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5 Years (10 Semesters) – M.Sc. - Engineering Physics Degree

(After 3 Years / 6 Semesters, students may be awarded B Sc -Engineering Physics Degree)

2nd  Year

3rd Semester

	Code


	Paper
	Marks

	EP - 301
	Computer Programming and Thermodynamics
	50+10*

	EP - 302
	Engineering Optics - I
	50+10*

	ME- 301
	Engineering Mechanics
	50+10*

	CH- 301
	Inorganic Chemistry-III
	35+5*

	CH- 302
	Physical Chemistry-III
	35+5*

	CH- 303
	Organic Chemistry-III
	35+5*

	MT- 301
	Engineering Mathematics - III
	80+20*

	PH -Lab
	Physics Lab 
	†

	CH -Lab
	Chemistry Lab 
	†

	
	Total
	400


*Internal Assessment marks

†The practical Examination will be held in 4th semester

4th Semester

	Code


	Paper
	Marks

	EP - 401
	Statistical Physics
	50+10*

	EP - 402
	Engineering Optics – II
	50+10*

	CH- 401
	Inorganic Chemistry-IV
	35+5*

	CH – 402
	Physical Chemistry-IV
	35+5*

	CH – 403
	Organic Chemistry-IV
	35+5*

	MT - 401
	Engineering Mathematics-IV
	80+20*

	ME - 401
	Engineering Drawing and Graphics
	50+10*

	PH – Lab
	Physics Lab
	100

	CH - Lab
	Chemistry Lab
	100

	
	Total
	600


*Internal Assessment marks

Syllabus-mscep-34(100519)

M. Sc. Engineering Physics
Semester-III

Subject: Physics (Paper Code: EP 301)

Paper: Computer Programming and Thermodynamics

Max. Marks: 60

   Theory: 50

Internal Assessment: 10

 Time: 3 hrs

Note:- 

1. Nine questions will be set in total. 

2. Question no. 1 will be compulsory and based on the conceptual aspects of the entire syllabus. This question may have 5 parts and the answer should be in brief but not in Yes/No. 

3. Four more questions are to be attempted, selecting one question out of two questions set from each unit. Each question may contain two or more parts. All questions will carry equal marks. 

UNIT-1

Computer Programming

Computer organization, Binary representation, Algorithm development, Flow charts and their interpretation. FORTRAN Preliminaries: Integer and floating point arithmetic expression, built in functions, executable and non-executable statements, input and output statements, Formats, IF, DO and GO TO statements, Dimension arrays, statement function and function subprogram.

UNIT –2

Applications of FORTRAN programming

Print out of natural numbers, Range of the set of given numbers, Ascending and descending order, Mean and standard deviation, Least square fitting of curve,  Roots of quadratic equation, Product of two matrices, Numerical integration (Trapezoidal rule and Simpson 1/3 rule) .

UNIT-3

Thermodynamics-I

Second law of thermodynamics and statements, Carnot theorem, Absolute scale of temperature, Absolute Zero, Derivation of Clausius-Clapeyron and Clausius latent heat equation,  Entropy., T-S diagram. Nernst heat law, Clausius theorem, Calculations of entropy of reversible and irreversible processes, Development of Maxwell thermodynamical relations.

UNIT-4

Thermodynamics-II

Thermodynamic function: Internal energy (D), Helmholtz function (F), Enthalpy (H), Gibbs function (G) and the relations between them, Application of Maxwell relations in the derivation of relations between entropy, specific heats and thermodynamic variables, Phase diagram and triple point of a substance, Joule's free expansion, Joule-Thomson (Porous plug) experiment, Joule-Thomson effect Liquefaction of gases (air, hydrogen, helium),Solidification of He below 4 K, Cooling by adiabatic demagnetization. 

References:

1 Ian C and Malcon C, Interactive FORTRAN 77, Affiliated East West Press Pvt Ltd, 

   New Delhi

2 Rajaraman V, Computer Programming in FORTRAN 77, Prentice-Hall of India Pvt 

   Ltd, New Delhi.

3 Suresh C, Computer Applications in Physics, Narosa ublishing House, New Delhi

4 Roy S K, Thermal Physics and Statistical Mechanics, New Age International 

   Publishers, New Delhi

5 Sharma J K and Sarkar K K, Thermodynamics and Statistical Physics, Himalaya 

   Publishing House, Bambay

6 Stowe Keith, Introduction to Thermodynamics and its Applications, University press 

   (India) Pvt Ltd, Hyderabad

7 Infelta Pierre P. Introductory Thermodynamics  Publisher: BrownWalker Press
8 Johnson J. K, Fundamentals of Thermodynamics University of Pittsburgh 2009
9 Jefferson Tester, Michael Modell, Thermodynamics and Its Applications 3rd Edition 

10 Thomas Engel, Philip Reid, Thermodynamics, Statistical Thermodynamics, & 

     Kinetics 2nd Edition

M. Sc. Engineering Physics
Semester-III

Subject: Physics (Paper Code: EP 302)

Paper: Engineering Optics - I

Max. Marks: 60

  Theory: 50

Internal Assessment: 10

 Time: 3 hrs

Note:-

1. Nine questions will be set in total. 

2. Question no. 1 will be compulsory and based on the conceptual aspects of the entire syllabus. This question may have 5 parts and the answer should be in brief but not in Yes/No. 

