@, 0N TIPS
NOTES

Note making is a skill that we use in many walks of life : at school, university and in the world of work.
However, accurate note making requires a thorough understanding of concepts. We, at Oswaal, have
tried to encapsulate all the chapters from the given syllabus into the following ON TIPS NOTES. These
notes will not only facilitate a better understanding of concepts, but will also ensure that each and every

conceptis taken up and every chapter, is covered in totality. So go ahead and use these to your advantage...
go get the OSWAAL ADVANTAGE !!

Unit-1 : Electrostatics
CHAPTER 1 : Electric Charges and Fields

UNITS AND DIMENSIONS

Physical Quantity Symbol Dimension Unit
Vector area elements A [L?] m?
Electric field E [MLT3A] V/m Or NC!
Electric flux o [ML3T-3A1] Vm
Dipole moment ; [LTA] Cm
Linear Charge density A [L-1TA] Cm™!
Surface Charge density c [L2TA] Cm™2
Volume Charge density p [L3TA] Cm™

IMPORTANT RESULTS AND FORMULAE

1. Charges developed on bodies, when they are rubbed against each other are called as frictional
charges.

2. The charge on a body is expressed as g = * ne, where n is an integer (i.e., no. of electrons present
on the body) and e is the charge on the electron. Charge is additive in nature & always conserved.
The charge on electron is e~ =~ 1.6 x 10" C and charge on proton ise* = + 1.6 x 10 C.

3. Total positive or negative charge on an object of mass m having mass number A and atomic
number Z, is given as :

mN
q= A xZ
Here, N = 6.02 x 10%, Avogadro number.
4. When two charges g and g, separated by a distance , the electrostatic force experienced by them

isgivenas:F = L@ . This is Coulomb’s law.

dne, r
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4re,
permittivity of free space.

=9 x 10° Nm? C, g, has a value of 8.85 x 10712 C%/Nm? and is a natural constant known as

The electric field strength due to a point source charge g at an observation point A at a distance r
from the source charge is given by :

Zr‘
dme, 1

The unit of electric field is NC1.

If a test charge g, is placed at a point where electric field is E, then force on the test charge is

-

F= q,E
The product of the magnitude of the either charge (g) of the dipole and the separation (/) between

the charges is called electric dipole moment (p,), i.e., p, = ql, | = distance (from —q to + g).

Electric field due to a short dipole at any point, making angle 6 with the axial line is given by :

-

E= ><p—3"(1+3c0526)1/Z = LB\/l+3cosze
4ne, r dner R
For a short dipole, we have r >> [, the electric field on the axial line is Eu = I 1 . 2 ]: e
nE,
For a short dipole, we have r >> [, the electric field on the equatorial line is E. = 1 1 p—;
ne,

Electric field due to circular loop of charge,

-1 qx
dmg, (o’ +x*)**
ifx>>athen, E= I iz
4ne, x

(@) A dipole of moment F_;B in electric field E, experiences a torque given by : 7= ﬁEXE or
T = p,Esin 0.

(b) The torque is minimum for 6 = 0° or 180°. i.¢, T
dipole is said to be in equilibrium.

() The equilibrium of the dipole is stable for 6 = 0° and it is unstable for 6 = 180°.

max = P.B, when 0 = 90°.

(e) As 8 increases from 0° to 180°, t first increases, becomes maximum and then decreases to

Zero.

= 0, when 6 = 0° or 180°. In this position, the

min

(d) The torque is maximum for 6 = 90°, i.e., we find t

The electrostatic potential energy of a dipole of moment P. in uniform electric field E is:

U,=- P..E = —p,Ecos 6
(i) For 6 = 0°we have U, = —p E.

It is the minimum value of the potential energy and the dipole is in stable equilibrium.
(ii) For 6 = 90°, we have Up = 0.

The dipole is in unstable equilibrium.
(iii) For 6 = 180°, we have Up = p,E. (Max)

The flux ¢ of electric field E through a small area element As is given by A¢p = E.As,

where A s is vector area element. S.I. unit of flux is Nm? C1.
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16. Gauss’s Theorem : The total electric flux through a closed surface enclosing a charge is equal to
1/, times the charge enclosed.

Mathematically, ¢, = SBECZS =4

17. Applications of Gauss’s Theorém
Electric field :
(a) Due to an infinitely long straight uniformly charged wire ; E= 5 A n.
T, r
(b) Due to uniformly charged infinite plane sheet; E = 5.
IMPORTANT FIGURES %
Electric Field Lines :

1. In case of Isolated point charges :

/*\i\wo /'///“\?\qmo

2. In case of a system of two charges :

A
NS

Equipotential Surfaces due to a Dipole :

CHAPTER 2 : Electrostatic Potential and Capacitance

UNITS AND DIMENSIONS
Physical quantity Symbol Dimension Unit
Electrical Potential \Y, [ML2T-3A] Vv
Capacitance C [M1L-2T4A2] F
Polarisation density P [L-2AT] Cm=2
Dielectric constant K [Dimensionless]
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IMPORTANT RESULTS AND FORMULAE
1. Electric potential due to a point source charge g at a distance r from it is given by :

1 q

dne, r

Unit:1V = 1]C!

2. The electric field at a point is related to the negative potential gradient as follows :
(5
dr
Unit: Vm™!

(i) Electric potential due to a dipole at a point at distance r and making angle 6 with the dipole
moment p, is given by :

1 p,cos6

2

V =
dne, r

(ii) On the axial line, the electric potential is given by :

L P

4ne, 1*

a

(iii) On the equatorial line, the electric potentialis : V, = 0
3. Electric potential due to an isolated conducting charged sphere of radius R carrying charge Q:

(a) The electric potential at the surface of the sphere and at every point inside the sphere is :

1 Q

- 4ng; R

(b) The electric potential at a point outside the sphere is
1 Q

4ne, r

where r > R is the distance of the point from the centre of the sphere.

