FORMULAE IN PHYSICS STD. XII

Chapter 1: Rotational Dynamics

(1) In uniform circular motion,

4 _ Arc length (s)
(a) Angular displacement (8) = Radius (1)
) s
ie. 0= = or s=r0
E)
() Angular speed (o) =~  or ah-%
where B = angular displacement in time ¢
g
[e) Angular acceleration (a) = i: or @ = %ﬁ:.
(d) For one complete revolution 8 =2r and t=T
- 2%: = 2nn
(e) quency =5 ——  ie..n=x or -
(f) For one revolution,
; 2nr Y
Period (T) = = or T = =

{2) Linear velocity = Radius » angular velocity
v =rm

(3) The magnitude of the centripetal acceleration (a)

v ,
a=—=r
r

[4) The magnitude of the centripetal force (F)

mv?
C.P.E= T m?

(2)




(3)

(6)
(2)

(b)

7)
(2)

(b)

The magnitude of the centrifugal force (F)

{'.‘:.F'F‘.“Er-:—':mrmi

Maximum and minimum speed:

Maximum speed of vehicle on plane horizontal road,
AN T where, |i, = coefficient of static friction.

For well of death mmimum speed of vehicle,
- g
Minimum speed (v _ | = E
For Banked road,
i) Most safe speed (v} = rgtan @
(i1l Banking angle (6) = tan™! 3

|i1) Maximum speed of vehicle in terms of coefficient of friction
for banked road,

tan 6+, |
Ve = T[] - utan EI]
(iv} Minimum possible speed in terms of p, for banked road.

tan 6 -
Ve 1+pslanE]

Conical pendulum:

The period of conical pendulum of length (I) and semi vertical
angle (8) is

T=2R\% or T=2n%

Frequency of conical pendulum.
aly B _ 1l gtan®
"= orllcose o "T2m\ ¢

(3)




T

(¢) fOissmallcosf=~1. .. Peﬁudm’?“\é

(8) For vertical circular motion:
Case-I:- Mass tied to a string:-
(a) Difference in tension of lowest and highest point,
5 Ty-T, = 6mg
(b) Velocity at highest point or top point (A)
V,=rg
(¢) Velocity at lowest point or Bottom (B)
V= \5rg
(d) Velocity at point C and D.
& V=V, =3rg
Case-II:- Mass tied to a rod:-

(a) Difference in tension, T - T, = 6mg

(b) Velocity at top, V, =0
(¢) Velocity at bottom V, = 2\rg
(d) Velocity at peint C and D, V, =V, = V2rg

(%) Vehicle at the top of a convex over bridge, V= Vrg
(10)In vertical circular motion
Total energy is constant and is T.E = 5 mgr

(11) Moment of Inertia of a system of n particle.
l=i mr? or I=/Pdm
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(12) Kinetic Energy:
(a) K.E of rigid body rotating about a given axis,
(K.E.)gy = 5 I0?
(b) K.E of relling body.
(K.E)Rolling body = (K.E.)..., + (K.E.),,

(13) Radius of Gyration: |

(14) Theorems:
(a) Parallel axes theorem, I Sls+ MK
(b) Perpendicular axes theorem, L=L+1
(15) Angular momentum (L):-
(a) L=rxp or L=rpsin®
(b) L=1Iw
[16)Torque (1) = M.l x Angular acceleration
T = la

(17) Body rolling down alung an inclined plane:

(a) Linear speed (v) = N(l N _]

where h - vertical distance (height)
h
sin 6

(e) Linear acceleration (a) = (!Si—nﬁzv
1+ X

(b) Linear distance (s) =

(S)




(18) Analogous Kinematical equations:

Equation for ‘Analogous Equation for
Translational motion Rotational motion
(1) Average velocity (1) Average angular velocity
Bl Y _to
%™ % 0, = Jﬁ_
(2) 1= Kinematicaleq”. [(2) w=w,+at
v=Eu+at
3) 2 Kinematical eq"  |(3) 0 =w,t+ % o f
s=ut+ %-atﬂ
(4) 3% Kinematicaleq" |(4) *=a;+20b
v =1 +2as

(19)Analogous gquantities between translation and rotational

motion:
Translational motion Rotational motion Inter
L e | e o o relation if
Quantity | Expression | Quantity | Expression | poggible
Linear 3 | Aveular T | s=Bx7
displacement S displacement 6
Linear J.ds | Aogilar | o df | _  _
velocity at | velocity =& | v=oxT
Linear 5 _dv Angular S5 d8 | 5 - -
acceleration | %~ @ |acceleration | =77 | @=axr
=% mpl
Mass m Mn.t.nnm?nt [ 1=2 M
of inertia = [Pdm

(6)




