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It - Derived Units (SI) :

Quantity

Dlane angle

solid angle
frequency
force

pressure

energy, work
power

quantity of electricity
electric potential
capacitance
elect. resistance
conductance
mag. flux

mag. flux density
inductance
iurninous flux
luminance
activity

absorbed dose

Name

radian

steradian

hertz
newion

pascal

joule
watt
coulomb
volt
farad
ohm
siemens
weber
tesla
henry
lumen

Jux

becquerel

gray

symbof

rad
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Hz

Pa
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il - CGS system:

Quiantity

length

mass

time

force

energy
viscosity

kinetic viscosity

acceleration (free fall)

Name
centimetre
gram
second
dyne

erg

DOise
stokes

gal

symbol

cm

erg

St

Gal.



IV - Other units of Interest ;

Quantity

nlane angle
blane angie
plar;e angle
time

time

time

volume

mass

Mmass

energy

length

area

pressure
pressure, standard
quantity of heat
activity
expasure ( X,y )

absorbed dose

Name
degree
minute
second
minute
hour
day
litre
ton

d. M. .

symbol

1

min.

electron volt ev

angstrom

barn

bar

A

b

bar

atomosphere atm.

calorie

curie

roentgen

rac
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Space and time J’JJ ‘J Sl
space coordinates X, Y, Z [ vu2 SLLSULI MRS
position vector r w e
length | J J oo
breadth b e e
height h d glas
radius r o b Lol
thickness g, o F Gl e
diameter d X e
slement of path ds - bl e
area AS - P
volume V, (V) a e
nlane angle afvy8op o By 4 s 4y 5 )
solid angle {1, w 1, w Aown 4y g1 )
wave length A A dmgll J ol
wave number o o Ll adall
wave vactor o i) A 4l
attenuation coefficient o o sl felas
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4 5ol DS ) gay w5

phase coefficient

propagation coefficient

time

period

frequency

angular frequency
relaxation time
damping coefficient
logarithmic decrement
velocity

angular velocity
acceleration

angular acceleration
acceleration of free fall

speed of light

Mecheanics
mass
density

relative density
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Gk il S jar; U

specific volume % Nd R
reduced mass L (A s alss
momentum P - S - ‘\'-45
angular momentum L 4 cf 4915 45 - 405
moment of inertia f < S0 gl pie
force F A 848
torque T J gy o3¢
weight W $ W)
moment of force M O Bl e
__pressure p P don 5
normal stress o o (Soke slgd
shear stress T T U dlga]
gravitational constant G a il s
strain € € Jai!
modulus of elasticity E b e (s Joles
moduius of shear G Lp (ot Al alas
Bulk modulus K el Gy Al Lelee
poisson ratio THRY v O gl Ao
viscosity Ll T dory 3
friction coefficient 1L (L NSt Jabns
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surface tension Y, O = ok Sy
energy E, W L islls
potential energy V R C"’ y Al
Work W = s
power P 3 033
efficiency 4 T A PLY
Molecular physics ils o ¥ j:'.:’
number of molecules N O ool sl e
density of molecules N 2 ols 1 s
Avogadro's constant N A ;O g yl:_-;ii 3
molecular mass m 4 £ 8 ) Al=S
average speed c.U <c>,<u> { &“’_}:“ Af p
mean- free- path l J A ldl sz
velocity distribution function T (C) (§)> oile i 3T iia
thermodynamic temperature T 3 aaldall 551 21 &y
Boltzmann constant | K = olady <ol
molar gas constant ! ; 2 Sl cul
characteristic temiperature & ® 35eedl 3,1, 220
Debye temperature 6 >0 Slas 3yl - dmyd
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Thermodynamics

guantity of heat

work

thermodynamic temperature

Celsius temperature
entropy

internal energy

free energy

enthal;:‘:y

Gibbs function

linear expansion coefficient

cubic expansion coefficient

thermal conductivity
spacific heats

ratio of specific heats

Electrictty and Magnetism
quantity of electncity
charge density

electrical potental
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electromotive force
electric field strength

electric flux

capacitance

permittivity

electric susceptibility

polarizability

electric current
magnetic field strength
magnetic flux
permeability

magnetic susceptibitity
resistance

resistivity

conductivity
impedance

self inductance

mutual inductance
loss angle

number of turns

power
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Radiations

radiant energy

radiant flux

Stefan- Boltizmann constant
emissivity

fuminous flux

luminous intensity

refractive index

Acoustics

velocity of sound

velocity of longitudnal waves
vetocity of transverse waves
group velocity

dissipation factor

Atomic and nuclear Physic

nucieon (mass) number
proton number {atomic)

