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B.A./B.Sc. (12+3 System of Education) (Semester - I) (CBGS) (Batch 2023-26)

(Faculty of Sciences)

SEMESTER - I

MATHEMATICS

PAPER–I : ALGEBRA

Time: 3 Hours                                                                                                              L-T-P: 4-0-0
Marks: 100

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

SECTION–A

Linear independence of row and column vectors. Row rank, Column rank of a matrix, Equivalence
of column and row ranks, Nullity of matrix, Applications of matrices to a system of linear
(both homogeneous and non–homogeneous) equations. Theorems on consistency of a system of
linear equations.

SECTION–B

Eigen values, Eigen vectors, minimal and the characteristic equation of a matrix. Cayley Hamilton
theorem and its use in finding inverse of a matrix. Quadratic Forms, quadratic form as a product
of matrices. The set of quadratic forms over a field.

SECTION–C

Congruence of quadratic forms and matrices. Congruent transformations of matrices. Elementary
congruent transformations. Congruent reduction of a symmetric matrix. Matrix Congruence of
skew–symmetric matrices. Reduction in the real field. Classification of real quadratic forms in n
variables. Definite, semi–definite and indefinite real quadratic forms. Characteristic properties of
definite, semi–definite and indefinite forms.

SECTION–D

Relations between the roots and coefficients of general polynomial equation in one variable.
Transformation of equations and symmetric function of roots, Descarte's rule of signs, Newton's
Method of divisors, Solution of cubic equations by Cardan method, Solution of biquadratic
equations by Descarte's and Ferrari's Methods.

Books Recommended:-
1. K.B. Dutta: Matrix and Linear Algebra, Prentice Hall of India Pvt. Ltd., New Delhi (2002).
2. H.S. Hall and S.R. Knight: Higher Algebra, H.M. Publications, 1994.
3. Chandrika Parsad: Text book on Algebra and Theory of Equations, Pothishala Pvt. Ltd.,

Allahabad.
4. S.L. Loney: Plane Trigonometry Part–II, Macmillan and Company, London.
5. Shanti Narayan and P.K. Mittal: Text Book of Matrices.
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B.A./B.Sc. (12+3 System of Education) (Semester -I) (CBGS) (Batch 2023-26)

(Faculty of Sciences)

SEMESTER - I

MATHEMATICS

PAPER–II: CALCULUS AND TRIGONOMETRY

Time: 3 Hours L-T-P: 3-0-0
Marks: 75

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

SECTION–A

Real number system and its properties, lub, glb of sets of real numbers, limit of a function, Basic
properties of limits, Continuous functions and classification of discontinuities, Uniform continuity.

SECTION–B

Differentiation of hyperbolic functions, Successive differentiation, Leibnitz theorem, Taylor's and
Maclaurin's theorem with various forms of remainders, Indeterminate forms.

SECTION–C

De–Moivre's Theorem and its applications, circular and hyperbolic functions and their inverses.

SECTION–D

Exponential and Logarithmic function of a complex variable, Expansion of trigonometric
functions, Gregory's series, Summation of series.

Books Recommended:-

1. N. Piskunov: Differential and Integral Calculus, Peace Publishers, Moscow.
2. Tom M. Apostol: Calculus: An Indian  Adaptation, Wiley India, 2023
3. Erwin Kreyszig: Advanced Engineering Mathematics, John Wiley and Sons, 1999.
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B.A./B.Sc. (12+3 System of Education) (Semester - II) (CBGS) (Batch 2023-26)

(Faculty of Sciences)

SEMESTER -II

MATHEMATICS

PAPER–I: CALCULUS AND DIFFERENTIAL EQUATIONS

Time: 3 Hours L-T-P: 4-0-0
Marks: 100

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

SECTION–A

Asymptotes, Tests for concavity and convexity, Points of inflexion, Multiple Points, Curvature,
Tracing of Curves (Cartesian and Parametric coordinates only).

SECTION–B

Integration of hyperbolic functions. Reduction formulae. Definite integrals. Fundamental theorem
of integral calculus. Quadrature, rectification.

SECTION–C

Exact differential equations. First order and higher degree equations solvable for x,y,p. Clairaut's
form and singular solutions. Geometrical meaning of a differential equation. Orthogonal
trajectories.

SECTION–D

Linear differential equations with constant and variable coefficients. Variation of Parameters
method, reduction method, series solutions of differential equations. Power series method, Bessel
and Legendre equations (only series solution).

Books Recommended:-

1. D.A. Murray: Introductory Course in Differential Equations. Orient Longman (India), 1967.
2. G.F. Simmons: Differential Equations, Tata McGraw Hill, 1972.
3. E.A. Codington: An Introduction to Ordinary Differential Equations, Prentice Hall of India,

1961.
4. Tom M. Apostol: Calculus: An Indian  Adaptation, Wiley India, 2023
5. Erwin Kreyszig: Advanced Engineering Mathematics, John Wiley and Sons, 1999. 52
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B.A./B.Sc. (12+3 System of Education) (Semester - II) (CBGS) (Batch 2023-26)

(Faculty of Sciences)

SEMESTER - II

MATHEMATICS

PAPER–II: CALCULUS

Time: 3 Hours L-T-P: 3-0-0
Marks: 75

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

SECTION–A

Limit and Continuity of functions of two variables, Partial differentiation, Change of variables,
Partial derivatives and differentiability of real–valued functions of two variables, Schwartz’s and
Young’s Theorem, Statements of Inverse and implicit function theorems and applications.

SECTION–B

Euler’s theorem on homogeneous functions, Taylor’s theorem for functions of two variables,
Jacobians, Envelopes. Evolutes, Maxima, Minima and saddle points of functions of two variables.

SECTION–C

Lagrange’s undetermined multiplier method, Double and Triple Integrals, Change of variables,
Applications to evaluation of areas, Volumes, Surfaces of solid of revolution, Change of order of
integration in double integrals.

SECTION–D

Application to evaluation of area, volume, surface of solids of revolutions.

Books Recommended:-

1. Narayan, S. and P.K. Mittal: Integral Calculus. Sultan Chand & Sons.
2. Narayan S. and P.K. Mittal: Differential Calculus, Sultan Chand & Sons.
3. Tom M. Apostol: Calculus: An Indian  Adaptation, Wiley India, 2023
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B.A./B.Sc. (12+3 System of Education) (Semester - III) (CBGS) (Batch 2023-26)

(Faculty of Sciences)

SEMESTER-III

MATHEMATICS

PAPER–I: ANALYSIS

Time: 3 Hours L-T-P: 4-0-0
Marks: 100

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

SECTION–A

Definition of a sequence. Theorems on limits of sequences. Bounded and monotonic sequences.
Cauchy's convergence criterion.

SECTION–B
Series of non-negative terms. Comparison tests. Cauchy's integral test. Ratio test. Cauchy's root
test. Logarithmic test. Cauchy condensation test, Gauss test, Alternating series. Leibnitz’s test.
Absolute and conditional convergence.

SECTION–C

Partitions, Upper and lower sums. Upper and lower integrals, Riemann integrability. Conditions
of existence of Riemann integrability of continuous functions and of monotone functions. Algebra
of integrable functions.

SECTION–D
Improper integrals and statements of their conditions of existence. Test of the convergence of
improper integral, Beta and Gamma functions.

Books Recommended:
1. Malik, S.C. and Savita Arora: Mathematical Analysis, Wiley Eastern Ltd. (1991).
2. Apostal, T.M.: Mathematical Analysis, Addison Wesley Series in Mathematics (1974).
3. Narayan, S. and P.K. Mittal: Integral Calculus, Sultan Chand & Sons.
4. Tom M. Apostol: Calculus: An Indian  Adaptation, Wiley India, 2023
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B.A./B.Sc. (12+3 System of Education) (Semester - III) (CBGS) (Batch 2023-26)

(Faculty of Sciences)

SEMESTER-III

MATHEMATICS

PAPER–II: ANALYTICAL GEOMETRY

Time: 3 Hours                                                                                                              L-T-P: 3-0-0
Marks: 75

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

SECTION–A

Transformation of axes, shifting of origin, Rotation of axes in two dimension and three dimension,
The invariants, Joint equation of pair of straight lines, equations of bisectors

SECTION–B

Parabola and its properties. Tangents and normals, Pole and polar, pair of tangents at a point,
Chord of contact, equation of the chord in terms of mid point and diameter of conic.

SECTION–C

Ellipse and hyperbola with their properties, Tangents and normals, Pole and polar, pair of tangents
at a point, Chord of contact, Identifications of curves represented by second degree equation
(including pair of lines).

SECTION–D

Intersection of three planes, condition for three planes to intersect in a point or along a line or to
form a prism, Sphere: Section of a sphere by a plane, spheres of a given circle. Intersection of a
line and a sphere. Tangent line, tangent plane, power of a point w.r.t. a shpere, radical planes.

Books Recommended

1. Gorakh Prasad and H.C. Gupta: Text Book on Coordinate Geometry.
2. S.L. Loney: The Elements of Coordinate Geometry, Macmillan and Company, London.
3. Narayan, S.: Analytical Solid Geometry, Sultan Chand & Sons (2005).
4. Kreyszig, E.: Advanced Engineering Mathematics.
5. Thomos, G.B. and Finney, R.L.: Calculus and Analytic Geometry.
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B.A./B.Sc. (12+3 System of Education) (Semester - IV) (CBGS) (Batch 2023-26)

(Faculty of Sciences)

SEMESTER-IV

MATHEMATICS

PAPER–I: STATICS AND VECTOR CALCULUS

Time: 3 Hours                                                                                                              L-T-P: 4-0-0
Marks: 100

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

SECTION–A

Composition and resolution of forces (parallelogram law, triangle law, polygon law, Lami's
Theorem, (ּג-µ) theorem, Resultant of a number of coplanar forces, parallel forces. Moments,
Varignon’s theorem of moments, Couples, Resultant of two Coplanar Couples, Equilibrium of two
coplanar couples, Resultant of a force and a couple. Equilibrium of coplanar forces.

SECTION–B

Friction, Laws of friction, Equilibrium of a particle on a rough plane. Centre of Gravity: Centre of
gravity of a rod, triangular lamina, solid hemisphere, hollow hemisphere, solid cone and hollow
cone.