Translational motion Rotational motion Inter
| ) _ | ; | relation if
Quantity | Expression | Quantity | Expression possible
Linear - - Angular — = - e
wmm | P i L=1Io L=rxp
2 _dp —+ _dL -
Force ?nﬁ? Torque £ = = s Oy
Work W=fs Work W=1d E
b dW
Power ) _}‘E Power iP:éd%‘:?'; -
- f . u
(20) Expression for moment of inertia for some objects:
2 Formula for
Object |  Axis St Figure
Thin ring or
hollow eylinder Central [ = MR? A 1
-.,_:_.-
? _
Thin ring Diameter 1= 5%
¥
Annular ring oo
or thick walled | genfral | o MIZ*T =)
hollow cylinder 2 L
I
Uniform
disc or solid Central _lym
cylinder LB !

(7




Object

Formula for

M.I
Uniform dise Diameter [= %;MR‘
Thin walled
hollow sphere Central [= %MR’"
Solid sphere Central = %M}T“
Uniform
: ;=T
symmetric Central | [-= EM?T{ 2= 1
spherical shell S (n-n)
Perpendicular _
Thin uniform | to length _ML? - ;' :
rd  |andpassing | 17y |
through centre
T Lo Perpendicular ‘p-(-—l.—-p-
rod or L i3 ML2
PE— to length and ==
about one end
plate
Uniform plate 4 | |
or rectangular Central [= M{L* + ) f/ — j
parallelopiped 12 i s 1/
e




Object Axis F"“;’II“ for | migure
Uniform solid
right circular Central [ =2 MR?
cone 10
Uniform hollow
right circular Central [= MR
cone -

Chapter 2: Mechanical Properties of Fluids

(1) Pressure:
Farce (F)
Area (A)
(b) Pressure due to liquid column
Pressure (P) = hpg where h = depth below free surface
p = density of liquid

(a) Pressure (P]=

(e) Gauge pressure=P-P,
(2) Surface tension:
(a) Surface Tension (T)

r=1 where F = be the force acting at
right angle on imaginary
line - drawn on surface of
liquid.
L = Length of imaginary line
drawn on free surface of
liquid.

(3)




(b)

(c)

(3)
(a)

(b)

(%)

(b)

()

Surface Tension (T) =
where W = The surface energy of surface film
A = Area of the film
For equilibrium of the drop
= Tg=1
cos @ = T

3
Excess pressure:-

Excess pressure inside a drop

(P~ P -1
=

where P. - Pressure in side the drop
P - Pressure out side the drop
r - Radius of drop.

Excess pressure inside a soap bubble

P-B) =3
Capillary rise :
Expression for capillary rise or fall for a liquid.
j = 21cos @
g
Surface Tension (T), T = gh—c"ffﬁ

where h - rise or fall of liquid inside capillary tube
B - angle of contact
r - the radius of capillary bore
p - density of liquid

. 1 . et
Hquhtu:r TS i.e. hnc;

(10)




()
{a)
(b)

(6)

(7)

(8]

{2)
(a)

(b)
{c)

Reynold’'s number and critical velocity of fluid:

Vpd
Reynolds number (R ) = ES
Critical veloeity (V) = i"—;

where, V_ = Critical velocity of the fluid

[

R = Reynolds number
n = Co-efficient of viscosity
P = Density of liquid
d = Diameter of tube.
Co-efficient of viscosity (n):

ns —-‘t;— where = Viscous force
. (‘gﬂ A = Area of layer
% = Velocity gradient

Stoke's law:- F,, = 6nnrv
' .
Terminal velocity : v= [%] fﬂﬂ_‘fj_
where - P - density of sphere
o - density of medium
n - co-efficient of viscosity

Flun and continuity ;

dv dm
MMEﬁM—PE—E

Volume flux = %
Equation of continuity, AV, = AV,

(11)




(10) Work done, Bennoullis equation and Efflux

(a) Worlk done due to force other than conservative force of gravity
W= AKE + APE

(b) Bernoullis equation

. 1 _
WP -P=3 p(V3 = Vil pglh, = k)
P+ % pV2 + pgh = constant

(c) Speed of efflux (V) = V2gh
{(d) Rate of flow of liquid passing through a cross section
2gh=V3-V;

Chapter 3; Kinetic theory of Gases and Radiation

(1) Gas Laws:
(a) Boyle's law: P = % i.e. PV = constant (at constant temp)

(b) Charle'slaw: VT ie, %= constant  (at constant pressure)

e¢) Gay-Lussac'slaw: P=T ie E=cﬂﬂ5tant' [at const volume
T

(d) Ideal gas equation: PV = nRT

(e) Number of moles (n} = % = Nﬂ
A
(f) Boltzmann constant (K | = NE

&
(2) Mean free path and Rms velocity ;
1 KgT

) By

(a) Mean free path (i} =

(12




(b)
(e)

(d)

(e)
()

(%)

(a)

(b)
(e)

(3]
(a)

()

(d)

Speed of sound in a gas (V) = @

AB+BC+CD+....