1
4. Potential energy of system of two point charges : U = Az

TE,
5. The ratio of the charge g and potential V of a conductor is called capacitance (C).

c=1
v

Unit : 1 Farad = 1 coulomb/volt

6. (a) Electrostatic potential energy of a conductor carrying charge g, capacitance C and potential V,

is given by :
q q 1q2
U, = |Vdg= idq:——
P ! -([C 2C

7. If a number of capacitors of capacitances C,, C,, C; .covrvneecans are connected in series, their
equivalent capacitance is given by :
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8. If a number of capacitors of capacitances C,, C,, C; ................ C, are connected in parallel, then
their equivalent capacitance is given by :

C,=Ci+Ct Gyt o +C

9. Leta parallel plate capacitor consists of two plates of area ‘A, separated by distance ‘d’, having slab
of same thickness and area with dielectric constant ‘K’ between the plates. Then the capacitance
of the capacitor is given by :

_ Kg A

d

C

10. (i) If we have a number of slabs of same area as the plates of the capacitor with thickness t,, t,,
by
capacitor is given by :

.and dielectric constants K;, K, K ...... inserted between the plates, the capacitance of the

C:

gA
t3

tl tZ
L2424
Kl KZ K3

(ii) If a single slab of thickness ‘t" and dielectric constant ‘K’ is introduced between the plates
having separation ‘d’ then the capacitance of the capacitor is given by :

C= A  KgA
St @d-) K(d-n)+t

K 1

(iii) If a single slab of conductor of thickness ‘t’ is introduced between the plates, having separation
‘d’ then the capacitance of the capacitors is given by :
gA A
., d=-1) d-t

© 1

Unit-ll : Current Electricity
CHAPTER 3 : Current Electricity

UNITS AND DIMENSIONS

Physical Quantity Symbol Dimension Unit
Electric current I [A] A
Charge Q,q [TA] C
Electric voltage \Y [ML2T-3A1] \Y
Potential difference \Y, [ML2T3A] \Y,
Electromotive force E [ML2T-3A1] \Y,
Resistance R [ML2T3A2] Q
Resistivity o [ML3TA] Om

Electrical conductivity c [M-1L-3T3A?] (ohm™'m™) or, Sm™!
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Electric field E [MLT-3A1] s
Drift velocity v, [LT1] Am™
Relaxation time T [T] m2V-1g-1
Current density 7 [L2A] Vm!
Mobility u [M1T2A] ms!

IMPORTANT RESULTS AND FORMULAE
1. Electric current : Electric current is defined as the rate of flow of charge, i.e.,

dq
d

When charge flows at a constant rate, the corresponding electric current can be written as :

—
I
-+ |

Unit : 1 Ampere = 1 coulomb second™!

2. When electric current is set up in a conductor, the electrons drift through the conductor with velocity

v, which is drift velocity and is given by :

I

U = —_—
T jeA

3. Ohm’'s law : Current I in a conductor is directly proportional to the potential difference V applied
across the ends of the conductor provided the physical conditions such as the temperature,
mechanical strain, etc. remain unchanged.

TV
or V =RI
where, R is a constant called resistance of the conductor.

4. Resistance:

R: QE—
PA

5. Resistivity: p= —

ne’t

6. Conductivity : Reciprocal of resistivity
1

G f——j—
p
Unit = ohm™}, or siemens m™!

7. The temperature coefficient for conductors is positive i.e., resistance increases as the temperature
rises.

The temperature coefficient for the insulators and semiconductors is negative i.e., their resistance
decreases as the temperature increases.
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8.

9.

10.

11.

12.

13.

14.

The internal resistance of a cell is

r= (—E — V] R
\
Electrical power :
2
P= vo_ IR
R
Unit : Watt

The emf and terminal potential difference of a cell : Let the emf of a cell is ‘E” and its internal
resistance is r. If an external resistance R is connected across the cell through a key, then
IR = V = potential difference across the external resistance R. This is equal to the terminal
potential difference across the cell.

E=V+1Ir

= I=E—V
r

So, V=E-1Ir
V <E.

When current is drawn from a cell, its terminal potential difference is less than the emf.
Series Combination of Cells :
In 1 cells having internal resistance » and emf E for each.

nE
I, =
R+nr

Parallel Combination of Cells :

If n cells having internal resistances r, 7,, 75 ...... r,&ofemfE, E),E, ... E, respectively.

E,E.E, B

| = b h " "

P 1 1 1
1+R(+++ ..... j

7’1 7’2 1’3 rn

Mixed Combination of Cells :

Here nm cells are combined in m rows, each row having # cells such that

[ = nE mnE
e =
R4 mR+nr
m
Kirchhoff’s Laws :

First law : The algebraic sum of current at a junction is zero i.e., £I = 0. This implies that the total
current entering a junction is equal to the total current leaving the junction.

Second law : In a closed loop, the algebraic sum of the emf's is equal to the algebraic sum of the
product of resistance and the respective current flowing through them i.e.,

YE = ZIR.



8 OSWAAL CUET (UG) Sample Question Papers, PHYSICS

15. Wheatstone Bridge : This is a circuit consisting of four resistances B Q, R and S, a galvanometer
and a battery connected as follows :

i D
Ky
L]

The Wheatstone bridge is balanced when there is no current flow through the galvanometer. It
means potential at B is equal to that at D. In such a case

P_R
Q S
16. Slide Wire Bridge or Meter Bridge : It measures unknown resistance. It works on principle of
Wheatstone bridge.
IMPORTANT FIGURES
Meter Bridge :
R S
W B wwe
] [ 1 |

S
LJ
T
[o

Potentiometer Setup for Comparison of emf's of two cells :

Resistance

Box
E ol /
3

|
Lo b
E, 5

Variable
Resistance

K,

Variable
Resistance
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Unit-1ll : Magnetic effects of current and magnetism
CHAPTER 4 : Moving Charges and Magnetism

UNITS AND DIMENSIONS
Physical Quantity Symbol Nature Dimension Units
Permeability of free space Uy Scalar [MLT2A2] TmA™!
Magnetic field B Vector [MT2A1 T(tesla)
Magnetic moment " Vector [L2A] AmZ2or J/T
Torsion constant k Scalar [ML2T2] Nmrad!

IMPORTANT RESULTS AND FORMULAE

1.

Force : When a test charge q, enters a magnetic field B directed along the negative Z-axis with a

velocity » making an angle ¢ with the Z-axis, then
Fy = g, (vxB)
F,w = 4qv,B, F,, =q,v.B andF, =0

Force on a current carrying conductor in a magnetic field B is F, =1(/xB), where L is the current,
lis the length of conductor and [ is along the direction of current.
Force between current elements :

- :ﬁ.lzdlzx(lldllxru)

myy 3
4n T

here, forceison I,dl, dueto I, d[,
Force per unit length between infinitely long straight current carrying conductor is :

By 2LI,
F/l=—"-.—
"/ 4t r

where, F, /lis the force per unit length.

