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uestion paper Pattern

pAPER:I to VI semesters (all papers

Section A

ed in brief.

questions.
to be set on the concept of the subject.

To be answer

. Questions are
mall relevant problems may be included.

' :ach question carries 2 Marks.

. 7questionsare to be answered out of 9 questions given.
Section B:

Long answer type questions -To be answered with detailed explanation,

analysis, mathematical derivation etc.,

Each question carries 4 Marks.

6 questions are to be answered out of 8 questions given.

Section C:

e Problems.
Each problem carries 3 marks - includes both numerical and theoretical

problems.
4 questions are to be answered out of 6 questions given.

Practical Examination:
Submission of duly certified record book in the examination is compulsory. The

candidate who has not submitted the record book is not eligible to take the practical

. examination.

. Maximum Marks for doing Examination 30

. Maximum Marks for Practical Record Book 05
Maximum Marks for Viva-Voce : 05
Grand total : 40

Dissertation or Minor Project

Thgs‘tudents have to submit the duly certified report at the examination.
. Maximum Marks for Subject Content : 20
- Maximum Marks for presentation J 10
_Maximum Marks for Viva-Voce ‘ 10
Grand total : i

i i “” - o ‘
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PHYSICS SYLLABUS

FIRST SEMESTER ( PAPER-I

TIES OF MATTER
MECHANICS, GRAVITATION, ROTATIONAL MOTION AND PROPER i
M
{ 4 hours of lecture per week)

1. INTRODUCTION:

. n physics and
Physics- nature, scope and importance as fundamental science. Interconnection between phy
2 Hrs

technology. Impact of physics and technology on society.

2. PLANAR MOTION:

Review of vector algebra- vector addition, multiplication by a scalar, Scalar and Vector product. Derivative of

a rotation of vector of a constant magnitude. Review of polar coordinates, radial and transverse components

centripetal force, areal velocity
4 Hrs

of velocity and acceleration — application to uniform circular motion,

(derivation).

3. FRAMES OF REFERENCE:
Newton’s law of motion. Frames in uniform motion — Galilean transformation —

Concept of point mass,
Inertial frames ~ Galilean principle of relativity (explanation using various examples),
Noninertial frames — Accelerated frames (uniform acceleration) — Invalidity of Newton’s laws — concept of
pseudo forces — examples (for — ma*), Measurement of acceleration using plumb line (explanation with

necessary derivation). Rotating frames of reference — expression (- d/dt)g,.g = (- d/dt),.,,;,,.,.g +wx. (no
derivation) force in fixed frame(derivation). Centrifugal and Coriolis forces. Discussion of the earth as an

inertial frame - Foucault pendulum, direction of the cyclones. Weightlessness. Centrifugal force as a pseudo

force using a conical pendulum.

pYS CD“"?:‘?’: Saoa-aTT w0y
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4. FORCE AND MOTION:

Spring - mass system, projectile with linear resistance, Free body diagram (example - simple pendulum)

static and kinetic). Central forces - characteristics of central motion.

( Frictional forces (origin- 3H
rs

5. SYSTEMS OF PARTICLES:

Newton’s laws for a system of particles — centre of mass (definition) — External and internal forces - results

about total momentum and motion of CM, Conservation of linear momentum - impulsive motion. Rocket

motion — expression for instantaneous and final velocities — effect of earth’s gravity — multi stage rockets —

brief account of Indian rockets.

Angular momentum - relation between the torque and momentum, theorems on total angular momentum
about CM. conservation of angular momentum - examples.

Work done by a variable force, work — energy theorem — conservative force fields, potential energy -

conservation of energy, examples - oscillation of a loaded spiral spring Atwood machine (calculation of

acceleration using conservation of energy).
Collisions: Elastic and inelastic collisions — elastic head on collision — oblique collision of identical masses in a

plane. 11 Hrs

6.GRAVITATION, PLANETARY AND SATALLITE MOTION:

Newton’s law of gravity in vector form. Gravitational potential and field for spherical mass distributions —
shell and solid sphere (derivation). Kepler’s laws — statements and derivation, conditions for different orbits,
brief account on physics of tides. Elements of satellite motion — orbital velocity, conditions for

geosynchronous satellites, escape velocity, launching of a satellite. 8 Hrs

7. MOMENT OF INERTIA:

Concept of a rigid body. Definition — Theorems on moment of inertia. Derivations of M.l.for a rectangular

plate, circular disc, cylinder and sphere about different axes. 2 Hrs

8._ROTATIONAL MOTION: Equation of motion for rotational motion, K.E of a rotating body, motion of a

cylinder rolling down an inclined plane - expression for velacity and energy. Theory of a compound
pendulum - time period. Precessional motion — top and gyroscope. Brief account on rotation of the earth.

5 Hrs
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—Elastic constants for an

r origin
i 's la
train = elastic limits = Hooke

5 linder —couple, t

9. ELASTICITY: Stress and

i y

tion,

Single cantilever (theory).

. . +ical velocity

10.VISCOSITY: ¢ continuity coefficient of viscosity, critical A
- H ,

ne and turbulent motion, equation 0 lIis theorem

stokes law (only statement),
wtonian fluids —an elementary idea.
Magneto and electrorheological

terminal velocity, Bernou

Viscosity Streamli
. Variations of viscosity of a

Reynold’s number, Poiseuille’s equation,
fluids — working

and applications, Newtonian and non- Ne
3 Hrs

liquid with temperature, lubrication. Viscoelasticity,

mechanisms and their smart application.

11. SURFACE TENSION:

Synclastic and anticlastic surface - Excess of pressure - Application to spherical and cylindrical drops and
3 Hrs

bubbles - variation of surface tension with temperature — (Jaegar’s method). Applications.

12. KINEMATICS OF MOVING LIQUIDS:
2 Hrs

Equations of continuity, Euler’s equation, potential energy, Bernoulli’s theorem —applications.

NOTE : Sufficient numbers of problems are to be worked out in each section which would enhance

the understanding of the subject.

REFERENCES:
1) Berkeley course in physics —vol |
2) Classical mechanics — Takwale.
3) Classical mechanics — K.N.Srinivas Rao.

4) Fundamentals of physics — Halliday, Resnick and Walker- sixth edition.
5) Mechanics - D.S.Mathur.
6) Properties of matter — D.S.Mathur.

7) Newtonian mechanics — A.P. French.

prncin® o ionce

f-'\rt.lt" P =
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PRACTICALS |

one experiment per week to be conducted in 3 hours duration)

(

;) garpendulum —gand k by h-Tand b hT*graph,

) spiral spring — force constant, g and unknown mass by graphical method

3)
4)
5)

6)
7) Surface tension and angle of contact by Quinke’s method.

Fly wheel = M.l, mass and density of fly wheel.
‘q’ by stretching — graphical method.
«q' by uniform bending — graphical method.

surface tension by capillary rise method.

g) Surface tension and interfacial tension by drop weight method.
9) Viscosity of water by capillary flow method.

10) Viscosity of oil by Stoke’s method.

11) Specific heat by cooling — graphical method.

12) Perpendicular axis theorem using torsion pendulum.
13) Bulk modulus of rubber.

14) Conservation of energy- using inclined plane.

15) Determination of elastic modulii, poisson’s ratio and acceleration due to gravity ‘g’.

16) To study kinematics of Atwood’s machine and hence to determine the value of g’

NOTE:

1. Suitable and relevant experiments may be included.
mester may be redistributed depending upon the facilities

2. Experiments mentioned in | and Il se

available in the laboratory.
3. Minimum of 8 experiments should be done in each practical.

aborative so as to extend for 3 hours duration.

4. Experiment should be el

5. Error estimation may be included for few experiments.

¥
**************#*t**t********t******#***#*************** *
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SECOND SEMESTER ( PAPER:- 1)}
SOUND.

ATION, WAVES, OSCILLATIONS &

HEAT & THERMODYNAMICS, RADI

| ( 4 hours of lecture per week)
60 Hours

1.THERMODYNAMICS:

H i i derivation).
Review of isothermal and adiabatic processes, Equation of state of a gas in adiabatic processes (

Relation between P,V and T. Slopes of Isothermal and adiabatics. Relation between Isothermal and adiabatic
elasticities. P-V diagram. Carnot cycle: Expression for efficiency ( no derivation). Second law of
thermodynamics : Kelvin and Clausius statements. Applications of Second law of Thermodynamics .Carnot

I theorem-Statement and proof. Thermodynamic scale of temperature. Clausius-Clayperon equation

| (derivation)- It's application for Melting point and boiling points. 12 Hrs

2. ENTROPY:
Concept of entropy, entropy changes in reversible and irreversible processes with examples. T-S diagrams,

example of carnot’s cycle. Change in entropy during change of state, entropy disorder, heat death. Entropy
and second law of thermodynamics. The applications of entropy. Third law of thermodynamics - statement
only.

Thermodynamic Potentials : Extensive and intensive thermodynamic variables. Thermodynamic Potentials U,
H, F and G. Their definitions, properties and applications. Maxwell Thermodynamic relations Derivations and

applications [1] Values of Cp-Cv, [2] Clausius-Clayperon Equation, [3] TdS equation [4] Change of
temperature during an adiabatic process. 8 Hrs

3. KINETIC THEORY OF GASES:
Maxwell’s law of distribution of velocities (statement and expression). Expression for mean free path.

Degrees of freedom, law of equipartition of energy (statement and derivation) Calculation of value of y for
4 Hrs

monoatomic and diatomic gases.

- & Science
e of ArL;_& .
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i 645E5- .
i ,‘Muation of state — isotherms of a real Bas, expressi m
a + expression for critical te Perature, vol
» Volume and

-y jon of gases —
» .yefaction 4 porous plug ex i
- Lid B experiment with theory - derivation of
eXpression for

i jon. Principl i
atire of inversio ple of adiabatic demagnetization. J-T Cooling( using M
' 8 Maxwell relation)
6 hrs

.1otors — deduction of Wein’s law, Wein’s di )
scilla ’ displacement law, Rayleigh — Jeans law, and Stefan’s |
’ n’'s law from

i ti . -
planck's law of radiation. Solar constant — temperature of the sun from solar constant. Rad
ant. Radiation pressure

(deﬁnition)
9 Hrs

6. OSCILLATIONS:

Review of simple harmonic motion, expression for frequency from the equation f a —x (derivation). Equatio
; ] ] . n
for damped simple harmonic oscillator. Theory of forced vibrations and resonance — mechanical and electrical

examples of resonance (Helmholtz resonator and sonometer). Superposition of S.H.M.s, theory of Lissojous

figures.
7 Hrs

7. WAVES:

Characteristics of wave motion - derivation of general equation of one dimensional progressive wave —

differential equation of a wave — complex representation of a wave. Phase of a wave, wave front, expression
for intensity of progressive wave. Wave groups — phase velocity and group velocity — relation between them.

seismic waves , water waves and matter

Brief discussion of different types of waves ( mechanical waves,
waves). 7 Hrs
8. SOUND:

ace correction = variation of

ewton’s formula, derivation. Lapl

Velocity of longitudinal waves in a gas. N
s in a stretched string,

pressure in a sound wave. Theory of beats. Expression for velocity of transverse wave
7 Hrs

der i.vation. Theory of stationary waves( theory)
section which would enhance

- NOTE : Sufficient numbers of problems are to be worked out in each

th? understanding of the subject. !
‘ | prmf-";’l\, % sot;‘s“*’*’
i Y ,-,0‘
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REFERENCES :

1) Heat - D.S.Mathur.
2) Heat and thermodynamics - Brijlal and Subramanyam

3)
4) Berkely course in Physics - volume - 1.

Physics volume = | - Halliday and Resnik.

5) Sound- Khanna and Bedi.

6) Refresher course in Physics volume~II - C.L. Arora.
7) University Physics - Sears and Zemansky.,

8) Physics of waves and oscillation - Bajaj.

9} Fundamentals of Physics - Halliday and Resnik.

10) Heat - G.K.Nokes,

11) Treatise on heat - Saha and Srivatsaya,

Principal
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PRACTICALS —II

(one experiment per week to be conducted in 3 hours duration)

o by single Cantilever - graphical method.

1)
iq by Koeni

2)
3)
4)
5) Sta

g's method - graphical method.

Torsion pendulum = M.\ of irregular body and rigidity modulus

parallel axes theorem — using bar pendulum.
tic torsion - rigidity modulus - graphical method

6) Frequency of A.C by sonometer - graphical method.

7) Helmholtz resonator = Velocity of sound.

g) Platinum resistance thermometer- determination of unknown temperature

9)
10) Thermal conductivity of a good conductor —Searle’s method.

stefan’s — Boltzmann'’s law — verification using meter bridge.

11) Thermal conductivity of a bad conductor — Lees and Charlton’s method.

12) Searle’s double bar—q, nkand Q.

13) Interference of sound waves — Quinke’s method - Velocity of sound

14) ‘q’ by cantilever oscillation — graphical method.

NOTE:
s may be included.

1. Suitable and relevant experiment
ter may be redistributed dependin

g upon the facilities

2. Experiments mentioned in | and Il semes

available in the laboratory.

ts should be done in each practical.