Mean free path (4) =

Mean velocity (C) =

Mean square velocity = N

RMS velocity (C) = G = |

N
The pressure exerted by gas.
1 1 Nme® 1M
l:'=3;1nc2 (b) P.E v (e} thvc

Rms, velocity and speed of sound !

o _BRT  whereM. = Nm
RMS velocity (C), H M. - Mﬂnlar mass of gas

3P
C= i
p

Q

where y = g’j adiabatic constant
Kinetic Energy:

K.E per unit volume =:-;- RT

K.E of one mole or one kilomole of gas = % RT

3
K.E per molecules = E']{.T

3 3RT
K.E per unit mass = M

(13)




(6}

(7)
(@)

()

Mayer's relation
where, C, = Specific heat of a gas at

(8)C;-Cy =R constant pressure
C, = Specific heat of a gas at
R constant volume
(b)C.-C, = i where, J= Mechanical
equivalent of heat
(0)S, -8, = where, S, and S, = are the principal
PV MJ specific heats at constant
pressure and volume
respectively
Monoatomic, diatomic and polyatomic gases :
For monoatomic gases, "
(i Total internal energy = 5 KT xN,
i) ==
ly====
176, 3
For Diatomic gases:
For rigid gas: .
[} Total internal energy = 3 KT x NA
(i) y %,
i) y=—=—
C, S
For non ngid gas: -
ii} Total internal energy = [ 7 KT+KT|N,
oG9
1= =7
For polyatomic gases,

. 3
(i} Total internal energy energy = [EKgT*'iKaT*fKaT)Nn

(14)




4+f
i = =
C, 3+f

(8) Co-effliclents of absorption, reflection and transmission:
fa) Co-efficient of absorption (a) =%ﬁ

(b) Co-efficient of reflection (1 = =

Q
(¢) Co-efficient of transmission (f) =%
d Q,+Q,+0Q,=0
fe) » at+tr+t=1
where Q Q & Q = quantity of heat absorted, reflected &
transmitted respectively.

(9) Emissive power and Kirchhofl’s low :

josi Rj=2 =2
(a) Emissive power (R)=+  or -
; R E
(b) Coefficient of emission (¢] == or e=
Ry b
(e) Kirchhoff's law of radiation, a= e
(10) Wien's displacement law:-
L= bx% or j,_m"['-b

where 2 = maximum wave length
b = Wien's constant
T = absolute temperature

(11) Stefan-Boltzmann Law:-
_ Q.
fa) R=0T" or i oT*

(b) For ordinary body

_ Q_
R=esT' or At

(15)




(1)
(a)

(b)
(2)
(3)

(4)

(=)

(6}

(7

Chapter 4: Thermodynamics

Quantity of heat and work done ;
First law of thermodynamics
Q=AU+W
where Q = The quantity of heat supplied to the system.
AU = Increase in internal energy.
W = Work done.
Work done (W) = pdv

Ideal gas equation, pV = nRT

First law of thermodynamics:

The first law of thermodynamics, when applied to an isothermal
process,

Q=W=nRT1ug[¥1

Isothermal work may also be expresed as,

W = nRTlog g’J

Thermodynamics of Isobaric process
Q=nC, (T~ T) = nCAT

Thermodynamics of Isechoric process,
Q = nC, AT
Thermodynamic of Adiabatic process

W= nR(T;- T) = (p¥;- pVi
(1-7) (1-7

(16)




{8) Thermal efficiency (n) of the heat engine.

W Qe | Q¢
B e—= 1 $ — = 1 -
: 4 Qy | Q4]

{9) Performance of a Relrigerator:-

{a) Co-efficient of performance (K) = I%I
_ 19|
K= To-1ey

|10) For air conditioner:-

H

K= P where, H= Rate of heat removed

P = Power required to remove
heat

(11} Efficiency of a cammot cycle/engine.

| Qcl Te
QI'I l QH| TH
(12) Co-efficient of performance of a carnot refrigerator.

e UG B
iQfl_lql.ll TE_T(:

Chapter 5; Oscillations

1) In linear SHM,
F=-kx where k is force constant
(2) The differential equation of a linear SHM is

dc  k dx N
-d—F+Ex—U or F+m3x—l}

k . k
where wi=— i wm=1\—
m m

(17)




(3)

(4)
(a)
(b}
(@
(3)

(6)

(b)
fc)
(d)

(¢)

The period of linear SHM and frequency of SHM:
Period, T=2% = on y%

and Frequency (n) = 7

e

Simple Harmonic motion {§.H.M.) :
Acceleration of SHM (a) = - o'x
Velocity of SHM (v} =+ o A% - &*