3. Four more questions are to be attempted, selecting one question out of two questions set from each unit. Each question may contain two or more parts. All questions will carry equal marks.

Unit-l

Fourier Analysis and Fourier Transforms

Fourier Analysis of complex waves and its application for the solution of triangular and rectangular waves, half and full wave rectifier out puts. Fourier transforms and its properties. Application of Fourier transform to following functions: 
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Unit-2

Geometrical Optics

Matrix methods in paraxial optics, effects of translation and refraction, derivation of thin lens and thick lens formulae, unit plane, nodal planes, system of thin lenses. Chromatic, spherical, coma, astigmatism and distortion and aberrations and their remedies. 

Unit-3

Interference.

Interference by Division of Wave front: Young’s double slit experiment, Coherence, Conditions of interference, Fresnel's biprism and its applications to determination of wavelength of sodium light and thickness of a mica sheet, Lloyd's mirror, Difference between Bi-prism and Llyod mirror fringes, phase change on reflection. 

Unit 4

Interference by Division of Amplitude:

Thin film, Plane parallel film, Interference due to transmitted light, wedge shaped film, Newton's rings. Interferometers: Michelson's interferometer and its applications to (i) Standardization of a meter (ii) determination of wavelength. 

References

1 Hecht, Optics, Pearson Education, New Delhi

2 Brooker G, Modern Classical Optics, Ane Books Pvt Ltd, New Delhi

3 Chaudhuri R N, Waves and Oscillations, New Age International Publishers, New Delhi

4 Khandelwal D P, Text Book of Optics and Atomic Physics, Himalaya Publishing 

   House, Bombay

5 Subrahmanyam N, Lal B, Avadhanulu M N, A Text Book of Optics, S Chand & Co, 

   New Delhi

6 Barton A W, A Ttext Book on Light, Longmans Green & Co London

7 Longhurst R S, Geometrical and Physical Optics, University Press India Pvt Ltd, 

   Hyderabad.

M. Sc. Engineering Physics
Semester-III

Subject: Mechanical Engineering (Paper Code: ME 301

Paper: Engineering Mechanics

Max. Marks: 60

   Theory: 50

Internal Assessment: 10

Time: 3 hours

Note:-

1. Nine questions will be set in total. 

2. Question no. 1 will be compulsory and based on the conceptual aspects of the entire syllabus. This question may have 5 parts and the answer should be in brief but not in Yes/No. 

3. Four more questions are to be attempted, selecting one question out of two questions set from each unit. Each question may contain two or more parts. All questions will carry equal marks.

UNIT-I

Force Systems 

Classification of a force system, Moment of a force about a point and about an axis, couple, moment; reduction of a force system to a force and a couple, equivalent systems, forces in equilibrium, principle and laws of equilibrium, Free body diagrams, Lami's Theorem, equations Of equilibrium, problems in two dimensions, plane frames and trusses, method of sections and joints. 

UNIT-II

Concept of Centroid, Moment of Inertia and Virtual Work 

Concept of center of gravity and centroid, centroid of various shapes: Triangle, circle, semicircle and trapezium, theorem of parallel and perpendicular axes, moment of inertia of simple geometrical figures, polar moment of inertia. Virtual work: Principles of virtual work, applications to practical problems. 

UNIT-III

Friction and Lifting machine 

Laws of Coulomb friction, angle of contact, angle of repose, problems involving large and small contact surfaces, Analysis of body on rough inclined plane, ladder friction, wedge friction. Lifting Machines: Definition, reversible and irreversible machines, laws of machines, mechanical advantage, efficiency, friction of machines in terms of load and effort, important lifting machines like wheel, axle, worm and worm wheel ,pulleys, differential pulleys and screw jack, crab winches. 

UNIT-IV

Dynamics 

Belt drives: Belt drive, velocity ratio, compound belt drive, length of belt, transmission of power, centrifugal tension. Toothed Gearing: Definition, Analysis of simple, compound, reverted and epicyclic gear trains. 

References 

1 A Bhavikatti S Sand Rajashekarappa K G, "Engineering Mechanics", New Age International, New  Delhi (1998). 

2 Timoshenko S P and Young D H, "Engineering Mechanics", McGraw Hill (International) 4/e, New Delhi (1984). 

3 Popov, E. P," Engineering Mechanics of Solids", Prentice Hall of India, Second Edn., 2000. 

4 Shames,I.H., "Engineering Mechanics", Prentice Hall of India. 

M. Sc. Engineering Physics

Semester – III

Subject: Chemistry (Paper Code: CH-301)

Paper: Inorganic Chemistry-III

       Max. Marks: 40

      Theory: 35

       Internal Assessment: 5

      Time:  3 hrs.

Note:-

1. Nine questions will be set in total. 

2. Question no. 1 will be compulsory and based on the conceptual aspects of the entire syllabus. This question may have 5 parts and the answer should be in brief but not in Yes/No. 