3. Minimum of 8 experimen
e soasto extend for 3 hours duration.

4. Experiment should be elaborativ

tion may be included for f
#**#******************

ew experiments.
FT L E L L)

5. Error estima
*********#**********¢**

*‘**l‘***t##*##**#**#***#*##***********

A\

princinal

pvs Coled® R'.ﬁ'F :’a* & =
S'l'“‘u’.&fu-’iOG-UA«:u a

Scanned by CamScanner



THIRD SEMESTER ( PAPER- mn)
OPTICS AND ELECT ROSTATICS

k)
4 hours of lecture per wee
{ 60 HOUrs

um path. Derivation of

S:

1.GEOMETRICAL OPTIC. |
nd minim

Optical path, Fermat’s principle - statement, time taken for maximum a

snell’s law refraction using Fermat’s principle.

Cardinal points:
Mention of Gauss sign conventions, Meaning of thick lens. Definition of cardinal points — focal points,
principal points and nodal points and corresponding planes. Combination of two thin converging lenses not in

contact as an example of combination of two optical systems.

Defects of lenses:

Abberations - types, chromatic aberration. Achromatisation of two thin lenses not in contact (derivation).

Mention of condition for two thin lenses in contact. Monochromatic aberrations — mention of five types and

brief explanation — problems. 8 Hrs

2.0PTICAL INSTRUMENTS:

Eye-pieces, Huygen’s and Ramsden’s eye-pieces - construction, expression for focal length (derivation)
- - ™) - . '

correction for aberrations, position of principal and focal plane (no derivation). Comparison 3 hrs

3.WAVE THEORY OF LIGHT:

Wave front, Huygen’s principle, explanation of advance of wave front using concept of secondary wa
ves.

Refractive index in terms of velocity. Experimental confirmation. Derivation of lens makers formula § th
in the

case of double convex lens using spherical wave front.
3 Hrs

4.INTERFERENCE OF LIGHT:

R 1 ' . . e
eview of Young’s double slit experiment, coherent sources, conditions for interference. Biprism explanatio
| . n,

expression for fringe width, Explanation of measurement of distance between two coherent sourc
es

- — . o ere g
(d=vd,d,). Lioyd’s mirror- explanation. Interference in thin films — reflected system - derivation transmitted
’

e

sys i i
ystem (qualitative). Complimentary nature of the two patterns. Interference due to an ajr wedge- expression

P . _—
or band width ( or wavelength) - derivation. Theory of Newton’s rings — reflected system, determination of

wavelength and refractive index of a liquid- theory, problems.

& Gcience

DVS College of ArtS .
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- construction i : 10
ns P terfem.nete-r and working, formation of interference pattern, Cond
» Condition for

d,glsa es, mention of fringes of equal inclination(Haidinge
;htff'"g ion(Haidingers fringes) and thick

ckness, Application

s

fwavelength A and difference in wavelength dA - Problems, Interference filt
ilters. 11 Hrs

AN LIGHT:
ImtrodUCﬂC'"v Fresnel’s half period zones, expression for radii- (derivation) — Explanation of rectilinear

gpagation of light. Origin of diffraction effects, dimension of obstacles compared to wavelength
n on

iffraction: 7one plate — principle, explanation (qualitative). Expression for focal length, comparison of

sone plate ond convex lens. Types of diffraction phenomena. Fresnel’s diffraction at a straight edge-positions

of maxima and minima, expressions (derivation), graphical representation of variation of intensity in the
diffraction pattern. Diffraction at a straight wire( qualitative). Plane transmission grating — normal and oblique
incidence (derivation). Dispersive and resolving power of a grating (qualitative) comparison of grating and

prism spectra. Problems. 11 Hrs

6.POLARISATION OF LIGHT:

Double refraction in a uniaxial crystal. Optic axis. Mention of biaxial crystals. Principal refractive indices —
Huygen's construction for O and E wave fronts in the case of optic axis in the plane of incidence and parallel to
crystal surface — oblique and normal incidence ( in detail). Retarding plates — production with theory,

expression for the thickness of quarter and half wave plates — problems. Production and detection of linearly,

circularly and elliptically polarized light. Optical activity- Fresnel’s theory. Kerr and Faraday effect.

8 Hrs

ELECTROSTATICS:
7.SCALAR AND VECTOR FIELDS:

Concept of scalar and vector fields: Del operato

r — gradient of scalar function — physical significance.

nce with examples, problems. Laplacian operator-

Divergence and curl of a vector function - physical significa

examples. Gauss divergence theorem, Stokes theorem

line, surface and volume integrals of a vector function,
iveurl A=0. 4 Hrs

and their physical meaning ( no derivation). Proof of curl grad ¢ =0 and di

nservation and quantization of charges. Electric field

8. ELECTRIC FIELD AND POTENTIAL : Coulomb’s law. Co
. t of multipoles. Electric field lines and flux.

due to discrete and continuous distribution of charges- concep
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D\
ot duce the expression for

1 4 integral form) Application to de ' he

¢'s law ( differential an urface (derivation of both). Coulomb’s law frgpy,

sS

Gaus .
force per unit area of it

Expression for flux.

d
field near acharged conductor an

0

Proof of E = - grad ¢. Mention of Paisso

i tatement).
n and Laplace equations, uniqueness theorem (s

llel capacitor. Loss
sity in an electrostatic field, derivation from the example of a para p

derivation). Energy den i

of energy due to sharing of charges between two conductors.

9.ELECTRIC DIPOLE: )

Concept of dipole, physical examples {polar molecules). Equation for Potential and field due to a dipole
derivation) in polar coordinates. Electric field in a dielectric medium , electric polarization. Types of
polarization, Lorentz local field  derivation) Relation between D and P. D= €,E + P. Definition and meaning of

dielectric susceptibility. Brief account of_para and ferro electric materials.Clausius = mossotti equation.
Concept of electrical images-

Application to a point charge near the surface of a conducting plane. 7 Hrs

REFERENCES:
1) Optics- Brijlal and Subramayam
2) Optics and Atomic physics — D.P Khandelwal.
3) Optics and Atomic physics — Satya prakash
4) Electricity and Magnetism — K.K. Tiwari
5) Physics Volumell - Halliday and Resnick
6) Optics —R. Murughesan
7) Electricity and Magnetism - Brijlal and Subramayam
8) Optics — Ajoy Ghatak
9) Fundamentals vaf Physics —Jenkihs and White
10) Electricity and Magnetism - D.N Vasudeva

11) Berkely Physics course - Volume I

**t‘t*#t***tt#‘t*#tl#****************t*l*#t***ill“l**#t******l*t******“******‘**'***********
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s ,nterfer e

3)

PRACTICALS —lii 12

(One experiment per week to be conducted in 3 hours duratj
. ration
nce at an air wedge — determination of thickness )

s rings = determination of radius of curvature

Newton
_ determination of wavelength.

2)
giprism
4) piffraction at straight wire - determination of diameter

. piffraction grating — minimum deviation method- mercury spectrum

6) polarimeter = Specific rotation of sugar.

7) Resolving power of a telescope.

8) Resolving power of a grating.
9) piffraction at a straight edge - determination of wavelength

10) L-B photometer — inverse square law & absorption coefficient of glass plate.
11) Charging and discharging of a capacitor- calculation of energy dissipation.

12) deSauty’s bridge — verification of law combination of capacitances.

13) Impedance of series R-C circuit - determination of frequency of A.C graphical method.

NOTE:
may be included.

Suitable and relevant experiments
be redistributed depending upon the facilities

2. Experiments mentioned in 1l and IV semester may

available in the laboratory.
be done in each practical.

Minimum of 8 experiments should
for 3 hours duration.

hould be elaborative so as to extend

5. Error estimation may be included for few experiments.
***#***************#***#********

3.

4. Experiments
********************#*#***

***##***##**#**#*##***********
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v SEMESTER ( PAPER V)
MAGNETIC THEORY

ELECTRICITY AND ELECTRO
£ lecture per week)
(4 hourso .

S i jes L-R circuit fed with direct emf,
Brief discussion of L, C and R. Growth and decay of current In a seri ' -
Derivation of expression for current in each case - graphical representation, explanation of time cons 'a '. |
Charging and discharging of a capacitor through a resistance — derivation of expression for charge varlalltlon in
a R-C circuit, mention of expression for voltage and current variation - explanation of time constant in each

case,
Series L-C-R circuit fed with direct emf — qualitative discussion- mention of expression for transient charge,

condition for oscillation and expression for frequency( no derivation). problems 6 Hrs

2. ALTERNATING CURRENTS:

Types of AC ( sinusoidal and nonsinusoidal) -

derivation of expression for mean and RMS values of sinusoidal

AC and relation between them. Complex representation of AC using j- operator, phase factor (wt - 9).

Response of L-C-R circuits fed with alternating emf - derivation of expressions for current and impedance in
each case (using j- notation), phase relation between current and applied emf in each case,

discussion from the expression for current » explanation of half power frequency,
& L and C, significance of Q - factor,

Series resonance — band
width and quality factor, expression for quality factor in terms of fiandf,

frequency and quality factor. Variation of voltage with frequency of source across Land ¢

effect of resistance,

in a series LCR circuit, Voltage magnification.
Parallel resonance ( LR in parallel with C) expression for current and impedance( no derivation). Comparison

between series and parallel resonance. Power in an AC circuit- derivation of expression for average power,

power factor and its significance. Skin effect (qualitative). Comparison of ACand D C w.r.t characteristics

and applications. Problems 11 Hrs

3. NETWORK ANALYSIS:

Mesh current method of circuit analysis. Thevenin’s and Norton’s theorems - DC and AC statements —
explanation using DC circuits, problems involving both DC and AC circuits. Maximum power transfer theorem

, proof for DC circuit, problems with DC circuits. Problems 7 Hrs

- AC and DC statements

Scanned by CamScanner



[y ALTETS: 14

Ws filters — derivation for expression for cut-off frequency in each case. Bang
P - Band pass and

" b warc. working using circuits (qualitative di i icati
" nd %P filters- working (q tive discussion). Application of frequency filters. 2 Hrs
RECﬂFIERs:
Ha!fwa"'e rectifier —construction and working , full wave rectifier - construction and working using two diod
. - es
_ perivation of expression for ripple factor and efficiency. Bridge rectifier (qualitative discussion).Role of

filters in rectifiers — C,L and rt section filters( qualitative). Zener diode- construction and working - V-1
characteristics- meaning of zener breakdown. Regulated power supply -Construction and working using zener

diode-voltage regulation in case of a) input variation (detail) and b} load variation (qualitative). Bleeder

istance —action. Problems.
resis 7 Hrs

6. ELECTRICAL MEASUREMENTS:

Ballistic Galvanometer - construction and theory of B.G. Charge sensitivity — origin of damping and damping
correction. Logarithmic decrement, expression for decrement. (derivation). Principles of experiments to
determine capacitance by absolute method and high resistance by leakage. Mention of applications of BG.
Cathode ray oscilloscope — construction of CR tube — block diagram of CRO- brief explanation of function of
each block. Time — base with simple circuit — uses of CRO. Measurement of voltage and frequency (using time

base and Lissajous figures. Watt meter — watt hour meter. 10 Hrs

7.ELECTROMAGNETISM:
Explanation of magnetic field as that produces force on a moving charge - distinction between B and H -

Lorentz force on a charge in an EM field, mention of expression F = q ( E + V X B) and its explanation. Origin

of induced emf in a conducting rod moving in a magnetic field ( from force on charged particles).

Ampere’s circuital law — statement — proof from line integral over an irregular path which encloses current -

comparison of Gauss’s law and Ampere’s law — application of Ampere’s law to calculate magnetic fields due to
(a) a straight long conductor (b) a long solenoid. Characteristics of magnetic field- DivB = 0 (qualitative)-
a magnetic dipole, illustration from the magnetic

etic field. 8 Hrs

concept of magnetic vector potential brief). Current loop as

loop due to a circular current loop- expression for torque on a magnetic dipole in a magn

W AL —

principal -
. of Arts & Science
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SH\\*N‘!‘.OGGA-STY 201
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15

ations from empirical laws of Gauss, Faraday ang Amperg,
8.MAXWELL’S FIELD EQUATIONS: Deduction of equ of displacement current, derivation of expressigp for
Li'mitations of Ampere’s law, Maxwell’s concept - sgniicance of displacement current,
displacement current density from charging of a capacitor ce, velocity of EM waves, light as an EM wave, gy

Space,

Derivations of EM wa.ve eq:latio:l::r; E :::r:s)s:; f::i: r:fractive dex. plane wase 50|utic-m5 of EM W?ve
S d'elec;:a::eristlc; of EM waves, transverse nature of EM waves (derivation), relation
equation in free space —c

ivati ignificance of Poynting
Plane Polarized EM wave. Poynting vector — pointing theorem (no derivation), signifi
a ' .

: i of its results,
vector. Production of E M waves-Hertz experiment ~ description of experiment and discussion

9 Hrs

the understandl‘ng of the subject.