SECTION–C

Vector differentiation, Gradient, divergence and curl operators, line integrals, Vector identity,
Vector integration.

SECTION–D

Theorems of Gauss, Green, Stokes and problems based on these.

Books Recommended:
1. S.L. Loney: Statics, Macmillan and Company, London.
2. R.S. Verma: A Text Book on Statics, Optical Pvt. Ltd., Allahabad.
3. Spiegal, M.R.: Introduction to Vector Calculus and Tensor.
4. Spiegal, M.R.: Vector Analysis.
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B.A./B.Sc. (12+3 System of Education) (Semester - IV) (CBGS) (Batch 2023-26)

(Faculty of Sciences)

SEMESTER-IV

MATHEMATICS

PAPER–II: SOLID GEOMETRY

Time: 3 Hours L-T-P: 3-0-0
Marks: 75

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

SECTION–A

Cylinder as surface generated by a line moving parallel to a fixed line and through fixed curve.
Different kinds of cylinders such as right circular, elliptic, hyperbolic and parabolic in standard
forms

SECTION–B

Cone with a vertex at the origin as the graph of homogeneous equation of second degree in x, y,
z. Cone as a surface generated by a line passing through a fixed curve and fixed point outside the
plane of the curve, right circular and elliptic cones.

SECTION–C

Equation of surface of revolution obtained by rotating the curve about the z-axis in the
form of . Equation of ellipsoid, hyperboloid and paraboloid in standard forms.

SECTION–D

Surfaces represented by general equation of 2nd degree S = 0. Tangent lines, tangent planes and
Normal plane.

Books Recommended:

1. Narayan, S.: Analytical Solid Geometry, Sultan Chand & Sons (2005).
2. Kreyszig, E.: Advanced Engineering Mathematics.
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B.A./B.Sc. (12+3 System of Education) (Semester - V) (CBGS) (Batch 2023-26)

(Faculty of Sciences)

SEMESTER-V

MATHEMATICS

PAPER–I: DYNAMICS

Time: 3 Hours                                                                                                              L-T-P: 4-0-0
Marks: 100

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

SECTION–A

Rectilinear motion in a starlight line with uniform acceleration, Newton's laws of motion, Motion
of two particles connected by a string.

SECTION–B

Motion along a smooth inclined plane, Variable acceleration, Simple Harmonic Motion.

SECTION–C

Curvilinear motion of particle in a plane, Definition of velocity and acceleration, projectiles,
Oscillations: Free Vibrations, Simple Pendulum, Conical Pendulum.

SECTION–D

Work, Power and Energy: Kinetic and Potential energy, Conservative forces. Theorem of
conservation of energy. Work done against gravity.

Books Recommended:

1. S.R.Gupta: A text book of Dynamics
2. F. Chorlton: Dynamics.
3. S.L. Loney: An Elementary Treatise on the Dynamics of a Practice and of Rigid Bodies,

Cambridge University Press, 1956.
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B.A./B.Sc. (12+3 System of Education) (Semester - V) (CBGS) (Batch 2023-26)

(Faculty of Sciences)

SEMESTER-V

MATHEMATICS

PAPER–II: NUMBER THEORY

Time: 3 Hours L-T-P: 3-0-0
Marks: 75

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

SECTION–A
Preliminaries: Proof by induction, Binomial Theorem. Divisibility in Integers: Basic Definitions
and Properties, The division Algorithm, GCD, The Euclidean Algorithm, LCM, Existence and
determination of solution to the linear Diophantine equation ax +by = c, primes-definition &
Properties, the fundamental theorem of Arithmetic.

SECTION–B
Number-theoretic functions: the greatest integer function, Euler’s Phi-function, Sum & number of
divisors functions, function & the Inversion formula.

SECTION–C
Congrunces-definition and properties, linear congruences, existence & solution of the linear
congruence, , Complete and reduces residue systems, Chinese remainder
theorem.

SECTION–D
Fermat’s theorem, Euler’s theorem, Pseudoprimes Wilson;s theorem. Application to
Cryptpgraphy-Factorization methods due to Fermat, RSA.

Books Recommended:

1. David M. Burton: Elementary Number Theory, Seventh Edition, McGraw-Hill, Indian
Reprint, 2012.

2. Ivan Niven, Herbert S, Zuckerman & Hugh L. Montgomery : An Introduction to the theory
of Numbers, Wiley, fifth edition, 1991.

3. Tom M. Apostol, An introduction to Analystical Number Theory, Springer-Verlag, UTM.
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B.A./B.Sc. (12+3 System of Education) (Semester -VI) (CBGS) (Batch 2023-26)

(Faculty of Sciences)

SEMESTER-VI

MATHEMATICS

PAPER–I: LINEAR ALGEBRA

Time: 3 Hours                                                                                                              L-T-P: 4-0-0
Marks: 100

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

SECTION–A

Definition of groups, rings and fields with examples. Definition of a vector space, subspaces with
examples. Direct sum of subspaces. Linear span, Linear dependence, Linear independence of
vectors. Linear combination of vectors.

SECTION–B

Basis of a vector space, Finitely generated vector spaces. Existence theorem for basis. Invariance
of the number of elements of the basis set. Dimension of sum of two subspaces. Quotient space
and its dimension.

SECTION–C

Linear transformation. Algebra of linear transformation. Rank- Nullity theorem, Isomorphism and
Isomorphic spaces.

SECTION–D

Matrix of a linear transformation. Changes of basis, Linear operator.

Books Recommended:

1. K.Hoffman & R. Kunze : Linear Algebra, 2nd Edition, Prentice Hall, New Jersey, 1971.
2. V. Krishnamurthy, V. P. Mainra and J.L. Arora: An Introduction to Linear Algebra, East West

Press, 1976.
3. Shanti Narayan & P.K. Mittal: A Text Book of Matrices, 10th Edition (2002), S.Chand & Co.
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B.A./B.Sc. (12+3 System of Education) (Semester -VI) (CBGS) (Batch 2023-26)

(Faculty of Sciences)

SEMESTER-VI

MATHEMATICS

PAPER–II: NUMERICAL ANALYSIS

Time: 3 Hours L-T-P: 3-0-0
Marks: 75

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.
Note : The non-programmable scientific calculator is allowed in the examination.

SECTION–A

Error generation, propagation, error estimation and error bounds, Solution of non-linear equations,
Bisection method, Iteration method, Newton's Method, Generalized Newton's Method, Method of
false position, Muller's method, Rate of convergence of these methods.
Solution of linear system of equation; Direct method, Gauss elimination variant (Gauss Jordan and
Crout reduction), Triangular Method, Iterative Method, Jacobi’s Method, Gauss Seidel Method.

SECTION–B

Finite Differences: Forward, Backward, Central, Divided differences, shift operator, relationship
between the operators and detection of errors by use of difference operator.

SECTION–C

Interpolation with divided difference, Newton’s formula, Lagrangian Method, Finite difference
interpolation, Gauss formula, Stirling formula, Bessel’s formula, Error Estimation, Extrapolation.
Numerical differentiation, Method based on interpolation. Numerical Integration, Trapezoidal
rule, Simpson’s rule, Weddle rule, Romberg Integration.

SECTION–D

Gaussian integration method, Gaussian legendre integration. Double numerical integration.
Numerical solution of ordinary differential equations, Initial value problem, Taylor’s method,
Euler’s methods, Picard’s method, Milne’s Method, Runge-Kutta Method. Predictor- Corrector’s
Method.

Books Recommended:

1. S.S. Sastry: Introductory Methods of Numerical Analysis, 2003 (3rd Edition), Prentice Hall of
India.
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B.A./B.Sc. (12+3 System of Education) (Semester–I) (CBGS) (Batch 2023-26)

(Faculty of Sciences)

SEMESTER–I

CHEMISTRY

(INORGANIC CHEMISTRY–I)

(THEORY)

Time: 3 Hrs. Marks: 50
Credits: 2-0-0 30 Hrs.

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

SECTION–A
I. Atomic Structure 7 Hrs.

Idea of de Broglie matter waves, Heisenberg uncertainty principle, atomic orbitals, Schrodinger
wave equation, significance of ψand ψ2, quantum numbers, radial and angular wave functions
and probability distribution curves, shapes of s,p,d orbitals. Aufbau and Pauli exclusion
principles, Hund’s multiplicity rule. Electronic configurations of the elements and ions.

SECTION–B
II. Periodic Properties 8 Hrs.

Position of elements in the periodic table; effective nuclear charge and its calculations. Atomic
and ionic radii, ionization energy, electron affinity and electronegativity –definition, methods of
determination or evaluation, trends in periodic table and applications in predicting and
explaining the chemical behaviour.

SECTION–C
III. Chemical Bonding 8 Hrs

Covalent Bond –Valence bond theory and its limitations, directional characteristics of covalent
bond, various types of hybridizationand shapes of simple inorganic molecules and ions. BeF2,
BF3,CH4, PF5, SF6, IF7, SnCI2, XeF4,  BF4,  SnCl6, CO3

2-, NO3
-, NO2

-, ClO4
-, ClO3

-, SO4
2-.

Valence shellelectron pair repulsion (VSEPR) theory to NH3, H3O+, SF4,CIF3, ICl2 and H2O. MO
theory, homonuclear (elements and ions of 1st and 2nd row), and heteronuclear (BO, CN–, CO,
NO+, CO+, CN) diatomic molecules, multicenter bonding in electron deficient molecule
(Boranes). Percentage ionic character from dipole moment and electronegativity difference.
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B.A./B.Sc. (12+3 System of Education) (Semester–I) (CBGS) (Batch 2023-26)

(Faculty of Sciences)

SECTION–D
IV. Ionic Solids 7 Hrs

Concept of close packing, Ionic structures, (NaCI type, Zinc blende and Wurtzite, CaF2 and
antifluorite), radius ratio rule and coordination number, limitation of radius ratio rule, lattice
defects, semiconductors, lattice energy and Born–Haber cycle, solvation energy and solubility of
ionic solids, polarizing power and polarisability of ions, Fajan’s rule. Metallic bond– free
electron, valence bond and band theories.
Weak Interactions –Hydrogen bonding, vander Waals forces.

