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SCHEME
 B.Sc. PHYSICS (HONOURS) PART–II (III & IV SEMESTER)
 2016-2017, 2017-2018 & 2018-19 SESSION
 Code Title of Paper Hours (Per Week)
 Max Marks ExaminationTime (Hours)
 SEMESTER – III Total Ext. Int.
 MAJOR COURSES
 PHYS 2.1.1 Vibrations and Waves 3 75 60 15 03
 PHYS 2.1.2 Quantum Mechanics and Statistical Physics
 3 75 60 15 03
 PHYS 2.1.3 Electronics and Network Theory-I 3 75 60 15 03
 PHYS 2.1.4 Physics Laboratory 6 75 60 15 03
 SUBSIDIARY COURSES
 MATHS 2.1.5 Differential Equations and FourierSeries
 4 100 80 20 03
 CHEM 2.1.6 General Chemistry-III 4 75 60 15 03
 CHEM 2.1.7 Chemistry Laboratory 3 25 20 05 03
 SEMESTER – IVMAJOR COURSES
 PHYS 2.2.1 Electromagnetic Theory 3 75 60 15 03
 PHYS 2.2.2 Thermodynamics 3 75 60 15 03
 PHYS 2.2.3 Electronics and Network Theory-II 3 75 60 15 03
 PHYS 2.2.4 Physics Laboratory 6 75 60 15 03
 SUBSIDIARY COURSES
 MATHS 2.2.5 Integral Transforms and Complex Analysis
 4 100 80 20 03
 COMP 2.2.6 Numerical Methods and Programming in C ++
 4 75 60 15 03
 COMP 2.2.7 Computer Laboratory 3 25 20 05 03
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SEMESTER-III
 MAJOR COURSES: PHYSICS (HONOURS)
 PHYS 2.1.1 VIBRATIONS AND WAVES
 Maximum Marks: External 60 Time Allowed: 3 HoursInternal 15 Total Teaching hours: 45
 Total 75 Pass Marks: 35%
 Out of 75 Marks, internal assessment (based on two mid-semester tests/internal examinations, written assignment/project work etc. and attendance) carries 15 marks, and the final examination at the end of the semester carries 60 marks.
 Instruction for the Paper Setter: The question paper will consist of three sections A, B and C. Each of sections A and B will have four questions from respective sections of the syllabus. Section C will have 10 short answer type questions, which will cover the entire syllabus uniformly. Each question of sections A and B carry 10 marks. Section C will carry 20 marks.
 Instruction for the candidates: The candidates are required to attempt two questions each from sections A and B, and the entire section C. Each question of sections A and B carries 10 marks and section C carries 20 marks.
 Use of nonprogrammable calculator is allowed in the examination centre but this will not be provided by the University/College
 Section – ASimple Harmonic Free Vibrations: Simple harmonic motion, energy of a SHO, Compound pendulum, Electrical Oscillations, Plasma Vibrations, Lattice Vibrations, Transverse Vibrations of a mass on a string, composition of two perpendicular SHMs of same period and of periods in ratio 1:2, Anharmonic Oscillations.
 Damped Simple Harmonic Vibrations: Decay of free Vibrations due to damping, types of damping, Determination of damping coefficients – Logarithmic decrement, relaxation time and Q-factor. Electromagnetic damping, collision damping – Ionosphere and metals.
 Forced Vibrations and Resonance: A forced oscillator, Transient and Steady State Oscillations, velocity versus driving force frequency, Resonance, power supplied to forced oscillator by the driving force. Q-factor of a forced oscillator, Electrical, nuclear and nuclear magnetic resonances.
 Section – B
 Coupled Oscillations: Stiffness coupled oscillators, Normal coordinates and modes of vibrations. Normal frequencies, Forced vibrations and resonance for coupled oscillators, Masses on string-coupled oscillators.
 Waves in Physical Media: Wave motion in one dimension, Transverse and longitudinal waves, progressive harmonic waves and their energy, Transverse waves on a string, longitudinal waves on a rod, Electrical transmission lines, characteristic impedance of a string and a transmission line, waves in an absorbing medium, spherical waves.
 Reflection and Transmission: Reflection and transmission of transverse waves on a string at the discontinuity, Energy considerations of reflected and transmitted waves, Impedance matching, Eigen frequencies and Eigen functions for stationary waves on a string. Normal modes in three dimensions, transmission of non-monochromatic waves, Bandwidth Theorem.
 Recommended Books1. Text Book of Vibrations and Waves: S.P. Puri (Macmillan India), 2004.2. The Physics of Vibrations and Waves: H.J. Pain (Wiley and ELBS), 1976.
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PHYS 2.1.2 QUANTUM MECHANICS AND STATISTICAL PHYSICS
 Maximum Marks: External 60 Time Allowed: 3 Hours Internal 15 Total Teaching hours: 45
 Total 75 Pass Marks: 35%
 Out of 75 Marks, internal assessment (based on two mid-semester tests/internal examinations, written assignment/project work etc. and attendance) carries 15 marks, and the final examination at the end of the semester carries 60 marks.