REFERENCES:
1) Introduction to Electrodynamics — David J Griffths,

4) Fundamentals of physics - Halliday, Resnick and Walker- sixth edition,
5) Electrodynamics —Jackson,
6) Electrcmagnetism —B.B. Laud,
7) Fundamentals of Electricity and Mmagnetism - p,N Vasudeva,
8) Electricity ang Magnetism - Brijlal ang Subramanyam.
9) Feynman lectures — ygf .
10) Electricity and magnetism ~ K.K.Tiwari.
11) Fundamentas of Electricity ang Magnetism - Arthyr ¢ Kip.
12) Electricity and Mmagnetism -R, Murugheshan,
13) Text book of Electronics - Basavaraj.B,

14) Basic electronics—Thereja.

15) Text book of electrical technology - B.L.Thereja,

;..,,:_;‘_‘__—-:,ﬁ:,n;‘—‘,;-;;_;-_,',- ‘.;.‘....'.-'.‘..—-;'-.,'-‘l:‘l.-'-,-:'. e B - Scanned by Camscanner




PRACTICALS — IV 16

r week to be conducted in 3 hours duration)

arallel resonance.
e — Anderson’s bridge.

2) P
3) self inductanc

4) Dielectric constant—RC circuit.

5) Low pass and high pass filters — cut-off frequency.

6) Helmholtz tangent galvanometer- Reduction factor 'K’ and By

f a circular coil — both sides.

Field on the axis o
sfer, Thevenin’s & Norton’s theorems.

7)
8)
g) Half
10) Current sensitivity of BG.

Network theorems—Maximum power tran

wave and full wave rectifiers- without & with filters.

11) Diffraction grating — normal incidence.

12) Cauchy’s constants — graphical method & direct calculation for two wavelengths.

13) Lloyd’s mirror = determination of wavelength.

14) Cornu’s fringes — elastic constants.

emfofa thermocouple using potentiometer = melting point.

15) Thermo

16) Measurement of Land C by equal voltage method.

NOTE:
1. Suitable and relevant experiments may be included.
d IV semester may be redistributed depending upon the facilities

2. Experiments mentioned in lll an

available in the laboratory.

should be done in each practical.

3. Minimum of 8 experiments
s to extend for 3 hours duration.

should be elaborativeso a
e included for few experi

**H***********#*****

4, Experiment
ments.

*****************************#********

5. Error estimation may b

********#**************##****

Qg

QVvVe CO\\CQ‘? A ;-, ik
5“"!‘.‘~..='I\2'\1’=L;'uu Y
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FIFTH SEMESTER { PAPER-V,

Y.LASERS AND ASTROPHYSICS.

ATOMIC PHYSICS, SPECTROSCOPY,

(3 hours of lecture per week)

45 Hours

1.ELECTRON: )
Discovery of electron properties of electron, e/m of electron by Thomson's method, charge of an electron by

1 y
4 Hrs

Millikan’s oil drop experiment.

2. ATOMIC STRUCTURE:
Different types of atomic model (qualitative explanation), expression for radius of the orbit, energy of the

electron in various orbits, wave number and Rydberg constant according to the Bohr’s model( no derivation ).

Effect of finite mass of the nucleus on atomic spectra (with derivation). Ratio of masses of electron and proton

on the basis of Rydberg constant. 4 Hrs

3. VECTOR ATOM MODEL;
Concepts of vector atom model — Space quantization and spinning of electron. Stern and Gerlach experiment

— theory and experimental study. Relation between orbital and magnetic moment of an electron ( derivation).
Expression for Bohr magneton. Spin magnetic moment of an electron (qualitative). Quantum numbers
associated with vector atom model. Pauli’s exclusion principle and its significance. Expression for maximum

number of electrons in an orbit. Spin- orbit coupling — L-S coupling and j—j coupling. 7 Hrs

4. OPTICAL SPECTRA: Spectral terms, spectral notations, selection rules and intensity rules. Fine structure of

spectral lines- example with sodium D lines. Zeeman effect-experimental study, Larmour precession.

Quantum explanation of normal and anomalous Zeeman effects. Paschen-Back effect and Stark effect

litati
(qualitative) < e

3. OPTICAL SPECTRA:;
Different regi ..
regions of molecular spectra- origin of molecular spectra. Pure rotational spectra of diatomic

molecules- expre . L _ ) _
pression for rotational constant. Vibrational — rotational spectra of a diatomic molecules ( in

detail). Ele e
). Electronic spectra (qualitative), Frank- Condon principle (statement only). Applications of molecular

spectroscopy.
i 4 Hrs

W=
Principal -
3 College of Aris & SoICNEE
pvs Collegs vt -t 577 204
t‘\:‘iiu'\.')br.-.)l o

SHV/

P Cathaa”

Scanned by CamScanner



" . SCATTERING OF LIGHT:
4, SCATT! I: Coherent ang incoherent scatteri

18
. ng. i
raman effect — experimental study. Quantyrm N 8. Rayleigh Scattering, blue colour of the sk
o . eory of Raman -
lines, intensity and polarization of the Raman lin effect, characteristic properties of Raman
es -

o depola
(qualitative). Polarization factor. Application of the Raman effect

4 Hrs

7. LASERS: Spontaneous and sti _—

__—' ‘ stimulated emissions. Einstein’s A and 8 coefficients (no derivation) ’

—condition for laser action, active medium "l Faser action
’

population inversion, pumpin i
o f g — different methods of i
Characteristics of laser light. Ruby and He-Ne lasers - e

l explanation with energy level diagrams. Semiconductor
aser — constructi i i
ction and working. Applications of lasers in Communication — OFC, Scientific research,

industries, medicine, military operations and computers.

6 Hrs
8. HOLOGRAPHY:

Hologram — principle of recording and production, chief features of hologram, applications of hologram. 2 Hrs

9. ASTROPHYSICS:

Stars — Distance of a star — stellar paradox method, units of astronomical distances- AU, Ly, Parsec and their
relations. Luminosity, brightness of a star. Relation between apparent and absolute magnitude of a star.
Spectral classification of stars. H-R diagram. Calculation of mass, mean density, radius and temperature of
sun. Internal temperature of a star (derivation). Internal pressure of a star (no derivation). Photon diffusion
time. Mass-Luminosity relation for a star. Sources of stellar energy. Evolution of stars — main sequence, red
giants, white dwarfs and neutron stars. Expression for radii of white dwarfs and neutron stars, black holes.
6 Hrs
10. COSMSLOGY:
Expansion of universe according to Einstein’s view, Hubble's law-age of the universe. Big Bang theory-

experimental evidence of Big Bang theory-Penzias and Wilson experiment (CMB Radiation). 3 Hrs

NOTE : Sufficient numbers of problems are to be worked out in each section which would enhance

‘the understanding of the subject.

Scanned by CamScanner



REFERENCES:
A.Belser

1.

2
3
4
5.
6
7
8.

Concepts of Modern Physics-
Modern Physics- R Murugeshan

Molecular Spectroscopy- Banwell

Modern Physics Vol- 1 & II- B Basavaraju
Astrophysics- B Baidyanathan
Introduction to Cosmology- Narlikar
Optics and Atomic Physics- Satyaprakash

Optics and Atomic Physics- Khandelwal.

LEET DR r e
L T
Ak ok ok ook ook ook ok ok o sk ok ook ook 3k kRO ok ok ok o o o o ok o ok s ok ok sk ok ok s ke o o o e o ko o o o o o ok ok o ok ok

-—
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45 Hours

frame
of reference, Newtonian relativity, Galilean

Ig tJ

Morley experiment ( no derivation),

Einstein special theory of relativity, Lorentz — tr
simultaneity,

Michelson —
significance of nul result of experiment, postulates of
ansformation equations ( no derivation). Relativity of
velocity addition theorem,

Mass variation( no derivation),

length contraction, time dilatjon

'’
Relativistic dynamics:
mass — energy relation(derivation), relativistic

expression for kinetic
energy, energy - momentum relation. Classical and relativistic concepts of space and

time, Minkowski’s worl
d, concept of four vectors, (xyz,vct), world line- space time interval and its invariance,

12 Hrs
2.GENERAL THEORY OF RELATIVITY:

Inertial and gravitational mass, principle of equivalence, curved space time, Einstein theory of gravitation

(brief), experimental verification of theory of relativity. 3 Hrs

3. WAVE MECHANICS:

wave particle duality, de broglie concept of matter wave, de broglie wavelength, Davisson — Germer

experiment, group velocity and phase velocity of de broglie waves,characteristics of matterwaves, quantum

mechanical operators.
Heisenberg uncertainity principle — physical significance = non existence of electrons in nucleus - radius of

Bohr’ orbits — y ray Microscope experiment — wave function, physical significance, Born interpretation of wave

function — basic postulates of wave mechanics.
Time Independent and Time Dependent Schrondinger wave equation (both derivations)- Normalization -

properties — Eigen values — Eigen functions — application of Schrodinger Time Independent wave equation -

—Three Dimensional potential box —problems.

Free particle in one Dimensional potential box (Derivation)
15 Hrs

w AL

Principal
DVS College of Arts"& S ;
SHIVAMGGEA-ST7 201
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i bles
i ility, ensembles,
hermodynamlc probabn 7
t :
e distribution

H co
4.STATISTICAL MECHANICS: h, microscopic and macros istics- M-B and M-B w's law from B-E
* . at cn, tistics- ck'S
. tistical approa jcal sta . of plan
Naces iy density of states: Class (derivat on), derivation 9 Hrs

phase space, probability, o i 5% o gl
tum statistics- F
derivation), Quan

function( no

_ED statistics.
statistics, comparison of MB-BE-FD s
jals, graphite.
S hnology, nano structural materials,
S . es (carbon- 60), carbon

applications. Fulleren
semiconductor structures,

6 Hrs

Concept of Nanotechnology, material science, |
Properties of nano materials- mechanical, chemical, magne-t c g
nanotubes, production by air discharge method, properties. Nano s
quantum wells, quantum wires, quantum dots, quantum computers, applications,

i i ich would enhance
NOTE : sufficient numbers of problems are to be worked out in each section whi

the understanding of the subject.

REFERENCES;

1) Modern physics — R.Murugheshan and Kiruthiga Prasath.
2) Berkeley physics course - Vol 3,4ands.

3) Theory of space, time and gravitation- S.G.Pimpale.

4) Special theory of relativity - Resnick,

5) Lasers and Non-linear optics - B.B.Laud.

6) Lasers— Tyagarajan and Ghatak,

7) Quantum mechanics - Arul das,

8) Introductory quantum mechanics - Y.R.Waghmare,

9) Fundamentals of physics — Halliday, Resnick and Walker- sixth edition,

e ;‘Mﬁf" ’ e e e R A e A i i - ScannEd by Camscanner
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6
7.
8
9

22

e/m of an electron

~Thomson Method

. —Braphical calcy|at
Capacity of condenser using B.G "

—Braph of deflection vs voltage
Spectral response of Photoconductor

Transis istics - i
tor characteristics —CE configuration —determination of R R and ﬂ
1’ 0

—measur
ement of frequency voltage and phase difference using CRO
Full wave bridge rectifier

LCR circuit

—display of waveform, ripple factor, with and without filter. Graph Is. V, V.
G.M counter —Absorption Co-efficient of y rays.

lodine absorption band spectrum.

Hysteresis curve (B-H loop) for a ferromagnetic substance

10. Absorption Co-efficient of KMnO, — Determination of wavelength A

11. G.M Counter —Characteristic (N T N) Vs V graph.-Operating Voltage.

12. LASER —wavelength and particle size by diffraction grating

13. Thermionic emission- determination of work function.

14. High resistance by leakage —graphical and direct method - correction for leakage resistance of capacitor.

NOTE:

1) Suitable and relevant experiments may be included.

2) Experiments mentioned inV and VI semester may be redistributed depending upon the facilities

available in the laboratory.
3) Minimum of 8 experiments should be done in each practical.

4) Experiment should be elaborative so as to extend for 3 hours duration

5) Error estimation may be included for few experiments

wALT

Princinm g Scienyd

ey P AR R

o\led® ol ArE 5
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pRACTICAL - VI

v SEMESTER

pissertation OF minor project:

3 hours per week

The students may do t
orina group.

Maximum number of students in a group is four.

he dissertation or minor project work either ind

ividually

Topic or subject i
jectis to be selected under the guidance of the respective teacher
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4
Six
o ID sTaTe PHY:
Et s’
& - CS AND ELecTRONCS
£ ou
& 1 X-RAYS: r's Of Lecture Per Week) ¥
7 Se——— 45 Hours b

Broduction - Coolidge tube- brief eXplanation, equation 2
/] on

Scattering Of X-Rays: Laue’s work, Bragg's |

construction, working ang calculation of g

Compton Scattering : Explanation, €quation for cq

comparison of Raman effect and Compton effect

X-Ray Spectra: i igi i
Continuous Spectra- origin due to Inverse photo electric effect-

Characteristic Spectrum- Origj e to electr r
- l In du i j
g lectronic t ansition, Mosley’s law, explanation using Bohr's theory.

min=he/ev, Types of X-rays(mention),

a . . .
W of diffraction » derivation of 2dsin—en), X-ray spectromet
. meter-

mpton shift {no derivation) = discussion of different cases,

Duane-Hunt empirical law.