3. Four more questions are to be attempted, selecting one question out of two questions set from each unit. Each question may contain two or more parts. All questions will carry equal marks.
Unit I

Chemistry of d-Block Elements I

Definition of transition elements, position in the periodic table, General characteristics and properties of d-block elements, Structures and properties of some compounds of transition elements - TiO2, VOCl2
Unit II

Chemistry of d-Block Elements II

Comparison of properties of 3d elements with 4d and 5d elements with reference only to ionic radii, oxidation state, magnetic and spectral properties and stereochemistry. Structures and properties of some compounds of transition elements - FeCl3, CuCl2 and Ni(CO)4 

Unit III

Coordination compounds

Werner's coordination theory, effective atomic number concept, chelates, nomenclature of coordination compounds, isomerism in coordination compounds, valence bond theory of transition metal complexes 

Unit IV

Non-aqueous Solvents 

Physical properties of a solvent, types of solvents and their general characteristics, reactions in non-aqueous solvents with reference to liquid NH3 and liquid SO2 

References:-

1. Concise Inorganic Chemistry by: J. D. Lee.

2. Inorganic Chemistry by: Puri, Sharma and Kalia.
M. Sc. Engineering Physics

Semester – III

Subject: Chemistry (Paper Code: CH-302)

Paper: Physical Chemistry-III

        Max. Marks: 40

        Theory: 35

         Internal Assessment: 5

        Time:  3 hrs.

Note:-

1. Nine questions will be set in total. 

2. Question no. 1 will be compulsory and based on the conceptual aspects of the entire syllabus. This question may have 5 parts and the answer should be in brief but not in Yes/No. 

3. Four more questions are to be attempted, selecting one question out of two questions set from each unit. Each question may contain two or more parts. All questions will carry equal marks.
Unit I

Thermodynamics I

Definition of thermodynamic terms: system, surrounding etc. Types of systems, intensive and extensive properties. State and path functions and their differentials. Thermodynamic process. Concept of heat and work. Zeroth Law of thermodynamics, First law of thermodynamics: statement, definition of internal energy and enthalpy. Heat capacity, heat capacities at constant volume and pressure and their relationship.

Unit II

Thermodynamics II
Joule's law - Joule - Thomson coefficient for ideal gas and real gas: and inversion temperature. Calculation of W.Q. dU and dH for the expansion of ideal gases under isothermal and adiabatic conditions for reversible process, Temperature dependence of enthalpy, Kirchoffs equation. Bond energies and applications of bond energies.

Unit III

Chemical Equilibrium 

Equilibrium constant and free energy, concept of chemical potential, Thermodynamic derivation of law of chemical equilibrium. Temperature dependence of equilibrium constant; Van't Hoff reaction isochore, Van' t Hoff reaction isotherm. Le-Chatetier's principle and its applications Clapeyron equation and clausius - clapeyron equation its applications. 

Unit IV

Chemical Thermodynamics

Nernst distribution law - its thermodynamic derivation, Modification of distribution law when solute undergoes dissociation, association and chemical combination. Applications of distribution law: (i) Determination of degree of hydrolysis and hydrolysis constant of aniline hydrochloride. (ii) Determination of equilibrium constant of potassium tri-iodide complex and process of extraction. 

References:-

1. Book of Physical Chemistry (vol. II) by: K. L. Kapoor

2. Introduction to Chemical Thermodynamics by R P Rastogi and R R Mishra

3. Physical Chemistry by: O. P. Aggarwal.

4. Thermodynamics by I M Klotz and R N Resenbess

M. Sc. Engineering Physics

Semester – III

Subject: Chemistry (Paper Code: CH-303)

Paper: Organic Chemistry-III

        Max. Marks: 40

        Theory: 35

         Internal Assessment: 5

        Time:  3 hrs.

Note:-

1. Nine questions will be set in total. 

2. Question no. 1 will be compulsory and based on the conceptual aspects of the entire syllabus. This question may have 5 parts and the answer should be in brief but not in Yes/No. 

3. Four more questions are to be attempted, selecting one question out of two questions set from each unit. Each question may contain two or more parts. All questions will carry equal marks.
Unit I

Alcohols

Monohydric alcohols - nomenclature, methods of formation by reduction of aldehydes, ketones, carboxylic acids and esters. Hydrogen bonding. Acidic nature. Reactions of alcohols. Dihydric alcohols nomenclature, methods of formation, chemical· reactions of vicinal glycols, oxidative cleavage [Pb(OAc)4 and HIO4] and pinacol-pinacolone rearrangement. 

Epoxides 

Synthesis of epoxides. Acid and base-catalyzed ring opening of epoxides, orientation of epoxide ring opening, reactions of Grignard and organolithium reagents with epoxides. 

Unit II

Phenols 

Nomenclature, structure and bonding. Preparation of phenols, physical properties and acidic character. Comparative acidic strengths of alcohols and phenols, resonance stabilization of phenoxide ion. Reactions of phenols - electrophilic aromatic substitution, Mechanisms of Fries rearrangement, Claisen rearrangement, Reimer-Tiemann reaction, Kolbe's reaction and Schotten and Baumann reactions. 

