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A wavelet is the point of disturbance due to propagation of light.

A wavefront is the locus of points having the same phase of oscillation.

A line perpendicular to a wavefront is called a 'ray'.

DESTRUCTIVE 

Resultant is minimum.

Young's double slit Experiment (YDSE)

A monochromatic light beam is incident in double slit the 

pattern obtain on screen consist of alternate bright and dark 

bands called fringes. 

HUYGEN'S PRINCIPLE

For the shape of wavefront at any particular instance. The two postulate 

are-

I. Each point on primary wave’s acts as a source of secondary wavefront 

which travel in all direction with speed of light.

II. The forward envelope are common tangent of secondary wavefront 

give shape of new wavefronts.

INTERFERENCE OF LIGHT

Variation of intensity of light due to overlapping of two light 

waves. 

CONSTRUCTIVE

Resultant increase and bright light is formed. 

Reflection by Huygen’s Principle Refraction by Huygen's Principle
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Coherent Source

The two light source behave like coherent source if they 

belong to same parent source.

Diffraction

It is bending of light at sharp corners or edges.

Single slit diffraction

dark band or minima

maxima

Intensity distribution curve

Linear width of central maxima

Interference pattern the intensity of all bright band is equal.

Expression for Interference Pattern Expression for fringe width
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Photoelectric emission

The emission of electron due to action of light of suitable energy is called photoelectric emission. The e– emitted are 
called photoelectrons.

Properties of photon

(a) Photon is a bundle of energy
(b) Photon travel with speed of light (c) Rest mass of photon is zero.
(d) Momentum of photon is 
(e) Energy of a photon : E = 

Laws of photoelectric emission

(a) Minimum energy required called threshold energy or work function. The frequency corresponding to threshold 
energy called threshold frequency.
E =     = work function =              Where       is threshold frequency.

(b) Every photon interact with a single electron.

(c) Increase in energy of incident photon, the kinetic energy of e– emitted increase.

Effect of Intensity: (Assuming frequency constant)

Effect of Frequency: (Assuming Number of photons falling per second is constant)

Determination of Plank’s Constant:

frequency from Einstein Photoelectric equation

Einstein Photoelectric Equation:

Photoelectric effect was explained using quantum theory by Einstein.
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De-Broglie Hypothesis

According to de broglie a wave is associated with every moving particle. This wave is called matter wave and its 
wavelength is known as debroglie wavelength.

Expression for In term of energy In term of charge & potential

For electron
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Rutherford        particle scattering Exp:-

Speed of electron in nth orbit for Hydrogen

like atom having atomic number Z

ENERGY OF BOHR ORBITS

HYDROGEN SPECTRUM

LYMAN SERIES

Observations

RUTHERFORD’S MODEL OF ATOM

DISTANCE OF CLOSEST APPROACH

IMPACT PARAMETER

BOHR’S MODEL (1913)
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NUCLEAR DENSITY :

Variation in B.E/ Nucleon with mass no.

Laws of Radioactive Decay

Unit of Radioactivity

ISOTOPES

ISOBARS

ISOTONES

Mass Defect

Binding Energy

NUCLEAR FISSION

NOT IN CBSE 2022 TERM II SYLLABUS

NUCLEAR FUSION

RADIOACTIVITY

2

= 2.3×1017 kg/m3ATDB.uno
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Intrinsic Semiconductor:

The pure semiconductors in which the electrical 
conductivity is totally governed by the electrons 
excited from the valence band to the conduction 
band and in which no impurity atoms are added to 
increase their conductivity are called intrinsic 
semiconductors and their conductivity is called 
intrinsic conductivity. Electrical conduction in pure 
semiconductors occurs by means of electron-hole 
pairs. In an intrinsic semiconductor,
ne=nh =ni

where ne = the free electron density in conduction 
band, nh = the hole density in valence
band, and ni = the intrinsic carrier concentration.

Extrinsic Semiconductors:

A Semiconductor doped with suitable impurity 
atoms so as to increase its conductivity is called an 
extrinsic semiconductor.

Types of Extrinsic Semiconductors:

Extrinsic semiconductors are of two types

(i) n-type semiconductors
(ii) p-type semiconductors

n-type semiconductors:

The pentavalent impurity atoms are called donors 
because they donate electrons to the host crystal 
and the semiconductor doped with donors is called 
n-type semiconductor. In n-type semiconductors, 
electrons are the majority charge carriers and holes 
are the minority charge carriers. Thus, ne >> nh

p-type semiconductors:

The trivalent impurity atoms are called acceptors 
because they create holes which can accept 
electrons from the nearby bonds. A semiconductor 
doped with acceptor type impurities is called a 
p-type semiconductor. In p-type semiconductor, 
holes are the majority carriers and electrons are the 
minority charge carriers Thus, nh >> ne

 Holes

The vacancy or absence of electron in the bond of a 
covalently bonded crystal is called a hole. A hole 
serves as a positive charge carrier.