Significance of Mosley’ - iodi
Y's law- arrangement of Periodic table(mention) 6 Hrs

2.SPECIFIC HEAT OF SOLIDS:
Quantum concept: Einstein’s theory, equation for specific heat capacity (no derivation), merits and demerits.
Debye’s theory: Assumption- derivation of Debye’s formula, application to (i) High temperature- agreement

with Dulong-Petit’s law, (ii) Low temperature - Debye’s T? law.
3 Hrs

3.ELECTRICAL PROPERTIES OF METALS:
Quantum Free Electron Theory Of Metals: Sommerfeld’s model- assumptions, energy state of free electrons

in metal — obey F-D Statistics and Pauli’s principle. Density of states, derivation of expression for Fermi

energy, Fermi temperature-Average energy at absolute zero, Eq=3/5E(0)-application to electrical

conductivity- qualitative explanation- collision time —as a function of E; .

Band theory of solids: Brief review of concept of energy bands and classification of solids.
Semiconductors: Intrinsic semiconductor —equation for concentration of charge carriers in valance band and

Eg
. 2 3 - . .
conduction band (no derivation). Law of mass action-np =n; = AT e AT. Equation for Fermi level.
Equation for electrical conductivity.
0 ’ P*,}!nnlpnt

DVS College of Arts & Science

- ~ K 3L V3 A% N s PO IR
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eptor and donor
. formation vity-
g enerdy pands- f0 ;  electrical conductivity
jon usin tion o of
_ explanatio + jevel. EQU3 tion o
.. p and N tyPe o dence of Fermi 1eV® R and Y- Men
e semiconductor ture depen petween LtH
ERtAmS cermi level- tempera Hicient, relation 9 Hrs
jon for Fe || co€
levels, equation eand ha
_ expression for ha ent, 1sO p
e " perature, persistent current,
ansition tem
Mention of

—— | observations ~ Tr
e
netic levitation.(QualItatlv }

i ta
4 SUPERCONDUCTIVITY: Experimen
_.________.——-—__—-—_
Principle of mag
r — critical field. Type-l an

d Type-ll super conductors.

exchange of

effect, Meissner effect. —
0
Effect of magnetic field on super conduct
air
et itative explanation - formation of cooper pail
ivity: BCS theory — qualitative
Theory of super conductivity:
ction of electromagnets, (2)
4 Hrs

phonons. nstru
High temperature superconductors - Recent advances, Appllcatlons.(l) co

. jelding.
transmission of electric power (super conducting cables), (3) magnet shielding

5.50LID STATE DEVICE AND CIRCUITS:

Transistors:
o " — circui tion, input
Different configurations, Biasing- self biasing of CE circuit — voltage divider method — circuit opera , INp

and out put equations.
Transistor as an amplifier in CE mode- practical circuit of single stage CE amplifier- circuit operation, DC load

line, Q-point, AC load line. Derivation of expression for Z‘. Av A‘.'and Apinterms of h-parameters,

approximation,.
Hybrid parameters- Definition for a linear circuit- notation and equivalent circuit for CEconfiguration.

Oscillators: Feedback amplifier, positive and negative feedback, comparison, Barkhausen’s criterion for
sustained oscillation. Phase-shift oscillator- principle, circuit operation, equation for o/p frequency (no

derivation). Non sinusoidal oscillators: mention of different types.
uses of multivibrators. Astable multivibrators—

Multivibrators- distinguishing features of different types,
switching time and frequency of oscillation (No derivation)

transistorized circuit, circuit operation, waveform,
Types (mention). JFET-construction of N-channel JFET, principle of working

» S and L. Application of FET

Field effect transistor:
(qualitative), common source configuration- characteristics, definition of r,

(Mention). Comparison with BJT.Integrated circuits: Integrated circuits and their advantages (brief)

* Al aagl
pUne T b 8C100
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f "agerational amplifier: symbol, characte
ol

. . ristics of id
inverting and non inverting modes y; eal op

26
, Virtual — AMP a5 linear ampl;

ifier using |¢ 741-

of OP- Amp,
6.DIGITAL ELETRONICS
Brief review of basic gates i Adihes
N and universa| Bates. Derivatj
and NOR gates. EX-OR gate - symbo), - * Merivation of basic gates using NAND

Boolean algebra: Basjc laws (statement)
expressions —sj

Flip-Flops: Basic principle of Flip-Flop cire

uits. RS Flip-Flop
truth table,

=symbol, brief explanation using logic dia
gram and
draw backs. Clocked RS flip-flop (principle only

) truth table. 5 Hrs

Z.COMMUNICATION: Radio coOmmunication:

Modulation: Review of principle, frequency spectrum of AM.
Equation for AM modulation (no derivation)

FM Modulation

= Current and power calculation.

=Principle (brief). Comparison of AM and FM modulation
AM transmitter-

block diagram, explanation. AM receiver- Super Heterodyne Receiver- block diagram,
explanation, characteristics of radio receiver, sensitivity, selectivity, and fidelity (brief). Advantages of SHR.

Television: Basic principle of monochrome TV transmitter- block diagram, brief explanation, need for scanning

and synchronizing signals.
Basic principle of monochrome TV receiver- block diagram - brief explanation. Basic Principle of color TV -

Additive mixing. 4 Hrs

Note: Sufficient numbers of problems are to be worked out in each section which would enhance the

i understanding of the subject.

RS TIT T AL
F————— e e PP PR L L L R R A L R L e Lt

e far s S

e oalloce of AV
01‘&.‘ W e , =y |
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ApER-VIN)

SIXTH SEMESTER (P
L ENERGY sou

N CONVENTIONA
Week)

RCES

45 Hours

NUCLEAR PHYSICS AND NO
(3 Hours Of Lecture Per

utron theories nuclear angular

nuclear isomers.
3 Hrs

electron and proton-né

proton-
mirror nuclei,

1.ATOMIC NUCLEUS: Constitution of nucleus -

¢ dipole moment, and electric quadruple moment-

momentum, magneti

Problems

equilibrium and secul ilibri
ular equilibrium. Radioactive dating (a) Age of earth, (b) Age of rock Carbon dating
5Hrs

(c) Estimate the age of wood. Problems

3.NUCLEAR DETECT
ORS: G-M cou
3.V nter — Scintillati
er — Scintillation counter — discussion of different scintillat (
ors (Principle,

4.PARTICLE _ACCEL
ERATORS: Li
inear accelerator — Construction and workin h
g with theory. C
. Cyclotron -

S5.NUCLEAR REAC
TIONS: Conservati
ation laws, nuclear reaction kinematics -Q
-value of nucl
ear reaction.

Expression for thre
shold
energy of endoenergic reaction. Nuclear cross sect

ection. Problems

6.NUCLEAR FO ] -
RCES: Characteristics of nuclear forces - meson th
- n theory
7.NUCLEAR MOD N
ELS: Liquid dro i
p model, Semi empirical formula. Shell model (quali

ualitative)

2Hrs

( tatl )- e ’

9.NUCLEAR FIS
3.NUCLEAR FISSION AND FUSION:
ION: N .
i iTarionesey = pomtidin 61D uclear fission, Nuclear fusion = thermo nucl
Rreing= clear reactions -
controlled thermonuclear reactions. Nuclea sourees o
. r reactors —classificati
ion -

Indian
nuclear programme. Four factor formul
a.
4 Hrs

Scanned by CamScanner
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Y and secong

etry — cosmi ary cos
asymmetry € ray showers Bhabha's theary Mic rays Altituge, ttitude of 28
~ Origin of Cosmic p €cts - East Waest

ays,
11.ELEMENTARY PARTICLES al 3 Hrs
assificat;
ICation - SYmme

gluong

- —water power or ener
stored in water — energy of nuclear fission. p !

Minor sources: Sun, wind, tides in the sea,

geothermal, ocean thermal
electric generators etc.,

electric conversion, fuel cells, thermo

Solar energy: Applications — Photo thermal devices =solar cooker, solar hot water system — principle

NOTE : Sufficient numbers of problems are to be worked out in each section which would enhance

the understanding of the subject.

*****t*****#t#***#**t*********#***1’********#********************************t**t#***
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| h
a Prasatn.

College physics — N. Sunderrajan

. Atomic physics- Brijlal and Subramayam

Laser- AvadhanaluM N

1

2

3

4

5. Solid State Physics - S O Pillai
6. Solid State Physics and Electronics — R K Babber and V K Puri
7. Nuclear Physics - D.C.Tayal

8. Modern Physics — Kenneth Krane

9. Solid State Physics — A J Dekker

10. Electronic Principle — Malvino

11. Operational Amplifier - Gayakwad

12. Introduction to Cosmology - J V Narliker
13. Theory of Relativity — Resnick and Halliday
14. Atomic and Nuclear Physics — S N Ghoshal
15. Nuclear Physics - 1 Kaplan

16. Introduction to Quantum mechanics - U R Waghmara
17. Laser and Nonlinear optics — B B Laud

18. Theory of Space time and Gravitation - S G Pimpale
19. Optics - Ajoy Ghatak

20. Optics and Atomic Physics - Satyaprakash

21. Quantum mechanics — P T Mathews

22. Quantum mechanics — Ghatak and Lokanathan

23. Principle of Electronics - V K Metha

24. Basic Electronics —B L Theraja

25. Practical Physics—C L Arora

ek ok ook o ok
* *ti*tttttt*t**t*****tttt*t***tt*****tt*tttt*ttt*t***t*#t**t**tttt*t*t#t#*t***t**¢
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11.

12.

13.

14,
15.
16.

NOTE:
1.

- a.
5.

g

. Earth inductor

30

CE amplifier

OP - AMP: —~ using IC 741

feedback resistances, -

Astable multivibrator — Using transistor

Determination of h-parameter for CE -

mode,
Phase shift oscillator

—using transistor or IC,

B . ' .
oolean expression =implementation using ICs (simple 5 equations)

G.M counter - Half life of 3 radioactive source.

~determination of ByandB,.

RS Flip Flop: Construction using IC and verification of truth table. Demonstration of action of clocked
pulse,

Rydberg constant — By hydrogen discharge tube or Solar hydrogen spectrum .
Triode characteristics — anode and mutual characteristics ~ Determination of 8 Ty and H

Photo tube —Verification of inverse square law of radiation.
Verification of Malu’s law using Laser light.

Frank-Hertz Experiment.

Suitable and relevant experiments may be included.

Experiments mentioned in V and VI semester may be redistributed depending upon the facilities
available in the laboratory.

Minimum of 8 experiments should be done in each practical.

Experiment should be elaborative so as to extend for 3 hours duration.

Error estimation may be Included for few experiments.

LR L
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pracricAL- VIl

ESTER -
e ted in 3 hours duration)

r different

c
(One experiment per week to be condu )
in calculation

f
|
r

frequency response, B2

1. OP - AMP: - using IC 741 - non - inverting amplifier,
. idth
feedback resistances, - band width and gain band wid
sing 1Cs

OP AMP: Filter circuits. s
; and NOR ga

Logic gates: Construction and study of AND, OR, NAND, 4 duty cycle.

re (melting point

2
. . : ency an
- u
4. Astable multivibrator: - using IC-555 — determination of output freq et
5 ean wn temp
5. Energy gap of semiconductor using meter bridge- determination of unkno

e

of wax} by graph.
Mutual inductance by absolute method using B.G

G.M counter ~inverse square law of Yy rays.

Hall Effect ;: Measurement of Hall co — efficient.

6
7
8.

3. AM - Modulator and demodulator —construction using transistor or IC -measuring depth of modulation

10. Determination of Planck’s constant and work function using photo tube.
11. Determination of Fermi energy of copper using meter bridge.

12. FET Amplifier - Common source — frequency response, band width and gain bandwidth

13. Solar cell characteristics.
14. LDR - Absorption Co - efficient of glass, using Laser

15. Regulated power supply using zener diode.

16. Fermi energy of Copper

NOTE:
1. Suitable and relevant experiments may be included
2. Experiments mentioned in V and VI semester may be redistributed depending upon the facilities

available in the laboratory.

3. Minimum of 8 experiments should be done in each practical
4.
5. Error estimation may be included for few experiments

****************************************************************************#****t******#******
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Experiment should be elaborative so as to extend for 3 hours duration
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Scheme of theory syllabus and Examination

1. Theory 4 hour lectures per week and each Vractical is 3 hours

2. Theory and practical examination duration 183 hours

~ INTERNAL | I
N [ R) “ VA
& IHEORY ASSESSMENT (1.A) PRACTICAL
5 TOTAL
% PAPER MAX '
— . . MARKS
@ | PAPER MAX. MA
5 SDE - RKS MAX. MARKS
I I SSA710-A 50 10 40 100
SSB710-A
I I 50 10 40 100
SSC710-A
111 111 50 10 40 100
SSD710-A
V| IV 50 10 40 100
SSE610-A
\% 50 10 40
B I YN 200
V| 7o [ SSE6TIEA
VI 5= :50‘_:= 10 40
SSF610-A
VI 50 10 40
2
SSF611-A v
VI
40
VIII 50 10

. - a‘ - p
) : Anc\P tenc
Pne of Ans & Sc
n\]s'c S“'\‘moga'



Question paper Pattern
PAPER: I to VIII semesters (all papers)

Section A
To be answered in brief.
Short answer questions.
Questions are to be set on the concept of the subject.
Small relevant problems may be included.
Each question carries 2 Marks.
7 questions are to be answered out of 9 questions given.

