
Veer Narmad South Gujarat University
syllabus for F. Y. B. Sc.

Subject: Physics
Semester I
Paper – I

[3 credit course- 3 hours per week]

Unit - I Mechanics Duration: 15 hrs
Projectile motion, Projectile motion Analyzed, Uniform circular motion, 
Relative motion in one dimension, relative motion in two dimension
[4.5 to 4.9]
Newtonian mechanics, Newton’s first law, Force, mass, Newton’s second law, 
some particular forces, Newton’s third law, Applying Newton’s laws.
[5.1 to 5.9]
Torque revisited, angular momentum, Newton’s second law in angular form, 
the Angular momentum of a system of particles, Angular momentum of a rigid 
body rotating about a fixed axis, conservation of angular momentum.
[11.6 to 11.11]
[Fundamentals of Physics-Resnick, Halliday & Walker. 8th ed]
Moment of inertia and its physical significance-radius of gyration, expression 
for the moment of inertia, torque, general theorems on moment of inertia
[3.1 to 3.4]
[Elements of properties of matter: D S Mathur]

Unit – II Properties of matter (Elasticity) Duration: 15 hrs
Introductory, load, Stress and strain, Hooke’s law, factors affecting elasticity, 
three types of elasticity, equivalence of a shear to a compression and an 
extension at right angles to each other, shearing stress equivalence to an equal 
linear tensile stress and an equal linear compressive stress at right angles to 
each other, deformation of a cube-bulk modulus, modulus of rigidity, Young’s 
modulus, relation connecting elastic constants, Poisson’s ratio. Relations for K 
and η in terms of Poisson’s ratio, limiting value of σ, twisting couple of a 
cylinder, variation of stress in a twisted cylinder, Torsional pendulum, 
determination of the coefficient of rigidity η.
[8.1 to 8.3, 8.7 to 8.10, 8.12 to 8.18, 8.22, 8.23, 8.26, 8.27]
[Elements of properties of matter: D S Mathur, 11th ed]



Unit - III Thermodynamics Duration: 15 hrs
Temperature, the zeroth law of thermodynamics, Temperature and heat, the 
absorption of heat by solids and liquids, a closer look at heat and work, the 
first law of thermodynamics, some special cases of first law of 
thermodynamics, heat transfer mechanisms
[18.2, 18.3, 18. 7 to 18.12]
Pressure, temperature and rms speed, translational kinetic energy, mean free 
path, the distribution of molecular speed, the molar specific heats of an ideal 
gas, degrees of freedom and molar specific heat, a hint if quantum theory, the 
adiabetic expansion of an ideal gas
[19.4 to 19.11]
[Fundamentals of Physics: Resnick, Halliday & Walker, 8th ed]

Note: Illustrative problems on all the relevant topics should be covered.

Reference books:

1. University physics by Sears & Zimansky.
2. University physics by Freedman
3. Berkeley physics course volume I.
4. Mechanics by D. S. Mathur
5. Mechanics by J. C. Upadhyay
6. Heat & thermodynamics by Zeemansky
7. Heat & thermodynamics by Brijlal & Subrahmanium



Veer Narmad South Gujarat University
syllabus for F. Y. B. Sc.

Subject: Physics
Semester I
Paper – II

[3 credit course- 3 hours per week]

Unit - I Vectors Duration: 15 hrs
Scalar and vector quantities, addition and subtraction of vectors, addition of 
more than two vectors, rectangular components of a vector, position vector, 
product of two vectors, scalar product, important points about scalar products, 
some illustrative applications of scalar product, vector product, important 
points about vector products, some illustrative applications of vector product. 
Triple product of vectors, scalar triple product, vector triple product, 
evaluation of vector triple product, scalar and vector fields, partial derivatives 
– gradient, the operator ∇, magnitude and direction of ∇∅, divergence and 
curl, applications of divergence and curl, some useful results, the Laplacian 
operator.
[1.1, 1.8, 1.9, 1.11, 1.12, 1.15 to 1.25, 1.33 to 1.40]
[Mechanics: D S Mathur, 2nd ed]