Unit III

Ultraviolet (UV) Absorption Spectroscopy

Absorption laws (Beer-Lambert law), molar absorptivity, presentation and analysis of UV spectra, types of electronic transitions, effect of conjugation. Concept of chromophore and auxochrome. Bathochromic, hypsochromic, hyperchromic and hypochromic shifts. UV spectra of conjugated enes and enones, Woodward – Fieser ru1es, calcu1ation of λmax of simple conjugated dienes and α, β -unsaturated ketones. Applications of UV Spectroscopy in structure elucidation of simple organic compounds. 

Unit IV

Carboxylic Acids and Acid Derivatives

Nomenclature of Carboxylic acids, structure and bonding, physical properties, acidity of carboxylic acids, effects of substituents on acid strength. Preparation of carboxylic acids. Reactions of carboxylic acids. Hell-Volhard-Zelinsky reaction. Reduction of 

carboxylic acids. Mechanism of decarboxylation. 

Structure, nomenclature and preparation of acid chlorides, esters, amides and acid anhydrides. Relative stability of acyl derivatives. Physical properties, interconversion of acid derivatives by nucleophilic acyl substitution. Mechanism of esterification and hydrolysi (acidic and basic)

References:-

1. Organic Chemistry by: Morrison Boyd.
2. Advanced Organic Chemistry (vol. I & II) by: I. L. Finar.
3. Introduction to Spectroscopy by Y R Sharma
4. Introduction to spectroscopy by D L Pavia, G M George and s Kriz
5. Advanced Organic Chemistry by F a Carey and R J Suns
M. Sc. Engineering Physics

Semester – III

Subject: Mathematics (Paper Code: MT-301)

Paper: (Engineering Mathematics-III)

        Max. Marks: 100

        Theory: 80

         Internal Assessment: 20

        Time:  3 hrs.

Note:-

1. Nine questions will be set in total. 

2. Question no. 1 will be compulsory and based on the conceptual aspects of the entire syllabus. This question may have 5 parts and the answer should be in brief but not in Yes/No. 

3. Four more questions are to be attempted, selecting one question out of two questions set from each unit. Each question may contain two or more parts. All questions will carry equal marks.
UNIT-I

Partial Differential Equations

Solutions of Laplace equation in Cartesian coordinate, solution of Laplace equation in Cylindrical coordinate, solution of Lapace equation in spherical polar coordinate, one dimension heat equation, its solution by product method, One dimension wave equation, transmission line equation

UNIT-II

Numerical Solution of Differential Equation

Taylor series method, Picard’s method, Euler’s method, Modifies Euler’s method, Milne’s method, Runge-Kutta Method, Simultaneous and Higher order differential equation, Differential equation of second order.

UNIT-III

Bessel Functions

Bessel differential equation, generating function for Bessel functions, Relation between Jn(x), J-n(x), solutions of Bessel function, 0, 1 and ½ order of Bessel function, Recurrence relations, integral representation of bessel function, orthogonality, Bessel series, Behavior of Jn(x).

Legender Polynomial

Rodrigue’s formula, Generation function of Legender Polynomial, Definite integral form of Legender Polynomial, Recurrence Relation for legender Polynomial, Orthogonality of Legender Polynomial

UNIT-IV

Harmite Polynomial

Generating functions, Recurrence relation, Rodrigue’s formula for Harmite Polynomial, Orthoganality Relation

Laguerre Polynomial

Generating functions, Recurrence relation, Rodrigue’s formula for Laguerre Polynomial, Orthoganality Relation

REFERENCES: 

1. Advanced Engineering Mathematics: F. Kreyszig.

2. Mathematical Methods (Engineers and Physicists) by A K Mukhopadhyay.
3. Mathematical Physics by C Harper

4. Differential and Integral Calculus: Piskunov. 

5. Advanced Engineering Mathematics: R.K. Jain and S.R.K. Iyengar

6. Advanced Engg. Mathematics: Michael D. Greenberg 

M. Sc. Engineering Physics
Semester-IV

Subject: Physics (Paper Code: EP 401)

Paper: Statistical Physics

Max. Marks: 60

   Theory: 50

Internal Assessment: 10

Time: 3 hours

Note:-

1. Nine questions will be set in total. 

2. Question no. 1 will be compulsory and based on the conceptual aspects of the entire syllabus. This question may have 5 parts and the answer should be in brief but not in Yes/No. 

3. Four more questions are to be attempted, selecting one question out of two questions set from each unit. Each question may contain two or more parts. All questions will carry equal marks.

Unit –1

Statistical Physics-I

Probability, Distribution of 2 particles in two boxes, Distribution of n particles in two boxes. Most probable distribution and fluctuations, some probability considerations, combinations possessing maximum probability, combinations possessing minimum probability, distribution of n-molecules in two boxes. Case with weightage (general).

Unit - 2

Statistical Physics II

Phase space, Micro-Macro coordinates, Constraints, Accessible states, Ensembles, Thermodynamical probability, Postulates of statistical Physics, Division of Phase space into cells, Condition of equilibrium between two systems in thermal contact, Entropy and Probability, Boltzmann's canonical distribution, Partition function, Quantum harmonic oscillator, Mean energy of harmonic oscillator. 

Unit 3

Quantum  Statistics

Classical vrs Quantum Statistics, Identical particles, Bose-Einstein statistics, Fermi-Dirac statistics, Application of B.E. Statistics of Planck's radiation law, B.E. gas, M.B. Law as a limiting case of B.E. Degeneracy and B.E. Condensation, ED. Gas, electron gas in metals, Zero point energy, Specific heat of metals and its solution. 