Section B:
Long answer type questions —To be answered with detailed explanation,
analysis, mathematical derivation etc.,
Each question carries 4 Marks.
6 questions are to be answered out of 8 questions given.

Section C:
Problems.
Each problem carries 3 marks — includes both numerical and theoretical
problems.
4 questions are to be answered out of 6 questions given.

Practical Examination:

Submission of duly certified record book in the examination is compulsory. The
candidate who has not submitted the record book is not eligible to take the practical

examination.
Maximum Marks for doing Examination . 30
Maximum Marks for Practical Record Book : 05
Maximum Marks for Viva-Voce : 05
Grand total : 40
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FIRST SEMESTER (PAPER-1) &

MECHANICS AND PROPERTIES OF MATTER g
60 Hours

( 4 hours of lecture per week)

1. PLANAR MOTION:

Review of vector algebra, Scalar and Vector product. Derivative of a vector. Review of polar

coordinates. Derivative of a vector of constant magnitude (derivation of—- 1 A).Radial and

transverse components of velocity and acceleration (meaning and derivation of R and T
components) — application to uniform circular motion- centripetal force, areal '\

velocity(derivation), problems. 5 Hrs

2. FRAMES OF REFERENCE:

Concept of frames of reference. Galilean transformations, Galilean principle of relativity
(statement and explanation using various examples).

Inertial frames: Newton’s laws of motion (statements and their significance). A frame of
reference moving with a uniform velocity with respect to an inertial frame is also inertial
(Proof).

Non-inertial frames — A frame of reference moving with uniform Acceleration with respect to
an inertial frame — a non-inertial frame (proof). Fictitious force — examples. Measurement of
acceleration using plumb line (derivation).

Rotating frames of reference - derivation for expression of force. Types of forces in rotating
frame. Discussion of the earth as an inertial frame, Foucault pendulum (brief
explanation).Conical pendulum —expression for Time period (derivation)w.r.t an inertial

(lab) and non inertial (rotating frames).Problems. 11Hrs.

3. SYSTEM OF PARTICLES: Newton'’s laws for a system of particles (qualitative)—centre of

mass (deflmtlon)— External and internal forces. Linear momentum of system of particles,
“motion of CM, Law of conservatlon of linear momentum -Rocket motion — expression for

instantaneous’ and final velocmes — effect of earth’s gravity — multi stage rockets — brief
account of Indian rockets.
Angular momentum - Relation between the torque and momentum, theorems o;i:i/

angular momentum about CM. Law of conservation of angular momentum - example e\""
\93\ !
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Work done by a variable force: Work —energy theorem(derivation) — conservative force fields,
potential energy - conservation of energy, examples — oscillation of a loaded spiral spring
Atwood machine (calculation of acceleration using conservation of energy).

Collisions: Elastic and inelastic collisions — elastic head on collision — oblique collision of
identical masses in a plane.

Central forces — characteristics of central motion. problems. 13Hrs

4. GRAVITATION:

Newton’s law of gravity in vector form. Gravitational potential and field for spherical mass
distributions —thin spherical shell and solid sphere (derivation in both case).Kepler’s laws —
statements and derivation, conditions for different orbits, brief account on physics of tides.
Elements of satellite motion — orbital velocity, time period andescape velocity (Brief
explanation).  geosynchronous orbits, applications of artificial satellites, GPS (in

brief).problems. 8Hrs.

5. ROTATIONAL MOTION:

Concept of a rigid body. Moment of inertia-definition and its significance. Equation of motion
for rotation motion- K.E of a rotating body (derivation), General Theorems on moment of
inertia. (1) perpendicular axes theorem- for plane lamina and for three dimensional body (2)
parallel axes theorem (Statement and proof for both).Mention of expression of M | for
rectangular plate and circular disc about different axes. Expression for Ml of solid cylinder and
solid sphere about different axes (derivation).motion of a cylinder rolling down in an inclined

plane — expression for velocity and energy(derivation). Theory of compound pendulum —time

period, problems. 7 Hrs

6. ELASTISITY:

Stress and strain — elastic limits — Hooke’s law — molecular origin —Elastic constants for an

isotropic solid, Poisson’s ratio- limiting value of Poisson’s ratio (for both theoretical and

. 3 . . —_4a —_4a =
practical), the inter-relation between elastic constants k= 3020 ' = 24y &9 =
9nk

YO Work done in stretching and work done in twisting a wire - Torsion of a cylinder —
n

Y -\
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couple per unit twist derivation, torsional pendulum- frequency expression (derivation).

Theory of Bending moment and Single cantilever, | Section girders -problems. 8 Hrs

7. VISCOSITY:
Streamline and turbulent motion, coefficient of viscosity, critical velocity, Reynold’s number,
Poiseuille’s equation (derivation), Stokes law (derivation from dimensional formula), terminal

velocity, factors affecting viscosity of a liquid (qualitative), Applications.Problems.
4 Hrs

8. SURFACE TENSION:

Synclastic and anticlastic surface —lllustration of surface tension with examples, relation
between surface tension and surface energy, molecular theory of surface tension. Excess
pressure within a curved surface (derivation) - application to spherical and cylindrical drops

and bubbles. Factors affecting surface tension of a liquid. Applications. Problems.
4Hrs

NOTE : Sufficient numbers of problems are to be worked out in each section which would

enhance the understanding of the subject.

REFERENCES:

1)Berkeley course in physics — vol |

2) Classical mechanics — Takwale.

3) Classical mechanics — K.N.SrinivasRao.

4) Fundamentals of physics — Halliday, Resnick and Walker- sixth edition.
5) Mechanics — D.S.Mathur.

6) Properties of matter — D.S.Mathur.

T

7) Newtonian mechanics — A.P. French.

3\93 e
8) Physics- vol-1 : Clark , // ?‘\“ &56
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PRACTICALS —I

(One experiment per week to be conducted in 3 hours duration)

1) Bar pendulum —gand k by h-T and h?- hT?graph.

2) Spiral spring — force constant, g and unknown mass by graphical method.
3) Fly wheel —M.l, mass and density of fly wheel.

4) ‘q’ by Stretching — graphical method.

5) ‘g’ by uniform bending — graphical method.

6) Surface tension by capillary rise method.

7) Surface tension and angle of contact by Quinke’s method.

8) Surface tension and interfacial tension by drop weight method.
9) Viscosity of water by capillary flow method.

10) Viscosity of oil by Stoke’s method.

11) Specific heat by cooling — graphical method.

12) Perpendicular axis theorem using torsion pendulum.

13) Bulk modulus of rubber.

14) Conservation of energy- using inclined plane.

15) Determination of elastic modulii, Poisson’s ratio and acceleration due to gravity ‘g’.

16) To study kinematics of Atwood’s machine and hence to determine the value of ‘g’

1. “Suitable and relevant experiments may be included.

2. Experiments mentioned in | and Il semester may be redistributed depending upon
Y thefacﬂltles available in the laboratory.

8. Minir‘m;l_f:r;iidf'8,'e>gperiments should be done in each practical.

4, Experimént should pbe! :elaborative so as to extend for 3 hours duration.

5. Error estimation may be included for few experiments.

: p:';\;{cipa{ s
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SECOND SEMESTER (PAPER- 1)}
HEAT & THERMODYNAMICS, RADIATION, WAVES, OSCILLATIONS & SOUND.
(4 hours of lecture per week) 60 Hours

1.THERMODYNAMICS:

Concept of heat and temperature, Zeroth law and first law of thermodynamics .Brief
discussion of isothermal and adiabatic processes, Equation of state of a gas in adiabatic
processes (derivation). Relation between P,V and T. Slopes of Isothermal and adiabatics.
Relation between Isothermal and adiabatic elasticities.P-V diagram. Carnot cycle: Expression
for efficiency (no derivation).

Second law of thermodynamics: Kelvin and Clausius statements. Applications of Second law
of Thermodynamics-Refrigerator. Carnot theorem-Statement and proof. Thermo-dynamic
scale of temperature. Clausius-Clayperon equation (derivation)- It’s application for Melting

point and boiling points. 12 Hrs

2. ENTROPY:

Concept of entropy, Change of entropy in reversible and irreversible processes with examples.
T-S diagrams-Carnot’s cycle. Change in entropy during change of state, entropy disorder, heat
death. Entropy and second law of thermodynamics. The applications of entropy.Third law of
thermodynamics - statement and brief explanation.

Thermodynamic Potentials: Extensive and intensive thermodynamic variables. Thermo-
dynamic Potentials U, H, F and G. Maxwell thermodynamic relation-Their definitions,

properties and applications , Derivations and applications - TdS equation 10Hrs

3. KINETIC THEORY OF GASES:

Maxwell’s law of distribution of velocities (statement and expression).Expression for mean

free path.Degrees of freedom, law of equipartition of energy (statement and derivation)

Calculation of value of y for monoatomic, diatomic and triatomic gases.5SHrs M’“




4. REAL GASES :

’ .
[ as, Vanderwal’s equation of
Comparison between ideal and real gases, isotherms of a real gas,

i itical temperat
state —discussion of correction for pressure and volume, expression for crit perature,
i i eory —derivation
volume and pressure. Liquefaction of gases —porous plug experiment with theory

of expression for temperature of inversion. Principle of adiabatic demagnetization. Joule

Thomson Cooling (using Maxwell relation). 6 hrs

5. RADIATION: Distribution of energy in the spectrum of a black body. Wein’s displacement
law, Wein'’s law of radiation, Rayleigh- Jeans law. Planck’s law of radiation and derivation
from the concept of harmonic oscillators — deduction of Wein’s law, Wein’s displacement law,
Rayleigh — Jeans law, and Stefan’s law from Planck’s law of radiation. Solar constant —

temperature of the sun from solar constant.Radiation pressure (definition)
9 Hrs

6. OSCILLATIONS:
Review of simple harmonic motion, expression for frequency from the equation f o —x
(derivation). Equation for damped simple harmonic oscillator. Theory of forced vibrations

and resonance — mechanical and electrical examples of resonance. Superposition of SHMs,

theory of Lissajous figures. 6Hrs

7. WAVES:

Characteristics of wave motion - derivation of general equation of one dimensional
progressive wave — differential equation of a wave —complex representation of a wave. Phase
of a wave, wave front, expression for intensity of progressive wave( Derivation). Wave groups
— phase velocity and group velocity — relation between them. Brief discussion of different

types of waves (mechanical waves, seismic waves , water waves and matter waves).

6Hrs

8. SOUND:
;Qeloéﬁy‘df longitudinal waves : 1) in a gas. Newton'’s formula, derivation.Laplace correction —
Pwe,  TATEON

variativoﬁ“bf,pr.gsshre in a sound wave.2) Velocity of longitudinal waves in a rod. Theory of
Principal .
V. 8. Coftege Of Arts & Science
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1)
2)
3)
4)
5)
6)
7)
8)
9)

(One experiment per week to be conducted in 3 hours duration)

PRACTICALS -1

q’ by Single Cantilever - graphical method.

‘q’ by Koenig’s method - graphical method.

Torsion pendulum — M.l of irregular body and rigidity modulus.
Parallel axes theorem — using bar pendulum.

Static torsion - rigidity modulus - graphical method.

Frequency of A.C bysonometer - graphical method.

Helmholtz resonator — Velocity of sound.

Platinum resistance thermometer- determination of unknown temperature.

Stefan’s — Boltzmann'’s law — verification using meter bridge.

10) Thermal conductivity of a good conductor —Searle’s method.

11) Thermal conductivity of a bad conductor — Lees and Charlton’s method.

12) Searle’s double bar—-q, n,kand Q.

13) Interference of sound waves — Quinke’s method - Velocity of sound

14) ‘q’ by cantilever oscillation — graphical method.

3.
4,
5

,lrs;g_jitable and relevant experiments may be included.

...Experiments mentioned in | and Il semester may be redistributed depending upon

i the.fa’éfliti:e"s'available in the laboratory.

Minimum of 8 experiments should be done in each practical.

Experiment should be elaborative so as to extend for 3 hours duration.

Error estimation may be included for few experiments.
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; ing-derivation. Th
beats.Expression for velocity of transverse waves in a stretched string eory o
eats.Expr

. . ,

i ion which would
NOTE : Sufficient numbers of problems are to be worked out in each sect

enhance the understanding of the subject.
REFERENCES :

1) Heat - D.S.Mathur.

2) Heatand thermodynamics -Brijlal and Subramanyam.
3) Physics volume —| - Halliday and Resnik.

4) Berkely course in Physics - volume —|.

5) Sound - Khanna and Bedi.

6) Refresher course in Physics volume - Il - C.L. Arora.
7) University Physics — Sears and Zemansky.