Unit - II Electrostatics Duration: 15 hrs
The electric field, electric field lines, the electric field due to a point charge, 
point charge in an electric filed
[22.2 to 22.4, 22.8]
Flux, flux of an electric field, Gauss’ law, Gauss’ law and Coulomb’s law
[23.2 to 23.5]
Electric potential energy, electric potential, equi-potential surfaces, calculating 
potential from the field, potential due to a point charge, potential due to a 
group of point charges, calculating field from potential.
[24.2 to 24.7, 24.10]
Electric current, current density, resistance and resistivity, Ohm’s law, a 
microscopic view of Ohm’s law, RC circuits
[26.2 to 26.6, 27.9]
[Fundamentals of Physics: Resnick, Halliday & Walker, 8th ed]



Unit - III Geometrical optics Duration: 15 hrs
Introduction, Fermat’s principle of least time, Fermat’s principle of least 
extrimum path, rectilinear propagation of light, reversibility of light rays, laws 
of reflection, laws of refraction
[2.1 to 2.6]
Introduction, cardinal points, principle points and principle planes, some 
remarkable features of principle planes, focal points and focal planes, nodal 
points and nodal planes, cardinal points of a coaxial system of two thin lenses.
[5.1, 5.2, 5.10]
Thick lens equation, telephoto lens, telescope lens
[6.3, 6.8]
Dispersion by a prism, refraction through a prism, angular dispersion, 
dispersive power, angular and chromatic dispersions
[8.1 to 8.5]
[A textbook of Optics: Brijlal and Subrahmaniuam, 24th ed]

Note: Illustrative problems on all the relevant topics should be covered.

Reference books:
1. Vector analysis by Murray Spigel
2. Berkeley physics course volume I.
3. Fundamentals of magnetism & electricity by D. N. Vasudeva
4. Electromagnetism by Grant & Philips
5. Electricity & magnetism by Rangwala & Mahajan
6. Fundamentals of optics by Jenkins & White
7. Optics by A. K. Ghatak



List of experiments
Semester – I

Group A
1 Error analysis
2 To verify the parallel axes theorem of moment of inertia  
3 To verify the perpendicular axes theorem of moment of inertia  
4 Modulus of rigidity of a wire using torsional pendulum
5 Modulus of rigidity of a rod by Searle’s apparatus
6 Thermal conductivity of a bad conductor by Lee’s method

Group B
1 Low resistance by Wheatstone’s bridge- method of projection
2 Study of decay of current in RC circuit
3 Cardinal points of a lens system placed in air
4 Determination of refractive index of liquid using lens system
5 Dispersive power of the material of a prism using spectrometer
6 Resistivity of the material of a conductor using Ohm’s law



Veer Narmad South Gujarat University
syllabus for F. Y. B. Sc.

Subject: Physics
Semester II

Paper – I
[3 credit course- 3 hours per week]

Unit - I Oscillations and waves Duration: 15 hrs
Wave motion, what propagates in wave motion? Characteristics of wave 
motion, transverse wave motion, longitudinal wave motion, definitions, 
relations between frequency and wavelength, equation of simple harmonic 
waves. Differential equation of wave motion, particle velocity wave velocity, 
energy of progressive waves,
[4.1 to 4.7, 4.11 to 4.13, 4.15]
Laws of transvers vibrations in a string, verification of the laws of transverse 
vibrations of the string, Melde’s experiment.
[7.3 to 7.5]
Ultrasonics, production of ultrasonic waves, detection of ultrasonic waves, 
applications of ultrasonic waves.
[11.23 to 11.25, 11.27.]
[Waves and oscillations: Brijlal and Subrahmanyam]

Unit - II Properties of matter Duration: 15 hrs
Bending of beams, the cantilever, depression of a beam supported at the ends, 
determination of Y by bending of a beam, determination of elastic constants by 
Searle’s method.
[8.29, 8.30, 8.33, 8.34 and 8.36]
Impact-coefficient of restitution, loss of kinetic energy on impact, experimental 
determination of coefficient of restitution
[8.45, 8.46, 8.48]
[Elements of Properties of Matter: D S Mathur, 11th ed]

Unit - III Modern Physics Duration: 15 hrs
Introduction, properties of X-rays, applications of x-rays, production of  x-rays, 
intensity of X-rays: measurement, variation of X-ray intensity with wavelength, 
origin of continuous X-radiations, origin of characteristic X-ray lines, Mosley’s 
work on X-ray spectra, absorption of  X-rays, diffraction of X-rays: Laue 
photographs , Bragg’s X-ray spectrometer.
[5.1 to 5.8, 5.11, 5.12, 5.19, 5.20]



Introduction, constituents of nuclei, isotopes, Isobars, Isotones and mirror 
nuclei, Nuclear mass and binding energy, unit of atomic mass, binding energy 
and stability of nucleus, Nuclear size, nuclear forces.
[10.1 to 10.6, 10.9, 10.16]
[Atomic and Nuclear physics: Gupta and Ghosh, 2nd ed]

Note: Illustrative problems on all the relevant topics should be covered.