Books Suggested:-
1. Cotton, F.A., Wilkinson, G., Gaus, P.L., Basic Inorganic Chemistry; 3rd edition, Pubs: John

Wiley Sons. 1995.
2. Lee, J.D., Concise Inorganic Chemistry; 4th edition, Pubs: Chapman Hall Ltd., 1991.
3. Shriver, D.E., Alkins, P.W., Langford, C.H., Inorganic Chemistry; 4th edition, Oxford

Publisher: Oxford University Press, 2006.
4. Douglas, B. McDamiel, D., Alexander, J., Concepts and Models of Inorganic Chemistry; 3rd

edition, Pubs: John Wiley and Sons Inc., 1994.
5. Miessler, G.L., Larr, D.A., Inorganic Chemistry; 3rd edition, Pubs: Pearson Education Inc.,

2004.
6. Jolly, W.L., Modern Inorganic Chemistry; 2nd edition, Pubs: McGraw-Hill Publishing

Company Limited, 1991.
7. Purcell, K.F., Kotz, J.C., Inorganic Chemistry; Pubs: W.B. Saunders Company, 1977.
8. Puri, B.R., Sharma, L.R., Kalia, K.C., Principles of Inorganic Chemistry; 30th edition, Pubs:

Milestones Publisher, 2006-07.
9. University General Chemistry, C.N.R. Rao, Macmillan.
10. Inorganic Chemistry, W.W. Porterfield Addison-Wesley.
11. Inorganic Chemistry, A.G. Sharpe, ELBS.
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B.A./B.Sc. (12+3 System of Education) (Semester–I) (CBGS) (Batch 2023-26)

(Faculty of Sciences)

SEMESTER–I

CHEMISTRY

(ORGANIC CHEMISTRY–I)

(THEORY)

Time: 3 Hrs. Marks: 75
Credits: 3-0-0 45 Hrs.

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

SECTION–A
I. Structure and Bonding (5 Hrs.)
Hybridization, bond lengths and bond angles, bond energy, localized and delocalized chemical
bond, Vander Waals interactions, hydrogen bonding,
Electron displacement: resonance effect, hyperconjugation, Inductive and electrometric effects
and their applications.

II. Mechanism of Organic Reactions (6 Hrs.)
Curved arrow notation, drawing electron movements with arrows, half–headed and double–
headed arrows, homolytic and heterolytic bond breaking. Types of reagents – electrophiles and
nucleophiles.
Reactive intermediates –Carbocations, carbanions, free radicals, carbenes, arenes and nitrenes
(examples, formation and stability). Assigning formal charges on intermediates and other ionic
species.

SECTION–B
III. Alkanes (4 Hrs.)
Isomerism in alkanes, sources, methods of formation (with special reference to Wurtz reaction,
Kolbe reaction, Corey–House reaction and decarboxylation of carboxylic acids), physical
properties and chemical reactions of alkanes. Mechanism of free radical halogenation of alkanes:
orientation, reactivity and selectivity.
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B.A./B.Sc. (12+3 System of Education) (Semester–I) (CBGS) (Batch 2023-26)

(Faculty of Sciences)

IV. Alkenes and Alkynes (8 Hrs.)
Nomenclature of alkenes, methods of formation, mechanisms of dehydration of alcohols and
dehydrohalogenation of alkyl halides. The Saytzeff rule, Hofmann elimination, physical
properties and relative stabilities of alkenes. Chemical reactions of alkenes:-mechanisms
involved in hydrogenation, electrophilic and free radical additions, Markownikoff’s rule,
hydroboration-oxidation, oxymercuration-demercuration, reduction. Epoxidation, ozonolysis,
hydration, hydroxylation and oxidation with KMnO4.
Substitution at the allylic and vinylic positions of alkenes.
Alkyne: Nomenclature, structure and bonding in alkynes. Methods of formation. Chemical
reactions of alkynes, acidity of alkynes. Mechanism of electrophilic and nucleophilic addition
reactions, hydroboration-oxidation, metal-ammonia reductions, oxidation and polymerization.

SECTION–C
V. Alkyl Halides (7 Hrs.)
Nomenclature and classes of alkyl halides, chemical reactions. Mechanisms of nucleophilic
substitution reaction of alkyl halides, SN2 and SN1 reactions with energy profile diagrams.
Nucleophilic elimination reaction.

VI. Cycloalkanes: (5 Hrs.)
Baeyer’s strain theory and its limitations. Ring strain in small rings (cyclopropane and
cyclobutane), theory of strainless rings. The case of cyclopropane ring : banana bonds.

SECTION–D
VII. Arenes and Aromaticity (10 Hrs.)
Aromaticity : the Huckel’s rule, aromatic ions.
Nomenclature of benzene derivatives. The aryl group. Aromatic nucleus and side chain.
Structure of benzene: Molecular formula and Kekule structure. Stability and carbon carbon bond
lengths of benzene, resonance structure.
Aromatic electrophilic substitution–general pattern of the mechanism, role of σ and π complexes.
Mechanism of nitration, halogenation, sulphonation, mercuration and Friedel Crafts reaction.
Energy profile diagrams. Activating and deactivating substituents, reactivity and orientation of
disubstitution. Side chain reactions of benzene derivatives.
Methods  of   formation   and   chemical   reactions of alkylbenzenes.

Books suggested:-
1. Solomons, T.W., Fryhle, C.B., Organic Chemistry; 9th edition, Pubs: Wiley India, 2007.
2. Wade Jr., L.G., Singh, M.S., Organic Chemistry; 6th edition, Pubs: Pearson education, 2008.
3. Fundamentals of Organic Chemistry, Solomons, John Wiley.
4. Introduction to Organic Chemistry, Sireitwieser, Heathcock and Kosover, Macmilan.
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SEMESTER–I

CHEMISTRY

(PRACTICAL)

Duration: 3½ Hrs. Marks: 50
Credits: 0-0-2 6 Period/Week

Inorganic Chemistry: Semi Micro analysis. Cation analysis, Separation and identification of
ions from groups I, II, III, IV, V, and VI. Anionic analysis. Four ions with no interference.

Organic Chemistry Laboratory Techniques
Determination of Melting Point
Naphthalene 80–82oC Cinnamic acid 132.5–133oC

Benzoic acid 121.5–1220C Salicylic acid 157.5–158oC

Urea 132.5–133oC Acetanilide 113.5–114oC

Succinic Acid 184.5–185oC m–dinitro benzene 90oC

P–dichlorobenzene 52oC Aspirin 135oC

Determination of Boiling Point
Ethanol 78oC Cyclohexane 81.4oC,

Benzene–80oC Toluene 110°C

Practical Examination
1) Inorganic Mixture 25
2) Melting Point/Boiling point of organic substance 10
3) Viva–Voce 10
4) Note Book 05

Books Suggested:-
1. Vogel’s Qualitative Inorganic Analysis, revised, Svehla, Orient Longman.
2. Experimental Inorganic Chemistry, W.G. Palmer, Cambridge. Standard Methods of

Chemical. Analysis, W.W. Scott: The Technical Press.
3. Laboratory Manual in Organic Chemistry, R.K. Bansal, Wiley Eastern.
4. Vogel’s Textbook of Practical Organic Chemistry, B.S. Furniss, A.J. Hannaford, V. Rogers,

P.W.G. Smith and A.R. Tatchell, ELBS.
5. Experiments in General Chemistry, C.N.R. Rao and U.C. Aggarwal, East-West Press.
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SEMESTER–II

CHEMISTRY

(INORGANIC CHEMISTRY–II)

(THEORY)

Time: 3 Hrs. Marks: 75
Credits: 3-0-0 45 Hrs.

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

SECTION–A
I. s–Block Elements–I 11 Hrs.

General characteristics of group I elements: Atomic and ionic radii, Ionisation energies,
Melting and boiling point, density, electropositive or metallic character, oxidation states, flame
colouration, photoelectric effect, nature of compound, lattice energies.
Chemical properties: Action with air, action with hydrogen, action with water, solutions in liquid
ammonia, reducing nature.
Anomalous Behaviour of lithium and its diagonal relationship with magnesium.

General characteristics of group II elements: Atomic and ionic radii, melting and boiling
point, ionisation energy, electropositive character, flame coloration, tendency to form bivalent
ions. Chemical properties: action with air, Combination with hydrogen, Action with water,
Action with nitrogen, Formation of halides. Anomalous Behaviour of Beryllium and its diagonal
relationship with Magnesium. Solvation and complexation tendencies of alkali metals and
alkaline earth metals. Role of Alkali metals and alkaline earth metals.

II. Acids and Bases
Arrhenius, Bronsted-Lowry, the Lux-Flood, solvent system and Lewis concepts of acids and
bases.

SECTION–B
III. p-Block Elements 11 hrs.
Group 13:
General characteristics, Atomic and ionic radii, melting and boiling point, Ionisation energies,
Oxidation states, Electropositive character,  Tendency to form covalent compounds,
Compounds of group 13: Hydrides, Oxides and hydroxidesm, Oxoacid; Boric acid: Preparation
from Borax, Colemanite, Boron nitride.
Structure and Properties of Boric acid: Action of heat, Acidic nature. Reaction with ethyl
alcohol, calcium fluoride and sulphuric acid.
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Preparation, properties and structure of Diborane. Borazine: preparation, properties and
structure. Boron halides: Relative strength of trihalides of Boron as lewis acids, Boron hydrides
(LiBH4,NaBH4), Structural difference between trihalides of Boron and Aluminium,
Anomalous behaviour of Boron and its diagonal relationship with Silicon.

Group 14
General characteristics; Atomic radii,   Ionisation energies, Melting and boiling point, oxidation
state, metallic character,   catenation, Allotropy, Tendency to form multiple bonding.
Compounds of group 14: Hydrides of silicon its preparation and properties, toxic nature of CO,
Dioxide of carbon and silicon (CO2 & SiO2). Comparison of carbon tetrachloride and silicon
tetrachloride. Chemistry of Fullerenes
Group 15
General characteristics: Atomicradii, Ionisation energies, Electronegativity, Oxidation states,
Metallic character, Catenation, Allotropy, Elemental state.
Compounds: Preparation, structure, comparative characteristics of hydrides of group 13
elements. Ammonia: Preparation by Haber’s process, chemical properties
Hydrazine: Preparation by Raschig’s process, chemical properties.
Hydrides of Phosphorus:  its laboratory preparation, chemical properties and uses.
Oxides of nitrogen and phosphorus, Oxo acids of nitrogen and phosphorus (structure and
basicity), Nitric acid: preparation By Ostwald’s process and properties, halides of P

SECTION–C
IV.p–Block Elements-II 11 Hrs.