 Instruction for the Paper Setter: The question paper will consist of three sections A, B and C. Each of sections A and B will have four questions from respective sections of the syllabus. Section C will have 10 short answer type questions, which will cover the entire syllabus uniformly. Each question of sections A and B carry 10 marks. Section C will carry 20 marks.
 Instruction for the candidates: The candidates are required to attempt two questions each from sections A and B, and the entire section C. Each question of sections A and B carries 10 marks and section C carries 20 marks.
 Use of nonprogrammable calculator is allowed in the examination centre but this will not be provided by the University/College.
 Section – A
 Mathematical Tools : Partial differentiation : Definition of partial derivative, total differentiation, exact and inexact differentials, useful theorems, the chain rule, change of variables, stationary values under constraints, Lagrange multipliers, differentiation of integrals.
 Origin of the Quantum Theory : Blackbody radiation, the photoelectric effect, the Franck- Hertz experiment, the correspondence principle, the Bohr atom, quantization of the phase integral, the particle in a box, the rigid rotator, the harmonic oscillator.
 Foundations of Wave Mechanics : Photons as particles: the Compton effect, particle diffraction, elements of Fourier Analysis, Parseval’s formula and the Fourier integral theorem, examples of Fourier transforms, superposition of plane waves and time dependence, wavepackets and the Einstein-de Broglie relations, wave functions for a free particle and the Schrödinger equation, physical interpretation of the Schrödinger wave function.
 Section – BBasic Ideas of Statistical Physics: Introduction, Basic ideas of probability and their applications, Macrostates and microstates, Effect of constraints on the system. Distribution of n particles in two compartments, deviation from the state of maximum probability, Equilibrium state of a dynamic system, distribution of N distinguishable particles in unequal compartments, Division into cells.
 Maxwell-Boltzmann Statistics: Phase space and its division into cells. Three kinds of statistics and their basic approach. Maxwell-Boltzmann Statistics for an ideal gas: Volume in phase space, values of α and β. Experimental verification and graphical depiction of Maxwell- Boltzmann distribution of molecular speeds.
 Bose-Einstein and Fermi-Dirac Statistics: Need for quantum statistics, Bose-Einstein statistics and its application to photon gas, deductions from Planck’s law, Fermi-Dirac statistics and its application to electron gas, Fermi energy, comparison of M.B., B.E. and F.D. statistics.
 Recommended Books1. Mathematical Methods for Physics and Engineering: K.F. Riley, M.P. Hobson and S.J.Bence
 (Cambridge University Press), 1998.2. Mathematical Methods in the Physical Sciences: M.L.Boas (Wiley), 2002.
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3. Quantum Mechanics: J.L. Powell, B. Crasemann (Narosa Publishing House), 1995.4. Statistical Physics, Thermodynamics and Kinetic Theory: V.S. Bhatia (Vishal Pub. Co., Jalandhar) 5. Quantum Physics of Atoms, Molecules, Solids, Nuclei & Particles, 2nd edition by Robert
 Eisberg, Robert Resnick (Wiley Pub) 2nd ed. 1985.6. Introduction to Quantum Mechanics, D.J. Griffiths (Pearson), 2nd edition, 2005.
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PHYS 2.1.3 ELECTRONICS AND NETWORK THEORY-I
 Maximum Marks: External 60 Time Allowed: 3 Hours Internal 15 Total Teaching hours: 45
 Total 75 Pass Marks: 35%
 Out of 75 Marks, internal assessment (based on two mid-semester tests/internal examinations, written assignment/project work etc. and attendance) carries 15 marks, and the final examination at the end of the semester carries 60 marks.
 Instruction for the Paper Setter: The question paper will consist of three sections A, B and C. Each of sections A and B will have four questions from respective sections of the syllabus. Section C will have 10 short answer type questions, which will cover the entire syllabus uniformly. Each question of sections A and B carry 10 marks. Section C will carry 20 marks.
 Instruction for the candidates: The candidates are required to attempt two questions each from sections A and B, and the entire section C. Each question of sections A and B carries 10 marks and section C carries 20 marks.
 Use of nonprogrammable calculator is allowed in the examination centre but this will not be provided by the University/College.
 Section – A
 Circuit Theory: Series and parallel addition of V-I characteristics, KCL and KVL, Mesh and Node analysis, Superposition theorem, Thevenin’s and Norton’s theorem, reciprocity theorem, Linear resistive 2-ports and interconnections, Z, Y, T, T’, H and H’ representations , T and π networks, Miller’s theorem.
 Semiconductor Materials and Diode Junctions: Band diagram, Mobility and conductivity, generation and recombination of charges, Diffusion, Continuity equation Diode equation, v-I characteristics, temperature dependence, Transition and diffusion capacitance, Zener diode, Light emitting diode, various kinds of semiconductor and diode-junction based transducers
 Section – B
 Transistors: pnp and npn junction transistors, transistor current components, CB, CC and CE configurations, transfer characteristics, Transistor as switch and applications, Transistor switching time; Transistor biasing circuits - fixed bias, emitter-stabilised biasing, Voltage-divider biasing, Stability of ICO, VBE and beta, Junction FET, v-i Characteristics.
 Wave shaping Circuits: Diode and transistor based Clipping and Clamping circuits, Clamping circuit theorem.