8) Physics of waves and oscillation - Bajaj.

9) Fundamentals of Physics - Halliday and Resnik.

10) Heat -G.K.Nokes.

11) Treatise on heat — Saha and Srivatsava.




(qualitative). Complimentary nature of the two patterns.Interference due to an air wedge- expression
for band width (or wavelength) — derivation.Theory of Newton's rings - reflected system,

determination of wavelength and refractive index of a liquid- theory, problems,

Michelson’s interferometer — construction and working, formation of interference pattern, Conditions
for circular, straight fringes, mention of fringes of equal inclination(Haidingers fringes) and thickness.
Applications - determination of wavelength A and difference in wavelength dA - Problems. Interference
filters(qualitative).

11 Hrs

5. DIFFRACTION OF LIGHT:

Introduction, Types of diffraction. Fresnel’s half period zones, expression for radii- (derivation) —
Explanation of rectilinear propagation of light. Zone plate - principle, explanation
(qualitative).Expression for focal length (no derivation), comparison of zone plate and convex lens.
Fresnel’s diffraction at a straight edge-positions of maxima and minima, expressions (derivation),
graphical representation of variation of intensity in the diffraction pattern. Diffraction at a straight
wire(qualitative).Plane transmission grating — normal and oblique incidence (derivation).Dispersive
and resolving power of a grating (qualitative) comparison of grating and prism spectra.Problems.

11 Hrs

6. POLARISATION OF LIGHT:

" . Double refraction in a uniaxial crystal.Optic axis. Mention of biaxial crystals. Principal refractive indices

. Huyge.n:s construction for O and E wave fronts in the case of optic axis in the plane of incidence and
parallel to crystal surface — oblique and normal incidence (in detail).Retarding plates — production with
theory, derivation of general equation for an ellipse and discussion of different cases, expression for
the thickness of quarter and half wave plates (mention) — problems. Production and detection of
linearly, circularly and elliptically polarized light, (qualitatively explanation). Optical activity- Fresnel’s

theory. Kerr and Faraday Effect (brief explanation and comparison).

8 Hrs

ELECTROSTATICS:
7. SCALAR AND VECTOR FIELDS:

Concept of scalar and vector fields: Del operator — gradient of scalar function — physical significance.

Divergence and curl of a vector function - physical significance with examples, problems. Laplacian



THIRD SEMESTER (PAPER- 1)
OPTICS AND ELECTROSTATICS
(4 hours of lecture per week)

60 Hours

1.GEOMETRICAL OPTICS:

Optical path, Fermat’s principle — statement and explanation.Derivation of Snell’s law of refraction

using Fermat’s principle.Cardinal points:Mention of Gauss sign conventions. Meaning of thick

lens.Definition and explanations of cardinal points — focal points, principal points and nodal points and

corresponding planes, properties of these points and planes.Combination of two thin converging

lenses not in contact as an example of combination of two optical systems.Defects of

lenses:Abberations — types, chromatic aberration. Achromatisation of two thin lenses not in contact
(derivation). Mention of condition for two thin lenses in contact. Monochromatic aberrations —

mention of five types and brief explanation — problems.

8 Hrs

2.0PTICAL INSTRUMENTS:

Eye-pieces, Huygen’s and Ramsden’s eye-pieces - construction, expression for equivalent focal length
(derivation), correction for aberrations, positions of principal and focal planes (no derivation).
Comparison.

3 hrs

3.WAVE THEORY OF LIGHT:

Wave front, Huygen'’s principle, explanation of advance of wave front using concept of the secondary

waves.Refractive index in terms of velocity (taking refraction of a spherical wave front at a plane
surface).Mention of Experimental confirmation of wave theory. Derivation of lens maker’s formula in
the case of double convex lens using spherical wave front.

3 Hrs

4.INTERFERENCE OF LIGHT:

Review of Young’s double slit experiment, coherent sources, conditions for interference. Biprism -

explanation, expression for fringe width. Explanation of measurement of distance between two

coherent sources (d = ,/d,d;). Lloyd’s mirror —brief explanation, comparision of interference

pattern with Biprism. Interference in thin films — reflected system — derivation, transmitted iz'sﬁ;n//




6) Optics ~R. Murughesan

7) Electricity and Magnetism - Brijlal and Subramayam

8) Optics — Ajoy Ghatak

9) Fundamentals of Physics — Jenkins and White

10) Electricity and Magnetism — D.N Vasudeva

11) Berkely Physics course — Volume =I|
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1)
2)
3)
4)
5)
6)
7)
8)
9)

PRACTICALS -IIl

(One experiment per week to be conducted in 3 hours duration)

Interference at an air wedge — determination of thickness.

Newton's rings — determination of radius of curvature.

Bi-prism — determination of wavelength.

Diffraction at a straight wire - determination of diameter.

Diffraction grating — minimum deviation method- mercury spectrum.

Polari meter — Specific rotation of sugar.

Resolving power of a telescope.

Resolving power of a grating.

Diffraction at a straight edge - determination of wavelength.

10) L-B photometer — inverse square law & absorption coefficient of glass plate.

11) Charging and discharging of a capacitor- calculation of energy dissipation.

12) de-Sauty’s bridge — verification of law combination of capacitances.

13) Impedance of series R-C circuit - determination of frequency of A.C graphical method.

NOTE:

3.
4.
5.

Suitable and relevant experiments may be included.

Experiments mentioned in Ill and IV semester may be redistributed depending
upon the facilities available in the laboratory.

Minimum of 8 experiments should be done in each practical.

Experiment should be elaborative so as to extend for 3 hours duration.

Error estimation may be included for few experiments.
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examples. Gauss divergence theorem

n
and volume integrals of a vector function,

operator-line, surface proof of curl grad ¢ =0 and div cur| A «

i tion
Stokes theorem and their physical meaning ( no deriva ).

0. 4 Hrs

. i Jux, Gauss theorem
8. ELECTRIC FIELD AND POTENTIAL : Electrostatic field, electric flux, expression for f

icati expression for the the
in electrostatics, (both differential and integral form). Application to deduce the exp !
nit area of its surface (derivation of both). Coulomb’s

field near a) charged conductor and force per u

law from Gauss law (derivation) — equivalence of two laws.

. t of
The Electric Potential: Concept of electric potential, Electric field as the negative Bradient o

potential. Proof of E = — grad V. ( from d¢ = V¢.dr and E - dr = —dV).)Mention of Poisson

and Laplace equations, uniqueness theorem ( statement).
Work and Energy in Electrostatics: Potential energy. The energy of a continuous charge distribution
(no derivation). Energy density in an electrostatic field, derivation from the example of a parallel plate

capacitor.Loss of energy due to sharing of charges between two conductors (derivation by taking a

capacitor).
5 Hrs

9.ELECTRIC DIPOLE:

Dielectric Materials: Basic terms, types of polarization in Dielectric Materials. Equation for Potential

and field due to a dipole in polar coordinates(derivation). Lorentz local field (derivation) Relation
betweenDand P. D = €oE + P.(derivation from parallel sided slab in an electric field). Definition
and meaning of dielectric susceptibility. Brief account ofpara and ferro electric materials.Clausius —

mossotti equation (no derivation).Concept of electrical images- Application to a point charge near the

surface of a conducting plane (equation for E derivation).

7 Hrs

REFERENCES:
1) Optics- Brijlal and Subramayam
2) Optics and Atomic physics — D.P Khandelwal.
3) Optics and Atomic physics — Satya prakash
4) Electricity and Magnetism — K.K. Tiwari
5) Physics Volume Il - Halliday and Resnick

e



5. RECTIFIERS: Review of rectifiers, Role of filters in rectifiers — C,L and rtsection filters( qualitative).
Zener diode- construction and working — V-I characteristics- zener breakdown voltage. Regulated
power supply -Construction and working using zener diode-voltage regulation in case of a) input

voltage variation (in detail) and b) load variation (qualitative). Bleeder resistance —action.Problems.

5Hrs

6. ELECTRICAL MEASUREMENTS:

Ballistic Galvanometer — construction and theory of B.G. Charge sensitivity — origin of damping and
damping correction. Logarithmic decrement, expression for decrement (derivation). Applications of
BG.

Theory of Anderson’s and de Sauty’s bridges.

Cathode ray oscilloscope — construction of CR tube - block diagram of CRO- brief explanation of
function of each block.Time — base with simple circuit — uses of CRO.Measurement of voltage and
frequency (using time base and Lissajous figures).Watt meter — watt hour meter (brief explanation).

8Hrs

7. ELECTROMAGNETISM:

Explanation of magnetic field as that produces force on a moving charge — distinction between B
and H— Lorentz force ona chargeinan EM field, mention of expression F=q (E+V X B) and its
explanation. Origin of induced emfin a conducting rod moving in a magnetic field ( from force on

charged particles).

Ampere’s circuital law — statement — proof from line integral over an irregular path which encloses
current -comparison of Gauss’s law and Ampere’s law — application of Ampere’s law to calculate
magnetic fields due to (a) a straight long conductor (b) a long solenoid. Characteristics of magnetic
field- Div B = 0 (qualitative)- concept of magnetic vector potential ( brief). Current loop as a magnetic

dipole, illustration from the magnetic loop due to a circular current loop- expression for torque on a

magnetic dipole in a magnetic field. 9Hrs

8.MAXWELL’S FIELD EQUATIONS:

Deduction of equations from empirical laws of Gauss, Faraday and Ampere.Limitations of Ampere’s
law, Maxwell’s concept of displacement current, derivation of expression for displacement current
density from charging of a capacitor - significance of displacement current.

Derivations of EM wave equation( for E and B) for free space, velocity of EM waves, light as an EM
wave, EM eave equation for dielectric medium, expression for refractive index. Plane wave solutions
of EM wave equation in free space —characteristics of EM waves, transverse nature of EM waves

oy  ®rincipa )
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IV SEMESTER ( PAPER IV)

: 1EORY
ELECTRICITY AND ELECTROMAGNETIC THE

60 Hotgre,
(4 hours of lecture per week)

1. TRANSIENT CURRENTS:

Growth and demy of current in a series L-R circuit fed Wil‘h direct (.nlf. DCHV( ot
‘ : 8 : - ¢ ' e constant,
current in (’l'OWth = dECEIY) graphical reprGSQntation, prrdnation Of t”n

' — deri f expression for charge
Charging and discharging of a capacitor through a resistance - derivation oi “0;:, lonforcar
variationin a R-C circuit, mention of expression for voltage and current varia wple
time constant in each case.

B oro s | : ssion for transient
Series L-C-R circuit fed with direct emf - qualitative discussion- mention of expression f ans
charge, condition for oscillation and expression for frequency( no derivation), Problemes.

6Hrs

2. ALTERNATING CURRENTS:

Types of AC (sinusoidal and non-sinusoidal) - derivation of expression for mean and RMS values of
sinusoidal AC and relation between them.Complex representation of AC using j- operator, phase
factor (wt - 8). Response of LR, CR and LCR circuits fed with alternating emf - derivation of expressions
for current and impedance (using j- notation), phase relation between current and applied emf,

Series resonance — discussion from the expression for current , explanation of half power frequency,
band width and quality factor, expression for quality factor in terms of f1, f2 and fr(deriv

ation),
significance of Q - factor, effect of resistance, frequency and quality f

actor. Voltage magnification,

Parallel resonance (LRin parallel with C) expression for current and impedance (no derivation), current
magnification.Comparison between series ang parallel resonance.Power in an AC circuit- derivation
of expression for average power, power factor and its significance.Skin effect (qualit

ative).Comparison
of ACandDC w.rt characteristics and applications.Problems.

12Hrs
3. NETWORK ANALYSIS:

and low pass RC
ication of frequency filters(mention). 2 Hrs

e
ot K
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~ 8 s :';'Er’rbré‘stirqation may be included for few experiments.

PRACTICALS - Iv

(One experiment per week to be conducted in 3 hours duration)

1) Series resonance.

2) Parallel resonance.

3) Self-inductance — Anderson’s bridge.

4) Dielectric constant - RC circuit.

5) Low pass and high pass filters — cut-off frequency.

6) Helmholtz tangent galvanometer- Reduction factor ’K’ and BH

7) Field on the axis of a circular coil - both sides.

8) Network theorems—Maximum power transfer, Thevenin’s& Norton’s theorems.
9) Half wave rectifiers- without & with filters

10) Full wave rectifiers- without & with filters. (using two diode)

11) Current sensitivity of BG.

12) Diffraction grating — normal incidence.

13) Cauchy’s constants — graphical method & direct calculation for two wavelengths.
14) Lloyd’s mirror — determination of wavelength.

15) Cornu’s fringes — elastic constants.

16) Thermo emf of a thermocouple using potentiometer — melting point.

17) Measurement of L and C by equal voltage method.

NOTE:
1. Suitable and relevant experiments may be included.
2. Experiments mentioned in Il and IV semester may be redistributed depending upon the

facilities available in the laboratory.
3. Minimum of 8 experiments should be done in each practical.