> o o

Lorentz force : F = g(E+ vx B)

- -

Torque on a magnetic dipole moment p, due to a magnetic field B is ©t=p, xB.

Magnetic field due to a straight conductor carrying current I and at a distance ‘a’ from the
conductor is

B = ﬁ-l[sind)2 +sin¢, ]
4 a

Magnetic field due to infinite straight conductor at a distance a from it,

p, 21
B = —X—
4t a

Magnetic field on the axis of a current (I) carrying coil of turns #, radius R and at a distance x from
the centre of the coil is
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_ K In27R*
4n (R*+x)"?
u, n.2xl
and B(centre) = 4_;; R
B _ K, n2nlR?
(far away) Ar x3

Ampere’s Circuital law : The line integral of the magnetic field around a closed path is u, times
the total current enclosed by the path and is given as :

4)1;117 = pol.
The magnetic field due to a straight solenoid well within it and on the axis is given by :
B= ,uonI,
where, n = number of turns per unit length and I is the current in the coil.
Maximum energy by positive ions :
E _ 1 BZ qZRZ

max

2 m

Biot Savart’s law : The magnetic field due to a current element is given by the following relation :

=g U Ldixr

4 7?

(@) If 6 be the angle between Idl and 7, then :

B, Il

2

B= sin O

4 r

(b) The unit of magnetic field B is called tesla (T).
(€) py=4n x 107 TmA™!

(d) Bis perpendicular to both Idl and r.

(i) Voltage sensitivity :

8 _ mBA gy
V

(ii) Current sensitivity :

0  nBA 4
I = T (radA )

(iii) Conversion of galvanometer into ammeter

(iv) Conversion of galvanometor into voltmeter

R-Y_g
I

8
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IMPORTANT FIGURES
Moving Coil Galvanometer :
H
hospher
— E[onfe
p
T M T2
Galvanometer to Ammeter Conversion :
Rg
:_ @) Re :
T © WWA—
I
|
1 L—AAA :
| Iy I
S S g
Galvanometer to Voltmeter Conversion :
_@_\Aﬁ/c\;/\_.
N
@)
L ©—VWW—AW—]
L Ny o o e - |
CHAPTER 5 : Magnetism and Matter
UNITS AND DIMENSIONS
Physical quantity Symbol Nature Dimension Unit
Permeability of free space Ko Scalar [MLT-2A-2] TmA-1, NA-2
Magnetic field, Magnetic induction, 2 oAl
Magnetic flux density B Vector [MT=AT] T (tesla)
Magnetic moment m Vector [L2A] Am?
Magnetic flux g Scalar [ML2T2A] Wb (weber)
Magnetization M Vector [L1A] Am!
Magnetic intensity, Magnetic field strength H Vector [LA] Am!
Magnetic susceptibility X Scalar — —
Relative magnetic permeability K, Scalar — —
Magnetic permeability W Scalar [MLT2A72] TmA-!, NA2
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IMPORTANT RESULTS AND FORMULAE

1. Magnetic dipole moment : M = m(ZY)
2. (i) Anglebetween geographic meridian and the magnetic meridian is called Angle of declination.
(i) Angle between horizontal component and total magnetic field of the earth is called dip Angle.
(iii) Dip is zero at the equator and 90° at the magnetic poles.
3. W=,
where, u = permeability of medium, u, = permeability of vacuum and u, = relative permeability.
4. Magnetic induction B and magnetic intensity H are related as B = uH.

5. Curie’s law in magnetism : The intensity of magnetization I of a paramagnetic material is directly
proportional to the strength of the external magnetic field H, called the magnetising field and is
inversely proportional to the absolute temperature of the material.

IocE

T
= CH

T

r_c

H T

_C

or X T

where, C is known as Curie constant.

B
6. Magneticintensity: H= —*

)
7. Magnetic susceptibility : X = %
. s B
8. Magnetic permeability : M= =
9. The force between two magnetic poles of strength g, and q°, - separated by r is given by
R O
dn  1°

10. Tangent law : When a short bar magnet is suspended freely under the combined action of two
uniform magnetic fields of intensities B and By, acting at 90° to each other, the magnet comes to
rest making an angle 0 with the direction of the magnetic field B,.

B =B, tan 0
IMPORTANT GRAPHS AND FIGURES
Angle of declination :

True North

=0 Declination
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Magnetic elements of earth :

B' _Geographical

meridian

ARGHTTL B
A 4
M K

| __Magnetic

meridian
______________ c

Dl 0 c

where, 6 = Magnetic declination, 6 = Magnetic inclination or Magnetic dip and H = Horizontal

i MN

@)© @)®
IR JHTRN

Barmagnet A current carrying finite solenoid

Magnetic field lines :

Hysteresis loop :

Unit-1V : Electromagnetic Induction and Alternating Currents
CHAPTER 6 Electromagnetic Induction

UNITS AND DIMENSIONS
Quantity Symbol Dimension Unit
Magnetic flux o [ML2T2A1] Wb (weber)
EMF E [ML2T-3A"1] V (volt)
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Mutual inductance M [ML2T-2A72] H (henry)
Self inductance

L [ML?T-2A72] H (henry)

IMPORTANT RESULTS AND FORMULAE

1. The inductance of a coil depends on the following factors :
(a) area of cross-section
(b) number of turns
(c) permeability of the core.

2. Self induction

doclor ¢ =LI
__de_ 4
dt dt
L= -E
o dl/adt

The inductance of a circular coil is given by :

L_¢_BAN_pu @aND . [ B:L.anI}
I I 4 11 4t r

2 2
_ AN AN e
2r 2r
L= uN?mr
2

here, ¢ = magnetic flux from the coil, I = current through the coil, A = area of coil, r = radius of

or

coil, N = total number of turns of the coil, u = permeability of the medium.
3. The inductance of a solenoid of length /, is given by :

L_E_BAN_(H_MJA_N gt
I I I I ’ I

2
or L= # =un*Al = un*V [ n= ?}
here, n = N/I = number of turns per unit length and V = Al = volume of the solenoid.