 Power Supplies : Characteristics, Rectifiers, Filter circuits, efficiency, Ripple factor, voltage multiplying circuits, Regulation - Shunt regulators, Series regulators, Use of fixed- and variable voltage, monolithic regulators, Working principle and Block diagram of UPS, Inverter and SMPS.
 Recommended Books:1. Electronic Principles by A.P. Malvino (Tata McGraw, New Delhi) 7th edition, 2009.2. Integrated Electronics: J. Millman and C.C. Halkias (Tata Mcgraw Hill), 2010.3. Linear and Non-linear Circuits: Chua, Desoer and Kuh (McGraw-Hill College), 1987.4. Electronic Fundamentals and Applications: J.D. Ryder ( Prentice Hall), 2004.5. Circuit theory fundamentals and applications, Aram Budak (Prentice-Hall) 1987.6. Pulse, Digital and Switching Waveforms : J. Millman and H. Taub (Tata Mcgraw Hill), 1992.
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PHYS 2.1.4 PHYSICS LABORATORY
 Maximum Marks: 75 Time allowed: 3 HoursPass Marks: 45% Total teaching hours: 90
 Out of 75 Marks, internal assessment carries 15 marks, and the final examination at the end of the semester carries 60 marks.
 Internal assessment will be based on day to day performance of the students in the laboratory, viva voice of each experiment, regularity in the class, and number of experiments performed.
 Note: (i) Ten to twelve experiments are to be performed in first Semester.
 (ii) The candidate is to mark four experiments on the question paper. The examiner will allot one experiment to be performed. The distribution of marks is given below:
 1. One full experiment requiring the student to take some data, analyse it and draw conclusions-
 (candidates are expected to state their results with limits of error). (30)2. Brief theory (10) 3. Viva-Voce (10)4. Record (Practical File) (10)
 List of Experiments:1. To determine Cauchy’s constants and resolving power of a given prism.2. To find the refractive index of a given liquid using a prism spectrometer.3. To determine the wavelength of sodium light using Newton’s rings method.4. To find the resolving power and magnification of a telescope.5. To find the resolving power and magnification of a diffraction grating.6. To study hydrogen/Neon gas discharge tube spectrum using diffraction grating.7. To study temperature dependence of refractive index of organic liquid using Abbe’s
 refractometer.8. To study the variation of specific rotation of sugar solution with concentration.9. To measure power distribution and divergence parameters of He-Ne and Semiconductor
 Lasers.10. To study Moire’s fringe patterns and applications to measure small distance and angle.11. Determination of mechanical equivalent of heat by Calendar and Barne’s constant flow
 method.12. To measure the thermal conductivity and thermal diffusivity of a conductor.13. To determine the value of Stefan’s Constant of radiation.
 14. To determine thermal conductivity of a bad conductor disc (i) Lees and Chorlton method using steam heating and thermometers (ii) Advance kit involving constant current source for heating and thermocouples for temperature measurements.
 15. Measurement of the electrical and thermal conductivity of copper to determine its Lorentz number.
 16. To draw the characteristics of a given triode and to determine the tube parameters.
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SUBSIDIARY COURSES: PHYSICS (HONOURS)
 MATH 2.1.5: DIFFERENTIAL EQUATIONS AND FOURIER SERIES
 Maximum Marks: External 80 Time Allowed: 3 Hours Internal 20 Total Teaching hours: 90
 Total 100 Pass Marks: 35%
 Out of 100 Marks, internal assessment (based on two mid-semester tests/internal examinations, written assignment/project work etc. and attendance) carries 20 marks, and the final examination at the end of the semester carries 80 marks.
 Instruction for the Paper Setter: The question paper will consist of three sections A, B and C. Each of sections A and B will have four questions from respective sections of the syllabus. Section C will have 10 short answer type questions, which will cover the entire syllabus uniformly. Each question of sections A and B carry 15 marks. Section C will carry 20 marks.
 Instruction for the candidates: The candidates are required to attempt two questions each from sections A and B, and the entire section C. Each question of sections A and B carries 15 marks and section C carries 20 marks.
 Use of nonprogrammable calculator is allowed in the examination centre but this will not be provided by the University/College.
 Section – A1. Ordinary Differential Equations
 Exact First Order Differential Equations, Linear second order equations. Homogeneous equation with constant coefficients, Characteristic equation and their roots. Non-homogeneous equations of second order, Particular integrals, method of variation of parameters. Solution in series of second order linear differential equations with variable coefficients (in particular, solutions of Legendre’s and Bessel’s equations.) Bessel functions, Legendre functions, their recurrence and orthogonal relations, Gamma and Beta functions.
 Section – B2. Fourier Series and Partial Differential Equations
 Fourier Series; Periodic functions. Fourier series and Fourier coefficients. Functions having arbitrary period. Sine and Cosine series. Half-range expansions. Exponential and complex form of Fourier series. Differentiation and integration of Fourier series. Fourier integrals. Formation of first and second order of partial differential equations and their classification, solution of first order equation, Lagrange’s equation. Solution of Laplace, diffusion and wave equations by method of separation of variables. D’Alembert’s solution of wave equation.[Scope as in Sections 1.5.4, 4.6, 5.3.1, 5.3.2, 5.3.4, 5.4.1, 5.5, 6.1-6.4, 7.2, 7.4, 7.4.1, 7.5.1, 8.1,8.2, 8.3, 8.5.4, 8.6 of Ref.1.]