4, Experiment should be elaborative so as to extend for 3 hours duration.
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T that E and \
(derivation), relation between E and B components(qualitative)- to Sh?W theorem POB:".
perpendicular to each other- diagram of a plane Polarized EM wf'zve?. P_OYH'U”E . diel?ctlric n:”d’fig
vector, significance of Poynting vector. Propagation of EM waves in isotropic an > edia,

11Hrs

NOTE : Sufficient numbers of problems are to be worked out in each section which would
enhancethe understanding of the subject,

REFERENCES;
1) Introduction to Electrodynamics - David J Griffths.
2) Electricity and Magnetism - Mahajan A.S and Rangwala.
3) Electricity and magnetism - Berkeley physics course Vol I,
4) Fundamentals of physics — Halliday, Resnick and Walker- sixth edition.
5) Electrodynamics ~Jackson.
6) | Electromagnetism — B.B. Laud,
7) Fundamentals of Electricity and magnetism - D.N Vasudeva.
8) Electricity and magnetism - Brijlal and Subramanyam,
9) Feynman lectures - vol |,
10) Electricity and magnetism - K.K.Tiwari.
11) Fundamentals of Electricity and magnetism — Arthur F Kip.
12) Electricity and magnetism —R. Murugheshan.,
13) Text book of Electronics -Basavaraj.B.
14) Basic electronlcs—Thereja.
15) Text book of electrical technology - B.L.Thereja.
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> ! iii) Fine structure of spectral lines- Explanation, discuss by taking Sodium D lines as
example.
f iv) Zeeman effect-Types of Zeeman Effect, experimental study of Zeeman Effect.

Larmor precession- Statement and explanation, Quantum mechanical explanation
of normal Zeeman Effect- expression for Zeeman Shift. Quantum mechanical
explanation of anomalous Zeeman Effect- Expression for Lande ‘g’ factor.

v) Paschen-Back effect and Stark effect (qualitative only)
S Hrs

MOLECULAR SPECTRA:

i) Different regions of molecular spectra- origin of molecular spectra,

wn

ii} Pure rotational spectra of diatomic molecules- theory, expression for rotational
constant.
iii) Vibrational spectra of a diatomic molecule.
iv) Vibrational - rotational spectra of a diatomic molecule (qualitative explanation).
v) Electronic spectra (qualitative).
vi) NMR and ESR - principle and applications.
7 Hrs

5. SCATTERING OF LIGHT: Coherent and incoherent scattering  (brief
explanation).Rayleigh scattering (brief explanation).Blue colour of the sky
{Reasoning).Raman Effect —Raman spectra, Raman lines- Stoke’s and antistoke’s lines.
Experimental study of Raman Effect. Quantum theory of Raman Effect. Characteristic
properties of Raman lines, intensity and polarization of the Raman lines -
depolarization factor. Application of the Raman Effect (qualitative).

6 Hrs

LASERS: Spontaneous and stimulated emissions. Einstein’s coefficients (no
derivation). Laser action—condition for laser action, active medium, population
inversion, pumping — different methods of pumping. Characteristics of laser light.
Ruby and He-Ne lasers — construction, working and energy level diagrams.
Semiconductor laser — construction and working. Applications of lasers in
Communication — OFC, Scientific research, industries, medicine, military operations
znd computers (explain all application in brief). HOLOGRAPHY: Hologram - principle
of recording and reconstruction, properties and applications of hologram. 8Hrs

~

8. ASTROPHYSICS: Stars — Distance of a star — stellar parallax method, units of
astronomical distances- AU, Ly, Parsec and their relations. Lu minosity, brightness of a

star 2nd their relations. Magnitude of a star-apparent and absolute magnitude of a
star-Relation between them. Spectral classification of stars (as per different surface

... tempersture). H-R diagram- explanation about the diagram. Calculation of mass,
= s mean density, radius and temperature of sun. Derivation of the expression for internal

- A
e ks
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FIFTH SEMESTER (PAPER-V)

ATOMIC PHYSICS, SPECTROSCOPY,LASERS AND ASTROPHYSICS

60 Hours
4 hours of lecture per week

1. ELECTRON:
i) Properties of electron, e/m of electron by Thomson’s method, Charge of an electron
by Millikan’s oil drop experiment.
4 Hrs

2. ATOMIC STRUCTURE:
i) Different types of atomic model- Thomson’s atomic model, Rutherford’s atomic model,

Bohr’s atomic models and Sommerfeld’s atomic model.(Qualitative explanation of
salient features of four model success and limitations - explanation)

ii) Mention the expression for radius of the orbit, energy of the electron in various orbits,
wave number and Rydberg constant according to the Bohr’s model(no derivation ).-
explain with more emphasis on the wavelengths of atomic spectra and Rydberg constant
value.

iii) Effect of finite mass of the nucleus on atomic spectra (with derivation).

iv) Ratio of masses of electron and proton- using Rydberg constant. 5
Hrs

3. VECTOR ATOM MODEL:
i) Postulates of vector atom model- a) Space quantization b) Spinning of electron.

Detailed discussion of space quantization and spinning of electron.

ii) Stern and Gerlach experiment —Principle, theory and experimental study.

iii) Relation between orbital magnetic momentum and the orbital angular momentum
of an electron (derivation). Expression for Bohr magnetron.

iv) Spin magnetic moment of an electron (qualitative discussion only).

v) Quantum numbers associated with vector atom model (brief explanation of each).

vi) Pauli’s exclusion principle- Statement, explanation and its significance.

vii) Maximum number of electrons in a sub shell (orbital) and in a shell (orbital)-
expression, derivation using Pauli’s exclusion principle.

viii) Spin-orbit coupling: Types L-S coupling and j — j coupling. Brief explanation of each
and figure.
9 Hrs

4. OPTICAL SPECTRA:

i) Spectral terms, spectral notations (both single electron atom and manw | .
. rA{I
atoms). §>.\ (;\Qa &sc\e
i) Selection rules and intensity rules for the spectral lines. , ?‘\“0‘ N’&
| / e g
\] 3‘0 5\\\“‘
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- . speci :IFTH SEMES TER PAPER.y,
%
QUANTUM ME CHANICS, NANO pHys;cs. -
(4 _hours of lecture per week)

1. SPECIAL THEORY oF RELATIVITY. 0 Hours

» frame of reference, Newtonian

._;:g_géntltles.Ether hypothesis, Michelson - Morley experim

TR AL T T ent — experimental setup, principle,
“ei.quation for path difference (no derivation),

significance of null result of experiment,

“+(absolut i ,
( DlUteness on Vgloclty of light), postulates of Einstein special theory of relativity.Lorentz —

transf i uati . .
sformation equations (no derivation).Length contraction, time dilation, Relativity of

simultaneity, velocity addition theorem (simple derivation).

Relativistic dynamics: Mass variation (no derivation), mass — energy relation (derivation),
relativistic expression for kinetic energy,energy - momentum relation. Classical and relativistic
concepts of space and time, Minkowski’s world, concept of four vectors, (xyz,v—1 ct), world
line, space-time interval and its invariance.
15 Hrs

2.GENERAL THEORY OF RELATIVITY:

Inertial and gravitational mass, principle of equivalence, curved space time, Einstein theory
of gravitation (brief).Experimental verification of general theory of relativity- brief
explanation of effect of gravitational field: on a ray of light, on path of a planet about the sun

and relativistic Doppler effect.

5 Hrs
3. QUANTUM MECHANICS:

Wave particle duality, de Broglie concept of matter wave, de Broglie wavelength, group
velocity and phase velocity of de-Broglie waves, characteristics of matter waves, Davisson —
Germer experiment- experimental set up and procedure (derivation).

Heisenberg uncertainity principle — physical significance — non-existence of electrons in the
nucleus — radius of Bohr’ orbits — y ray Microscope experiment — wave function, physical

significance, Born interpretation of wave function.Basic postulates of wave mechanics

N

@
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T

o of a star (no derivation),

of a star. Expression fof Internal prossur
lation for a star (derivation)

temperature
Photon diffusion time- explanation. Mass Luminosity re

3 i - i+'e nee CA ‘e
and explanation. The relation botween lite tme of a star and it's mass. Sources of

steliar energy {(qualitative).

Evalution of stars = conditions for main sequence star, red giants, white dwarfs and
neutron stars and black holes.

S Hry

COSMOLOGY: Expansion of universe, Hubble's law-statement and explanation, Age of
the universe using Hubble’s law. Big Bang theory-explanation, experimental evidence

for Big Bang model- CMBR, Nucleo synthesis(qualitative). -
OV %S

e
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NOTE : Sufficient
numbers of problems are to be worked out in each section which would

enhancethe understanding of the subject

REFERENCES:

1) Modern physics — R.Murugheshan and KiruthigaPrasath.
2) Berkeley physics course — Vol 3, 4 and 5.

3) Theory of space, time and gravitation- S.G.Pimpale.

4) Special theory of relativity — Resnick.

5) Lasers and Non-linear optics — B.B.Laud.

6) Lasers— Tyagarajan and Ghatak.

7) Quantum mechanics - Arul das.

8) Introductory quantum mechanics — Y.R.Waghmare.

9) Fundamentals of physics — Halliday, Resnick and Walker- sixth edition.

V SEMESTER PRACTICAL-V

(One experiment per week to be conducted in 3 hours duration)

n electron —Thomson Method —graphical calculation

—graph of deflection Vs voltage

e/mofa
Capacity of condenser using B.G

_measurement of frequency voltage an
ripple factor, with and without filter.

d phase difference using CRO

1
2
3. LCRcircuit
4 —display of waveform,

_ Full wave bridge rectifier

Graph L Vs Vae
sis curve (B-H loop) for a ferromagnetic substance

5. Hystere
Determination of wavelength A

6. Absorption spectrum of KMnOa -
(Ni \/]—V-) v, V graph.-Operating Voltage.

7. G.M Counter—Characteristics

8. LASER —wavelength and particle size by diffraction grating

Thermionic emission- determination of work function.
eristics — Determination of

9.
10. Triode characteristics = anode and mutual charact

Tor gmandp - - M



. . = ition, energy, linear
(statement and brief explanation).Quantum mechanical operators position, gy

momentum and angular momentum. Commutator of position and momentum operators.

Time Independent and Time Dependent Schrondinger wave equations (both derivations)-
Normalization — properties, Eigen values, - Eigen functions. Application of Schrodinger Time
Independent wave equation — Free particle in one dimensional potential box (Derivation
for E,, and ¥,,), zero point energy.Three Dimensional potential box (Qualitative). Simple
harmonic oscillator and hydrogen atom - Eigen energy and functions (brief discussion)

Problems 20 Hrs

4.STATISTICAL MECHANICS:

Necessity of statistical approach, microscopic and macroscopic states, ensembles, probability,
thermodynamic probability, phase-space, fundamental postulates of statistical mechanics, ,
equilibrium state, density of states. Types of statistical laws — distinguishing features of three
statistical systems with examples. Classical statistics- M-B statistical distribution function(no
derivation). Quantum statistics: F-D and B-E statistical distribution functions (both
derivation).Comparison of MB-BE-FD statistics. Energy density Vs frequency graph of Black
body radiation (brief explanation) -derivation of Planck’s law from B-E statistics.

10 Hrs

5. NANO PHYSICS:

Concept of Nanotechnology, material science, Nanotechnology, nano structural materials,
graphite. Properties of nanomaterial : mechanical, chemical, magnetic, - applications.
Fullerenes (carbon- 60), carbon nanotubes - production by air discharge method, properties.
Nano electronics;- semiconductor structures, quantum wells, quantum wires, quantum dots,

quantum computers, applications. Nano medicines (brief explanation)

7 Hrs

6. LIQUID CRYSTALS: Classification, properties and applications.



Hours

60
1. Crystallographx

:Introduction, Crystal Iat
of lattice = 2-D ang 3-D lattice. Lattice directi
systems, i

tice and :
translation Vectors, unit cell, Bravias |attice. Types

ons e
and planes. Miller indices- Bravias lattice in 3D- crystal
(h.k,1) and intercepts,

brief explanation, Types of X-rays

’ : -soft and hard —X-rays (mention).
Cattering Of X-Rays:Laue’s work. Bragg's law of diffraction, d

erivation of 2dsin® = na.
Compton Scattermg:Explanation, equation for Compton shift (derivation)

— discussion of different
cases, comparison of Raman effect and Compton effect.

X-Ray Spectra: Continuous spectra-AVs] graph and VVsv,,, graph, origin due to inverse photo electric
effect-Duane-Hunt empirical law.

Characteristic spectrum- Origin due to electronic transition.(K,L,M,N shell diagram) Mosley’s law,

explanation using Bohr’s theory. Significance of Mosley’s law- arrangement of periodic table,

determination of atomic number and position of an element (mention).

10 Hrs

2. SPECIFIC HEAT OF SOLIDS: Dulong and Petit’s law — statement and derivation from classical theory.-
Einstein’s theory — assumption, equation for specific heat capacity (no derivation), merits and
demerits. Debye’s theory: Assumption- derivation of Debye’s formula, application to (i) High

temperature- agrees to Dulong-Petit’s law, (ii) Low temperature — Debye’s T3 law, problems.

