.
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Angle at which first minimum occurs in single-slit diffraction.
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Path difference between slits for a diffraction grating (constructive/destructive interference).
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n = Any integer (for diffraction grating).

λ = Wavelength.

d = Slit spacing (for diffraction grating).

θ = Angle.

d = Thickness of medium (for TFI).

n = Refractive index of medium (for TFI).

m = Any integer (for TFI).
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Interference patterns for thin-film interference.
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θ = Angle.

λ = Wavelength.

b = Slit width/diameter.

R = Resolvance

Δλ = Smallest possible resolvable wavelength difference.

m = Diffraction order.

N = Number of slits illuminated.
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First minimum for diffraction in a circular aperture.
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Resolvance of a diffraction grating.
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f’ = Perceived frequency.

f = Actual frequency.

v = Wave speed.

us = Velocity of source.

uo = Velocity of observer.

λ = Wavelength.

v = Relative speed of observer and source.

c = Speed of light.

Boaz van der Vlugt
Doppler effect for light.


W = Work done.
q = Charge.

Ve = Electric
potential.

m = Mass.

Vg = Gravitational
potential.

W =gAV,

Work done moving a charge
between 2 points in a field.

W =mAV,

Work done moving a mass

between 2 points in a field.

Potential.

Field strength.

Potential energy.

Force.

GM kQ
vV, =-22 v =52
9 r ¢ or
— AVQ E — AVe
9= Ar
GMm kQq
Ep = \/g = — r Ep f— qu f— T
GMm kQq
Fg - r2 Fe - r2

2GM Escape velocity of a planet.
Vesc =
r

GM  Velocity of a body in circular orbit
Vorit = P around another body.
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Vg = Gravitational
potential.

Ve = Electric
potential.

G = Gravitational
constant.

k = Coulomb
constant.

M = Mass.
Q = Charge.

r = Separation
distance.

g = Gravitational
field strength.

E = Electric field
strength.

Ep = Potential
energy.

m = Mass.
q = Charge.

Fg = Gravitational
force.

Fe = Electric force.

V(esc) = Escape
velocity.

V(orbit) = velocity of
orbit.
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W = Work done.

q = Charge.

Ve = Electric potential.

m = Mass.

Vg = Gravitational potential.
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Work done moving a charge between 2 points in a field.
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Work done moving a mass between 2 points in a field.
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Potential.
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Field strength.
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Potential energy.
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Force.
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Escape velocity of a planet.

Boaz van der Vlugt
Velocity of a body in circular orbit around another body.
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Vg = Gravitational potential.

Ve = Electric potential.

G = Gravitational constant.

k = Coulomb constant.

M = Mass.

Q = Charge.

r = Separation distance.

g = Gravitational field strength.

E = Electric field strength.

Ep = Potential energy.

m = Mass.

q = Charge.

Fg = Gravitational force.

Fe = Electric force.

V(esc) = Escape velocity.

V(orbit) = velocity of orbit.


® = Magnetic flux.

B = B = Magnitude of
magnetic field.

A = Area of coil.

N = Number of turns.
t = Time elapsed.

v = Speed of wire.

| = Length of wire.

I(rms) = Effective
current.

|0 = Maximum current.
V(rms) = Effective pd.
VO = Maximum pd.

R = Resistance

P(max) = Maximum
power dissipated.

P = Power dissipated.
€ = Emf.
N = Number of turns.

p/s = Primary/
secondary.

E = Energy.

h = Planck’s constant.
f = Frequency.

® = Work function.

n = State of atom.

m = Mass.
v = Velocity.
r = Radius.

Y = Wave function.
V = Volume.

x = Position.

p = Momentum.

t=Time.