 Suggested Readings1. R. K. Jain & S.R.K. Iyengar: Advanced Engineering Mathematics (Narosa Publishing House),
 2nd edition, 2003.2. Sokolnikoff and Redheffer : Mathematics for Physics and Engineering, McGraw-Hill, 2nd Edition,
 1966..3. Erwin Kreyszig : Advanced Engineering Mathematic (Wiley Eastern Limited), 8th edition,2006.4. R. V. Churchill & J. W. Brown : Complex Variables and Application, 4th Edition, McGrawHill,
 NY, 1984.
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CHEM 2.1.6 General Chemistry-III
 Maximum Marks: External 60 Time Allowed: 3 Hours Internal 15 Total Teaching hours: 45
 Total 75 Pass Marks: 35%
 Out of 75 Marks, internal assessment (based on two mid-semester tests/internal examinations, written assignment/project work etc. and attendance) carries 15 marks, and the final examination at the end of the semester carries 60 marks.
 Instruction for the Paper Setter: The question paper will consist of three sections A, B and C. Each of sections A and B will have four questions from respective sections of the syllabus. Section C will have 10 short answer type questions, which will cover the entire syllabus uniformly. Each question of sections A and B carry 10 marks. Section C will carry 20 marks.
 Instruction for the candidates: The candidates are required to attempt two questions each from sections A and B, and the entire section C. Each question of sections A and B carries 10 marks and section C carries 20 marks.
 Use of nonprogrammable calculator is allowed in the examination centre but this will not be provided by the University/College.
 SECTION – A
 Organometallics: Organomagnesium compounds, the Grignard reagents formation, structure and chemical reactions, organozinc compounds, formation and chemical reactions, organolithium compounds, formation and chemical reactions.
 Heterocyclic Compounds: Introduction, Molecular orbital picture and aromatic characteristics of pyrrole, furan, thiophene and pyridine, methods of synthesis and chemical reactions with particular emphasis on mechanism of electrophillic substitution, mechanism of nucleophillic substitution reaction in pyridine derivatives, comparison of basicity of pyridine, piperidine and pyrrole, introduction to condensed 5 and 6-membered heterocycles, preparation and reaction of indole, quinoline and isoquinoline with special reference to fischer indole synthesis, skraup synthesis and bischeler napieralski synthesis.
 Polymer chemistry: Zieglar Natta polymerisation and vinyl polymers, condensation or step growth polymerisation, urea-formaldehyde resins, epoxy-resins and polyurethanes, natural and synthetic rubbers.
 SECTION – B
 Gaseous state: Introduction, kinetic theory of gases, derivation of kinetic gas equation, deduction of various gas laws from kinetic gas equation, Maxwell distribution of velocities, Maxwell energy distribution curve, different types of molecular velocities, expression for most probable velocity, average and rms velocity and relationship between them, collision diameter, collision number and collision frequency, mean free path, viscosity of gases, relation between mean free path and coefficient of viscosity, effect of temperature and pressure on coefficient of viscosity, degrees of freedom of motion,real and ideal gases, causes of deviation from ideal behaviour, vander waal’s equation, its limitations and applications, critical state, measurement of critical constants, continuity of state and liquefaction of gases.
 Bioinorganic Chemistry: essential and trace elements in biological processes, metalloporphyrins with special reference to haemoglobin and myoglobin, biological role of alkali and alkaline earth metal ions with special reference to calcium, nitrogen fixation.
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Silicones and phosphazenes: Silicones and phosphazenes as examples of inorganic polymers, nature of bonding in triphosphazenes.
 Suggested Books
 ESSENTIAL:
 1. Mahan B.H., University Chemistry, Pubs: Norosa Publishing House, 1998.2. Puri B.R., Sharma L. R. and Pathania M. S., Principles of Physical Chemistry, Pubs: Vishal
 Publishing Company, 2003. 3. Morrison R.T.N. and Boyd R.N., Organic Chemistry, 5th edn., Pubs: Allyn and Bacon,
 London, 1987.4. Cotton F.A., Wilkinson G.W. and Gaus P.L., Basic Inorganic Chemistry, Pubs: John Wiley &
 Sons, 1987.
 FURTHER READING:
 1. Lippincott W.T., Carett A.R. and F.H. Chemistry, A Study of Matter, Pubs:John Wiely, New York ,1977.
 2. Dickerson R.E., Gray H.B., Derensburg M.Y. and D.S. Darensbourg, Chemical Principles, Pubs:Benjamin-Cummings Menlo Park ,1984.
 3. McQuarrie D.A. and Rock P., General Chemistry, Pubs:W.H. Freeman, New York, 1984.4. Brown T.L. and Lemay H.E., Chemistry: the Central Science, Pubs:Prentice-Hall, New
 Jersey,1977.
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CHEM 2.1.7 Chemistry Laboratory
 Maximum Marks: 25 Time allowed: 3 HoursPass Marks: 45% Total teaching hours: 45
 Out of 25 Marks, internal assessment carries 5 marks, and the final examination at the end of the semester carries 20 marks.
