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UNIVERSITY OF MUMBAI

Syllabus for Sem | & 11
Program: B.Sc.
Course: Physics

(Credit Based Semester and Grading
System for Academic year 2016-17)




Svyllabusfor B.Sc. Physics(Theory&Practical)

Aspercreditbasedsystem
FirstYearB.Sc.2016-2017.

TherevisedsyllabusinPhysicsasper creditbasedsystemfortheFirstYearB.Sc.Course
willbeimplementedfromtheacademicyear2016—2017.

Preamble:

The systematic and planned curricula from these courses shall motivate and encourage
learners to understand basic concepts of Physics.

Objectives:
e To develop analytical abilities towards real world problems
e To familiarize with current and recent scientific and technological
developments
e To enrich knowledge through problem solving, hands on activities, study visits,
projects etc.

Course code Title Credits
Semester |
USPH101 Classical Physics 2
USPH102 Modern Physics 2
USPHP1 Practical | 2
Total= 06
Semester 11
USPH201 Mathematical Physics 2
USPH202 Electricity and Electronics 2
USPHP2 Practical 11 2
Total=06




SEMESTER-I

Name of the Duration Semester Subject
Programme
B.Sc.inPhysics Sixsemesters I Physics
CourseCode Title Credits
USPH101 Classical Physics 2for USPH101

Learning Outcomes:

On successful completion of this course students will be able to:

1. Understand Newton's laws and apply them in calculations of the motion of simple
systems.

2. Use the free body diagrams to analyzetheforces on the object.

3. Understand the concepts of friction and the concepts of elasticity, fluid mechanics and
be able to perform calculations using them.

4. Understand the concepts of lens system and interference.

5. Apply the laws of thermodynamics to formulate the relations necessary toanalyze

athermodynamic process.

6. Demonstrate quantitative problem solving skills in all the topics covered

Unit:l 15lectures

1. Newton’s Laws:
Newton’s first, second and third laws of motion, interpretation and applications, pseudo forces,
Inertial and non-inertial frames of reference.Worked out examples (with friction present)

2. Elasticity:
Review of Elastic constants Y, K, n and o;Equivalence of shear strain to compression and
extension strains. Relations between elastic constants, Couple for twist in cylinder.

3. Fluid Dynamics:
Equation of continuity, Bernoulli’s equation, applications of Bernoulli’s equation, streamline and
turbulent flow, lines of flow in airfoil, Poiseuille’s equation.

Unit:1l 15lectures
1. Lens Maker's Formula (Review), Newton’s lens equation,magnification-lateral, longitudinal
and angular.



2. Equivalent focal length of two thin lenses, thick lens, cardinal points of thick lens, Ramsdenand
Huygens eyepiece.

3. Aberration: Spherical Aberration, Reduction of Spherical Aberration, Chromatic aberration and
condition for achromatic aberration.

3. Interference: Interference in thin films, Fringes in Wedge shaped films, Newton’s Rings
(Reflective).

UNIT I 15 lectures

1. Behavior of real gases and real gas equation, Van der Waal equation

2.Thermodynamic Systems, Zeroth law of thermodynamics, Concept of Heat, The first law, Non
Adiabatic process and Heat as a path function, Internal energy, , Heat Capacity and specific heat,
Applications of first law to simple processes, general relations from the first law, Indicator
diagrams, Work done during isothermal and adiabatic processes, Worked examples, Problems.

Note: Agoodnumberofnumericalexamplesareexpectedtobecoveredduringthe  prescribed
lectures.

References:

1. Halliday, Resnick and Walker, Fundamental of Physics (extended) — (6th Ed.), John Wiley
and Sons.
2. H. C. Verma, Concepts of Physics — (Part—I), 2002 Ed. BharatiBhavan Publishers.

3. lradov

4. Brijlal,Subramanyam and Avadhanulu A Textbook of Optics, 25th revised ed.(2012) S.
Chand

5. Brijlal, Subramanyam and Hemne, Heat Thermodynamics and Statistical Physics, S
Chand, Revised, Multi-coloured,2007 Ed.