neutron number
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clementary charge
glectron mass

proton mass

neutron Mass

meson mass

Plank constant

principal quantum number
orbital quantum number
Rydberg constant
nucléar radius

Bohr magneton

g- factor

larmor frequency

mean life

Cross section

scattering angie

half- life

decay constant
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Element { At. No ) symbol e JJ‘ f.a:.-J|
Actinium 89 Ac —S r_,,_;:s‘ f
Aluminium 13 Al o .yl
Americium 95 Am L Ayt yal
Antimony 51 Sb o 3 gant]
Argon 18 Ar > O gy
Arsenic 33 As 5 e
Astatine 85 At S ol
Barium 56 Ba L el
Berkelium 97 Bk <L asS
Beryilium 4 Be s (‘J:Liﬁ
Bismuth 83 Bi B e b
Boron 5 B — ENE;
Bromine 35 Br e 83
Cadmium 48 Cd IS pgaa S
Calcium 20 Ca \S (-_,T._LS
Califormurm, a8 Cf S P o ) }.:.Jls
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Carbon

Cerium
Cesium
Chlorine
Chromium
Cobalt
Copper
Cunum
Dysprosium
Einsteinum
Erbium
Europium
Fermium
Fluorine
Francium
Gadolinium
Gallium
Germanium
Gold

Hafnium

58

55

17

24

27

29

96

66

99

68

63

100

87

31

32

79

72

Cs

Cl

Cr

Co

Cu

Er

Eu

Fmn

Fr

Gd

(Ga

AU

Hf

“ Y% 1.

R
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Hellum
Holmium
Hydrogen
indium
lodine
Indium

iron
Krypton
Lanthanum
Lawrencium
Lead
Lithium
Lutetium
Magnesium

Manganese

Mendelevium

Mercury

Molybdenum

Neodymium

Neon

67

49

53

77

26

36

57

103

82

71

12

25

101

80

42

60

10

He

Ho

In

Ir

e

Kr

Lr

Pb

L]

Lu

L

i

S

L.

LI L
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Neptunium
Nickel
Niobium
Nitrogen
Nobelium
Osmium
Oxygen
Palladium
phosphorus
Platinum
Plutonium
Polonium
Potassium
Praseodymium
Promethium
Protactinium
Radium
Radon
Rhenium

Rhodium

a3

28

41

102

76

46

15

/8

94

19

58

61

91

88

75

45

Ni

NbD

No

Os

£d

Pu

Po

Pr

Pm

Pa

Ra

Rn

Re

Rh
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Rubidium
Ruthenium
Samarium
Scandium
Selenium
Silicon
Silver
Sodium
Strontium
Sulphur
Tantalum
Technetium
Telturium
Terbium
Thallium
Thorium
Thulium
Tin
Titanium

Tungsten

37

44

62

21

14

47

11

38

16

73

43

D2

65

81

90

69

S50

22

74

Rb

Ru

Sm

Sc

Se

St

Na

Sr

Ta

T¢

Te

b

™h

Tm

Sn

T
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Uranium

Vanadiumn

Xenon

Yiterbium

Yitrium

2inc

Zirconium

92

23

54

70

39

30

40

Xe

Yb

Zn

Zr
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equal to

not equal to

congruent {o

equal by definition

approximately equal to

correspond 1o

propartional to

tends to- approach
greater than
ess than

very much greater than
very much less than

greater than or equal to

less than or equal {o

def
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W
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plus

mirds

2lus or minus

a multiplied by b

a divided by b

a raised to the power n

squarse root of a

nth. root of a

absolute value of a~ modulus of a

factorial n

ratio of the circumference
of a circle to its radius

infinity

exponential function of x
exponential function of x to the base a

base of the natural logarithm

logarithmig furiction of x to the base a
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n |
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togarithmic function of x to the base 10 _omax
natural logarithmic function of x In x. _omax
sum 2
product 1
Increment of x AX
change in x OX
Differential of x d X
function of x f (%)
limit of f (x) as xtends to a limit T (%)
X
—3 , Qu\.
derivative of y = f{x)w r to x Y 2 ——
dx
total derivative of f (x, v)
gt df
df= — dx+dy —
d X dy
partial denvative of { {x,y)
d f
w r.to x ._"x ’
d X
composite of the two functions f,g feQ
mean value of the variable x X, < X >
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Binomial coefficient e A n v A ,.._v v T Q.....Cr_ il ..Tr...
r