4. The inductance in series combination is given by :
L=L +L,+L;+ ...

S

L, L L, L

5. If two coils of inductance L, and L, are coupled together, then their mutual inductance is given by :
M= k,/L,L,

6. Mutual inductance :
ool ordp =MI
po 0 _ 4

dt dt
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M = —E/(dV/dt)
M= 2
©dl/dt

The mutual inductance of two coils is given by :
M = HN, NA, _ N, N A,

[ [
7. Magnetic flux is number of magnetic field lines crossing a surface normally.

The magnetic flux is denoted by ¢. If B be the magnetic field through the area element d A.
Then, the flux through the area is given by :

do = B-dA.
8. Faraday’s laws of electromagnetic induction :
(a) Whenever, the magnetic flux linked with a circuit changes, an emf is induced.
(b) The induced emf lasts as long as the change in magnetic flux continues.

(c) The magnitude of induced emf (E) is directly proportional to the rate of change in magnetic
flux.
Thus, if dp be the change in magnetic flux during the time dt, then :
E o L or E= k@
dt dt do
where, k is the constant of proportionality. In SI, k = -1, hence, E=—-—

, dt
9. Lenz'slaw:

It states that induced current produced in a circuit always flows in such a direction that it opposes
the change or the cause that produces it.

The Lenz’s law explains the negative sign in the Faraday’s flux rule, E = —%

10. If a rod of length I moves perpendicular to a magnetic field B with a velocity v, then the induced
emf produced across it is given by :

E = vBI

In general, we have E=B.(vx 1)
11. Ifacurrentlis set up in a coil of inductance L, then the magnetic field energy stored in it is given by

— 1 2
U,= U

12. Instantaneous value of emf produced by AC generator, e = NBAwsin ot

CHAPTER 7 : Alternating Current

UNITS AND DIMENSIONS
Physical quantity Symbol Dimension Unit

rms voltage V. [ML2T-3A] \Y%
rms current L [A] A
Inductive reactance X, [ML2T-3A2] Q
Capacitive reactance Xc [ML2T-3A2] Q
Impedance V4 [ML2T-3A2] Q
Resonant frequency o, Or @, [T Hz
Quality factor Q Dimensionless

Power factor cos ¢ Dimensionless
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IMPORTANT RESULTS AND FORMULAE

1. (a) Instantaneous value of alternating current
I[=Igsinot or I=I,coswt
(b) Peak value of a.c. =1
(c) Alternating emf, E = Egsin ot
or E = Ecos ot

(d) Mean or average value of a.c.

21,
[,orl = ? = 0.636 I,
(e) rm.s.valueofac.I, = IO/\/E =0.707 L.

2. The part of the impedance in which the phase difference between the current and emf is n/2, is
called reactance.

If the emf leads the current by n/2, the reactance is called purely inductive.
If the emf lags behind the current by n/2, the reactance is called purely capacitive.
If the emf is in phase with the current, the circuit is called purely resistive.
3. Sign for phase difference (¢) between I and E for series LCR circuit :
¢ is positive, when X, > X..
¢ is negative, when X < X..
¢ is zero, when X, = X..
4. The LCR circuit is said to be resonance when :

1
X; = X..ie,when oL =—
. = Xc. i.e, when =g

1
and ©=®; = ﬁ is called resonant frequency.

5. At series resonant frequency, ® = ﬁ , we have :
(i) Z =R = minimum value of impedance.
(ii) I, =E/R = maximum value of peak current.
(iii) ¢ =0, i.e,, Iand E are in phase with each other.
(iv) V| isequal and opposite to V..

(v) Potential drop across C and L together is zero.

(vi) E=V,.
6. Energy stored in an inductor :
U=l
2
7. Energy stored in a capacitor :
2
U=lcy = 1a _ l%v
2 2C 2

8. Power in a.c. circuit : The power in LCR circuit is given by
P = EI = E I sin ot sin (ot - ¢).
Power in LCR circuit consists of two components :

(i) Virtual power component
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E I, cos 2ot - ¢).

N | =

It has frequency twice as that of a.c. Its value over the complete cycle is zero.

(ii) Real power component = %EOIO cos ¢. It dissipates power.
cos ¢ is called power factor.

9. Inductive reactance : X; = oL

. 1
Inductive susceptance : B, = —
oL
. 1
Capacitive reactance : X. = —
oC

Capacitive susceptance : B.= oC

Reactance: X = X, - X. = oL - L
oC

Susceptance : B = B-.-B, = oC - i

P : c~bL ~

10. Impedance of LCR circuit :

7 = JR*+ (X, = X.)

Power,P=E, X1i_ .

R
X —
z

11. Band width = o, - 0, = 2A®

®
12. Sharpness of resonance = ——
rpn T nan ZAQ)

, oL

or —_— =

2A® R

Voltage across L or C

13. Qfactor: Q= Applied voltage

oL 1L

Q=

R RVC
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14. Transformer :
. Es _ s _k f .
(i) E, N, (say) (transformer ratio)
o No o .
(ii) N‘ =k is called transformer ratio.
P
(iii) For step up transformer, k > 1 and for step down transformer, k < 1.
(iv) For step up transformer, N, > N, therefore E, > E,. And for the step down transformer, N, < N,
therefore E, < E,.
(v) The efficiency of the transformer is given by :
Output power
~ Input power
If I, and I be the currents in the primary and secondary circuits, then
EIL
e EF’IF’
For ideal transformer n = 1 = 100%. Therefore,
ELl =E]l
I, N, 1
L N, &k
Hence for step-up transformer, current in the secondary is less than that in the primary (I, <)
and in a step down transformer, we have I, > L
IMPORTANT FIGURES
Type of circuit Phasor diagram & wave diagram
Only Resistor : V, sin o, R y
™ /
L AN I s .
7o 2n F I PN
r Owt;, = J2n ot
i, sin wt, \. W
Only Inductor : N Vv
4 i
------------------------ HN\
V,, sin ot, i Y ,
E @ % L aQ 1' / \\\ w{,l;
I O i II 4 s, 27'[ /I
ipsin @t-/2) =7 e
Only Capacitor :
B A v
__________________ Vol i
T ¥, sin of, Y4 PN
--_I ----------------- 7 -\:\‘ III N
EQ L f w VRN S
i sin (ot + 7/2) ot T
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LCR circuit:

R A

A A
(VL -Vo)
EP —c l

L Ve, Vi -

FO0T00

Impedance triangle :

<“————R—»

Transformer :

Laminated sheets

P4
Input
i i —h
Po
Iron core
Ilustration of Lenz’s law :
N
AC generator :
Coil
N
Slip ®
rings 4

A— Axis

Alternating emf

Carbon brushes
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Working of AC generator :
Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
The plane of When the armatureé  Armature  Armature after Armature after
the armature is rotates through 90 after a a rotation of  rotating through
perpendicular ~ the plane ofthe  rotation of 270° 360°
to the magnetic armature is parallel 180°
field to the magnetic field
R
Direction of
€S magnetic
field
|
Induced!
emf,
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Unit-V : Electromagnetic Waves

CHAPTER 8: Electromagnetic Waves

IMPORTANT RESULTS AND FORMULAE

1. Characteristics of electromagnetic waves:
(a) Inelectromagnetic wave, electric and magnetic field vectors are perpendicular to each other in the
direction of propagation of wave which shows its transverse nature.

(b) Relation between electric and magnetic field components is:
B,=Eyc
c=fh
1

“OEO

c =

(c) EM waves travel in vacuum along a straight line with the velocity 3 x 10% m/s.

2. EM wave spectrum:

Type Wavelength range Production Detection

Radio >0.1m Rapid  acceleration and  de | Receiver’s aerials
acceleration of electrons in aerials

Microwave |0.1m to1mm Klystron valve or magnetron valve | Point contact diodes

Infra-red 1 mm to 700 nm Vibration of atoms and molecules Thermopiles, Bolometer, Infra
photographic film

Visible light | 700 nm to 400 nm | Electrons in atoms emit light when | The eye, photocells

they move from a higher energy | photographic film
level to a lower energy level

Ultraviolet | 400 nm to 1 nm Inner shell electrons in atoms moving | Photocells, Photographic
from a higher energy level to a lower | films
energy level
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X-rays 1nmto103nm | X-ray tubes or inner shell electrons | Photographic  films, Geiger
tubes, Ionisation chamber

Gamma rays | < 10 nm Radioactive decay of the nucleus Observing the effects they
have on matter

IMPORTANT GRAPH

Electric and magnetic field for EM waves

Direction of propagation of wave

-
Y Envelope of E
e

.
E

X E
Envelope of B

Unit-VI : Optics

CHAPTER 9: Ray Optics and Optical Instruments

IMPORTANT RESULTS AND FORMULAE

1. Snell’s law:
(a) The incident ray, the refracted ray and the normal all lie in the same plane.
(b) The ratio of sine of the angle of incidence to sine of the angle of refraction is constant.
sini

ie., = constant.

sinr
2. The refractive index is also defined as the ratio of the velocity of light in the medium of incidence
to that in the medium of refraction. For example, if v, be the velocity of light in the medium of
incidence (1) and v, be that in the medium of refraction (2), then
v
1#’2 = 1
vZ
(a) The refractive index of a medium when the light is incident from vacuum is called absolute
refractive index. It is denoted by 1 .

sini ¢

Thus, w=—=—
sinr v

where,

i = angle of incidence in vacuum or air,

r = angle of refraction in the medium,

¢ = velocity of light in vacuum and

v = velocity of light in the medium.

(b) Absolute refractive index of vacuum is 1 and that of air is very-very near to 1.

3. The conditions for total internal reflection:

(@) The light must travel from the denser medium to the rarer medium.
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(b) Angle of incidence should be larger than critical angle.

Relation between refractive index and critical angle:

. 1
H2= Sinc
If a slab of thickness ¢ is placed over an object, then the image of the object is raised. The apparent
depth and real depth of the object are related as follows:
Real depth
Apparent depth —H
where, u is the absolute refractive index of the slab.
Lens formula:
111
f v u
Power of a lens:
@P=
a) P=—
! 1

b) P = )| ———
(b) P =(u-1) (R R ]
Lens Maker’s formula:

11 _ Mo {i i}l

v ou Hy R; R, f
For refraction through prism,

i+te=A+35,
Here, i = angle of incidence,

e = angle of emergence,
A = angle of prism,

0 = angle of deviation

If r, be the angle of refraction at the first surface and r, be the angle of incidence at the second
surface, then

A=r +r,
For minimum angle of deviation,

i=eand r =r,=r

A
Hence, i= *9, and r =é
2
. A+35,
sini ™ 2
SO, M = N =
sinr .
sin —
2
The magnifying power of the simple microscope is given by:
M=1+ E
f

(@) The magnifying power of the compound microscope is given by

M = ”—‘[nﬂ}
f.

u(}

v D
Or, M= —”{1+—}

ul ' f

[
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Here, D is the distance of distinct vision.

Hence, M= (1+%j(1+%]
= L(1+2)
u,+f, L

When final image is formed at D.

(b) The length of compound microscope tube is:

L=v,+u,
(c) Generally object is placed very near to the principal focus of the objective, hence
u,=f.

The eye-piece is also of small focal length and the image formed by the objective is also very
near to the eye piece.

So, v, =L, the length of the tube.

Hence, we can write the magnifying power,

L D
- =142
M fo[+fej

11. (a) The magnifying power of the telescope is given by

M=- L[l +£],
AN

where,

f, = focal length of the objective,

f, = focal length of the eye piece,

v, = distance of the final image from the eye piece.

(b) When the final image is at infinity, we find

Ue = oo,
_h
and hence, M= f

This is called normal adjustment of the telescope.
(c) When the final image is at the distance of distinct vision, we have v, = D,

Hence, M=- %(14‘%),

The length of the telescope tube L = f_ + f,. For normal Adjustment

e
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IMPORTANT GRAPHS AND FIGURES
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Triangular glass prism:

Angle of deviation versus angle of incidence for a triangular prism:
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Compound microscope:

" 2z
27
A" Jea2 D 3

Reflecting telescope:

> \\Objective mirror
Secondary’%< ------------ O )

mirror 7 e
Eyepiece

/

CHAPTER 10: Wave Optics

IMPORTANT RESULTS AND FORMULAE
1. Young's double slit experiment:

=1 +1,+2{LL, cos ¢

R = \/az +b* +2abcos ¢

[ < R?