Unit 4

Theory of Specific Heat of Solids

 Dulong and Petit law, Derivation of Dulong and Petit law from classical physics. Specific heat at low temperature, Einstein theory, Criticism of Einstein theory, Development of Debye theory. Quantum theory of vibrational and rotation energy of diatomic molecules.

References:

1 Prakash S and Agarwal J P, Statistical Mechanics, Kedar Nath Ram Nath & co, Meerur

2 Reif F, statistical Physics, Berleley Physics Course Volume 5, Mc Graw Hill Book Co 

   Ltd, New Delhi

3 McQuarrie D A, Statistical Mechanics, Viva Books Pvt Ltd, New Delhi.

4 Ashley Carter (August 1999), Classical and Statistical Thermodynamics

5 Richard Fitzpatrick, Thermodynamics and Statistical Mechanics: An intermediate level course Lulu.com, 2007

M. Sc. Engineering Physics
Semester-IV

Subject: Physics (Paper Code: EP 402)

Paper: Engineering Optics - II

Max. Marks: 60

    Theory: 50

Internal Assessment: 10

Time: 3 hours

Note:-

1. Nine questions will be set in total. 

2. Question no. 1 will be compulsory and based on the conceptual aspects of the entire syllabus. This question may have 5 parts and the answer should be in brief but not in Yes/No. 

3. Four more questions are to be attempted, selecting one question out of two questions set from each unit. Each question may contain two or more parts. All questions will carry equal marks.
Unit- 1

Fresnel's Diffraction

Huygens-Fresnel’s theory, Fresnel’s assumptions, rectilinear propagation of light, Fresnel's half period zones, zone plate, diffraction at a straight edge, rectangular slit and diffraction at a circular aperture. Diffraction due to a narrow slit, diffraction due to a narrow wire

Unit -2

Fraunhoffer diffraction

one-slit diffraction, two slit diffraction, N-slit diffraction, plane transmission granting spectrum, dispersive power of grating, limit of resolution, Rayleigh's criterion, resolving power of telescope and a grating. 

Unit-3

Polarization

Polarization and Double refraction, Polarisation by reflection, Polarization by scattering, Malus Law, Phenomenon of double refraction, Huygen's wave theory of double refraction (Normal and oblique incidence), Analysis of polarized Light. Nicol prism, Quarter wave plate and half wave plate, production and detection of (i) Plane polarized light (ii) Circularly polarized light and (iii) Elliptically polarized light. Optical activity, Fresnel's theory of rotation, Specific rotation, Polarimeters (half shade and Biquartz). 

Unit 4

Fiber Optics

Optical fiber, Critical angle of propagation, Mode of Propagation, Acceptance angle, Fractional refractive index change, Numerical aperture, Types of optics fiber, Normalized frequency, Pulse dispersion, Attenuation, Applications, Fiber optic Communication, Advantages.

References

1 Born M and Wolf E, Principles of Optics, Pergaman Press

2 Jenkins and white, Fundamentals of Optics, McGraw Hill Book Co Ltd, New Delhi

3 Moller K D, Optics, University Science Books, Mill ally California

4 Tolansky, An Introduction to Interferometery, John Wiley & Sons, New Delhi

5 Shurcliff, Polarized Light Production and Use, Harward University Press, Cambridge, 

   M A (USA)

M Sc. Engineering Physics

Semester – IV

Subject – Chemistry (Paper Code: CH-401)
Paper: Inorganic Chemistry-IV

Max. Marks: 40

Theory: 35

 Internal Assessment: 5

Time:  3 hrs.

Note:-

1. Nine questions will be set in total. 

2. Question no. 1 will be compulsory and based on the conceptual aspects of the entire syllabus. This question may have 5 parts and the answer should be in brief but not in Yes/No. 

3. Four more questions are to be attempted, selecting one question out of two questions set from each unit. Each question may contain two or more parts. All questions will carry equal marks.
Unit I

Chemistry of f - block elements Lanthanides 

Electronic structure, oxidation states and ionic radii and lanthanide contraction, complex formation, occurrence and isolation, lanthanide compounds. 

Unit II

Actinides

General features and chemistry of actinides, chemistry of separation of Np, Pu and Am from U, Comparison of properties of Lanthanides and Actinides and with transition elements. 

Unit III

Theory of Qualitative Inorganic Analysis

Chemistry of analysis of various groups of basic and acidic radicals, Chemistry of identification of acid radicals in typical combinations,

Unit IV

Theory of Quantitative Inorganic Analysis

Chemistry of interference of acid radicals including their removal in the analysis of basic radicals. Theory of precipitation, co-precipitation, Post- precipitation, purification of precipitates. 

References:-
1. Concise Inorganic Chemistry by: J. D. Lee.

2. Inorganic Chemistry: Principle of Structure and Reactivity by: Huheey, Keiter & Keiter.

3. Inorganic Chemistry by: Puri, Sharma and Kalia.

4. Text Book of Macro- and Micro Quantitative Analysis by  A I Vogel

M. Sc. Engineering Physics

Semester – IV

Subject-Chemistry (Paper Code: CH-402)
Paper: Physical Chemistry-IV

Max. Marks: 40

Theory: 35

Internal Assessment: 5

Time:  3 hrs.