 Internal assessment will be based on day to day performance of the students in the laboratory, viva voice of each experiment, regularity in the class, and number of experiments performed.
 The candidate is to mark three experiments on the question paper. The examiner will allot one experiment to be performed. The distribution of marks is given below:
 1. One full experiment requiring the student to take some data, analyse it and draw conclusions-(candidates are expected to state their results with limits of error). (12)
 2. Viva-Voce (04)3. Record (Practical File) (04)
 List of Exercises:1. Synthesis of inorganic compounds
 a) Copper tetraammine complex [Co(NH3)4]SO4
 b) Cis and trans bis oxalate diaquachromate(III) ion2. Synthesis of organic compounds
 a) Aniline from nitrobenzeneb) Iodoform from ethanol and acetone
 3. Thin layer chromatographya) Separation of a mixture of dyes
 4. To determine the specific reaction rate of the hydrolysis of ethyl acetate catalysed by hydrogen ions at room temperature.
 5. To determine viscosity and surface tension of glycerine solution in water.
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SEMESTER-IV
 MAJOR COURSES: PHYSICS (HONOURS)
 PHYS 2.2.1 : ELECTROMAGNETIC THEORY
 Maximum Marks: External 60 Time Allowed: 3 Hours Internal 15 Total Teaching hours: 45
 Total 75 Pass Marks: 35 %
 Out of 75 Marks, internal assessment (based on two mid-semester tests/internal examinations, written assignment/project work etc. and attendance) carries 15 marks, and the final examination at the end of the semester carries 60 marks.
 Instruction for the Paper Setter: The question paper will consist of three sections A, B and C. Each of sections A and B will have four questions from respective sections of the syllabus. Section C will have 10 short answer type questions, which will cover the entire syllabus uniformly. Each question of sections A and B carry 10 marks. Section C will carry 20 marks.
 Instruction for the candidates: The candidates are required to attempt two questions each from sections A and B, and the entire section C. Each question of sections A and B carries 10 marks and section C carries 20 marks.
 Use of nonprogrammable calculator is allowed in the examination centre but this will not be provided by the University/College.
 SECTION – A
 Electromagnetic Waves: Maxwell’s equations, wave equation, e.m. waves in a medium with finite and Plane waves, Energy flux due to a plane e.m. wave, Wave-impedance of a medium to e.m. waves, e.m. waves in a conducting medium – skin depth and impedance of a conductor. Reflection and Transmission of e.m. waves at the boundary of two dielectric media - impedance and refractive index, e.m. theory of dispersion.
 Polarization: Polarization of plane harmonic waves, linear, circular and elliptical polarization, natural light, production of polarized light, Malus’ law, polarization by scattering, Birefringence, quarterwave and half-wave plates. Double refraction, Nicol prism, analysis of circularly and elliptically polarized light.
 SECTION – B
 Interference: Light vector, coherence, theory of interference. Young’s double slit experiment, Fresnel’s Biprism, displacement of fringes, fringes with white light, Stoke’s law, interference in thin films, non-reflecting films, Newton’s rings and applications, Michelson’s interferometer— principle, theory and applications, Fabry-Perot interferometer and etalon, Interference filters.
 Diffraction: Introduction: Helmholtz Kirchhoff’s integral, scalar diffraction theory, Fraunhoffer diffraction: single slit, circular aperture, diffraction grating, Rayleigh’s criterion for resolution, resolving power of a diffraction grating, a telescope and a microscope, Fresnel diffraction at a single slit and
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circular aperture, Cornu spiral, Fresnel’s half period zones, zone plate. Explanation of rectilinear propagation.
 Recommended Books:1. Text Book of Vibrations and Waves: S.P. Puri (Macmillan India), 2004.2. The Physics of Vibrations and Waves: H.J. Pain (Wiley and ELBS), 1976.3. Optics: A.K. Ghatak (Tata-McGraw Hill), 1992.4. Fundamentals of Optics: F.A. Jenkins and H.E. White (McGraw Hill), 1981.
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PHYS 2.2.2 THERMODYNAMICS
 Maximum Marks: External 60 Time Allowed: 3 Hours Internal 15 Total Teaching hours: 45
 Total 75 Pass Marks: 35 %
 Out of 75 Marks, internal assessment (based on two mid-semester tests/internal examinations, written assignment/project work etc. and attendance) carries 15 marks, and the final examination at the end of the semester carries 60 marks.
 Instruction for the Paper Setter: The question paper will consist of three sections A, B and C. Each of sections A and B will have four questions from respective sections of the syllabus. Section C will have 10 short answer type questions, which will cover the entire syllabus uniformly. Each question of sections A and B carry 10 marks. Section C will carry 20 marks.
 Instruction for the candidates: The candidates are required to attempt two questions each from sections A and B, and the entire section C. Each question of sections A and B carries 10 marks and section C carries 20 marks.
 Use of nonprogrammable calculator is allowed in the examination centre but this will not be provided by the University/College.
 SECTION – A
 Statistical Basis of Entropy: Definition of entropy, change of entropy of a system, third law of thermodynamics. Additive nature of entropy, law of increase of entropy, reversible and irreversible processes and their examples, work done in a reversible process, Increase of entropy in some natural processes, entropy and disorder.