Mobility

a) The drift velocity acquired by a charge carrier in a unit electric field is 
called its
electrical mobility and is denoted by μ.

b) The mobility of an electron in the conduction band is greater than that 
of the hole (or electron) in the valence band.

Electrical conductivity of a Semiconductor:

a) If a potential difference V is applied across a conductor of length L and 
area of cross section A, then the total current I through it is given by,

where ne and nh are the electron and hole densities, and ve and vh are 
their drift
velocities, respectively.

b) If μh are the electron and hole mobilities, then the conductivity of the 
semiconductor
will be,

and the resistivity will be,

c) The conductivity of an intrinsic semiconductor increases 
exponentially with temperature as,

Forward Biasing of a pn-junction:

If the positive terminal of a battery is connected to the p-side and the 
negative terminal to the n-side, then the pn-junction is said to be forward 
biased. Both electrons and holes move towards the junction. A current, 
called forward current, flows across the junction. Thus a pn-junction 
offers a low resistance when it is forward biased.

Reverse Biasing of a pn-junction:

If the positive terminal of a battery is connected to the n-side and 
negative terminal to the p-side, then pn-junction is said to be reverse 
biased. The majority charge carriers move away from the junction. The 
potential barrier offers high resistance during the reverse bias. However, 
due to the minority charge carriers a small current, called reverse or 
leakage current flows in the opposite direction. Thus junction diode has 
almost a
unidirectional flow of current.
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Electromagnetic Waves:

(a) Electromagnetic waves are produced only by     
charges that are accelerating, since acceleration is 
absolute, and not a relative phenomenon.

(b) An electric charge oscillating harmonically with 
frequency v, produces
electromagnetic waves of the same frequency v.

(c) An electric dipole is a basic source of 
electromagnetic waves.

(d) Electromagnetic waves with wavelength of the order 
of a few metres were first produced and detected in the 
laboratory by Hertz in 1887. He thus verified a basic
prediction of Maxwell’s equations.

Electromagnetic Spectrum:

The spectrum of electromagnetic waves stretches, in 
principle, over an infinite range of wavelengths.
The classification of electromagnetic waves according 
to frequency is the electromagnetic spectrum.
There is no sharp division between one kind of wave 
and the next.

• The classification has more to do with the way these 
waves are produced and detected.
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Oscillation of Electric and Magnetic Fields:

These oscillate sinusoidally in space and time in an 
electromagnetic wave. The oscillating electric and 
magnetic fields, E and B are perpendicular to each
other and to the direction of propagation of the 
electromagnetic wave.

• For a wave of frequency v, wavelength     , propagating 
along z-direction,

𝜆

• Relation between        and       :

• The speed c of electromagnetic wave in vacuum is 
related to      and     (the free space permeability and 
permittivity constants) as C = 
• The value of c equals the speed of light obtained from 
optical measurements. Light is an electromagnetic 
wave; c is, therefore, also the speed of light. 
Electromagnetic waves other than light also have the 
same velocity c in free space.

Speed of Light:

The speed of light, or of electromagnetic waves in a 
material medium is v = 
Where       is the permeability of the medium and        its 
permittivity

• Electromagnetic waves carry energy as they travel 
through space and this energy is
shared equally by the electric and magnetic fields.

Energy Per Unit Volume:

If in a region of space in which there exist electric and 
magnetic fields        and        , there exists Energy Density 
(Energy per unit volume) associated with these fields is,

where we are assuming that the concerned space 
consists of vacuum only.

• Electromagnetic waves transport momentum as well. 
When these waves strike a
surface, a pressure is exerted on the surface.

• If total energy transferred to a surface in time t is U, total 
momentum delivered to this surface is p = U/c.
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Different Regions of Spectrum:

Different regions are known by different names;        -rays, X-rays, ultraviolet rays, visible
rays, infrared rays, microwaves and radio waves in order of increasing wavelength from 10-2 Å or 10-12 m to 106 m.

(a) Radio Waves:

• These are produced by accelerated motion of charges in wires.
• These are used in radio and television communication systems.
• These are generally in the frequency range from 500 kHz to about 1000 MHz.

(b) Microwaves:

• These are short wavelength radio waves with frequencies in the gigahertz range.
• Due to their short wavelengths, they are suitable for radar systems used in aircraft navigation.
• Microwave ovens use them for cooking.

(c) Infrared Waves:

• These are produced by hot bodies and 
molecules.
• They lie in the low frequency or long 
wavelength end of the visible spectrum.

(d) Visible Light:

• The spectrum runs from about 4 x 1014 Hz 
to about 7 x 1014 Hz.
• Our eyes are sensitive to this range
of wavelengths. (e) Ultraviolet light:
• It covers wavelengths ranging from 400 
nm to 0.6 nm.
• The sun is an important source of UV rays.

(f) X-rays:

• These cover the range 10 nm to
about 10-4 nm.

(g) Gamma Rays:

• These lie in the upper frequency range of 
the spectrum, and have wavelengths in
the range 10-10 m to 10-14 m.
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