I o (a® + b? + 2abcos ¢)
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For bright fringes:

cosd =max =+ 1

Path difference = % =nh\

where, n=20,1,273, ...
or x=m2
d
For dark fringes:
cos ¢ = min = -1
¢ =m, 3w, 5m .........
6=@2n-Dr

Path difference = X _ (Zn—l)&
D 2

AD
or x=(2n-1)——
2d
2. Ratio of maximum & minimum intensities:
Imax — (al +u2 )2
Imin (al - az )2
a, & a, = amplitudes of interfering waves

3. Fringe width in Young's double slit experiment:

AD
=

4. Single slit diffraction:

Angular width of central maximum:

0= =
D
Width of central maximum:
2D\
2x = —
a

IMPORTANT GRAPHS AND FIGURES

Refraction of Light by Huygens' Principle:
(From rarer to denser medium)
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Medium 1

Incident wavefront

P

Medium 2

Refracted
E wavefront

vZ<vl

Reflection of Light by Huygens' Principle:

Incident
wavefront

B ,Reflected
wavefront

Interference and diffraction:

Intensity Pattern

for interference

x Ds B3 Dj By

Intensity Pattern
for diffraction

D, By Dy D; By D, B, D3 B3 Dy x

Distance from C

C is known as Central Maxima

yAlntensity I
Iy

iy

Single slit diffraction:

2L A 0 +r +2.  +3

Path difference asin@ —»

Y

27
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Unit-VII : Dual Nature of Matter and Radiation
Chapter 11: Dual Nature of Matter and Radiation

UNITS AND DIMENSIONS
Physical quantity Symbol Dimension Unit
Planck’s constant h [ML2T-1] Js
Stopping potential v, |ML2T-3A] \%
Work function 0, [ML2T-2] J; eV
Threshold frequency Yy (fo) [T Hz
de-Broglie wavelength A (L] m

IMPORTANT RESULTS AND FORMULAE

1. Energy of a photon:

he

E=hf=—

f A

2. Momentum of the photon:
_h_ K
Pea o

3. Work function:
W, = hf, = hc/A,.
4. Cut off potential:

2

1
CVO = E mo A

where, U.x = Maximum velocity of photoelectrons

5. Einstein equation:
he =Wy + K,
K, = hf — Wy = hf ~ I,
6. The de-Broglie’s wavelength of the particle of mass m and moving with velocity v is given by:

A=
mo
7. The de-Broglie wavelength of a particle of mass m and kinetic energy K is given by:

h
2mK

8. If a particle of mass m carrying charge g, is accelerated through potential V, then its de-Broglie
wavelength is given by:

h

M= gV

7\’:
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9. The de-Broglie wavelength associated with the orbital electron in the nh orbit of hydrogen atom is
given by:
A, = 12.27 A
N

IMPORTANT GRAPHS AND FIGURES

Photoelectric effect:
Quartz
ind
window S
B Evacuated
Photosensitive glass tube
plate /
Electrons
) —)> *—>
A
_— Commutator
—e
MA
=
Effect of intensity of light on photocurrent:
o1
§3]
@
85
o=
a3
Intensity of light
—>
Effect of potential on photocurrent: T
5
S
é L> 1> 1

Stopping Potential

-V, O Collector plate
<— Retarding Potential Potential
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Effect of frequency of incident radiation on stopping potential:

Photoelectric Tf

current
A4

v, >L,>V,
Saturation
current

—Vo3, Vo2 Vo1 —
— Collector plate
Retarding potential potential

T

Stopping Metal A
Potential
Vo) V>, Metal B
V>,
Vg vy
O

’."'F’requency of incident radiation (v)—=>
Wl

Unit-VIl : Atoms
CHAPTER 12: Atoms

IMPORTANT RESULTS AND FORMULAE

1. Distance of closest approach is given by,

1827
o= 4re, K

2. The orbital radius of the electron is given by,
- n*h?
e

3. The orbital velocity of electron in nth orbit is given by,

1 2ne’
On = 4ne, nh

4. Orbital frequency is given by,

1 v me*

L

5. The total energy of the orbital electron is given by,

1 Z{anme‘*}{ 1 }
E= - ki | B
4me, /s n’

4

me
KE. =
8n’he
PE. ="

4n’h’e}
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6. The kinetic, potential and total energies of the electron with r as the radius of the orbit are as

follows:
2 2
KE. = l 1 .Z—e ; PE =— 1 Z—e
2| 4ne, 7 dne, 7
1] 1z
d = —— —
an 2{4n80 r }

Therefore they are related to each other as:
KE.=-E and PE.=2E.
7. The energy of orbital electron in the n'h orbit is given by,
E = _136

n
nZ

eV

So, energy associated with the different orbits is as follows:

136

E1 = B eV =-13.6eV

Ef_%§w=44w

%=—%§ev=45mv

13.6
OOZ
8. (i) For the Lyman seriesn, = Tand n, = 2,3, 4 ......

The wavelength of the radiations is given by,

1 1 1
— 4R NN
A “{12 ng}

They lie in the ultraviolet region.

and E_= - 0

(ii) The Balmer series of the radiations corresponds ton, = 2and n, = 3, 4,5 ......
The wavelength of the radiations is given by,

1 1 1
S S
A H{ZZ ng}

They lie in the visible region.
(iii) For Paschen series n, = 3and n,=4,5,6 ......
The wavelength of the radiations is given by,

1 1 1
IR |[2_2%
Py HLZ ng}

They lie in the infrared region.
(iv) For Brackett series n, = 4and n,=5,6,7 ............
The wavelength of the radiations is given by,

1 1 1

2R |———

A {42 n }
They lie in the far infrared region.