Note:-

1. Nine questions will be set in total. 

2. Question no. 1 will be compulsory and based on the conceptual aspects of the entire syllabus. This question may have 5 parts and the answer should be in brief but not in Yes/No. 

3. Four more questions are to be attempted, selecting one question out of two questions set from each unit. Each question may contain two or more parts. All questions will carry equal marks.
Unit I

Thermodynamics III

Second law of thermodynamics, need for the law, different statements of the law, Carnot's cycles and its efficiency, Carnot's theorm, Thermodynamics scale of temperature. Concept of entropy - entropy as a state function, entropy as a function of V and T, entropy as a function of P and T, entropy change in physical change, entropy as a criteria of spontaneity and equilibrium. Entropy change in ideal gases and mixing of gases. 

Unit II

Thermodynamics IV

Third law of thermodynamics: Nernst heat theorem, statement of concept of residual entropy, evaluation of absolute entropy from heat capacity data. Gibbs and Helmholtz functions; Gibbs function (G) and Helmholtz function (A) as thermodynamic quantities, A & G as criteria for thermodynamic equilibrium and spontaneity, their advantage over entropy change. Variation of G and A with P, V and T. 

Unit III

Electrochemistry I

Electrolytic and Galvanic cells - reversible & Irreversible cells, conventional representation of electrochemical cells. EMF of cell and its measurement, Weston standard cell, activity and activity coefficients. Calculation of thermodynamic quantities of cell reaction (▲G, ▲H), Types of reversible electrodes - metal- metal ion gas electrode, metal -insoluble salt- anion and redox electrodes. Electrode reactions, Nernst equations, derivation of cell EMF and single electrode potential. Standard Hydrogen electrode, reference electrodes, standard electrodes potential, sign conventions, electrochemical series and its applications. 

Unit IV

Electrochemistry II
Concentration cells with and without transference, liquid junction potential, app1ication of EMF measurement i.e. valency of ions, solubility product activity coefficient, potentiometric titration (acid- base and redox). Determination of pH using Hydrogen electrode, Quinhydrone electrode and glass electrode by potentiometric methods. 

References:-

1. Book of Physical Chemistry (vol. I, II, III & IV) by: K. L. Kapoor

2. An Introduction to Chemical Thermodynamics by R P Rastogi and R R Mishra

3. Principles of Physical Chemistry by Puri and Sharma

4. Electrochemistry by S Glasstone

5. Physical Chemistry by: O.P.Aggarwal.

M. Sc. Engineering Physics

Semester – IV

Subject – Chemistry (Paper Code: CH-403)
Paper: Organic Chemistry-IV

Max. Marks: 40

Theory: 35

Internal Assessment: 5

Time:  3 hrs.

Note:-

1. Nine questions will be set in total. 

2. Question no. 1 will be compulsory and based on the conceptual aspects of the entire syllabus. This question may have 5 parts and the answer should be in brief but not in Yes/No. 

3. Four more questions are to be attempted, selecting one question out of two questions set from each unit. Each question may contain two or more parts. All questions will carry equal marks.
Unit I

Infrared (IR) Absorption Spectroscopy

Molecular vibrations, Hooke's law, selection rules, intensity and position of IR bands, measurement of IR spectrum, fingerprint region, characteristic absorptions of various functional groups and interpretation of IR spectra of simple organic compounds. Applications of IR spectroscopy in structure elucidation of simple organic compounds. 

Unit II

Amines

Structure and nomenclature of ammes, physical properties. Separation of a mixture of primary, secondary and tertiary amines. Structural features affecting basicity of amines. Preparation of alkyl and aryl amines (reduction of nitro compounds, nitriles, reductive amination of aldehydic and ketonic compounds. Gabrielphthalimide reaction, Hofmann bromamide reaction. electrophilic aromatic substitution in aryl ammes, reactions of amines with nitrous acid. 

Unit III

Diazonium Salts

Mechanism of diazotisation, structure of benzene diazonium chloride, Replacement of diazo group by H, OH, F, CI, Br, I, NO2 and CN groups, reduction of diazonium salts to hyrazines, coupling reaction and its synthetic application. 

Aldehydes

Nomenclature and structure of the carbonyl group. Synthesis of aldehydes and ketones with particular reference to the synthesis of aldehydes from acid chlorides

Unit IV

Ketones

Advantage of oxidation of alcohols with chromium trioxide (Sarett reagent) pyridinium chlorochromate (PCC) and pyridinium dichromate., Physical properties. Comparison of reactivities of aldehydes and ketones. Mechanism of nucleophilic additions to carbonyl group with particular emphasis on benzoin, aldol, Perkin and Knoevenagel condensations. Condensation with ammonia and its derivatives. Wittig reaction. Mannich reaction.Oxidation of aldehydes, Baeyer-Villiger oxidation of ketones, Cannizzaro reaction. MPV, Clemmensen, Wolff-Kishner, LiAIH4 and NaBH4 reductions. 

