B.Sc. (Physics) Part-1

Paper Minimum Maximum Marks
Passing Marks
I- Mechanics 18 50
II- Electromagnetism 18 50
III- Optics 18 50
Physics Practicals 27 75
TOTAL 225
B.Sc. (Physics) Part-I1
Paper Minimum Maximum Marks
Passing Marks
I- Thermal and Statistical Physics 18 50
II- Electronics 18 50
ITI- Relativity and Mathematical 18 50
Physics
Physics Practicals 27 75
TOTAL 225
B.Sc. (Physics) Part-IIT
Paper Minimum Maximum Marks
Passing Marks
I- Solid State Physics 18 50
II- Nuclear Physics 18 50
III- Elementary Quantum 18 50
Mechanics and Spectroscopy
Physics Practicals 27 75
TOTAL 225
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B.Sc. PART 1 (PHYSICS) 2018

Scheme:
Three Papers Min. Pass Marks 54 Max.Marks 150
Paper-1 3hrs. Duration 50 Marks
Paper-I1 3hrs. Duration 50 Marks
Paper-I11 3hrs. Duration 50 Marks
Practical: 5 hrs. Duration Min. Pass Marks 27 Max. Marks 75

Paper I- MECHANICS
Duration 3 hrs. Max. Marks:50
Note: The question paper will contain three sections as under —

Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, short
answer in 20 words for each part. Total marks : 05

Section-B : 10 questions, 2 questions from each unit, 5 questions to be attempted, taking
one from each unit, answer approximately in 250 words.  Total marks : 25

Section-C : 04 questions (question may have sub division) covering all units but not more
than one question from each unit, descriptive type, answer in about 500
words, 2 questions to be attempted. Total marks : 20

Unit-I- (Physical Laws and Frame of References)
Inertial& non-inertial frames, Galilean transformations and invariance of physical laws, fictious
force, uniformly rotating frames and transformation of displacement, velocity and acceleration,
Coriolis force, motion relative to earth and its time period effect of rotation of earth on ‘g’, Focault’s
pendulum.

Unit-II - (Conservation Laws and Dynamics of Particles)

Concept of centre of mass, Centre of mass of a system of particles, equation of motion, conservation
of linear momentum, Relationship between (Lab and center of Mass frames of in 1-D and 2-D
reference) elastic and inelastic collision, Motion of a system with varying mass, Motion in a central
force field, conservation of angular momentum, trajectory of a particle under gravitational force,
Kepler’s laws, Rutherford’s formula.

Rigid body dynamics, equation of motion of a rotating body, Inertial coefficient, Moments
of Inertia theorems, idea of principal axes and kinetic energy of rotation. Precessional motion of
spinning top, spin precession in constant magnetic field, Larmor’s frequency.

Unit III- (Properties of Matter)
Elasticity, stress and strain, Hooke’s Law, Elastic constants and their relations, theory of bending
of beams and torsion of a cylinder, Cantilever, cantilever supported at both ends. Experimental
determination of elastic constants by bending of beam and Searle’s method, modulus of rigidity by
static and dynamic method, Poisson’s ratio for rubber.

Unit I'V- (Oscillations)
Qualitative idea of Oscillations in an arbitrary potential well, simple harmonic motion, Coupled
oscillator, Eqvation of mation of two simplw harmonic coupled oscillators and energy transfer
normal modes, normal coordinates of two linear coupled oscillators, Damped harmonic oscillation-
example of Ballistic galvanometer, vibration of molecules, forced harmonic oscillators, phase
relations, power absorption, resonance, band width and quality factor, LCR series and parallel
circuits.
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Unit-V - (Waves)
General equation of one dimensional wave equation and its solution, longitudinal and transverse
waves, Plane progressive harmonic wave, its energy density, energy flux and intensity, pressure
waves in gas.
Equation of motion for one dimensional monatomic & diatomic lattices, acoustic and
optical modes, dispersion relations, Concept of group & phase velocities.

Paper II- Electromagnetism
Duration 3 hrs. Max. Marks:50

Note: The question paper will contain three sections as under —

Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, short
answer in 20 words for each part. Total marks : 05

Section-B: 10 questions, 2 questions from each unit, 5 questions to be attempted, taking
one from each unit, answer approximately in 250 words. ~ Total marks : 25

Section-C : 04 questions (question may have sub division) covering all units but not more
than one question from each unit, descriptive type, answer in about 500
words, 2 questions to be attempted. Total marks : 20

Unit-I - Scalar and Vector Fields
Scalar and Vector Fields, Gradient of a scalar field, relation between conservative ficld and
Potential, line, surface and volume integral of vector fields, concept of flux, Divergence and
Curl of a vector field and their physical significance, Gauss’ divergence and Stokes curl
theorem with proof, Del and Laplacian operator in Cartesian, Cylindrical and Spherical
coordinates.