 Entropy and Carnot’s Engine: Review of terms used in thermodynamics and of Carnot’s Heat Engine, Entropy changes in Carnot’s cycle, Carnot’s theorem, Thermodynamic temperature scale, Third law, Thermoelectric effect and its thermodynamical analysis, change of entropy along a reversible path in P-V diagram, entropy of a perfect gas, equation of state of an ideal gas, Heat death of Universe.
 SECTION – B
 Maxwell’s Thermodynamic Relations : Perfect differentials in Thermodynamics, Maxwell Relationships, cooling produced by adiabatic expansion, adiabatic compression, adiabatic stretching of wires and thin films, change of internal energy with volume, Cp-Cv, variation of Cv with volume, Clapeyron’s equation. First and Second-order phase transitions. Thermodynamic equilibrium of a heterogeneous system. Application of phase rule to systems with one or more components.
 Production of Low Temperature : Joule-Thomson effect and its thermodynamic treatment, Joule-Thomson effect for a Vander Waal’s gas, Production of very low temperatures by adiabatic demagnetization, Measurement of very low temperatures.
 Specific Heat of Gases : Specific Heats of monoatomic and diatomic gases, Energy due to rotation and its variation, quantization of rotational motion, contribution of rotational energy to specific heat, quantization of vibrational motion, contribution of vibrational energy to specific heat, specific heat of diatomic gases.
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Recommended Books:1. Statistical Physics, Thermodynamics and Kinetic Theory : V.S. Bhatia (Vishal Pub. Co., Jalandhar).2. A Treatise on Heat: M.N. Saha and B.N. Srivastava (Indian Press, Allahabad), 1972.3. Thermal Physics: C. Kittel & H. Kroemer (CBS Pub.), 1987.4. Thermal Physics: S.C. Garg, R.M.Bansal & C.K.Ghosh (Tata McGraw Hill), 2000.

Page 15
                        

PHYS 2.2.3 ELECTRONICS AND NETWORK THEORY-II
 Maximum Marks: External 60 Time Allowed: 3 Hours Internal 15 Total Teaching hours: 45
 Total 75 Pass Marks: 35%
 Out of 75 Marks, internal assessment (based on two mid-semester tests/internal examinations, written assignment/project work etc. and attendance) carries 15 marks, and the final examination at the end of the semester carries 60 marks.
 Instruction for the Paper Setter: The question paper will consist of three sections A, B and C. Each of sections A and B will have four questions from respective sections of the syllabus. Section C will have 10 short answer type questions, which will cover the entire syllabus uniformly. Each question of sections A and B carry 10 marks. Section C will carry 20 marks.
 Instruction for the candidates: The candidates are required to attempt two questions each from sections A and B, and the entire section C. Each question of sections A and B carries 10 marks and section C carries 20 marks.
 Use of nonprogrammable calculator is allowed in the examination centre but this will not be provided by the University/College.
 SECTION – A
 Circuit Theory: Maximum Power Transfer Theorem, Series and parallel connection of mutually coupled coil, Equivalent circuit of transformer, Impedance transformer and power relationship.
 Transistor Amplifiers: Transistor hybrid model, Analysis of common-emitter transistor amplifier circuit using h-parameters, Common emitter amplifier with an emitter resistance, RC-coupled amplifier, CC and CB amplifiers, Comparison of transistor amplifier configurations, Compound configurations - Cascade, cascade and Darlington connections. Distortion in amplifiers, Feedback in amplifiers, emitter follower as -ve feedback circuit. Power amplifiers- A, B, C, D, AB; Push-pull emitter follower.JFET- Construction and characteristics, biasing, small signal model and basic circuits, Common-drain and Common-gate circuits.
 SECTION – B
 Oscillators: Barkhausen criterion of sustained oscillations, LC oscillators - Hartley oscillator, Colpitts oscillator; RC oscillators – Phase-shift and Wein-bridge oscillators; Crystal oscillators.
 Digital Electronics: Number systems, BCD code, Arithmetic of signed and unsigned numbers, Logic systems, Circuits for OR, AND, NOT gates, Exclusive OR gate, New IEEE symbols, Boolean laws and theorems, Positive and negative logic, Digital IC’s, IC families.
 Communication: Electronic communication system, Radio wave propagation, AM, FM – Modulation and detection, Radio transmitter and receiver. TV receiver, Pulse Modulation, Modem.
 Books1. Electronic Principles by A.P. Malvino (Tata McGraw, New Delhi ) 7th edition, 2009.2. Electronic Devices and Circuits Theory, Boylested and Nashelsky, (Pearson Education) 10th ed.2009.
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3. Electronic Fundamentals and Applications: J.D. Ryder ( Prentice Hall) 2004.4. Circuit theory fundamentals and applications, Aram Budak (Prentice-Hall) 1987.5. Integrated Electronics: J. Millman and C.C. Halkias ( Tata Mcgraw Hill) 2nd Ed., 1991.6. Pulse, Digital and Switching Waveforms: J. Millman and H. Taub (Tata Mcgraw Hill) 1992.7. Electronic Devices and Circuits: A. Mottershead (Prentice Hall), 1977.