Reference books:
1. Oscillations & waves by H. J. Pain
2. Oscillations & waves by Brijlal & Subrahmanium
3. Oscillations & waves by Bajaj
4. Concepts of modern physics by A. Beiser
5. Atomic & nuclear physics by J. B. Rajam
6. Modern physics by K. Crane
7. Modern physics by Murugeshan
8. Introduction to Modern Physics by Richtmyer, Kennard, Cooper.



Veer Narmad South Gujarat University
syllabus for F. Y. B. Sc.

Subject: Physics
Semester II
Paper – II

[3 credit course- 3 hours per week]

Unit - I Magnetism Duration: 15 hrs

What produces a magnetic field?, the definition of ܤሬ⃗, crossed fields: Discovery 
of the electron, magnetic force on a current carrying wire, torque on a current 
loop, the magnetic dipole moment
[28.2, 28.3, 28.4, 28.8, 28.9, 28.10]
Ampere’s law, solenoids and toroids, a current carrying coil as a magnetic 
dipole
[29.4 to 29.6]
[Fundamentals of Physics: Resnick, Halliday & Walker, 8th ed]

Unit - II Interference Duration: 15 hrs
Light waves, superposition of waves, interference, coherence, conditions for 
interference, techniques of obtaining interference, Fresnel’s bi-prism, lateral 
displacement of fringes, 
[14.2 to 14.4, 14.6 to 14.9]
Interference in thin films
Plane parallel film, interference due to transmitted light, variable thickness 
(wedge-shaped) film, Newton’s rings, applications of thin film interference
[15.2, 15.3, 15.5, 15.6, 15.14]
[A textbook of Optics: Brijlal and Subrahmanium, 24th ed]

Unit - III Electronics Duration: 15 hrs
Ideal constant voltage source, ideal constant current source,
[4.3, 4.4]
Introduction, Unregulated power supply, regulated power supply, steady and 
pulsating dc voltages, rectifiers, half wave rectifier, full-wave rectifiers, full-
wave bridge rectifier, filters, series inductor filter, shunt capacitor filter, LC 
filter, the CLC or ߨfilter, bleeder resistor, voltage dividers, zener diode, voltage 
regulation.
[17.1 to 17.11, 17.13 to 17.15, 17.22, 15.1, 15.2]
[Basic electronics solid state: B L Theraja, 5th ed]



Note: Illustrative problems on all the relevant topics should be covered.

Reference books:
1. Fundamentals of magnetism & electricity by D. N. Vasudeva
2. Electromagnetism by Grant & Philips
3. Electricity & magnetism by Rangwala & Mahajan
4. Fundamentals of optics by Jenkins & White
5. Optics by A. K. Ghatak
6. Microelectronics by Millman & Grabel
7. Electronics: Fundamentals & applications by Allen Mottershead



List of experiments
Semester – II

Group A
1 Study of Simple Harmonic Motion 
2 Speed of transverse waves on a stretched wire of various linear

densities using Sonometer
3 Elastic constants ( ,ܻ ,ߟ (ߪ & ܭ by Searle’s method
4 Melde’s experiment
5 “ ”ܻ by cantilever
6 “ ”ܻ by bending of a beam supported at two ends & loaded in the 

middle

Group B
1 Study of magnetic field due to Solenoid
2 Impedance of an LCR ac series network
3 Young’s double slit experiment using spectrometer
4 Newton’s ring experiment
5 Study of rectifiers
6 Zener diode as a voltage regulator

Note:
1. The duration of each experiment is of 3 hours. Two such experiments 

are to be performed by each student per week.
2. In the external exam, a student will have to perform two experiments, 

each experiment of 3 hours duration.
3. It is recommended that there will not be more than 20 students per 

batch in the external exam.