Displacement of SHM, x = A sin{of + ¢)

Extreme values of displacement, velocity and acceleration:

At mean position | At extreme position
X =0 x=£A
v, =TA e )
B ™ a _ = oA
Composition of SHM:
x, =Asinjot +¢,)
x, = Asinfot + §,) are the equationsof SHM
Equation of Resultant amplitude,
R=nA7 + A7 + 2A A, cos(¢, - ¢,
g, -¢)=0 then R=A +A,
if(é,~¢)=n then R=A-A
T e
f,=¢)=5 then R=vAT+A]

o=

s Ajsin ¢, + Agsin-q;g]

iy + Ajcos ¢,

(18)




(7) Energy of particle performing SHM:
(a) Kinetic energy,

E, =% mm*Alcos?(ot + ¢)

{b) Potential energy,

= % maAsin® (et + ¢)

(e} Total energy,

E = E, + E"':E mm2A?

(d) E= % m(2rn)*A? = 27°n?A%m

{8) Simple pendulum:

{a) Period (T) = zmg

1
(b) Frequency (n) =5— 13

9] For seconds pendulum, T = 2sec
g
length (1) = ;5
(10) Period of angular 8.H.M.
(a) Differential equation of angular SHM

d0 ¢
a8 179=0

2
(b) Period (T) = 2

VAngular ace” per unit displacement

{11)Period of magnet vibrating in uniform magnetic field:-
. I

Period (T) = 2m\—

(T) UIMB

(19)




(12) Damped Oscillations:

(a)
(b)

(e)

(d)

(@

(1)

(b)
(¢
(@)
(e)
0

Damped force(F,) = -bv
The force on the block from the spring is

fi=-kx
Total force acting on mass at any time is
F=F,+F,
e ; de o dx
Differential equation, mas + 'bE +Kx=0
feil B
Angular frequency (o) = - [2
Period (T) = -——n

. { k imJ’—‘
m |2
Chapter 6: Superposition of Wave

Wave motion :
Speed of wave v = n, where n = Frequency of wave
). = Wavelength of wave

1

Frequency () = perod m

Distance covered in N vibration, d = N
d

Number of waves = T

Phase difference in terms of distance, = ETM

2n
Phase differences in terms of time, & = T At

(20)




(2)

(@)
(b)

()

()

(@
(b)
(o
(d

(4)
(a)

(b)

(%)
(a)

Amplitude of the Resultant wave produced due to super
position of two waves:

Y, = Asinot and Y, = A sin(ot + ¢)

Resultant wave Y = Asin(ot + ()

Resultant amplitude is A = VA? + A3 + 2A A, cos$
L (A +AR

I::nin :Hl - A?F

Equation of stationary wave:

Y = Asin (2nnt) where A = 2a cos %El
Atnode A=0

At antinode A =2a
Distance between two adjacent node or antinode = %

A
Distance between adjacent antinodes and node = 7

Vibrations of air column in a pipe:
When a pipe is closed at one end:-

(I} Fundamental frequency n=-;:i whereL=1[+e
(ii) In this case only odd harmonics are present.
When a pipe is open at both end:

fij Fundamental frequency n= -2‘% where L= [+ 2e
(1] In this case all harmonics are present.

End correction [e):
e=0.3d where d=inner diameter of pipe

(21)




(b)

(e)

(6)
(&)

(b)

(c)
(7)
(@)
(b)
(e)
(d)

(8)

(a)
(b)

For pipe closed at one end,
_mb-nob _ mab-mb
“T2Mm,-n) 20(m,-n)
For a pipe open at both end,
g mh — b = b —mb
2(n,—n)  2(n, —n)

Vibrations produced in a string:
Speed of wave along string v =

where T = Tension applied to string,
m = Mass per unit length of sting.

Fundamental frequency (n):-

n= % 1}% where - [ = vibrating length of string

When string vibrates, all harmonious are present.

Laws of a vibrating string:

Law of length:- n « -1i- or

Law of tension:- n = \T or

Law of linear density, n « ;jl_n:

Alaun::c'l-and n:x%

P
Beats:

Resultant eq” y = Asin(2nni)
Period of beat (T) =

=1y
Frequency of beat (n) = n, - n,

(22)




Chapter 7: Wave Optics

{1) Refractive index of medinm with respect to air is

sin i v X

@ =T ) w=7 ) =3

" ginr B ¥
o H,
(d) Refractive index of glass w.r. to water, u = -

{2) Wave number and Critical angle:
1
(8) Wave number (V) = 2

(b) Number of wave in path d:%

(¢) Critical angle, sin c= %

(d) Intensity « (amplitude)?
[3) Wave vector and electric filed:
(8) Wave vector (K) = 2%
(b) The magnitude of electric field
E =E, sin (Kx—of)
where E = amplitude of wave
K = Wave vector