Group 16
General characteristics: Atomic radii, Ionisation energies, Melting and boiling point, Electron
affinity, Oxidation state, Catenation, Elemental state, Allotropy.
Compounds: Comparative characteristics of Hydrides of group 16, Chemical properties of SO2,
structure of SO2 & SO3, Oxoacid of sulphur: structure and basicity. Prpreparation of sulphuric
acid by contacts process and its chemical properties

Group 17
General characteristics: Atomic radii, Ionisation energies, melting and boiling point, Electron
affinity, Electronegativity, Nonmetallic character, colour, Oxidation state and reactivity
Compounds: Characteristics of hydrides of group 17, Relative acidic strength of hydro acids and
Oxoacids of group 17, structure of interhalogen compounds and polyhalides.

Important compounds of p-block
Carbides, fluorocarbons, tetrasulphurtetranitride, Silicones and phosphazenes as examples of
inorganic polymers, nature of bonding in triphosphazenes.
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SECTION–D
V. Chemistry of Transition Elements 12 Hrs.

General characteristics of Transition Elements. Properties of the elements of the first
transition series, Relative stability of their oxidation state. Coordination number and
geometry.
General characteristics of elements of Second and Third Transition Series. Difference in the
properties of first transition elements with second and third transition series elements in
respect of ionic radii, oxidation states, magnetic behaviour.
Compounds of transition elements: TiO2, TiCl4, Peroxo compounds of chromium, chromyl
chloride test, potassium permanganate, manganese dioxide, ring test for nitrate, Prussian blue
and Turnbull’s blue, difference between chromous acetate and copper acetate, sodium
nitroprusside

Books Suggested:-

1. Cotton, F.A., Wilkinson, G., Gaus, P.L., Basic Inorganic Chemistry; 2nd edition, Pubs:
John Wiley and Sons, 1995.

2. Lee, J.D., Concise Inorganic Chemistry; 4th edition, Pubs: Chapman & Hall Ltd., 1991.
3. Shriver, D.E., Atkins, P.W., Inorganic Chemistry; 4th edition, Pubs: Oxford University

Press, 2006.
4. Douglas, B., Medaniel, D., Atenander, J., Concepts and Models of Inorganic

Chemistry; 3rd edition, Pubs: John Wiley and Sons Inc., 1994,
5. Porterfeild, W.W., Wesky, A., Inorganic Chemistry; Pubs: Addison-Wesky Publishing

Company, 1984.
6. Miessler, G.L., Tarr, D.A., Inorganic Chemistry; 3rd edition, Pubs: Pearson Education

Inc., 2004,
7. Jolly, W.L., Modern Inorganic Chemistry; 2nd edition, Pubs: Tata McGraw-Hill

Publishing Company Limited, 1991.
8. Purcell, K.F., Kotz, J.C., Inorganic Chemistry; Pubs: W.B. Saunders Company, 1977.
9. Puri, B.R., Sharma, L.R., Kalia, K.K., Principles of Inorganic Chemistry; 30th edition,

Pubs: Milestones Publisher, 2006-07.
10. Inorganic Chemistry, W.W. Porterfield Addison-Wesley.
11. Inorganic Chemistry, A.G. Sharpe, ELBS.
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SEMESTER–II

CHEMISTRY

(PHYSICAL CHEMISTRY–I)

(THEORY)

Time: 3 Hrs. Marks: 50
Credits: 2-0-0 30 Hrs.

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the
four Sections (A-D). Questions may be subdivided into parts (not exceeding four).
Candidates are required to attempt five questions, selecting at least one question from each
Section. The fifth question may be attempted from any Section.

Note: Log table and scientific calculators are allowed

SECTION–A
I. Gaseous States 7 Hrs.

Postulates of kinetic theory of gases, deviation from ideal behaviour, Van der Waal’s
equation of state.
Critical Phenomena: PV isotherms of real gases, continuity of states, the isotherms of Van
der Waal’s equation, relationship between critical constants and Van der Waals constants, the
law of corresponding states, reduced equation of state.
Molecular Velocities: Root mean square, average and most probable velocities. Qualitative
discussion of the Maxwell’s distribution of molecular velocities, collision number, mean free
path and collision diameter. Liquefaction of gases.

SECTION–B

II. Liquid State 8 Hrs.
Intermolecular forces, surface tension and viscosity of liquids and its determination. Structure
of liquids (a qualitative description). Structural differences between solids, liquids and gases.
Liquid crystals: Difference between liquids crystal, solid and liquid. Classification, structure
of nematic and cholestric phases. Thermography and seven segment cell.

SECTION–C
III.    Colloidal State 7 Hrs.
Definition of colloids, classification of colloids. Solids in liquids (Sol): kinetic, optical and
electrical properties, stability of colloids, protective action, Hardy Schulze law, gold number.
Liquids in liquids (emulsions): Types of emulsions, preparation. Emulsifiers. General
applications of colloids.



10
B.A./B.Sc. (12+3 System of Education) (Semester–II) (CBGS) (Batch 2023-26)

(Faculty of Sciences)

SECTION–D

IV. Solutions, Dilute Solutions and Colligative Properties 8 Hrs.

Ideal and non–ideal solutions, methods of expressing concentrations of solutions, activity and
activity coefficient. Dilute solution, colligative properties, Raoult’s law, Non-ideal system,
azeotropes-HCl-H2O and ethanol-water system.
Relative lowering of vapour pressure, molecular weight determination. Osmosis, Law of
osmotic pressure and its measurement, determination of molecular weight from osmotic
pressure. Elevation of boiling point and depression of freezing point, Thermodynamic
derivation of relation between molecular weight and elevation in boiling point and depression
in freezing point. Experimental methods for determining various colligative properties.
Abnormal molar mass, degree of dissociation and association of solutes.

Books Suggested:-
1. Atkins, P., Paula, J.de, Atkins Physical Chemistry; 8th edition, Pubs: Oxford University

Press, 2008.
2. Puri, B.R., Sharma, L.R., Pathania, M.S., Principles of Physical Chemistry; 43rd

edition, Pubs: Vishal Publishing Co., 2008.
3. Barrow, G.M., Physical Chemistry; 6th edition, Pubs: McGraw Hill Inc, 1996.
4. Rao, C.N.R., University General Chemistry; Pubs: Macmillan India, 1985.
5. Berry, R.S., Rice, S.A., Ross, J., Physical Chemistry; 2nd edition, Pubs: Oxford

University Press, 2000.
6. Albert, R.A., Silbey, R.J., Physical Chemistry; 1st edition, Pubs: John Wiley & Sons

Inc., 1992.
7. Dogra, S.K., Dogra, S., Physical Chemistry Through Problems; Pubs: Wiley Eastern

Limited, 1991.
8. Levine, I.N., Physical Chemistry; 5th edition, Pubs: Tata McGraw Hill Publishing Co.

Ltd., 2002.
9. Moore, W. J., Basic Physical Chemistry; Pubs: Prentice Hall of India Pvt. Ltd, 1983.
10. University General Chemistry, C.N.R. Rao, Macmillan.
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SEMESTER–II

CHEMISTRY

(PRACTICAL)

Duration: 3½ Hrs. Marks: 50
Credits: 0-0-2 6 Period/Week

Crystalisation :
Concept of recrystalisation.

1. Phthalic acid from hot water (using fluted filter paper & stem less funnel)
2. Acetanilide from boiling water.
3. Naphthalene from Ethanol
4. Benzoic acid from water

Physical Chemistry
1. To determine the specific reaction rate of hydrolysis of ethyl acetate catalysed by

Hydrogen ions at room temperature.
2. To study the effect of acid strength on hydrolysis of an ester.
Viscosity, Surface Tension (Pure Liquids) and thermochemistry
3. To study the viscosity and surface tension of Sucrose glycerine solution in water.
4. To determine the enthalpy of neutralisation of a weak acid/weak base versus strong

base/strong acid and determine the enthalpy of ionisation of the weak acid/weak base.
5. To determine the enthalpy of dissolution of Potassium Chlorate/Calcium chloride and

calculate the lattice energy of Potassium Chlorate from its enthalpy data using Born
Haber cycle.

Practical Examination:
Marks
1) Crystalisation 10
2) Physical Experiment 25
3) Viva–Voce 10
4) Note Book 05
Books Suggested:-
1. Experimental Organic Chemistry, Vol. I & II, P.R. Singh, D.S. Gupta and K.S. Bajpai,

Tata McGraw Hill.
2. Laboratory Manual in Organic Chemistry, R.K. Bansal, Wiley Eastern.
3. Vogel’s Textbook of Practical Organic Chemistry, B.S. Furniss, A.J. Hannaford, V.

Rogers, P.W.G. Smith and A.R. Tatchell, ELBS.
4. Experiments in General Chemistry, C.N.R. Rao and U.C. Aggarwal, East-West Press.
5. Experiments in Physical Chemistry, R.C. Das and B. Behra, Tata McGraw Hill.
6. Advanced Practical Physical Chemistry, J.B. Yadav, Goel Publishing House.
7. Advanced Experimental Chemistry, Vol. I, Physical, J.N. Guru and R. Kapoor, S. Chand

& Co.
8. Selected Experiments in Physical Chemistry, N.G. Mukherjee, J.N. Ghosh & Sons.
9. Experiments Physical Chemistry, J.C. Ghosh, Bharati Bhavan.
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SEMESTER–III

CHEMISTRY

ORGANIC CHEMISTRY–II

(THEORY)

Time: 3 Hrs. Marks: 50
Credits: 2-0-0 30 Hrs.

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the
four Sections (A-D). Questions may be subdivided into parts (not exceeding four).
Candidates are required to attempt five questions, selecting at least one question from each
Section. The fifth question may be attempted from any Section.