Unit II - Electrostatics

Electric potential and field due to arbitrary charge distribution, Multipole Expansion, potential
and field due to dipole & its interaction with electric field electrostatic energy of a uniformly
charged sphere, classical radius of an electron.

Atomic and molecular dipoles, induced dipole and polarizability, dielectrics and their electrical
polarization,susceptibility and displacement vector, Capacity of a capacitor with partially and
completely filled dielectrics, Gauss’ law in integral and differential form, Lorentz local field
and Clausius-Mossoti equation.

Unit-1II - Electrostaic Field
Conductors is an electric field, boundary conditions for electrostatic field and potential at
dielectric surface, uniqueness theorem, method of electrical images and its application for
system of point charge near a grounded conducting plane. Poisson’s and Laplace equation in
Cartesian, cylindrical and spherical coordinates (without proof) solution of Laplaces equation
in cartesian coordinates, boundary conditions.
Unit IV

Rise and decay of current in LR and CR circuits, decay constants, transients in LCR
circuits, self and mutual induction, Measurement of self induction by Rayleigh’s method, AC
circuits and complex numbers and their application in solving AC circuit problems, complex
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impedance and reactance, series and parallel resonance. Quality factor, power consumed by an
AC circuit, Power factor.

Biot Savart law, Amperes circuital law in differential and integral form, Magnetization vector,
Magnetizing field H, relation between B, H and M. uniform magnetization and surface current.
Non — uniform magnetization, orbital and spin angular momentum & magnetic moment, orbital
gyro magnetic ratio and Bohr Magnetion, Magnetic suspectibility.

Unit-V
Time Varying Fields, Faraday’s law of electromagnetic induction, its integral and differential
form, Maxwell’s equation in differential and integral form, Maxwell’s displacement current,
Wave equation for electric and magnetic field, Plane electromagnetic waves and their
properties, transverse nature of EMW, energy density, Poynting Theorem, Poynting vector,
propagation of EM Wave in conducting and isotropic dielectric medium

Paper III-Optics
Duration 3 hrs. Max. Marks:50
Note: The question paper will contain three sections as under —

Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, short
answer in 20 words for each part. Total marks : 05

Section-B : 10 questions, 2 questions from each unit, 5 questions to be attempted, taking
one from each unit, answer approximately in 250 words.  Total marks : 25

Section-C : 04 questions (question may have sub division) covering all units but not more
than one question from each unit, descriptive type, answer in about 500
words, 2 questions to be attempted. Total marks : 20.

Unit-1
Geometrical Optics
Fermat’s principle of extremum path, Aplantic points of a spherical refracting surface, Cardinal
points of an optical system, Newton’s formula and other relations for coaxial lens system, thick
lens & lens combination, Lagrange’s law, Aberration in images, spherical aberration and
methods of its reduction, chromatic aberration, achromatic combination of lenses placed in
cotact and placed at some distance, coma and astigmatism, Eye pieces: Huygen’s, Ramsden’s
and Gauss’s eyepieces and their comparison.

Unit- II - Interference

Youngs double slit experiment, temporal and spatial coherence, coherence length and time
“effect of size of slit and purity of spectral line, Interference in thin films,colour in thin
films.Wedge shaped film, Newton’s rings and determination of wavelength and refractive
index of liquid by Newton ring, Hadinger and Fizeau fringes, Michelson Interferometer,
Measurement of wavelength, wavelength difference between two close wavelengths and
thickness of thin plate. Fabry-Perot interferometer, intensity distribution, coefficient of
sharpness and half width, Measurement of wavelength and resolution of two close spectral
lines.

Unit-III - Diffraction
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Fraunhofer diffraction at single slit, intensity distribution and width of central maxima, and
determination of slit size, two slit diffraction and its intensity distribution with missing orders.
Diffraction due to N slits with intensity distributions. Plane transmission grating its formation
and intensity distribution, Dispersive power of grating, Angular width of principal maximum,
Absent Spectra, Rayleigh’s criterion, resolving power of plane transmission grating.

Fresnel class of diffraction, half period zones, zone plate, diffraction due to circular obstacle
and aperture, cylindrical wavefront and its effect at an external point, Diffraction at straight
edge, thin and thick wire, rectangular slit.

Unit-IV - Polarization
Polarization states of electromagnetic waves, Plane, Circularly and Elliptically Polarised Light,
quarter and half wave plates, methods of production & detection of polarized light,
Huygen’s theory of double refraction using Fresnal’s ellipsoidal surface, Crystal Optics,
Optical activity, Specific rotation, Fresnel’s law of optical rotation, Biquartz and Laurent’s half
shade polarimeters, Reflection and refraction of plane EMW at plane dielectric surface,
boundary conditions, Fresnel’s relations.