{4) Brewster's law:
(@) p,=tanp or tan p .
(b) r+p=90° ‘

(§) Conditions :

{a) Condition for bright peint or constructive interference path
difference (P.D.J=n ki

i.e P.D is equal to even multiple of %

(23)




(b) Condition for dark point or destructive interference path
difference (P.D) = (2n- 1) -’5
i P.D is equal to odd multiple of
(¢) Path difference (P.D) = §,P- P
d
(d) Path difference (P.D) = %

Dnk
(e} Equation for n bright band y = —

D(2n- 1)

(f) Equation for n* dark band y_= =

(6} Fringe width (W):
A\D
W=
d
{7) Optical path = p “'dmi
(8) Path difference = df - 1
{(9) Maxima and minima ;

(a) Equation of n minima, sin 0_= 11

a
(b) Equation of n* maxima, sin 8 _= Lﬂ..ﬂ2+ﬂ1 )
2.D

a
(10) Limit of resolution and Resolving power,
(a) For microscope:

(i) Limit of resolution =

(e} Width of the central bright band =

2usin 8

] Resolving power = 22510 _ 2024

where 1 = Refractive index of medium.

(24)




8 = Semi vertical angle.
A = Wave length.
usin B = N.A. = Numerical aperture

(b) For Telescope:
1.22 i

D
D
1.22 )
where D = diameter of the telescope objective

A = wavelength.

(i} Limit of resolution =

(11} Resolving power =

1
limit of resolution

(11) Resolving power =

Chapter 8: Electrostatics

(1) Charge (q):
{a) Charge (g) = £ne where, e = charge of electron
=1.6x10%¥C
(b) g=1t n=12,3...
Number of Number Number q
{2} |electric lines| = |of tube of | = |of tube of | = &~
of forces orces induction ?

(3) Charge density and Electric intensity

: __1 99
(a) Electrostatic force (F) = "
C F.
(b) Dielectric constant (K) = Ei L
0 Cm:r Fl:md

() Linear charge density (A) = %

(23)




(d)
(e)

(6
(@)
(a)

(b)
(©)

(d)

(5)

(6)
(7}

(8)

(%

Surface charge density (0] = E

Volume charge density (p) =

F V §

Electric Intensity (E)=—=—==—
q, d A

Gauss's low and Electric intensity :
n
Gauss's law : faEcos fds tJZc‘}j
= : R g
Electric intensity due to charged sphere, E - i, 3
Electric intensity due to an infinite long straight charged wire,
A
B= e, r
Electric intensity due to charged infinite plane sheet,
o
E= E_Eﬂ
: - 1 a4,
Electric potential energy (U) e
Electric potential due to point charge, V = ﬁw
Relation between E and V :-
dv
ST
Electric potential due to an electric dipole:-
v 1 peos®
ok dxp.. T

where p = g x 21 = Electric dipole moment
Electrostatics potential due to a system of charge,

1 & q
B — e 1|
vm 4ggn§ r;




[10) Potential energy :

1 9
() Potential Energy of two point charges, = U = -— %
o T
[b) Potential energy for a system of N charges, =
1 9,9
- Em—— dj_t'
g ‘q‘ﬂﬁo “Z_rn A

[e) Potential energy of dipole in an external field,
Patential energy (U} = pE (cos 8, — cos 8)

(11) Electric susceptibility y_ =%
(12) Capacitance (C) =%

(13) Capacitors in serles and parallel :
(a) When Capacitors in series:-
Equivalent capacitance,

(b) When Capacitors in parallel:-
Equivalent capacitance,
C,=C,+C,+C,+...C

{e) If all capacitors are equal then.
. .1 nm
(i} For series, C, =C
(if] For parallel, C,=nC
{i11) Relation between C, and C,is

C, = 1C,

(14) Capacitance of a parallel plate capacitor without dielectric.

-

d
(27)




(15) Capacitance of parallel plate capacitor with a dielectric slab
between the plates,

As,

o D
-1+

(16) Displacement and conduction current :

(a) Displacement current, I, = Aks, %

{b) Conduction current, [, = %

(17) Energy stored in capacitor (U)

1Q° 1 1
(a) ‘e’-EE (b) U-EQ.‘V (e) U#zﬂ"
(18} Energy per unit volume or Energy density

dlf 1.
E-Ekﬂﬂy

Chapter 9: Current Electricity

. v
(1) Ohms law: V=R .. Resistance (R =
2] Conductance [K]=%

[3) Specific resistance (p) ;;R:‘

(4) Conductivity ( =%=—’

RA
(%) Eirchhofl's laws:
(a) Kirchhoffs current law:-
Il =0
(b) Kirchhoffs voltage law.
Zemf+IP.D=0




(6)
(a)

(b)