@ =BAcos6 Magnetic flux. C= ﬂ Capacitance of a capacitor.
74
c=-N AD Induced emf in a coil. ) ) _
At Cparallel — C1 + C2 +.. C:Zleltance of capacitors in
Induced emf in a conductor moving P ’
& =Bvl through a field. 1 1 1 Capacitance of capacitors in
Induced emf in a coiled wire moving C . N E T " series.
€ =BvIN through a field. seres ! 2
C-¢ A Capacitance of a capacitor.
T d
I — 10 Effective (root mean square) current in 1 5
e \/E an AC generator. E-= ECV Energy stored in a capacitor.
v Vo Effective (root mean square) potential 7 =RC Time constant for a circuit.
rms 2 difference in an AC generator.
t .
R_ ﬁ - \/nmS Resistance. q= qoe*; Exponential d.ecrease.z of charg.e
= 7 stored for a discharging capacitor.
0 rms
t .
. - -= Exponential decrease of current for a
Pmax = Iovo Maximum power dissipated. I = ]Oe T discharging capacitor.
_ 1 -
P= —IOV Average power dissipated. V=V _t Exponential decrease of potential
2 =Ve€ difference for a discharging capacitor.
& Np _ Is Ratios of emf, turns and current in a
8_ - F - ]_ transformer.
s s p
1
E= hf Energy of a photon. R = ROAE Nuclear radius of an element.
Kinetic energy of freed electron y o o
Emax = hf )} (photoelectric effect) (= e x N = Noe— Number of nuclei left in a radioactive
stopping voltage). sample.
13.6 ‘ . at . -
E=— 5 eV Quantised energy of electroninthe | A = A,Noe Activity of a radioactive sample.
n hydrogen atom.
nh Angular momentum of the orbiting : A . . . .
mvr = — lectron in the hvd ¢ Sin@ ~ —  First minimum of an electron diffraction
2m  electron in the hydrogen atom. D pattern around a circular object.
2 Probability that an electron will be
P(r) = |\|I| AV found within a small volume AV.
h Uncertainty in momentum and
AXAp > — Y
"~ 4q  position of a particle (Heisenberg).
h  Uncertainty in energy and lifetime of
AEAt > 4— the state of a particle (Heisenberg).
T
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C = Capacitance.

q = Charge.
V = Potential
(difference).

€ = Permittivity of
dielectric material.

A = Area of plates.

d = Separation of
plates.

E = Energy stored.

T = Time constant.

R = Resistance.

q0 = Original charge.
t = Time elapsed.

| = Current.

10 = Initial maximum
current.

VO = Initial maximum
potential difference.

R = Nuclear radius.

RO = Fermi radius
(constant).

A = Atomic mass
number.

N = Number of
nuclei.

NO = Original
number of nuclei.

A = Activity.
A\ = Decay constant.

0 = Angle of first
minimum.

A\ = De Broglie
wavelength.

D = Diameter of
circular object.


Boaz van der Vlugt
Φ = Magnetic flux.

B = B = Magnitude of magnetic field.

A = Area of coil.

N = Number of turns.

t = Time elapsed.

v =  Speed of wire.

l = Length of wire.

Boaz van der Vlugt
Magnetic flux.

Boaz van der Vlugt
Induced emf in a coil.

Boaz van der Vlugt
Induced emf in a conductor moving through a field.

Boaz van der Vlugt
Induced emf in a coiled wire moving through a field.

Boaz van der Vlugt
C = Capacitance.

q = Charge.

V = Potential (difference).

ε = Permittivity of dielectric material.

A = Area of plates.

d = Separation of plates.

E = Energy stored.

τ = Time constant.

R = Resistance.

q0 = Original charge.

t = Time elapsed.

I = Current.

I0 = Initial maximum current.

V0 = Initial maximum potential difference. 
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Capacitance of a capacitor.

Boaz van der Vlugt
Capacitance of capacitors in parallel.

Boaz van der Vlugt
Capacitance of capacitors in series.

Boaz van der Vlugt
Capacitance of a capacitor.

Boaz van der Vlugt
Energy stored in a capacitor.

Boaz van der Vlugt
Time constant for a circuit.

Boaz van der Vlugt
Exponential decrease of charge stored for a discharging capacitor.

Boaz van der Vlugt
Exponential decrease of current for a discharging capacitor.

Boaz van der Vlugt
Exponential decrease of potential difference for a discharging capacitor.

Boaz van der Vlugt
I(rms) = Effective current.

I0 = Maximum current.

V(rms) = Effective pd.

V0 = Maximum pd.

R = Resistance

P(max) = Maximum power dissipated.

P = Power dissipated.

ε = Emf.

N = Number of turns.

p/s = Primary/secondary.

Boaz van der Vlugt
Effective (root mean square) current in an AC generator.

Boaz van der Vlugt
Effective (root mean square) potential difference in an AC generator.