Unit-V - Lasers and Holography
Stimulated and spontaneous emission, stimulated absorption, Einstein’s A and B
coefficients, population inversion, conditions for laser action, metastable states, Types of
lasers, construction,working and energy level schemes of He-Ne and Ruby laser, Applications
of Lasers, Basic concepts of holography, construction of a hologram and reconstruction of the
image, important features of hologram and uses of holography

PHYSICS PRACTICAL
Duration 5 hrs. Min. Pass Marks 27 Max.Marks 75
Note-Total number of experiments to be performed by the students during the session should be 16
selecting any eight from each section.

Section —A

1.Study of bending of a beam and determination of Young’s modulus.

2.Modulus of rigidity by statical method and dynamical method.

3.Elastic constant by Searle’s method.

4. Study of frequency of energy transfer as a function of coupling strength using coupled
oscillator.

5.Determination of dispersive power of material of a prism using spectrometer.

6.Measurement of wavelength of monochromatic source of light by Newton’s rings.

7.Measurement of wavelength of monochromatic source of light by plane
transmission grating.

8.Measurement of wavelength of monochromatic source of light by biprism .

9.Study of specific rotation by polarimeter.

10. Determination of resolving power of a plane transmission grating.

11. Determination of resolving power of telescope.

12. Determination of the Poisson’s ratio of rubber tube.

Section-B
1. Study of temperature variation of surface tension by Jeagger’s method.
To determine the polarizing angle for the glass prism surface and to determine the
refractive index of the material of prism using Brewster’s law p =tan (ip) .
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2. Low resistance by Carey-Foster’ bridge.

3. Variation of magnetic field along the axis of circular coil and hence determine the
radius of coil.

4. To study the variation of charge and current in RC circuit for different time constants
(using DC source).

5. To study the behaviour of RC circuit with varying resistance and capacitance using AC

Mains as a power source and also determine the impedance and phase relations.

To study the rise and decay of current in LR circuit with a source of constant emf.

7. To study the voltage and current behaviour of LR circuit with a AC power source also

determine power factor,impedance and phase relation.

To study resonance in a series LCR circuit and determine Q of the circuit.

9. Conversion of Galvanometer into Ammeter/Voltmeter.

o

>

“Distribution of marks for Regular students”

1. Experiments:- Two experiments each of 22" marks in which the distribution of marks is as
follows.
a. Figure ans Formula 6 marks
b. Observation and calculation 12 marks
C. Result (with unit) and precaution 45 marks
2. Record 15 marks
3. Viva-Voce 15 marks
Total 75 marks
“Distribution of marks for Non-Collegiate students”
l. Experiments :- Two experiments each of 272 marks in which the distribution of marks is as
follows:
a. Figure and formula 8 marks
b. Observations and calculations 15 marks
C. Result (with unit) and precautions 4', marks
2. Viva-Voce 20 marks
Total 75 marks
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B.Sc. PART II (PHYSICS) 2018

Scheme:

Three Papers Min. Pass Marks 54 Max.Marks 150

Paper-1 3hrs. Duration 50 Marks
Paper-I1 3hrs. Duration 50 Marks
Paper-I11 3hrs. Duration 50Marks
Practical 5 hrs. Duration Min. Pass Marks 27 Max. Marks 75

Paper I- Thermal and Statistical Physics
Duration:3 hrs. Max. Marks:50

Note: The question paper will contain three sections as under —

Section-A : One compulsory question with 10 parts, having 2 parts from each unit, short
answer in 20 words for each part. Total marks : 05

Section-B : 10 questions, 2 questions from each unit, 5 questions to be attempted, taking one
from each unit, answer approximately in 250 words. Total marks: 25

Section-C :04 questions (question may have sub division) covering all units but not more
than one question from each unit, descriptive type, answer in about 500
words, 2 questions to be attempted. Total marks : 20

Unit-I

General Thermodynamical interaction, Dependence of the number of states of external parameters,
General relations in equilibrium, equilibrium conditions(P=p1,b=b 1), infinitesimal quasistatic
process, Entropy of an ideal gas, Equilibrium of an isolated system, Equilibrium of a system in
contact with reservoir (Gibb’s free energy), equilibrium between phases, Clausius-Clapeyron
equation, Triple point,Vapour in equilibrium with liquid or solid, equilibrium conditions for a system
of fixed volume in contact with heat reservoir (Helmholtz free energy), Equilibrium between phases
and condition of chemical equilibrium and equilibrium condition for a system at constant pressure
in contact with a heat reservoir (Enthalpy), Maxwell’s relations.

Unit-1I
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