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PHYS 2.2.4 PHYSICS LABORATORY
 Maximum Marks: 75 Time allowed: 3 HoursPass Marks: 45% Total teaching hours: 90
 Out of 75 Marks, internal assessment carries 15 marks, and the final examination at the end of the semester carries 60 marks.
 Internal assessment will be based on day to day performance of the students in the laboratory, viva voice of each experiment, regularity in the class, and number of experiments performed.
 Note: (i) Ten to twelve experiments are to be performed in first Semester.
 (ii) The candidate is to mark four experiments on the question paper. The examiner will allot one experiment to be performed. The distribution of marks is given below:
 1. One full experiment requiring the student to take some data, analyse it and draw conclusions-
 (candidates are expected to state their results with limits of error). (30)2. Brief theory (10) 3. Viva-Voce (10)4. Record (Practical File) (10)
 List of Experiments:1. To determine energy band gap of a given semiconductor.2. Calibration of a Si diode, a thermistor and thermocouple for temperature measurements.3. To measure low resistance by Kelvin’s double bridge/ Carey Foster’s bridge.4. To study I-V characteristics of different diodes - Ge, Si, LED and Zener. Use constant current
 source for Zener.5. To study voltage regulation and ripple factor for a half-wave and a full-wave rectifier
 without and with different filters. Use of Zener diode and IC regulators.6. To study common emitter characteristics of a given transistor and to determine various
 parameters.7. To study common base characteristics of a given transistor and to determine various
 parameters.8. To measure high resistance by leakage method.9. To study the induced emf as a function of the velocity of magnet and to study the
 phenomenon of electromagnetic damping.10. To study the variation of magnetic field with distance along axis of a circular coil –
 realization of Helmholtz’s coils.11. Measurement of thermal relaxation time constant of a serial light bulb12. To determine charge to mass ratio (e/m) of an electron by helical method using CRT.13. Verification of laws of probability and radioactivity (mechanical analogue).
 14. To find the first ionization potential of mercury.15. To measure the dielectric constant of an insulator using Leacher Wire and study concepts of
 impedance matching using standing wave patterns.16. Study of G.M. Counter characteristics (operating voltage & Dead time).
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SUBSIDIARY COURSES: PHYSICS (HONOURS)
 MATH 2.2.5: INTEGRAL TRANSFORMS AND COMPLEX ANALYSIS
 Maximum Marks: External 80 Time Allowed: 3 Hours Internal 20 Total Teaching hours: 90
 Total 100 Pass Marks: 35 %
 Out of 100 Marks, internal assessment (based on two mid-semester tests/internal examinations, written assignment/project work etc. and attendance) carries 20 marks, and the final examination at the end of the semester carries 80 marks.
 Instruction for the Paper Setter: The question paper will consist of three sections A, B and C. Each of sections A and B will have four questions from respective sections of the syllabus. Section C will have 10 short answer type questions, which will cover the entire syllabus uniformly. Each question of sections A and B carry 15 marks. Section C will carry 20 marks.
 Instruction for the candidates: The candidates are required to attempt two questions each from sections A and B, and the entire section C. Each question of sections A and B carries 15 marks and section C carries 20 marks. Use of nonprogrammable calculator is allowed in the examination centre but this will not be provided by the University/College.
 Section-ALaplace Transforms Laplace Transforms : definition, elementary transforms. Transforms of derivatives and integrals. Transforms of periodic functions. Convolution theorem. Inverse Laplace transforms. Application to ordinary differential equations.
 Section-B
 Complex AnalysisComplex numbers, absolute value, argument. Functions ez, sin z, cos z, log z and hyperbolic functions. Analytic functions, Cauchy-Riemann equations. Harmonic functions and their conjugates. Integration of complex functions, Cauchy’s theorem (statement only), Cauchy’s theorem for multiply connected domains (statement only). Cauchy’s integral formula (statement only) and simple consequences. Expansion into Laurent series, singularities, Residues, Cauchy residue theorem (statement only). Evaluation of definite integrals using contour integration. [Scope as in relevant sections of Chapter 1-6 of Ref. 4.]
 Suggested Readings1 R. K. Jain & S.R.K. Iyengar: Advanced Engineering Mathematics (Narosa Publishing House), 2nd edition, 2004.2 Sokolnikoff and Redheffer : Mathematics for Physics and Engineering 2nd Edition, 1996.3 Erwin Kreyszig: Advanced Engineering Mathematic (Wiley Eastern Limited), 10th Edition, 2011.4 R. V. Churchill & J. W. Brown : Complex Variables and Application, 4th Edition,1995.
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COMP 2.2.6 Numerical Methods and Programming in C ++
 Maximum Marks: External 60 Time Allowed: 3 Hours Internal 15 Total Teaching hours: 45 Total 75 Pass Marks: 35%
 Out of 75 Marks, internal assessment (based on two mid-semester tests/ internal examinations, written assignment/project work etc. and attendance) carries 15 marks, and the final examination at the end of the semester carries 60 marks.