6. Jenkins and White, Fundamentals of Optics by (4th Ed.), McGraw Hill International.

Additional References :

Thornton and Marion, Classical Dynamics — (5th Ed)

D S Mathur, Element of Properties of Matter, S Chand & Co.

R Murugeshan and K Shivprasath, Properties of Matter and Acoustics S Chand.

M W Zemansky and R H Dittman, Heat and Thermodynamics, McGraw Hill.

D K Chakrabarti, Theory and Experiments on Thermal Physics, (2006 Ed) Central books.
C L Arora, Optics, S Chand.

Hans and Puri, Mechanics —, 2nd Ed. Tata McGraw Hill
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SEMESTER I

Nameofthe Duration Semester Subject
Programme
B.Sc.inPhysics Sixsemesters I Physics
CourseCode Title Credits
USPH201 Mathematical Physics 2for USPH201

Learning Outcomes:

On successful completion of this course students will be able to:
1. Understand the basic mathematical concepts and applications of them in physical
situations.
2. Demonstrate quantitative problem solving skills in all the topics covered.

Unit | 15 lectures

1. Vector Algebra :
Vectors, Scalars, Vector algebra, Laws of Vector algebra, Unit vector, Rectangular unit vectors,
Components of a vector, Scalar fields, Vector fields, Problems based on Vector algebra.
Dot or Scalar product, Cross or Vector product, Commutative and Distributive Laws, Scalar Triple
product, Vector Triple product (Omit proofs). Problems and applications based on Dot, Cross and
Triple products.
2. Gradient, divergence and curl:
The V operator, Definitions and physical significance of Gradient, Divergence and Curl,
Distributive Laws for Gradient, Divergence and Curl (Omit proofs); Problems based on Gradient,
Divergence and Curl.

Unit: 11 15lectures

1. Differential equations:
Introduction, Ordinary differential equations, First order homogeneous and non- homogeneous
equations with variable coefficients, Exact differentials, General first order Linear Differential
Equation, Second-order homogeneous equations with constant coefficients. Problems depicting
physical situations like LC and LR circuits, Simple Harmonic motion (spring mass system).

2. Transient response of circuits: Series LR, CR, LCR circuits. Growth and decay of

currents/charge.

Unit:111 15lectures
1. Superposition of Collinear Harmonic oscillations: Linearity and Superposition Principle.
Superposition of two collinear oscillations having (1) equal frequencies and (2) different
frequencies (Beats).
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2. Superposition of two perpendicular Harmonic Oscillations: Graphical and Analytical
Methods. Lissajous Figures with equal an unequal frequency and their uses

3. Wave Motion: Transverse waves on string, Travelling and standing waves on a string.
Normal modes of a string, Group velocity, Phase velocity, Plane waves, Spherical waves,
Wave intensity.

Note: Agoodnumberofnumericalexamplesareexpectedtobecoveredduringthe prescribed
lectures

References:

1.MS:Murray R Spiegel, Schaum’s outline of Theory and problems of Vector Analysis, Asian
Student Edition

2. CH: Charlie Harper, Introduction to Mathematical Physics , 2009 (EEE) PHI Learning Pvt. Ltd.
3. CR: D. Chattopadhyay, P C Rakshit, Electricity and Magnetism 7th Ed. New Central Book
agency.

4. Waves: Berkeley Physics Course, vol. 3, Francis Crawford, 2007, Tata McGraw-Hill.

5. The Physics of Vibrations and Waves, H. J. Pain, 2013, John Wiley and Sons.

6. The Physics of Waves and Oscillations, N.K. Bajaj, 1998, Tata McGraw Hill.

Additional References:

1. BrijLal,N. Subrahmanyam , JivanSeshan, Mechanics and Electrodynamics, , (S. Chand)
(Revised & Enlarged ED. 2005)

2. A K Ghatak, Chua, Mathematical Physics, 1995, Macmillan India Ltd.

3. Ken Riley, Michael Hobson and Stephen Bence, Mathematical Methods for Physics and
Engineering, Cambridge (Indian edition).

4. H. K. Dass, Mathematical Physics, S. Chand & Co.

5. Jon Mathews & R. L. Walker, Mathematical Methods of Physics: W A Benjamin Inc.
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