SECTION–A
I. Stereochemistry Organic Compounds (8 Hrs.)
Concept of isomerism. Types of isomerism.
Optical isomerism- elements of symmetry, molecular chirality, enantiomers,
stereogeniccentre, optical activity, properties of enantiomers, chiral and achiral molecules
with two stereogeniccentres, diastereomers, threo and erythrodiasteremers, meso compounds,
resolution of enantiomers, inversion, retention and racemization. Relative and absolute
configuration, sequence rules, D & L and R & S systems of nomenclature.
Geometric isomerism–determination of configuration of geometric isomers. E & Z system of
nomenclature.

SECTION–B
II. Isomerism (7 Hrs.)
Conformational isomerism–conformational analysis of ethane and n–butane; conformation of
cyclohexane, axial and equatorial bonds, conformation of mono substituted cyclohexane
derivatives. Newman projection and Sawhorse formulae, Fischer and flying wedge formulae.
Difference between configuration and conformation.

III. Alcohols
Classification and nomenclature. Monohydric alcohols—nomenclature. Acidic nature.
Reactions of alcohols, cleavage of O-H bond, C-O bond and dehydration reactions,
regioselectivity of dehydration. Dihydric alcohols—nomenclature, methods of formation,
chemical reactions of vicinal glycols, oxidative cleavage [Pb(OAC)4] and [HIO4] and
pinacol-pinacolone rearrangement.

SECTION–C
IV. Phenols (8 Hrs.)
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, acylation and
carboxylation. Mechanisms of Fries rearrangement, Claisen rearrangement, Gatterman
synthesis, Reimer Tiemann reaction.
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V. Preparation of Aldehydes and Ketones
Nomenclature and structure of the carbonyl group. Synthesis of aldehydes and ketones with
particular reference to the synthesis of aldehydes from acid chlorides, synthesis of aldehydes
and ketones using 1,3-dithianes, synthesis of ketones from nitriles and from carboxylic acids.

SECTION–D

VI. Properties of Aldehydes and Ketones (7 Hrs.)
Physical properties. Mechanism of nucleophilic additions to carbonyl group with particular
emphasis on benzoin, aldol, Perkin and Knoevenagel condensations.  Condensation with
ammonia and its derivatives. Witting reaction. Mannich reaction. Use of acetals as protecting
group. Oxidation of aldehydes, Baeyer-Villiger oxidation of Ketones, Cannizzaro reaction.
MPV, Clemmensen, Wolff-Kishner, LIAIH4 and NaBH4 reductions. Halogenation of
enolizable ketones.
Coupling reaction using Transition metal/metal complexes (formation of C-C bonds):
concept of Homo and Cross coupling reactions with emphasis on Glaser reaction, Ullman
reaction, Sonogashira, Suzuki, Hiyama, Negishi and Kumada coupling reactions.

Books Suggested:-
1. Morrison, R.T., Boyd, R.N., Organic Chemistry; 6th edition, Pubs: Prentice-Hall, 1992.
2. Wade Jr., L.G., Singh, M.S., Organic Chemistry; 6th edition, Pubs: Pearson Education,

2008.
3. Mukherji, S.M., Singh, S.P., Kapoor, R.P., Organic Chemistry; Pubs: Wiley Eastern

Limited, 1985, Vol. I, II, III.
4. Solomons, T.W., Fryhle, C.B., Organic Chemistry; 9th edition, Pubs: Wiley India, 2007.
5. Carey, F.A., Organic Chemistry; 4th edition, Pubs: McGraw-Hill, 2000.
6. Streitwieser, A., Clayton, Jr., Heathcock, H., Introduction to Organic Chemistry; 3rd

edition, Pubs: Macmillan Publishing Company, 1989.
7. University General Chemistry, C.N.R. Rao, Macmillan.
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SEMESTER–III

CHEMISTRY

PHYSICAL CHEMISTRY–II

(THEORY)

Time: 3 Hrs. Marks: 75
Credits: 3-0-0 45 Hrs

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the
four Sections (A-D). Questions may be subdivided into parts (not exceeding four).
Candidates are required to attempt five questions, selecting at least one question from each
Section. The fifth question may be attempted from any Section.

SECTION–A
I. Thermodynamics-I 11 Hrs.
Definition of thermodynamic terms: System, surroundings etc. Types of systems, intensive
and extensive properties. State and path functions and their differentials. Thermodynamic
process. Concept of heat and work.
First Law of Thermodynamics: Statement, definition of internal energy and enthalpy. Heat
capacity, heat capacities at constant volume and pressure and their relationship. Joule's law,
Joule-Thomson coefficient and inversion temperature, Calculation of w,q,dU & dH for the
expansion of ideal gases under isothermal and adiabatic conditions for reversible process.

SECTION–B

II. Thermochemistry: 12 Hrs.
Standard state, types of enthalpy of reactions, standard enthalpy of formation, Hess's Law of
heat summation and its applications. Heat of reaction at constant pressure and at constant
volume. Enthalpy of neutralization. Bond dissociation energy and its calculation from
thermo-chemical data, temperature dependence of enthalpy. Kirchhoff's equation.

III. Thermodynamics-II
Second Law of Thermodynamics: Need for the law, different statements of the 2ndlaw, Carnot
cycle and its efficiency, Carnot theorem. Thermodynamic scale of temperature.
Concept of Entropy : Entropy as a state function, entropy as a function of V & T, entropy as a
function of P & T, entropy change in physical change, Clausius inequality, entropy as a
criteria of spontaneity and equilibrium. Entropy change in ideal gases and mixing of gases.

SECTION–C
IV. Thermodynamics-III 11 Hrs.
Third Law of Thermodynamics: Nernst heat theorem, statement and 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.
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Equilibrium
V. Chemical Equilibrium
Equilibrium constant and free energy. Thermodynamic derivation of law of mass action.
Determination of Kp, Kc, Kaand their relationship, Clausius-Clapeyron equation, applications.

SECTION–D
VI.  Introduction to Phase Equilibrium 11 Hrs.
Statement and meaning of the terms-phase, component and degree of freedom, derivation of

Gibbs phase rule, phase equilibria of one component system-water, CO2 and S systems. Phase
equilibria of two component systems-solid-liquid equilibria, simple eutectic-Bi-Cd, Pb-Ag
systems, desilverisation of lead. Solid solutions-compound formation with congruent melting
point (Mg-Zn) and incongruent melting point, NaCl-H2O, FaCl3-H2O and CuSO4-H2O
system. Freezing mixtures, acetone-dry ice.

Partially miscible liquids Phenol-water, triethylamine-water, Nicotine-water System. Lower
and upper consulate temperature, Effect of impurity on consolute temperature, immiscible
liquids, steam distillation.
Nernst distribution law-thermodynamic derivation and applications.

Books Suggested:-
1. Atkins, P., Paula, J.de, Atkins Physical Chemistry; 8th edition, Pubs: Oxford University

Press, 2008.
2. Puri, B.R., Sharma, L.R., Pathania, M.S., Principles of Physical Chemistry; 43rd edition,

Pubs: Vishal Publishing Co., 2008.
3. Barrow, G.M., Physical Chemistry; 6th edition, Pubs: McGraw Hill Inc, 1996.
4. Rao, C.N.R., University General Chemistry; Pubs: Macmillan India, 1985.
5. Berry, R.S., Rice, S.A., Ross, J., Physical Chemistry; 2nd edition, Pubs: Oxford

University Press, 2000.
6. Albert, R.A., Silbey, R.J., Physical Chemistry; 1st edition, Pubs: John Wiley & Sons

Inc., 1992.
7. Dogra, S.K., Dogra, S., Physical Chemistry Through Problems; Pubs: Wiley Eastern

Limited, 1991.
8. Levine, I.N., Physical Chemistry; 5th edition, Pubs: Tata McGraw Hill Publishing Co.

Ltd., 2002.
9. Moore, W. J., Basic Physical Chemistry; Pubs: Prentice Hall of India Pvt. Ltd, 1983.
10. Metz, C.R., Theory and Problems of Physical Chemistry; Schaum’s outline series, 2nd

edition, Pubs: McGraw-Hall Book company, 1989.
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SEMESTER–III

CHEMISTRY

(PRACTICAL)

Duration: 3½ Hrs. Marks: 50
Credits: 0-0-2 6 Period/Week

Quantitative Analysis
Volumetric Analysis
a. Determination of acetic acid in commercial vinegar using NaOH.
b. Determination of alkali content-antacid tablet using HCI.
c. Estimation of calcium content in chalk as calcium oxalate by permanganometry.
d. Estimation of hardness of water by EDTA.
e. Estimation of ferrous and ferric by dichromate method.
f. Estimation of copper using sodiumthiosulphate.
Gravimetric Analysis
Analysis of Cu as CuSCN and Ni as Ni (dimethylgloxime)
Organic Chemistry Laboratory Techniques
Thin Layer Chromatography
Determination of Rf values and identification of organic compounds.
a. Separation of green leaf pigments (spinach leaves may be used).
b. Separation of a mixture of dyes using cyclohexane and ethyl acetate (8.5:1.5).
Practical Examination
1) Volumetry / Gravimetry 25
2) Thin Layer chromatography 10
3) Viva-Voce 10
4) Note Book 05

Books Suggested:-

1. Vogel’s Textbook of Quantitative Inorganic Analysis (revised), J. Bassett, R.C. Denney,
G.H. Jeffery and J. Mandham, ELBS.

2. Standard Methods of Chemical. Analysis, W.W. Scott: The Technical Press.
3. Experimental Inorganic Chemistry, W.G. Palmer, Cambridge.
4. Laboratory Manual in Organic Chemistry, R.K. Bansal, Wiley Eastern.
5. Vogel’s Textbook of Practical Organic Chemistry, B.S. Furniss, A.J. Hannaford,

V. Rogers, P.W.G. Smith and A.R. Tatchell, ELBS.
6. Experiments in General Chemistry, C.N.R. Rao and U.C. Aggarwal, East-West Press.
7. Experimental Organic Chemistry, Vol. I & II, P.R. Singh, D.S. Gupta and K.S. Bajpai,

Tata McGraw Hill.
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SEMESTER–IV

CHEMISTRY

INORGANIC CHEMISTRY–III

(THEORY)

Time: 3 Hrs. Marks: 75
Credits: 3-0-0 45 Hrs

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

SECTION–A
I. Coordination Compounds 11 Hrs.
Nomenclature of coordination compounds, Werner’s coordination theory and its experimental
verification, effective atomic number, polydentate, chelating ligands and chelation, factors
affecting stability of chelates, structural and stereoisomerism in coordination compounds with
co-ordination number 4 and 6, resolution of racemic mixture, Valence bond theory of transition
metal complexes, hybridization and geometry of complexes of Cr ions, Fe and its ions, Co3+, Ni
and its ions, Cu2+. Magnetic properties and colour of coordination compounds.  Application of
coordination compounds.