(v) Pfund series of radiation corresponds to n, = 5and n, = 6,7,8,9..........
The wavelength of the radiations, is given by,
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1 1 1
=R |——-—
Ao {52 n }
They lie in infrared region.
9. Angular momentum of the electron in the n'h orbit of hydrogen atom is given by,
h
L=n—.
2n
IMPORTANT GRAPHS AND FIGURES

Energy level diagram (Line spectra):

n=4 N=5 lonised atom
0
-0.85 —
15 |1= 3 l l l l Brackett )
: —— series Excited state
Paschen
n=2 series
_340 YVYYYY
— Balmer Infrared
% series
c Visible
>
(=
[0}
C
w
—> Ultraviolet
n=1 Ground state
-13.6 VVVVYY
- ———
Lyman
series
. L3
CHAPTER 13: Nuclei
UNITS AND DIMENSIONS
Physical Quantity Symbol | Dimension Unit
Atomic mass unit u M] u

IMPORTANT RESULTS AND FORMULAE

1. The volume of the nucleus is proportional to the mass number (A). Therefore, radius (R) of the

nucleus is proportional to A3,

ie., Roc A3
or R =RA
where, R,=1.2 x 105 m.

2. The difference in the sum of the masses of the neutrons and protons in the nucleus and the actual

mass of the nucleus is called mass defect.

Consider nucleus ,X®. It has Z protons and (A — Z) neutrons. Suppose its mass is M. Let the mass

of the neutron be m,, and that of proton be ", then mass defect is given by,

Am = [Zmp +(A-Z)ym, ] -M
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3. If Am be the mass defect of a nucleus, then its binding energy is given by Amc?.

where, c = speed of light.
4. Isotopes:

(a) ,H!, H? H3 (b) O, OV, 018

(© ,,CI%, CI¥ (d) ,,U?, U8
5. Isobars:

(a) ,H3 ,He? (b) ,Li’, ,Be’

(c) A, ,,Ca® (d) ;,Ge”, ,,Se”
6. Isotones:

(a) ,H3, ,He* (b) N7, ,O18, F1?

7. Tamu=166 x 10" kg = 931 MeV.

8. The process of splitting the heavy nucleus by bombarding it with neutron is called fission. The

most commonly discussed fission is that of ,,U**. The process occurs as follows:
o1t + U — [,US6] —  Bal¥! + |, Kr¥ + 3 n! + 200 MeV
9. The combination of lighter nuclei to form a heavy nucleus with the release of energy is called
fusion.
Simplest example is the fusion of hydrogen atom to helium:
4 H' - He* + 2.+ Q

4 Hydrogen — Helium + 2 positron + energy

Similarly, H*+ H?— He*+ n'+Q
H>+ H?— He*+ n' +Q

IMPORTANT GRAPHS AND FIGURES

Relation between BE/A and Stability of elements:

2 10— Y

o 100

s 1632 [%Fe Mo 127; 184

< sl Tt W 19740 238y
8 4He 80

ERL TN

SR L

qa Li

B 4

F b

T 2

£z ‘LZH

20

= 0 50 100 150 200 250

Mass number (A)
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Effect of separation on nuclear force:

wll
\k/

o 1

—
Potential energy (MeV)

-100

2 3
r(fm) —»
Unit-IX : Electronic Devices

CHAPTER 14 : Electronic Devices

A Important Results and Formulae

1.

(@)

(b)

The majority (charge) carriers in the n-type semiconductor are electrons and that in p-type
semiconductor are holes.

For intrinsic semiconductor : n, = n, = n;
For doped semiconductor : n, X n, = n,
For n-type semiconductor : n, >> n,

For p-type semiconductor : n, << n,
Efficiency of a diode rectifier :

Output d.c. power

n= x 100

Input a.c. power

P
= 4 %100

a.c.
For half wave rectifier :

40.
=206 o

-
I+ L=
Ry

where, e is the forward bias resistance.

For re=R,n= 20.3%.
and for << R, =40.6%.
For full wave rectifier :
81.2
n=—————=%

r

Ry
For =R, n= 40.6%.
and for re<< R, n = 81.2%.
Ripple factor :

1
,
Id.c. Id.c.
r.m.s. value of fluctuating current

average d.c. value of current

The ripple factor for half wave rectifier is 121% and that of the full wave rectifier is 48.2%.
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5. The root mean square current of rectifier :

I
(a) For half wave rectifier : L= 50
.re Iy
(b) For full wave rectifier : L= E

6. (i) Metals: They possess very low resistivity (or high conductivity).
p~102-10%Q-m
c ~ 10> -108 Q-m!
(i) Semiconductors : They have resistivity or conductivity intermediate to metals and insulators.
p ~ 105-10° Q-m
c ~10°-10° Q-m™!
(iii) Insulators : They have high resistivity (or low conductivity).
p~10"1-10"Q-m
c~101-10YQ-m!
7. For the common emitter transistor amplifiers :
(i) Current gain : It is of two types :
(@) The d.c. gain () : It is defined as the ratio of the collector current (I) to the base current (Iy).
, Ic
ie., B = g

(b) The a.c. gain (B, ) : It is defined as the ratio of change in collector current (Al.) to the change
in base current (Al;) at constant collector emitter voltage.

Al

AIE :IVCE = constant

(ii) Voltage gain (A,) : It is defined as the ratio of the change in output voltage (AV ) to that of the
input voltage (AV;).

ie., =N

here, V|, = collector emitter voltage and V, = base emitter voltage.

(iii) Resistance gain (Ay): Itis defined as the ratio of output resistance (R ) to the input resistance (R)).

. R()
Le., Ag = R,
(iv) Power gain (A;) : It is defined as the ratio of the change in output power (AP) to that in the input
power (AP)).
. APU
ie., A, = AP, .

8. For the common base transistor amplifiers :
(i) Current gain : It is of two types :

(@) The d.c. gain (a) : It is defined as the ratio of collector current () to the emitter current. (1)
Le., o = E

(b) Thea.c. gain (a,, . ): Itis defined as the ratio of change in collector current (Al.) to the change
in emitter current (Al) at constant collector base voltage.
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Al
ie., a,. = {—C

AIE :|VCE— constant

(ii) Voltage gain (A,) : It is defined as the ratio of the change in output voltage (AV ) to that in the
input voltage (AV)).

ie., = —

here, V = collector base voltage and
V. = emitter base voltage.