4 Hrs

3. FREE ELECTRON THEORY OF METALS: Limitations of classical theory, Quantum Free Electron
‘Theory of Metals- Sommerfeld’s model- assumptions, energy state of free electrons in metal — obey
F-D Statistics and Pauli’s principle. Density of states, derivation of expression for Fermi energy, -

Average energy at absolute zero, Eo=3/5E{0), mention of Fermi velocity and Fermi

temperature.-application to electrical conductivity- qualitativeexplanation- collision time T as a

/' M\LW & Hrs

D.V.S. Coftege Of Arts & Scienct

ne?r(Ef)

function of E¢, mention of equation g = -



NOTE:

NOTE:

D
2)

3)

4)
3)

4
5
6
y
8
9

i be included.
i d relevant experiments may
T may be redistributed depending upon

Experiments mentioned in V and VI semester

the facilities available in the laboratory-
one in each practical.

Minimum of 8 experiments should be d
3 hours duration

Experiment should be elaborative so as to extend for

Error estimation may be included for few experiments.

V SEMESTER PRACTICAL — VI

(One experiment per week to be conducted in 3 hours duration)

Thermionic emission- determination of work function.

Determination of Planck’s constant and work function using photo tube.

High resistance by leakage —graphical and direct method - correction for leakage
resistance of capacitor.

Dielectric constant using R C circuit.

Verification of Malu’s law using Laser light.

Lissajousfgures-Determination of unknown frequency.

G M Counter — Nuclear counting Statistics.

Verification of probability theorems using 1,2 and 10 coins.

LDR- absorption coefficient of glass using laser or ordinary light.

10. Solar cell characteristics.

11. Zener diode as voltage regulator (input voltage and load resistance variation)

3.
4,

5.

****************_****************

Suitable and relevant experiments may be included.

Experiments mentioned in V and VI semester may be redistributed depending upon

the facilities available in the laboratory.
Minimum of 8 experiments should be done in each practical.

Experiment should be elaborative so as to extend for 3 hours duration.

Error estimation may be included for few experiments.
*******************************************
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5.50LID STATE ELECTRONICS:
= 3

" biasing-
circuit operation, input ang Output €quations

Hybrid parameters- Definition for a linear circyjt-

notation, equat;j . . : R .
configuration. Quations and equivalent circuit for CE

age divider method -

Transistor as an am lifier i
i B Aoe .
In CE mode- Practical circuit of single stage CE amplifier- circuit operation,

€rivation of expression for Z, A, A and A/’ interms of h-

Parameters, approximation, Frequency Curve response and band width.

DC load line, Q-point, AC load line. p

Oscillators:Basic L oscillatory circuit -

damped and undamped oscillations. Feedback amplifier,
» COMparison (with respect to gain, stability and band width),

Barkhausen'’s criterion for sustained oscillation - Explanation using the equation Ap = A/(1 — Ay).

Phase-shift oscillator- Circuit diagram, principle, circuit operation, equation for o/p frequency (no

derivation), advantages.

Multivibrators-

distinguishing features of different types,(Mono, Bi and Astable), uses of
multivibrators. Astablemultivibrators— transistorized circuit, circuit operation, waveform, switching
time and frequency of oscillation (No derivation).

Integrated circuits:Types  of Integrated  circuits (brief) and their advantages and
disadvantages(comparison with discrete components with respect to size, power consumption and

reliability)

Field effect transistor: Types (mention). JFET-construction of N-channel JFET, principle of working

(qualitative), common source configuration — circuit diagram, characteristics (drain and mutual),

definitionof 7, & and LL. Application of FET (Mention).Comparison with BJT.

Operational amplifier: Symbol, Characteristics of an Ideal and Practical Op-Amp (IC 741), Open-

loop & Closed-loop Gain. (mention of RiR, Ay, Band width, CMRR).Concept of Virtual ground,
Applications of Op-Amps: (1) Inverting and Non-inverting Amplifiers, equation for gain (derivation
- inverting and non-inverting cases), Frequency response and band width. (2) Adder-half and full adder

(3) Subtractor, (4) Differentiator, (5) Integrator.(BRIEF EXPLANATION OF EACH)

13 hrs

6.Digital Electronics:Brief review of logic gates. Realization of basic gates using NAND and NOR gates.

EX-OR gate = Symbol,trﬁthtable Mention of IC gates(Ex : 7400 and 7402). ' ;\'{n\éﬁ)‘af}/
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nergy bands and classification of solias.

. cept of e
eview of concep ration of charge carriers in valance

4. Band theory of solids:Brief r
—equation for concent

uctors:Intrinsic semiconductor

Semicond
(fornandp- derivation).

band and conduction band
mi level lies at the centre

Eg/ '
AT?e ¥ . Equation for Fermi level. Fer

2
Law of mass action-np =1, = - -
e ctrical conductivity.o =

: . ele
Statement and derivation of equation for

of forbidden gap.

leln(un + 1
kit diagram, formation of

Extrinsic semiconductor : P and N type — explanation using €nergy bands —
), equation for Fermi level-

acceptor and donor levels (accepter level in p type and donor levelinn type
: ctrical
derivation in both cases (E: for n & p), temperature dependence of Ferm! level. Equation for ele

conductivity.o, = e Nq 1, , 0, = € N, 1,,- brief explanation.

Hall Effect: Theory- expression for hall voltage and hall coefficient, relation between R, and I

Mention of applications.
9 Hrs

5. MAGNETIC PROPERTIESOF MATETIALS:Dia-, Para-, Ferri- and Ferromagnetic Materials. - Origin of

dia, para and ferromagnetism on the basis of electronic structure of atoms.Variation of susceptibility

with temperature. Classical Langevin’s theory of dia— and Paramagnetic Domains.
Ferromagnetism- Weiss theory ofFerromagnetism and hysteresis. Domains- origin and effect due to

magnetism, hysteresis- explanation , significance of hysteresis loss, application of ferromagnetic

materials.

5 Hrs

4.SUPERCONDUCTIVITY:Experimental observations — Transition temperature, persistent current

Isotope effect, Meissner effect. — Principle of magnetic levitation.(Qualitative)

Effect of magnetic field on super conductor - (M Vs H graph) - critical field. Type-l and Type-II super

conductors - mention of application.
Theory of super conductivity: BCS theory — qualitative explanation—concept of phonon field in a

lattice,formation of cooper pair, exchange of phonons. Brief explanation of energy gap due to super

conductivity
High temperature superconductors - Recent advances, Applications.(1) construction of electromagnets,

(2) transmission of electric power (super conducting cables), (3) magnetic shielding.

“0“)3 &Sc\eﬂﬁ% Hrs
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74/ Kinematics, internal conversion. Mossbauer effect. (in brief)

Sixth Semester

Paper Vii|:

Nuclear and particle physics
(4 hours of lecture per week)

hours "
General Properti i
perties of Nuclei:Constituents of nucleus and their

quantitative facts about size, mass charge density ( WSS Prageriicy
binding en , . ' ensity (matter energy), bindi
g energy and its variation with mass number, main featurgzs) of bi s
’ i

mass number curve, N nding energy versus
: » N/A plot, angular momentum, parity, magnetic moment, electri t
nuclear excites states. , , electric moments,

5 hrs

Radioactivity: stability of nucleus; Law of radioactive decay; Mean life & half-life; Law of
successive disintegration- radioactive equilibrium — Transient and Secular equilibrium.
Radioactive dating. (a) Age of earth, (b) Age of rock Carbon dating (c) Estimate the age of wood
and Problems.

5 Hrs

Radioactivity decay:(a) Alpha decay: basics of -decay processes, th

eory of - emission, Gamow
theory(Qualitative) Geiger-

Nuttall law, (b)Beta -decay: energy kinematics for -decay, positron

emission, electron capture, neutrino hypothesis. (c) Gamma decay: Gamma rays emission &

6 Hrs

Detector for Nuclear Radiations: Classification of detectors. Gas detectors: GM Counter. (in

detail).Scintillation counter- Basic principle of Scintillation. Detectors and construction of photo-
multiplier tube (PMT). Semiconductor Detectors: HpGe detector (in Brief)

5 Hrs

particle Accelerators: Accelerator facility available in India: Van-de Graff generator
(Tandem accelerator), Linear accelerator (qualitativeOH Cyclotron and Betatron (in detail)
standard Model of Particle physics, Brief Discussion of LHC and LIGU.

5 Hrs

. Nuclear Reactions: Types of Reactions, Conservation Laws, kinematics of reactions, Q-value,

reaction rate, reaction cross section, Concept of compound and direct reaction, resonance
reaction. Artificial radioactivity- artificial transmutation.

SHrs

Nuclear forces and models :

Nuclear force: Characteristics of nuclear forces, Meson theory of nuclear forces. J ,
e
PrAncP
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) - nd brief explanation,
Boolean algebra: Basic laws (statement) De-Morgan's theorem —statement 3 plan:

: . writing logi
—simple equations and their realization using gates- problems on g logic

Boolean expressions
n of equation.

—symbol, brief explanation using logic

truth tableJ-K flip-flop s in

diagrams, logic equations, truth table and simplificatio

Flip-Flops: Basic principle of Flip-Flop circuits. RS Flip-Flop
diagram and truth table, draw backs. Clocked RS flip-flop (principle only)

detail. M/S J-K flip flop (brief discussion), brief discussion of registers and counters
5 Hrs

7. Communication: Radio communication: Modulation: Review of principle, frequency
spectrum of AM. Equation for AM modulation (no derivation) — Current and power
calculation. FM Modulation —Principle (brief). Comparison of AM and FM modulation, AM
transmitter- block diagram, explanation. AM receiver- Super Heterodyne Receiver- block
diagram, explanation, characteristics of radio receiver, sensitivity, selectivity, and fidelity

(brief). Advantages of SHR.
5 Hrs

Note: Sufficient numbers of problems are to be worked out in each section which would

enhance theUnderstanding of the subject.



©® N

1%
12.
13.

NOTE
6.
7.

8.
9.
10:

. Astable multivibrator —using transistor —determination of output frequency a

. RS Flip Flop: Construction usin

VI SEMESTER PRACTICAL - VII
(One experiment per week to be conducted in 3 hours duration)
FET characteristics — drain and transfer characteristics, determination of 7, gmandp

CE amplifier —frequency response, band width and gain band width.
OP — AMP: — using IC 741 — inverting amplifier, frequency response, gain calcu
for different feedback resistances, - band width and gain band width.

Logic gates: Construction and study of AND, OR, NAND, and NOR gates using IC7400
nd duty

lation

cycle.
Determination of h-parameter for CE - mode.

Phase shift oscillator —using transistor or IC.

G.M counter — Verification of inverse square law.

Earth inductor —determination of By and By .

g IC and verification of truth table. Demonstration of

action of clocked pulse.
Rydberg constant - By hydrogen discharge tube or solar hydrogen spectrum

Photo tube —Verification of inverse square law of radiation.

Frank-Hertz Experiment.

.
.

Suitable and relevant experiments may be included.
Experiments mentioned in V and VI semester may be redistributed depending upon

the facilities available in the laboratory.
Minimum of 8 experiments should be done in each practical.
Expeﬂrimen'gwsljguld be elaborative so as to extend for 3 hours duration.

Error, estimation ‘may beincluded for few experiments.

-
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10.

11.

12.

Nuclear models: Liquid drop model approach, semi empirical mass formula and significance of
various terms, condition of nuclear stability. Shell model- basic assumption of shell model,

Evidence for nuclear shell structure, nuclear magic numbers.
5 Hrs

Fission and fusion - Types of fission — distribution of fission fragments — liberation of
neutrons. Fissile and fertile materials. Nuclear reactor: classification, power reactor (in Detail),
Four factor formula ( Derivation)

Nuclear fusion —thermonuclear reactions — sources of stellar energy. p-p chain reaction,

CNO chain reactions.
5 Hrs

Interaction of Nuclear Radiation with matter:Energy loss due to heavy charged particles
and electrons passing through matter, Cerenkov radiation, Gamma ray interaction
through matter, photoelectric effect, Compton scattering, pair production, neutron

interaction with matter.(qualitative)
5 Hrs

Particle physics: classification of elementary particles and types of interactions , basic
features. Symmetries and Conservation Laws: energy and momentum, angular momentum,
parity baryon number, Lepton number, Isospin, Strangeness and charm, concept of

quark model, color quantum number and gluons.
6 hrs

Cosmic Rays: Discovery, primary and secondary cosmic rays. Altitude, latitude effect, east

— west asymmetry. Cosmic ray showers — Bhabha’s theory. Origin of cosmic rays.
3 hrs.

Renewable energy sources: : Introduction to energy sources, primary energy sources,
secondary energy sources, supplementary source.

Solar energy: Solar energy and its importance, storage of solar energy, solar pond, non
convective solar pond, applications of solar pond and solar energy, solar water heater, flat
plate collector, solar distillation, solar cooker, solar green houses, solar cell, absorption air
conditioning.

Wind Energy harvesting: Fundamentals of Wind energy, Wind Turbines and different
electrical machines in wind turbines, Power electronic interfaces, and grid

interconnection topologies.
5 Hrs
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