(e)

(7)
(a)

(b)

()
(8)

Wheatstone's bridge :
Wheatstone network condition:

Ri_Rs P_S
R, R, & QR
In meter hndgie; condition is
X I b
— . X=R+
R L 3
In Kelvins method, condition is
G % L’
== s G=R
R Ik I
Potentiometer :
Principle of potentiometer

V
Vel or T=cnnatant

Comparison of emf by potentiometer:

(i) Individual method, % = %
_htlh
(ii} Sum and difference method,
En L-1

[
Internal resistance, r= R[i— 1)
Moving coil Galvanmeter (MCG)
Conversion of MCG into ammeter:

(1] Shunt (S) = ‘H

(i1) Shunt (S) =

(i1} Fraction of tntal current through shunt resistance,
L. G
I S+G

(29)




iv) Fraction of total current through galvanometer,
I, S

I S+G
(b) Conversion of MCG into voltmeter:

1) High resistance (X) = F—— G

(11} High resistance (X) = th 1)

Chapter 10; Magnetic fields due to electric current

{1) Magnetic, electric and Lorentz force:
(a) Magnetic force F_= g{V x B) = qVBsin 8
(b) Force due to electric field, F, = Eq

(c) Lorentzforce, F=F, +F,

= qg + q(v X -B)]
= q{ﬁ + [{’ 3 ﬁ]]
(3] Cyclotron formula
my = gBR i.e. p=gBR
(3) Cyclotron Accelerator :
2
(8) Period 1) = - (b)  Frequency (n) = 5
a2
e) K. Euftnns=-mﬁ=%

(4) Magnetic force :
(a) Magnetic force in terms of current |,
F,=T (IxB)=1IBsin 6
This is force acting on straight wire.
(b) Force on arbitrarily shaped wire,
IR

(30)




(d) Force between two long parallel wires,

F M
I 2nd
{9) Magnetic fleld (B) :
{a) Magnetic field produced by current in a circular are of a wire,
A
4n T

{b) Magnetic field at the centre of circle of wire,
1N
B=—
2r
{e) Axial magnetic field produced by current in circular loop:-
- i, IR
- 2(2* + R
(10) Ampere's Law and Magnetic field of solenoid and toroid:
(a) Ampers Law,
§B.ds=y, I

(b) Magnetic field of a solenoid

B=y nl 'ilirl.'uvm-n=-ilIi

L
() Magnetic field of a toroid,

B=p,nl  where n= o

(d) Magnetic field outside the solenoid and outside the toroid is zero,
ie.B=0

Chapter 11: Magnetic Materials

(1) Magnetic dipole moment (M) :

5
{a) (Magnetic length) = 7 (Geometric length)

5
21‘=EL

(b) Magnetic dipole moment (M} = 2l m

(32)




[2) Torque, angular acceleration and period :

(a) Terque acting on magnetic dipole in uniform magnetic field,
t= MBsin b

(b) Magnetic potential energy (U ) = - MBcos 8

() Angular acceleration = - (#]B
(d) Period of angular oscillations of bar magnet,

i il
T=2nys
[3) Magnetic moment of orbiting electron:

LU Hlﬂhm
e

) Gyromagnetic ratio = T = ﬂ_m‘

[4) Magnetization, magnetic intensity and magnetic

susceptibility

) Net magnefic moment (M_ )
(#) Ma,grmtizahnn [Mz} - Volume (V)
(b) Magnetic intensity (H) = nl
e} B=B,+ByandB=p,(H+M)
(d) Magnetic susceptibility () =3
(e} B=p,(1+yH
() B=pH and p=u(1+y)
(8) Curies Low and Curie temperature :
B

= Ho
(a) Curies Law: M, CT @) 1=n-1 CT

e} 1= c where, C = Curie constant

=T, _
T, = Curie temperature
B
H=—-M
(d) i

(33)
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(3)
(a)

(b)

(e)

(e)
4
(a)

(b)

(d)
(e)

Chapter 12: Electromagnetic Induction

Magnetic flux and Magnetic induction ;
Magnetic flux (§) = B A

Magnetic induction B '%

Faraday's law:

Magnitude of induced emf is
e= % «..{for one turn|

e= n% «.(forn tums)

emf and power:

emf induced mn the coil,
e=Blv

Moﬁnnal emf in a rotating bar,
e=5 BmF

em{ mduﬁg in a secondary coil in a changing magnetic fisld,
©™T

emf induced in rotating coil in magnetic field,
e = g sinmt
2
Power = F V=5 L?W

Self inductance:
¢ =Ll OR L= %

e=-12 L=JI§}|-

Energy of circuit = %u—*-
Inductances of a solenoid: L = p_nlA
Inductances in series: L=L, + L, +L, + ...
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M

(8)
(3)
(a)

(b)