 Instruction for the Paper Setter: The question paper will consist of three sections A, B and C. Each of sections A and B will have four questions from respective section of the syllabus. Section C will have 10 short answer type questions, which will cover the entire syllabus uniformly. Each question of sections A and B carries 10 marks. Section C will carry 20 marks.
 Instruction for the candidates: The candidates are required to attempt two questions each from sections A and B, and the entire section C. Each question of sections A and B carries 10 marks and section C carries 20 marks.Use of nonprogrammable calculator is allowed in the examination centre but this will not be provided by University/College.
 SECTION – B
 Numerical Methods and AnalysisBisection Method, Regula-falsi method, Sectant method, Fixed – point iteration and Newton-Raphson method and convergence of Secant, Newton- Raphson method and fixed-point iteration. Pivoting strategies, Partial Pivoting, Gauss-Elimination, Gauss Jordan and Triangularisation method, Jacobi Method, Gauss Seidel Method.
 Interpolation: Finite differences, Divided differences, Newton Gregory Forward and Backward formula, Lagrange’s formula, Newton’s formulae, Central Differences
 Evolution of OOP (Object Oriented Programming) : Procedure Oriented Programming, OOP Paradigm, Advantages and disadvantages of OOP over its predecessor paradigms. Characteristics of Object Oriented Programming.
 SECTION – B
 Introduction to C++: Identifier, Keywords, Constants, Operators: Arithmetic, relational, logical, conditional and assignment. Size of operator, Operator precedence and associativity. Type conversion, Variable declaration, expressions, statements, manipulators. Input and Output statements, stream I/O, Conditional and Iterative statements, breaking control statements. Storage Classes, Arrays, Arrays as Character Strings.
 Classes and Objects : Class Declaration and Class Definition, Defining member functions, making functions inline, Nesting of member functions, Members access control, this pointer, Objects: Object as function arguments, array of objects, functions returning objects, Const member. Static data member and Static member functions, Friend functions and Friend classes.
 Constructors: Properties, types of constructors, Dynamic constructors, multiple constructors in classes.
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Destructors: Properties, Virtual destructors, Destroying objects, Rules for constructors and destructors. Array of objects. Dynamic memory allocation using new and delete operators.
 Inheritance: Defining derived classes, inheriting private members, single inheritance, types of derivation, function redefining, constructors in derived class, Types of inheritance, Types of base classes, Code Reusability, Overview of polymorphism and operator overloading.
 References:1. Deitel and Deitel, "C++ How to Program", Pearson Education, 20012. Robert Lafore, "Object Oriented Programming in C++", Galgotia Publicationsk, 1994.3. Bjarne Strautrup, "The C++ Programming Language", Addition-Wesley Publication Co., 2001.4. Stanley B. Lippman, Josee Lajoie, "C++ Primer", Pearson Educaion, 20025. E.Balagurusamy, "Object Oriented Programming with C++", Tata McGraw-Hill, 2001.6. M.K.Jain, S.R.K lyengar and R.K.Jain, Numerical Methods for Scientific and Engineering
 Computation, New Age Publisher, New Delhi.7. S.D.Conte and C.D.Boor, Elementary Numerical Analysis, 3rd Edition, Mc-Graw Hill International
 Company, Newyork.8. Smith, G D, Numerical solution of partial differential equations, Oxford Univ. Press (1982).9. R.S. Gupta, Elements of Numerical Analysis, Macmillan India Ltd., 2009.10. B.S Grewal. Numerical methods in engineering and science with program in C and C++11. F.B. Hildebland. Introduction to numerical analysis12. S.S.Sastry Introductory methods of numerical anylysis Publisher Prentice Hall of India Pvt Ltd. 13. Herbert Schildt. "The Complete Reference C++",Tata McGraw-Hill,2001
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COMP 2.2.7 Computer Laboratory.
 Maximum Marks: 25 Time allowed: 3 HoursPass Marks: 45% Total teaching hours: 45
 Out of 25 Marks, internal assessment carries 5 marks, and the final examination at the end of the semester carries 20 marks.
 Internal assessment will be based on day to day performance of the students in the laboratory, viva voice of each exercise, regularity in the class, and number of experiments performed.
 The candidate is to mark three exercises on the question paper. The examiner will allot one to be performed. The distribution of marks is given below:
 1. One full exercise involving programming, analyse it and draw conclusions. (12)2. Viva-Voce (04)3. Record (Exercise File/Printouts) (04)
 This laboratory comprises of (any ten of the following) physics problems to be solved using computer.
 1. To print even and odd numbers between given limit2. To generate prime numbers between given limit.3. To find maximum and minimum number among a given data.4. To find area of a triangle.5. To find factorial of a number.6. To find roots of a quadratic equation.7. To construct AP and GP series.8. To construct Sine and Cosine series.9. Conversion of temperature scale.10. Addition and Multiplication of two matrices.11. Finding mean and standard deviation of a given data.12. To find perfect numbers.13. To generate Frequency Distribution Table.14. To find area under a curve by Trapezoidal Rule and Simpson’s Rule15. Gauss elimination method.16. Root of an equation by Newton- Raphson method.17. Sorting numbers by selection sort.18. Solution of a differential equation by RK4 method.19. Fitting straight line through given data points.20. Roots of an equation by secant method.21. Newton interpolation.
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