References:-

1. Organic Chemistry by: Morrison Boyd.

2. Advanced Organic Chemistry (vol. I & II) by: I. L. Finar.

3. Introduction to Spectroscopy by D L Parlia G M George and S Kriz

4. Spectroscopy by Jagmohan

5. Advanced Organic Chemistry :Reactions, Mechanism and Structures by J March.

M. Sc. Engineering Physics

Semester – IV

Subject: Mathematics (Paper Code: MT-401)

Paper: (Engineering Mathematics-IV)

        Max. Marks: 100

        Theory: 80

         Internal Assessment: 20

        Time:  3 hrs.

Note:-

1. Nine questions will be set in total.

2. Question no. 1 will be compulsory and based on the conceptual aspects of the entire syllabus. This question may have 5 parts and the answer should be in brief but not in Yes/No.

3. Four more questions are to be attempted, selecting one question out of two questions set from each unit. Each question may contain two or more parts. All questions will carry equal marks.

Unit-I

Complex number and Analytic Functions

Properties, Conjugate, Graphical representation, simple math operation, modulus and properties, condition of analyticity, derivatives, properties of analytic functions, methods of finding components of analytic functions, condition of analyticity in polar frame.

Unit-II

Line integral of a complex function

Cauchy’s first integral theorem, Application to Multiplicity connected region, Singularity, Cauchy’s second integral theorem (Integral formula), Derivatives of analytic complex function, Morera’s theorem, Taylor Series of Complex function, Circle of Convergence, Laurent series

Unit-III

Residue of Functions and definite integrals

The Residue, Cauchy’s residue Theorem, Method of finding residue at a point, Liouville’s theorem, integration around a unit circle, integration around a semi-circle contour, , integration along a rectangular contour, Jordan’s lemma, Fresnel’s integral, Bromwich contour.

Unit-IV

Mapping of complex functions

Mapping, Linear Transformation, Pole Zero Configuration, Conformal transformation, Mapping at the critical point, Laplace equation after transformation, Mapping of some elementary functions, Riemann surface, Definition of a Branch, point, cut, Evaluation of definite integral having branch point, Transformation of real axis into polygon, Schwarz-Christoffel transformation, special case and solutions of the Laplace’s equation by conformal mapping.

REFERENCES: 

1.Advance Engineering  Mathematics: F. Kreyszig.

2. Mathematical Methods (Engineers and Physicists) by A K Mukhopadhyay.
3. Mathematical Physics by C Harper

4. Advanced Engineering Mathematics: R.K. Jain and S.R.K. Iyengar

5. Advanced Engg. Mathematics: Michael D. Greenberg 

M. Sc. Engineering Physics

Semester – IV

Subject: Mechanical Engineering (Paper Code: ME-401)

Paper : Engineering Drawing and Graphics 

Max. Marks: 60

   Theory: 50

Internal Assessment: 10

 Time: 3 hrs

Note:-

4. Nine questions will be set in total. 

5. Question no. 1 will be compulsory and based on the conceptual aspects of the entire syllabus. This question may have 5 parts and the answer should be in brief but not in Yes/No. 

6. Four more questions are to be attempted, selecting one question out of two questions set from each unit. Each question may contain two or more parts. All questions will carry equal marks.

Unit I

Introduction to Engineering Graphics and Drawing

Importance of engineering graphics and drawing, introduction to drawing instruments, types of lines, dimensioning, lettering, types of projections, theory of orthographic projections, first angle and third angle projections, projection of points. 

Unit II

Projection of Lines

Projection of lines parallel to one or both planes, contained by one or both planes, perpendicular to a plane, inclined to one and parallel to the other, contained in the profile plane, true length of the line and its inclinations to the reference planes, Traces of line. 

Unit III

Projection of Solids and Their Development

Types of solids, polyhedra and solids of revolution, projection of solids with axis perpendicular to a plane(Solids in simple position) , axis parallel to both the planes, axis parallel to one and inclined to the other, section of solids in simple position. Development of right solids, prism, pyramid, tetrahedron, cylinder, cone and sectioned solids in simple position. 

Unit IV

Orthographic Projections

Orthographic projection of blocks, machine components like brackets, nuts bolts and rivets, development of missing view and lines, development of isometric views from orthographic projections of blocks. Introduction to AutoCAD and attempting simple problems with AutoCAD. 

References

1 N.D. Bhatt and V.M.Panchal,"Engineering Drawing Plane and Solid Geometry" Forty-Fourth Edition 2002, Charotar Publishing House. 

2 PS. Gill, "Engineering Graphics and Drafting", Millennium Edition, S.K. Katana and Sons. 

3 S.B. Mathur, "A Text Book of Engineering Drawing", Second revised and enlarged Edition 2000, Vikas Publishing House. 

4 T. Jeyapoovan, II Engineering Graphics using AutoCAD 2000", First Edition 2002, Vikas Publishing House:

M.Sc- Engineering Physics
Semester- IV

Paper: PH Lab (Physics Lab Practicals)

         Max. Marks: 100 

Time: 3+3 hours (on two days) 

Special Note: - 

1. Do any eight experiments from each Section. 

2. The students are required to calculate the error involved in a particular experiment. 

Note:- 

1. The Practical examination will be held in two sessions of 3 hours each (first session in the evening of first day and the second session in the morning of the next day). 