SECTION–B
II. Non-aqueous Solvents 12 Hrs.
Physical properties of a solvent and their role in chemical reaction. Types of solvents and their
general characteristics, types of reactions in non-aqueous solvents. Characteristics properties and
reactions of liquid NH3 and liquid SO2 as non-aqueous solvents.
III. Oxidation and Reduction
Oxidation-reduction as electron transfer reaction, oxidation number, redox reactions, Use of
redox potential data (electrochemical series), analysis of redox cycle, redox stability in water,
brief description and uses of Frost, Latimer and Pourbaix diagrams.

SECTION–C
IV. Chemistry of Lanthanide Elements 11 Hrs.
Electronic structure, general charaters of lanthanide, oxidation states, magnetic properties,
atomic and ionic radii, lanthanide contraction, cause and consequences. Methods of separation of
lanthanide from each other, Electronic absorption and uses of lanthanides.
V. Chemistry of Actinides
General features and chemistry of actinides, Electronic and magnetic properties of actinides and
their general comparison with the lanthanide elements, similarities between the later actinides
and the later lanthanides. Use as nuclear fuel, transuranic elements.
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SECTION–D
VI. Bioinorganic Chemistry 11 Hrs.
Essential and trace elements in biological processes, essential bulk elements and their role in
biological processes. Metalloporphyrins with special reference to haemoglobin and myoglobin.
Role and function of haemoglobin and myoglobin. Chemistry of transfer of O2 and CO2.
Biological role of alkali (Na+& K+) and alkaline earth metal ions with special reference to Ca2+

and Mg2+. Importance of trace elements in biology.

Books Suggested:
1. Cotton, F.A., Wilkinson, G., Gaus, P.L., Basic Inorganic Chemistry; 3rd edition, Pubs: John

Wiley Sons. 1995.
2. Lee, J.D., Concise Inorganic Chemistry; 4th edition, Pubs: Chapman Hall Ltd., 1991.
3. Shriver, D.E., Atkins, P.W., Langford, C.H., Inorganic Chemistry; 4th edition, Oxford

Publisher: Oxford University Press, 2006.
4. Douglas, B. McDaniel, D., Alexander, J., Concepts and Models of Inorganic Chemistry; 3rd

edition, Pubs: John Wiley and Sons Inc., 1994.
5. Porterfield, W.W., Wesley, A., Inorganic Chemistry; Pubs: Addison-Wesley Publishing

Company, 1984.
6. Miessler, G.L., Larr, D.A., Inorganic Chemistry; 3rd edition, Pubs: Pearson Education Inc.,

2004.
7. Jolly, W.L., Modern Inorganic Chemistry; 2nd edition, Pubs: McGraw-Hill Publishing

Company Limited, 1991.
8. Purcell, K.F., Kotz, J.C., Inorganic Chemistry; Pubs: W.B. Saunders Company, 1977.
9. Puri, B.R., Sharma, L.R., Kalia, K.C., Principles of Inorganic Chemistry; 30th edition, Pubs:

Milestones Publisher, 2006-07.
10. Inorganic Chemistry, W.W. Porterfield Addison-Wesley.
11. Inorganic Chemistry, A.G. Sharpe, ELBS.
12. University General Chemistry, C.N.R. Rao, Macmillan.
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SEMESTER–IV

CHEMISTRY

ORGANIC CHEMISTRY–III

(THEORY)

Time: 3 Hrs. Marks: 50
Credits: 2-0-0 30 Hrs

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

SECTION–A
I. Carboxylic Acids (8 Hrs.)
Nomenclature, structure and bonding, physical properties, acidity of carboxylic acids, effects of
substituents on acid strength. Reactions of carboxylic acids. Hell-Volhard-Zelinsky reaction.
Synthesis of acid chlorides, esters and amides. Reduction of carboxylic acids. Mechanism of
decarboxylation.

II. Carboxylic Acids Derivatives
Structure and nomenclature of acid chlorides, esters, amides and acid anhydrides, Relative
stability & reactivity of acyl derivatives. Physical properties, interconversion of acid derivatives
by nucleophilic acyl substitution. Preparation of carboxylic acid derivatives, chemical reactions.
Mechanisms of esterification and hydrolysis (acidic and basic).

SECTION–B
III. Ethers and Epoxides (8 Hrs.)
Nomenclature of ethers and methods of their formation, physical properties. Chemical reaction-
cleavage   and autoxidation, Ziesel's method. Synthesis of epoxides. Acid and base-catalyzed
ring opening of epoxides, orientation of epoxide ring opening, reactions of Grignard and
organolithium reagents with epoxiedes.

IV. 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 the
mechanism of electrophilic substitution. Mechanism of nucleophilic substitution reactions in
pyridine derivatives. Comparison of basicity of pyridine, piperidine and pyrrole.
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SECTION–C
V. Organic Compounds of Nitrogen (7 Hrs.)
Preparation of nitroalkanes and nitroarenes. Chemical reactions of nitroalkanes, Mechanisms of
nucleophilc substitution in nitroarenes and their reduction in acidic, neutral and alkaline media.
Reactivity, Structure and nomenclature of amines, Methods of preparation of amines by
Reductive amination of aldehydic and ketonic compounds, Gabriel-phthalimide reaction and
Hofmann bromamide reaction. Physical properties. Stereochemistry of amines. separation of a
mixture of primary, secondary and tertiary amines. Structural features effecting basicity of
amines. Amine salts as phase-transfer catalysts.

SECTION–D

VI. Organometallic Compounds (7 Hrs.)
Organomagnesium Compounds: The Grignard reagents formation, structure and chemical
reactions.
Organolithium Compounds: Formation and chemical reactions.
Organozinc and Organo copper Compounds: Nomenclature, structural features, Methods of
formation and chemical reactions.

Book Suggested:-

1. Morrison, R.T., Boyd, R.N., Organic Chemistry; 6th edition, Pubs: Prentice-Hall, 1992.
2. Wade Jr., L.G., Singh, M.S., Organic Chemistry; 6th edition, Pubs: Pearson Education, 2008.
3. Mukherji, S.M., Singh, S.P., Kapoor, R.P., Organic Chemistry; Pubs: Wiley Eastern Limited,

1985, Vol. I, II, III.
4. Solomons, T.W., Fryhle, C.B., Organic Chemistry; 9th edition, Pubs: Wiley India, 2007.
5. Carey, F.A., Organic Chemistry; 4th edition, Pubs: McGraw-Hill, 2000.
6. Streitwieser, A., Clayton, Jr., Heathcock, H., Introduction to Organic Chemistry; 3rd edition,

Pubs: Macmillan Publishing Company, 1989.
7. Introduction to Organic Chemistry, Sireitwieser, Heathcock and Kosover, Macmilan.
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SEMESTER–IV

CHEMISTRY

(PRACTICAL)

Duration: 3½ hrs. Marks: 50
Credits: 0-0-2 6 Period/Week

Qualitative Analysis
Detection of elements (N, S and halogens)
Detection of functional groups (phenolic, carboxylic, carbonyl, esters, carbohydrates, amines,
amides, nitro and anilide) in simple organic compounds. Conformation of compound by
melting/boiling point and preparation its derivatives.

Practical Examination
1) Detection of Elements 10
2) Detection of functional group, melting point& derivative preparation 25
3) Viva-Voce 10
4) Note Book 05

Book Suggested:-

1. Experimental Organic Chemistry, Vol. I & II, P.R. Singh, D.S. Gupta and K.S. Bajpai,

Tata McGraw Hill.

2. Laboratory Manual in Organic Chemistry, R.K. Bansal, Wiley Eastern.

3. Vogel’s Textbook of Practical Organic Chemistry, B.S. Furniss, A.J. Hannaford, V. Rogers,

P.W.G. Smith and A.R. Tatchell, ELBS.

4. Experiments in General Chemistry, C.N.R. Rao and U.C. Aggarwal, East-West Press.
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SEMESTER–V

CHEMISTRY

(INORGANIC CHEMISTRY–IV)

(THEORY)

Time: 3 Hrs. Marks: 50
Credits: 2-0-0 30 Hrs

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

SECTION–A
1. Metal-ligand Bonding in Transition Metal Complexes (8 Hrs)
Limitations of valence bond theory, an elementary idea of crystalfield theory, crystal field
splitting in octahedral, tetrahedral and square planar complexes, crystal field stabilization energy
for d-orbital electrons in tetrahedral and octahedral complexes, Spectrochemical series, factors
affecting the crystalfield parameters, Structural and Thermodynamic effects  of inner orbital
splittings, Jahn-Teller effects.

SECTION–B
2. Magnetic Properties of Transition Metal Complexes (8 Hrs)
Types of magnetic behaviour, methods of determining magnetic susceptibility by Gouy’s and
Faraday method. Variation of magnetic susceptibility with temperature, ferromagnetic and
antiferromagnetic substances, spin-only formula.  L-S coupling, correlation of µ s and µeff values,
orbital contribution to magnetic moments, application of magnetic moment data for
characterization of 3d-metal complexes. Temperature independent paramagnetism, anomalous
magnetic moment, paramagnetic and diamagnetic equilibrium.

3. Thermodynamic and Kinetic Aspects of Metal Complexes
A brief outline of thermodynamic stability of metal complexes and factors affecting the stability,
Nucleophilic Substitution reactions in square planar complexes: rate law, Trans- effect,
Mechanism of nucleophilic substitution in square planar complexes.