(iii) Resistance gain (Ay) : It is defined as the ratio of the output resistance (R ) to the input resistance
(R)
R

R,

1

ie., Ag =

(iv) Power gain (A;) : It is defined as the ratio of the change in output power (AP,) to that in the input

power (AP)
. A = Apo
ie., P AR

9. aand f are related as follows :
o

_ B -
a—mandﬁ—l_a

10. Boolean algebra or digital gates :
(i) ORgate - y=A+B

(ii) AND gate - y=A.B
(iii) NOT gate > y=A

(iv) NAND gate — y= AB
(v) NORgate  — y= A+B

(vi) XOR gate - Y= A.B+A.B
A Important Graphs and Figures

Band theory :
2 Overlapping
Conduction 5 conduction band (& ~0)
band e 9 =
()
c | E,
°lE
g c Valence
i band
(a)
Metals
” /Empty ) ®
OAME conduction .9 | E
o2 i band 2 t ¢
2 E,> 3eV 2 E, < 3eV
§ EV v g v EV
8 Valence B
= band ﬁ

Insulators Semiconductors

(b) (c)
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p-n Junction diode :

N

Metallic
contact

e

Metallic
contact

Depletion
layer

(@

Biasing and V-I characteristics :

G\Voltmeter V)
O
N
L1
p n 7
ammeter
(mA)
Switch
v |

AR
Forward Biasing

/
ammeter
(HA) Cﬁ
Switch

f\VoItmeter V)

“~
_

Reverse Biasing
Photodiode :

h

p-side

n-side

Half wave rectifier :

o~

’
1] |

A00 200

S

‘T

T
., —200

Voltage across R Voltage at A

0.2 0406 0.8 1.8 V)
i (uA)
V - | Characteristics
UA
/\

N

Ut

Output voltage

1

t

37
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Full wave rectifier :
Centre tap
Transformer
"""" : Diode 1 (D,)
AC ; " X
Supply : Centre tap
---------- [ Diode 2 (D,) RL Output
Y

S
7

Due to 1 Due to | Due to

1
1
:
Due to :
1
1
1
I
1

RN
[0) 1 1 1 1
g | ) U
AL
m | | | |
£ | l ' :
S .
; N N

1
1
I
D D D
e A Dy Y Y Y
.,g E_. 1 1
1 1
30
=3
28 (i)
>
o
Filter Circuit :
d.c. component 5
X —_ g
—— L | ° = >
[&]
g . ! < \/ \/
a.c. g =C R, d.c. £ o5
o) Output EZE|
3> C 5|/ S i R \
——— bt J agal Y Y Y .,
Y 3°E
CE configuration and its Characteristics :
I
(L*
=
mA
+ +
RixT
+ _(’ Ve 1—:':—Vcc
R2
vsf[
= 40 pA
1 [vee=s v [ = 30piA
2 VCE= 20V 2 IB =20 l.LA
2 S =10pA
0 2 =5pA
Ve —>(Volt) VGcE —>(Volt)

I/P Characteristies- curve

n-p-n Transistor as amplifier in CE mode :

O/P Characteristies- curve

¢ I
C,
R —_
Output
INOUL Vi + \, a.c. voltage
put =
a.c. voltage ;_Vcc
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Transistor as an oscillator :

Input L
Transistor
Amplifier Output Cq T
_T B2
y n-p-n- T
Feedback

- network [ &
« I r 'K

B1

Unit-X : Communication Systems

CHAPTER 15 : Communication Systems

A Important Results and Formulae

1. The various frequency ranges used in radio waves or micro waves communication system are as

follows :

(a) Medium frequency band (M.E) —
300 to 3000 kHz.

(b) High frequency band (H.E) —
3 to 30 MHz.

(c) Very high frequency band (VH.E) —
30 to 300 MHz.

(d) Ultra high frequency band (U.H.E) —
300 to 3000 MHz.

(e) Super high frequency band (S.H.E) —
3000 to 30,000 MHz.

(f) Extra high frequency band (E.H.F) —
30 to 300 GHz.

2. The radius of the region covered by the T.V. broadcast is

d=~2hR,

where, R is the radius of the earth and # is the height of the tower.
Population covered
= nd? X population density.

3. For AM, modulation index :

Em
(@) M =g
_ Emax _Emm
E_..+E
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(b) Band width :
2 X Frequency of modulating signal

4. For FM, modulation index :

_ fmax _fc

3
Io — f
fc_fmin

I
A Important Graphs and Figures

Tl’lf:

Block diagram of a generalised communication system :

Communication system

. . 1
Information|Message ! | Transmitted Received —|1Message ™ ger of
- » Transmitter - » Channel - » Receiver H—— > . }
source signal signal signal I signal information
I A |
I 1
e N S, Y
! Noise |

Various propagation modes for EM waves :

Ionosphere‘/

Line of
sight

g

2 27
£g g8
45 55
=€ Various propagation modes of EMwaves @

Types of modulation :

1
-1 I L
0.5 1 1.5 2 2.5 3
1 T T T T T
m(?) 0/\/\_/\_/ (b)
—1 1 1 1 1 1
0.5 1 15 2 2.5 3
1 T T T T
c,q(f) for AM 0 (c)
-1 f 1 1 1 1
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1 T T
c,(h for FM 0 (d)
— 1 1 1
! 0.5 1 1.5 2 2.5 3
1 T T
C(f) for PM 0 (e)
—1 1 1 1 1
0.5 1 15 2 2.5 3
time
(a) Sinusoidal carrier wave
(b) Modulating signal
(c) Amplitude modulation
(d) Frequency modulation
(e) Phase modulation
Production of amplitude modulated wave :
(a) Block diagram of simple modulator for getting AM signal.
Bandpass
t
m(t) : x(t) Squar.e W )# filter AM wave
Am sin opt law device l centred at
(M‘;?g”r'lztl'”g o(t) Bx(t) + Cx(t)
Anésm. Ot Block diagram of Simple modulator
(Carrier) for getting A, signal
Transmitting
antenna
m(t) Amplitude [Power
Message signal | modulator [ |amplifier
Carrier Block diagram of transmitter
(b) Block diagram of transmitter.
Detection of amplitude modulated wave :
(i) Block diagram of receiver.
Receiving
antenna
Output
Recaived Amplifier |—>| IF Stage |—>| Detector Amplifier
eceive
signal Block diagram of receiver
(ii) Block diagram of detector for AM signal.
m(t)
AM wave . s | ENVELOPE s ouTPUT
>| RECTIFIER > | DETECTOR
(a) ¥ (b) J (©) ¥

AM input wave

Rectified wave

Output (without RF component)

Block diagram of detectar for A, signal

Qaa