Boaz van der Vlugt
Resistance.

Boaz van der Vlugt
Maximum power dissipated.

Boaz van der Vlugt
Average power dissipated.

Boaz van der Vlugt
Ratios of emf, turns and current in a transformer.
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E = Energy.

h = Planck’s constant.

f = Frequency.

Φ = Work function.

n = State of atom.

m = Mass.

v = Velocity.

r = Radius.

Ψ = Wave function.

V = Volume.

x = Position.

p = Momentum.

t = Time.

Boaz van der Vlugt
Energy of a photon.

Boaz van der Vlugt
Kinetic energy of freed electron (photoelectric effect) (= e × stopping voltage).

Boaz van der Vlugt
Quantised energy of electron in the hydrogen atom.

Boaz van der Vlugt
Angular momentum of the orbiting electron in the hydrogen atom.

Boaz van der Vlugt
Probability that an electron will be found within a small volume ΔV.

Boaz van der Vlugt
Uncertainty in momentum and position of a particle (Heisenberg).

Boaz van der Vlugt
Uncertainty in energy and lifetime of the state of a particle (Heisenberg).
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R = Nuclear radius.

R0 = Fermi radius (constant).

A = Atomic mass number.

N = Number of nuclei.

N0 = Original number of nuclei.

A = Activity.

λ = Decay constant.

θ = Angle of first minimum.

λ = De Broglie wavelength.

D = Diameter of circular object.

Boaz van der Vlugt
Nuclear radius of an element.

Boaz van der Vlugt
Number of nuclei left in a radioactive sample.

Boaz van der Vlugt
Activity of a radioactive sample.

Boaz van der Vlugt
First minimum of an electron diffraction pattern around a circular object.


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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d = Distance from
Earth to a star.

p = Parallax angle.
L = Luminosity.

o = Stefan-

Boltzmann constant.

A = Area.
T = Temperature.

b = Apparent
brightness.

d = Distance to star.
z = Red shift.

A() =Emitted
wavelength.

v = Relative velocity
of light source.

¢ = Speed of light.

R = Cosmic scale
factor.

R(0) =
H(0) = Hubble
constant.

d = Distance from
Earth.

—+1, M,

D
infinity — 7

1 1
—_— =t —
f v u
p-_
f
h, v
m=—-=——
h, u
m=2
90
D
nearpoint=

L= 10Iogi
I=1e"
HXy =In2

2
Z=pc

attenuation =10 Iogi

‘

<
I
|

d(parsec) =
L=cAT*
L
4md?

ALV
Z=—r~r—
A C
z=5—1
RO
v=H,d
Tzi
HO

1
p(arc-second)

Luminosity of a star.

Distance to a

star in parsec.

Apparent brightness of a star.

Red shift of a star/galaxy moving

away from us.

Red shift depending on cosmic

scale factor.

L oc M35

. /41:Gpr
3

_ 3H?
8nG

Pe

sequence stars.

Relation between

/lmaxT =29x10°mK wavelength of maximum

intensity radiation of a

star and its temperature.

Mass-luminosity relation for main
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A\ = Wavelength.
T = Temperature.
L = Luminosity.

M = Mass.
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d = Distance from Earth to a star.

p = Parallax angle.

L = Luminosity.

σ = Stefan-Boltzmann constant.

A = Area.

T = Temperature.

b = Apparent brightness.

d = Distance to star.

Boaz van der Vlugt
Distance to a star in parsec.

Boaz van der Vlugt
Luminosity of a star.

Boaz van der Vlugt
Apparent brightness of a star.

Boaz van der Vlugt
λ = Wavelength.

T = Temperature.

L = Luminosity.

M = Mass.

Boaz van der Vlugt
Relation between wavelength of maximum intensity radiation of a star and its temperature.

Boaz van der Vlugt
Mass-luminosity relation for main sequence stars.

Boaz van der Vlugt
Red shift of a star/galaxy moving away from us.

Boaz van der Vlugt
z = Red shift.

λ(0) =Emitted wavelength.

v = Relative velocity of light source.

c = Speed of light.

R = Cosmic scale factor.

R(0) = 

H(0) = Hubble constant.

d = Distance from Earth.

Boaz van der Vlugt
Red shift depending on cosmic scale factor.