SECTION–C
4. Electronic Spectra of Transition Metal Complexes (7 Hrs)
Term symbols and coupling scheme, LS coupling, calculation of ground term state, microstates,
Types of electronic transitions, selection rules and relaxations, splitting of Russel-Saunder states
in octahedral and tetrahedral, spectrochemical series, Orgel diagram of one electron-one hole
system (d1, d4, d6 & d9) and two electron-two hole system (d2, d3, d7 & d8) in octahedral and
tetrahedral complexes.
Study of electronic transition in Cr3+ (octahedral), Co2+ (octahedral & tetrahedral), Mn2+

(octahedral), Ni2+ (octahedral) complexes. Limitation of Orgel diagram.
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SECTION–D
5. Organometallic Compounds: (7 Hrs)
Definition, nomenclature and classification of organometallic compounds. σ and π complexes,
types of organoligands, EAN rule, bonding in organometals,
Preparation, properties, bonding and applications of alkyllithium and organoaluminium
compounds (AlR3).Metal olefin complexes, bonding in metal-ethylenic complexes, Mechanism
of homogeneous hydrogenation reactions of alkene. Metal carbonyls: examples and bonding.

Books Suggested:-

1. Cotton, F.A., Wilkinson, G., Gaus, P.L., Basic Inorganic Chemistry; 3rd edition, Pubs: John
Wiley Sons. 1995.

2. Lee, J.D., Concise Inorganic Chemistry; 4th edition, Pubs: Chapman Hall Ltd., 1991.
3. Shriver, D.E., Alkins, P.W., Langford, C.H., Inorganic Chemistry; 4th edition, Oxford

Publisher: Oxford University Press, 2006.
4. Douglas, B. McDamiel, D., Alexander, J., Concepts and Models of Inorganic Chemistry; 3rd

edition, Pubs: John Wiley and Sons Inc., 1994.
5. Porterfield, W.W., Wesley, A., Inorganic Chemistry; Pubs: Addison-Wesley Publishing

Company, 1984.
6. Miessler, G.L., Larr, D.A., Inorganic Chemistry; 3rd edition, Pubs: Pearson Education Inc.,

2004.
7. Jolly, W.L., Modern Inorganic Chemistry; 2nd edition, Pubs: McGraw-Hill Publishing

Company Limited, 1991.
8. Purcell, K.F., Kotz, J.C., Inorganic Chemistry; Pubs: W.B. Saunders Company, 1977.
9. Puri, B.R., Sharma, L.R., Kalia, K.C., Principles of Inorganic Chemistry; 30th edition, Pubs:

Milestones Publisher, 2006-07.
10. Inorganic Chemistry, W.W. Porterfield Addison-Wesley.
11. Inorganic Chemistry, A.G. Sharpe, ELBS.



24
B.A./B.Sc. (12+3 System of Education) (Semester–V) (CBGS) (Batch 2023-26)

(Faculty of Sciences)

SEMESTER–V

CHEMISTRY

(PHYSICAL CHEMISTRY–III)

(THEORY)
Time: 3 Hrs. Marks: 75
Credits: 3-0-0 45 Hrs
Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

SECTION–A
1. Electrochemistry – I (12 hrs.)
Conduction in metals and in electrolyte solutions, specific conductance and equivalent
conductance, measurement of equivalent conductance, variation of equivalent and specific
conductance with dilution, Kohlrausch law, Arrhenius theory of electrolyte dissociation and its
limitations, weak and strong electrolytes, Ostwald's dilution law, its uses and limitations. Debye-
Huckel-Onsager's equation for strong electrolytes (elementary treatment only).
Migration of ions, Transport number: definition and determination by Hittorf method and
moving boundary method, factors affecting transport number.
Applications of conductivity measurements: determination of degree of dissociation,
determination of Ka of acids, determination of solubility product of sparingly soluble salt,
conductometric titrations.

Electrolytic and Galvanic cells-reversible and irreversible cells, conventional representation of
electrochemical cells.Standard electrode potential, standard hydrogen electrode, reference
electrodes, sign conventions, electrochemical series and its significance. Nernst equation,
derivation of cell E.M.F. and single electrode potential. EMF of a cell and its measurements.
Calculation of thermodynamic quantities of cell reactions (ΔG,ΔH and K).
Types of reversible electrodes: gas- metal ion, metal ion, metal insoluble salt-anion and redox
electrodes. Electrode reactions. EMF of reversible electrodes.

SECTION–B
2. Electrochemistry – II (11 Hrs.)
Polarization, over potential, hydrogen overvoltage and its application. Concept of activities and
activity coefficient.
Concentration cells with and without transference, liquid junction potential, application of
concentration cells, valency of ions, solubility product and pH determination, potentiometric
titrations.



25
B.A./B.Sc. (12+3 System of Education) (Semester–V) (CBGS) (Batch 2023-26)

(Faculty of Sciences)

3. Nuclear Chemistry
Introduction: Radioactivity, Nuclear Structure, Size of Nucleus, Mass Defects and Binding
Energy, Nuclear Stability, Nuclear Forces, Nuclear Spin and Moments of Nuclei, Nuclear
Models, Nuclear Decay Processes, The Laws of Radioactive Decay, Soddy-Fajans Group
Displacement Law, Rate of Nuclear Decay and Half Life Time (Kinetics of Radioactive Decay),
Induced Nuclear Reactions, Types of Nuclear Processes, High Energy Nuclear Reactions,
Nuclear Reaction Cross-Section, Artificial radioactivity, Detection and Measurement of
Radioactivity, Nuclear Fission, Nuclear Fusion, Applications of Radioactivity.

SECTION–C

4. Spectroscopy (11 Hrs.)
Introduction: Electromagnetic radiation, regions of the spectrum, basic features of different
spectrometers, statement of the Born-Oppenheimer approximation, degrees of freedom.

5. Rotational Spectrum
Diatomic molecules. Energy levels of a rigid rotor (semi classical principles), selection rules,
spectral intensity and position of lines, distribution using population distribution (Maxwell-
Boltzmann distribution) determination of bond length, qualitative description of non-rigid rotor,
isotope effect.

SECTION–D

6. Vibrational Spectrum (11 Hrs.)
Infrared spectrum: Energy levels of simple harmonic oscillator, selection rules, pure vibrational
spectrum, intensity, determination of force constant and qualitative relation of force constant and
bond energies, effect of an harmonic motion and isotope on the spectrum, vibration-rotation
spectra, P, Q and R branches, structural information from IR spectra, idea of vibrational
frequencies of different functional groups.
Raman Spectrum: Concept of polarizability, pure rotational and pure vibrational Raman spectra
of diatomic molecules, selection rules, O, Q and S branches. Comparison with IR spectra.

7. Electronic Spectrum
Concept of potential energy curves for bonding and antibonding molecular orbitals, qualitative
description of selection rules and Franck-Condon principle. Qualitative description of σ, π, and n
M.O., their energy levels and the respective transitions.
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Books Suggested:-

1. Atkins, P., Paula, J.de, Atkins Physical Chemistry; 8th edition, Pubs: Oxford University

Press, 2008.

2. Berry, R.S., Rice, S.A., Ross, J., Physical Chemistry; 2nd edition, Pubs: Oxford University

Press, 2000.

3. Albert, R.A., Silbey, R.J., Physical Chemistry; 1st edition, Pubs: John Wiley & Sons Inc.,

1992.

4. Levine, I.N., Physical Chemistry; 5th edition, Pubs: Tata McGraw Hill Publishing Co. Ltd,

2002.

5. Moore, W. J., Basic Physical Chemistry; Pubs: Prentice Hall of India Pvt. Ltd, 1983.

6. Metz, C.R., Theory and problems of Physical Chemistry; Schaum’s outline series,

2nd edition, Pubs: McGraw-Hall Book Company, 1989.

7. W. Kemp, “Organic Spectroscopy”.

8. C.N. Banwell “Fundamentals of Molecular Spectroscopy”.

9. D.L. Pavia, G.M. Lampan and G. S. Kriz, Introduction to Spectroscopy” Hartcourt College

Publishers, 2001
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SEMESTER–V

CHEMISTRY

(PRACTICAL)

Duration: 3½ Hrs. Marks: 50
Credits: 0-0-2 6 Period/week

(I) Synthesis and Analysis
(a)  Preparation of Sodium trioxalatoferrate (III)
(b)  Preparation of Ni-DMG Complex
(c )  Preparation of Copper tetrammine complex
(d)  Preparation of cis-bisoxalatodiaquachromate (III) ion

(II)  Physical Chemistry
(a) Conductometric Titrations

(i) Determine the end point of the following titrations by the conductometric methods.
Strong acid-Strong base
Weak acid-Strong base

(ii) Determine the composition of a mixture of acetic acid and the hydrochloric acid by
conductometric titration.

(b) Molecular Weight Determination of acetanilide, napthalane, using camphor as solvent
(Rast's methods).
(c ) pH metric titration :
(i) strong acid with strong base,
(ii) weak acid with strong base and determination of dissociation constant of a weak acid.
(d) Phase Equilibria to determine the distribution coefficient of iodine between CCI4 and

water.
(e) Refractometry
(i) Determination of refractive index of a liquid by Abbe refractometer, and hence the specific

and molar refraction.
(ii) To determine the composition of unknown mixture of two liquids by refractive index

measurements.

Practical Examination
1) Inorganic Synthesis 15
2) Physical experiment 20
3) Viva- Voce 10
4) Note Book 05
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Books Suggested:-

1. Experimental Inorganic Chemistry, W.G. Palmer, Cambridge.

2. Handbook of preparative Inorganic Chemistry, Vol. I & II, Brauer, Academic Press.

3. Inorganic Synthesis, McGraw Hill.

4. Experiments in General Chemistry, C.N.R. Rao and U.C. Aggarwal, East-West Press.

5. Experiments in Physical Chemistry, R.C. Das and B. Behra, Tata McGraw Hill.

6. Advanced Practical Physical Chemistry, J.B. Yadav, Goel Publishing House.

7. Advanced Experimental Chemistry, Vol. I, Physical, J.N. Guru and R. Kapoor, S. Chand & Co.

8. Selected Experiments in Physical Chemistry, N.G. Mukherjee, J.N. Ghosh & Sons.

9. Experiments Physical Chemistry, J.C. Ghosh, Bharati Bhavan.
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SEMESTER–VI

CHEMISTRY

ORGANIC CHEMISTRY– IV

(THEORY)

Time: 3 Hrs. Marks: 75
Credits: 3-0-0 45 Hrs

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

SECTION–A
1. Spectroscopy (12 hrs.)
Nuclear Magnetic Resonance (NMR) spectroscopy.
Magnetic properties of nuclei, Principle of NMR, Proton Magnetic Resonance (1HNMR)
spectroscopy, equivalent and non-equivalent protons, nuclear shielding and deshielding,
choosing solvent, chemical shift and factors affecting chemical shift, spin-spin splitting, areas
and peak intensity of signals, Application of PMR, interpretation of PMR spectra of simple
organic molecules such as ethyl bromide, ethanol, acetaldehyde, 1,1,2-tribromoethane, ethyl
acetate, toluene and acetophenone.