(e)

(8)
(a)

(b)

(1)

(2)

(3)
(a)

1 1 1 1
Inductances in parallel: = =—+—+=—+ .,
L L L L

B
Energy density of magnetic field (u) = %?‘:

Mutual Inductance: "
$; = ML, or M=+

lp
o ey
&

Co-efficient of coupling between two circuits,
LeN* or N« L

. NN, = m

. M=4qLL, (AsK=1)

For Transformer:-
El NB I‘F

—_—— i e— K

& N L
where K is called transformer ratio

P
Power of transformer, 1 = fﬁx 100

gt

Chapter 13: AC Circuits

Induced emf in rotating coil placed in uniform magnetic field,
e = gsinmt

where e, is the peak value of emf.

The current in circuit connected to generator,
I =1 sin (of

Average and Rms Values of Ac !

Average value of AC

e =0.637 e, and I_ = 0.637 I,
(35)




(b)

(4)
(a)

(b)
(e)

(d)

(S)
(@)

(b)

(&)
(a)

(b)
(7)

(a)
(b)
()
(d)

RMS values - :
€n 0
-2 and 1 =L
Emu ﬁ an s .\E

Resistive, inductive and capacitive circunit:

For pure resistive circuit, |, = %

. S 2
For pure inductive circuit, [, = —*

it : 5 €,
For pure capacitive circuit,l, = —F—

oC
(i) Inductive reactance X, = oL = 2xfl.
1 1
oC ~ 2rfC

(11] Capacitive reactance X =

LCR circuit:
Impedance (Z) = yR* + (X, — X)*

Z=a () tan ¢ = (_x,_ Exﬂl
i)

LR and CR circuit:

For LR circuit

Z=\R*+ X7

For CR circuit Z = R? + }{55
Average power and power factor:

Average power in AC circuit with resistance
PI"llr = Eﬂﬂ-ﬂ * II"I’I'I'I-

Average power in AC circuit with inductor
P, =0

Average power in AC circuit with capacitor
P::“.r = 0

Average power in LCR circuit
P .=e_ x| _xcos}

R True power

Power factor (cos¢) = 7 = Apparent power

(36)
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|8) Resonant frequency and pamr factor :
(a) Resonant frequency (f) = anrﬁ

(b) Sharpness of Resonance:
__O __© _ Resonant frequency
O factor = e " 3Aw ~ Band width
(¢) For choke coil:
lii Power factor (cos ¢) =

R

o

i) Average power=1 xe__ x cosf

Chapter 14: Dual Nature of Radiation and Matter

|1} Photon energy = hv =’J—'°

(2) Photo electric work function (§,) = hy,
where h - Planck's constant
v, - Threshold frequency
v - Frequency of radiation

(3 Threshold frequency (v,) =i

(4) Einstein photo electric equation:
o
E maz =hv- *ﬂ'

= hv - hv,
(S) Stopping pntential V)

Vs e Emv‘m

(6) De - Broglie Hypothesis:
(a) p= E where, p - momentum

E E - energy of photon
b) p=7 ¢ - velocity of radiation
() p=me

(37)




__h __h 1228
2mE, 2meV WV

Chapter 15: Structure of Atoms and Nuclel

(1) Bohr's postulates:
: me _ 1 é
fa) First postulate, r = An, .

(b) Second postulate, mur= ;—:
(¢) Third postulate, hv=E_-E_
(2) Radius of n'* orbit,
nhs,
N T 2
Ze’
3) V =—0
[3) Velocity (v) 28,7
{4) Energy of an electron:
For 1 otbit B, = —— v

O T T e

For hydrogen atom Z =1

(d) A (in nm)

(S) Rydberg's formula:
L R Z? (;15- 3 ) Where R is Rydberg constant
A .
For hydrogen atom Z = 1
b-rfh- 4
(6) Five series:

fa) Lyman series n=1, m=2234,...%
(b) Balmer series n=2, m=3,425:5,6.... o0
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{c) Paschenseries n=3, m=4,56...=
{(d) Brachett series n=4, m=5,6,7,...2
(e) Pfund series n=5 m=6,7238,..%

|(7) Debroglie hypothesis:

2zr, h nh
) b=t ®) =3 (o) L,=By, =5

|8) Mass number (A)=Z+N

{(9) Size of nucleus:
(a) Radius of nucleus X, is

R =R, A
trias 2 _ 3mA
{b) Density inside nucleus p W

(10) Mass defect (Am}):
Am=Zm_+Nm -M
(11) Binding energy:
(8) Binding energy (E) = Am ¢
= (Zm, + Nm, - M)c?