r
Dirac delta function &: c v 8 8, s At

8f =80J3(y) 3(z} (F)O(L°)O( r)0=(")d
o Sy ,S s dis
() 2 Aoyl 3as-0 Dis

Kronecker delta O .
mn f

unity step functi) €(n}:

en)=1Tlorn>0 ceo<obdase V=@

En)=0Tforn<0 L=s>0bus pe=()3

sign function sgn: sgn X = ..M A o L s LA aLaN Jis
x| | - |

integration sign ._. w. crﬁm# Wy Vo
The greatest integer less than : it f it P salow s A k.....L & St Ry
or equal to a int a, [al

Circular functions L 1Al Jigdl
Trigonometric functions aslelt Jisdt
Sine of x sin x Ly L
cosine of x COS X e o~ p

Tangent of x tan x o b B



cotangent of x

Secant of x

Cosecant of x

Hyperbolic functions

Hyperbolic sine of X
Hyperboiic cosine of x
Hyperbolic tangent of x

Hyperbolic cotangent of x

Hyperbolic secant of x

Hyperbolic cosecant of X

Complex quantities
imaginary root of —1
real part of z
imaginary part of z

modulus of 2

cot x e b
sec X grAC
COSec X o U3
sinh x eyl
cosh x o ol
tanh x o b
coth x o b
sech x o~ I8
cosech x o okl
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Amplitude of z

conjugate of z

vectors

vectar a

length or norm of a

unit vectar in the direction of &
unit vectors in the direction of
the coordinale axes

Scalar productofa , b

vector productof @ , b

vector differential operator
gradient of ¢

divergence of @
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Curl g VX & fx V T ofye

Laplace’s operator Ve , Ao o AoV AN e
D'Alembert's operator Clep o [] adls e
Tensor of type (0, 2) T Y- Ll s e e
scalar product of T , § G o5 el bl O AN el
-

T,8- wm ._.w._, m_:. uwﬁuuﬁ I.Hl_.IMur.w...rm
Tensor productof T, 8§ TXS E X Z o & oetnel (golana¥l Ll Lol
Product of a tensor T and a vector @ T.a fe S Panay o (§ 428 b fuslo
Matrices il gdall
Matrix A TP
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unit matrix ot nS2r A \

transpose of -

* * '\ = g__,
complex Con.. 2eof A A{a nﬁmav ) A:E: 3.3
Hermitian Cc I gate of A A(a =a,) (s1=sD w
determinar. » A det A, |A| Bl P e
Trace of TrA P i
Pauli’ 5 atrices o g
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Jirac’s matrices (4X4) Q, o a, e
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Theory of sets oAl & s

X is an element of A X €A P> o m.ﬁn:Hhrbc.»HPvri
X is not an element of A X §A _,m_.& wmw&;\hfot.am&bbitz
A contains the element x A 33X €l o aeall g gmf P Azl
set of eleqrents Amt mw_,.:: w A o 4_3 “. ,3 th.a__ e &
set of integers V4 e Tl stae Yt 5
set of natural numbers N L iachall slueYl &
set of rational numbers Q O IR VRPN I
set of real numbers R C izad) slaeY) i
set of complex numbers C - s M slucYl &
set of elements of A which satisfy f(x) () » b G f ol &
{x €A f(x)} (2P o |
B is a subset of A BCA PO o wrw.mm.\v.ﬁf.
A contains B ADB el &l g ef |l
8 s a proper subset of A BCA PD o Pope ik i35 285
union of A, B AUB - Ul o o P sl i
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intersec.onof A, B ANB
ANB= {x:x€A andx ¢ B }

Or'iference beiween A, B A—B
A—B = {x:x€Ax ¢ B}

Complement of A CA, A

CA = { x: XA}

Symbolic lagic
conjunctiorr A
aAb means gandb
Disjunction \'%
avb means aorb
Negation ~
~ameans not a
Conditional (if... then)

A = BmeansifAthen B
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Atw%;w&“&vntaq
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Pobo EHFIR S
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Bi- conditional (if, and only, if) <>

A<BmeansA = B,B = A

For all A's

¥ a meansforall a

There exists -
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