2. Distribution of Marks: 

Experiments


25+25


50 marks

Viva- voce


15+15 


30 marks

Lab. Record 





20 marks 

Tolal 






100 marks

Section A

1. To measure the (a) area of a window

                              (b) height of an inaccessible object. 

2. Refractive index and dispersive power of a prism material by spectrometer. 

3. To draw a graph between wave length and minimum deviation for various lines 

     from a Mercury discharge source. 

4. Determination of wave length of Na light and the number of lines per centimeter 

    using a diffraction grating. 

5. Wave length by Newton's Rings. 

6. Resolving power of a telescope. 

7. Comparison of Illuminating Powers by a Photometer. 

8. Measurement of (a) Specific rotation (b) concentration of sugar solution using 

     polarimeter. 

9. Ordinary and extra ordinary refractive indices for calcite or quartz. 

10. To find the equivalent focal length of a lens system by nodal slide assembly. 

Section B

(It will contain two parts (i) Electronics and (ii) Computer experiment.)

Students have to perform a minimum of four experiments from each part.

(I) Electronics. 

11. To draw common base and common emitter characteristics of a transistor and 

       calculate transistor characteristics parameters. 

12. To study the ripple factor in a d.c. power supply. 

13. Study of Hartley oscillator (calibration of gang condenser). 

14. To find out the frequency of a tuning fork by Melde's experiment. 

15. Study of series and parallel resonance circuits. 

16. Electronic Voltmenter measurement of peak, average & R.M.S. value of signal. 

17. Study of voltage doubler and trippler circuits.

(ii) Computer Experiments. 

18. To print out all natural (even/odd) numbers between given limits using computer. 

19. To find maximum, minimum and range of a given set of numbers using computer. 

20 To evaluate sum of finite series. 

21. Find the roots of a quadratic equation. 

22. To find integration of a definite integral by trapezoidal rule. 

23. To find the area of a triangle, sphere and cylinder. 

24. Given values for a, b, c and d and a set of values for the variable x evaluate the 

      function defined by. 

f(x) = ax2 + bx + c if x < d 

f(x) = 0                   if x = d 

f(x) = ax2 + bx - c  if x> d 

      For each value of x and print the value of x and f(x). Write a program for an 

      arbitrary number of x values. 

References:

1 Worshnop and Flint, Advanced Practical Physics

2 Nelkon M and Ogborn, Advanced Level Practical Physics, Heinemann Education Books Ltd, New Delhi

3 Srivastava S S and Gupta M K, Experiments in Electronics, Atma Ran & Sons, Delhi

4 Gupta S L and Kumar V, Practical Physics, Pragati Prakashan, Meerut.

M.Sc- Engineering Physics

Semester- IV

Paper: CH Lab (Chemistry Lab Practicals)

  Max. Marks: 100 

Time: 3+3  hours (on two days) 

Note:- 

1. The Practical examination will be held in two sessions of 3 hours each (first session in the evening of first day and the second session in the morning of the next day).

2. Distribution of marks

Section I







20 marks

Section II







20 marks

Section III







20 marks

Viva-voce







20marks

Lab Record







20 marks.
Section A (Inorganic Chemistry)

1. Gravimetric Analysis 

Quantitative estimations of, Cu2+ as copper thiocyanate and Ni2+ as Ni - dimethylglyoxime. 

2. Colorimetry: 

To verify Beer - Lambert law for KMnO4/K2Cr2O7 and determine the concentration of the given KMnO4/K2Cr2O7 solution.

3. Preparations

Preparation of Cuprous chloride, prussion blue from iron fillings, tetraammine cupric sulphate, chrome alum, potassium trioxalatochromate(III). 

Section-B (Physical Chemistry)

1. To determine the CST of phenol- water system. 

2. To determine the solubility of benzoic acid at various temperatures and to determine the ▲H of the dissolution process 

3. To determine the enthalpy of neutralisation of a weak acid/weak base vs. strong base/strong acid and determine the enthalpy of ionization of the weak acid/weak base. 

4. To determine the enthalpy of solution of solid calcium chloride

5.To study the distribution of iodine between water and CCl4. 

Section-C (Organic Chemistry)

Systematic identification (detection of extra elements, functional groups, determination of melting point or boiling point and preparation of at least one pure solid derivative) of the following simple mono and bifunctional organic compounds: Naphthalene, anthracene, acenaphthene, benzyl chloride, p-dichlorobenzene, m-dinitrobenzene, p-nitrotoluene, resorcinol hydroguinone, α-naphthol, β-naphthol, benzophenone, ethyl methyl ketone, benzaldehyde, . vanillin, oxalic acid, succinic acid, benzoic acid, salicyclic acid, aspirin, phthalic acid, cinnamic acid, benzamide, urea, acetanilide, benzanilide, aniline hydrochloride, p-toluidine, phenyl salicylate (salol), glucose, fructose, sucrose, o-, m-, p- nitroanilines, thiourea. 

References:-

1. Inorganic Chemstry Practicals by: Gurdeep Raj Chatwal.
2. Vogel’s Text book of Quantitative Chemical Analysis.
3. Vogel’s Text book of Qualitative Chemical Analysis.
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