(b) B.E per nucleon ==— B £

(12)Q -value=K.E= [m,- m, = m, Jc*
(13)Law of Radioactive decay:
@ TN p) N, =N e () A=A, e

0593

(d) Half life period (T) = 2222 (¢) Average life (f) =

(14) Energy released in the nuclear reaction:-
Q=[m,~m-m-2m]c

(39)




Chapter 16: Semiconductor Devices
(1) V=IR

(2) Power (P) = VI
{3) Output voltage, V, = | R,

4) =l +Ig

= IE - IJ‘:
(5) o =1 and  Pp=7
(6) %ﬁ'% and e = 5o
|7] Current and voltage gain:

MI:
Al

AV
{(b) Voltage gain (A ) = Eﬁ

(a) Current gain (A) =

(8) Input and output resistance:
(a) Dynamic input resistance
AVge
- Al
(b) Dynamic output resistance
ﬂ‘a’m

C

(40)




Useful Information

(1) Fundamental constants

Quantity
Acceleration of free fall

(Earth’s surface)
Gravitational constant
Avogadro's constant
Gas constant
Boltzmann's constant

Coulomb constant
Permittivity of free space
Permeability of free space
Speed of light in vacuum
Planck's constant
Elementary charge
Electron rest mass
Proton rest mass
Neutron rest mass
Unified atomic mass unit
Solar constant

Fermi radius

Stefan - Boltzmann constant

1

38 T FL, oA Xm0

-

-

E

Approximate value
9.81 m s?

6.67 x 10" N m? kg?
6.02 x 10*mol*
8.31 JK'*mal"!

1.38 x 10 JK*!
5.67x10*W m? K+
8.99 x 10°N m? C*
8.85 x 10°2C*N"*m™
4nx 107 TmA?
3.00x 10"m s*
6.63x 10" s

1.60 x 10-°C
9.110x 10°%%kg
1.673 x 107kg
1.675 x 10%kg
1.661 x 10¥kg

1.36 x 10°W m*
1.20 x 10-"m
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(2) Metrie (SI) multipliers

Prefix . Abbreviation . Value
Peta | P 10%
tera . T 10
giga G 10°
mega_ M - 108
kilo k 10°
hecto [ 10°
deca . da 10
[ dec E 107
centi [c 10
milli [m 10~
micro [ 1 {1
nano n 10°
pico P 10-12
femto f 1045
(3} Unit conversions
, 180°
1 radian (rad) = =

Temperature (K) = temperature (°C) + 273
1 light year (ly) = 9.46 x 10'*m
1 parsec (pc) = 3.26 ly

1 astronomical unit (AU) = 1.50 x 10'm

1 kilowatt-hour (kWh) = 3.60 x 10°J

he=199x 10" Jm = 1.24 x 10 eVm
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(4) Electrical Circuit symbols

Cell —l }— battery ——‘1—| —

ac supply —0~0— switch — —

voltmeter —@. ammeter _@_

resistor —{—3 variable resistor —-#I—

lamp - potentiometer -l_—Ll—

. \
'ﬂgﬁﬁﬁt -—\:I— thermistor -0Z_F

transtrormer 3”5 heating element {1113

diode DA capacitor  —| |—
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(5] Chemistry Notation

Symbol | Term Unit (%)
gpecific heat capacity Ji(g.°C) or Ji(g K)
standard electncal potential Vor JIC
kinetic energy kJ
potentinl energy kJ
enihalpy (heat) kJ
standard molar enthalpy of formation kJmol
current Aor Ch
equilibrium constant —

acid jomization (dissociation) constant

hase ionization (dissociation) constant

<|~|~|~|e|%|= |z 2|~ |T | &L |52

molar mass g/mol
mass g
amount of substance mol
pressure kPa
charge C
temperature (absolute) K
temperature (celsius) c
Lime 5
volume L
C amount concentration mol/L
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Symbol Term
A delta (change in)
¢ Standard
[] amount concentration
(6) Miscellaneous
25.00 °C is equivalent to 298.15 K
Specific Heat capacities at 298.15 K and 100.000 kPa
C, = L0LJgx)
C. ey 101 (g*C)
C ol 0.385 J/(g.2C)
C, = 0.897 J/(g.°C)
C.. = 0:449)/(gC)
C, = 0227Ji(gC)
Cow = 4193

Water Autoionization Constant (Dissociation Constant)
K, =1.0x 10*"ar 298.15 K (for ion concentrations in mol/L)
Faraday Constant
F=9.665 x 1" C/mol ¢
Quadratic Formula

I:"bi Jb’ - 4ac
2a
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Colours of Common Aqueous lons

Tonio sgecles Solution Concentration
0.010 mol/L

omate yellow pate yellow

omium ([1] blue-green green

omium ([} dark blue pale blue

alt (1) pink

per (1) pale blue-green

per (Il pale blue

romate pale orange

1 (1) colourless

1 (L) pale yellow

nganese (1) colourless

kel (1) pale blue-green