2. Electromagnetic Spectrum: Absorption Spectroscopy-I
Infrared (IR) Absorption spectroscopy – Introduction and principle of IR spectroscopy, Hooke’s
law, Fundamental vibrations, Selection rules, intensity and IR bands, factors affecting vibration
frequencies, characteristic absorption of various function groups, interpretation of IR spectra of
simple organic compounds.

SECTION–B
3. Electromagnetic Spectrum: Absorption Spectroscopy-II (11 Hrs.)
Ultraviolet (U.V.) absorption spectroscopy introduction- Beer-Lambert law, molar absorptivity,
types of electronic transitions, Concept of chromophores and auxochrome, Bathochrome,
hypsochrome, hyperchrome, hypochromic shifts, solvent effect on electronic transition, UV
spectra of conjugated compounds, Woodward-Fieser Rule, application of UV spectroscopy.

4. Problems based on spectroscopy
Problems pertaining to the structure elucidation of simple organic compounds using UV, IR and
PMR spectroscopic techniques.

5. Organic Synthesis via Enolates
Acidity of α-hydrogens, alkylation of diethyl malonate and ethyl acetoacetate. Synthesis of ethyl
acetoacetate: the Claisen condensation. Keto-enol tautomerism of ethyl acetoacetate.
Alkylation of 1,3-dithianes. Alkylation and acylation of enamines.
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SECTION–C
6. Carbohydrates (11 Hrs.)
Classification and nomenclature. Monosaccharides, mechanism of osazone formation,
interconversion of glucose and fructose, chain lengthening and chain shortening of aldoses.
Configuration of monosaccharides. Erythro and threodiastereomers. Conversion of glucose into
mannose. Formation of glycosides, ethers and esters. Determination of ring size of
monosaccharides. Cyclic structure of D(+)-glucose. Mechanism of mutarotation.
Structures of ribose and deoxyribose
An introduction to disaccharides (maltose, sucrose and lactose) and polysaccharides (starch and
cellulose) without involving structure determination.

SECTION-D
7. Amino Acids, Peptides, Proteins and Nucleic Acids (11 Hrs.)
Classification, structure and stereochemistry of amino acids. Acid-base behaviour, isoelectric
point and electrophoresis. Preparation and reactions of α-amino acids.
Structure and nomenclature of peptides and proteins. Classification of proteins. Peptide structure
determination, end group analysis, selective hydrolysis of peptides. Classical peptide synthesis,
solid-phase peptide synthesis. Structures of peptides and proteins. Levels of protein structure.
Protein denaturation/renaturation.
Nucleic acids: Introduction. Constituents of nucleic acids. Ribonucleosides and ribonucleotides.
The double helical structure of DNA.

Books Suggested :

1. Spectrometric Identification of Organic Compoundsby Robert M. Silverstein, Francis X.

Webster , David J. Kiemle, David L. Bryce ;Publisher: Wiley, 1981

2. Morrison, R.T., Boyd, R.N., Organic Chemistry; 6th edition, Pubs: Prentice-Hall, 1992.

3. Wade Jr., L.G., Singh, M.S., Organic Chemistry; 6th edition, Pubs: Pearson Education,

2008.

4. Mukherji, S.M., Singh, S.P., Kapoor, R.P., Organic Chemistry; Pubs: New Age

International, 1985, Vols. I, II, III.

5. Carey, F.A., Organic Chemistry; 4th edition, Pubs: McGraw-Hill, 2000.

6. Solomons, T.W., Fundamentals of Organic Chemistry; 5th edition, Pubs: John Wiley &

Sons, 1997.

7. Streitwieser, A., Clayton, Jr., Heathcock, H., Introduction to Organic Chemistry; 3rd

edition, Pubs: Macmillan Publishing Company, 1989.

8. D.L. Pavia, G.M. Lampan and G. S. Kriz, Introduction to Spectroscopy” Hartcourt

College Publishers, 2001
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SEMESTER-VI

CHEMISTRY

PHYSICAL CHEMISTRY–IV

(THEORY)

Time: 3 Hrs. Marks: 50
Credits: 2-0-0 30 Hrs

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

SECTION–A

1. Quantum Mechanics-I (7 hrs.)
Black-body radiation, Planck's radiation law, Photoelectric effect, heat capacity of solids, Bohr's
model of hydrogen atom (no derivation) and its defects, Compton effect.
de Broglie hypothesis, Heisenberg's uncertainty principle, Sinusoidal wave equation,
Hamiltonian operator, Schrodinger wave equation and its importance, physical interpretation of
the wave function, postulates of quantum mechanics, particle in a one dimensional box,
quantization of energy levels, extension to two and three dimensional boxes, degeneracy.

SECTION–B

2. Quantum Mechanics-II (8 hrs.)
Simple harmonic oscillator model of vibrational motion, setting up Schrodinger equation and
discussion of solution and wave functions. Rigid rotator model of rotation of diatomic molecules
transformation to spherical polar coordinates spherical harmonics and their discussion.
Qualitative investigation H-atom, setting up Schrodinger equation, radial and angular part, radial
distribution functions of 1s, 2s, 2p, 3s, 3p and 3d.

SECTION–C

3. Solid State (7 Hrs.)
Definition of space lattice and unit cell, Law of crystallography- (i) Law of constancy of
interfacial angles, (ii) Law of rationality of indices, (iii) Symmetry elements in crystals.
X-ray diffraction by crystals. Derivation of Bragg’s Law in Reciprocal space. Determination of
crystal structure of NaCl, KCl by use of Powder method; Laue’s method.



32
B.A./B.Sc. (12+3 System of Education) (Semester–VI) (CBGS) (Batch 2023-26)

(Faculty of Sciences)

SECTION-D
4. Photochemistry (8 Hrs.)
Interaction of radiation with matter, difference between thermal and photochemical processes.
Laws of photochemistry: Grothus–Drapper law, Stark–Einstein law, Jablonski diagram depicting
various processes occurring in the excited state, qualitative description of flourescence,
phosphorescence, non–radiative processes (internal conversion, intersystem crossing), quantum
yield, photosensitized reactions–energy transfer processes (simple examples).

Books Suggested :

1. Atkins, P., Paula, J.de, Atkins, Physical Chemistry; 8th edition, Pubs: Oxford University
Press, 2008.

2. Puri, B.R., Sharma, L.R., Pathania, M.S., Principles of Physical Chemistry; 43rd edition,
Pubs: Vishal Publishing Co., 2008.

3. Barrow, G.M., Physical Chemistry; 6th edition, Pubs: McGraw Hill Company Inc., 1996.
4. Rao, C.N.R., University General Chemistry; Pubs: Macmillan of India, 1985.
5. Berry, R.S., Rice, S.A., Ross, J., Physical Chemistry; 2nd edition, Pubs: Oxford University

Press, 2000.
6. Albert, R.A., Silbey, R.J., Physical Chemistry; I edition, Pubs: John Wiley & Sons Inc.,

1992.
7. Dogra, S.K., Dogra, S., Physical Chemistry Through Problems, Pubs: Wiley Eastern Ltd.,

1991.
8. Levine, I.N., Physical Chemistry; 5th edition, Pubs : Tata McGraw Hill Publishing Co. Ltd.,

2002.
9. Moore, W.J., Basic Physical Chemistry; Pubs : Prentice Hall of India Pvt. Ltd., 1983.
10. Metz, C.R., Theory and Problems of Physical Chemistry; Schaum’s outline series, 2nd

edition, Pubs: McGraw-Hall Book Company, 1989.
11. Banwell, C.N., McCash, E.M., Fundamentals of Molecular Spectroscopy; 4th edition, Pubs:

Tata McGraw Hill Publishing Co. Ltd., 1999.
12. Atkins, P. Friedman, R., Molecular Quantum Mechanics; 4th edition Pubs: Oxford

University Press, 2007.
13. Levine, I.N., Quantum Chemistry; 5th edition, Pubs: Prentice Hall International Inc., 2000.
14. Inorganic Chemistry, W.W. Porterfield Addison-Wesley.
15. Inorganic Chemistry, A.G. Sharpe, ELBS.
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SEMESTER-VI

CHEMISTRY

(PRACTICAL)

Duration 3½ Hrs. M. Marks: 50
Credits: 0-0-2 6 Period/week

(I)  Organic Chemistry Laboratory Techniques

(a) Column Chromatography
a) Separation of o & p nitrophenol
b) Separation of Leaf pigments from Spinach leaves
c) Separation of o & p nitro aniline
d) Separation of dyes.

(b) Synthesis of Organic Compounds

a) Preparation of p-nitroacetanilide
b) Preparation of p-bromoacetanilide
c) Green Chemistry Experiment: Preparation of benzilic acid from Benzyl-using

green approach.
d) Preparation of Methyl Orange, Methyl Red
e) Nitration of Salicyclic Acid by green approach (using ceric ammonium nitrate)

Practical Examination

1) Column Chromatography 18
2) Organic Synthesis 17
3) Viva-Voce 10
4) Note Book 05

Books suggested:

1. Experimental Organic Chemistry, Vol. I & II, P.R. Singh, D.S. Gupta and K.S. Bajpai,
Tata McGraw Hill.

2. Laboratory Manual in Organic Chemistry, R.K. Bansal, Wiley Eastern.
3. Vogel’s Textbook of Practical Organic Chemistry, B.S. Furniss, A.J. Hannaford,

V. Rogers, P.W.G. Smith and A.R. Tatchell, ELBS.
4. Experiments in General Chemistry, C.N.R. Rao and U.C. Aggarwal, East-West Press.



SYLLABUS FOR THE BATCH
FROM YEAR 2023 TO YEAR 2026

B.A. / B.Sc.
(12+3 SYSTEM OF EDUCATION)

English (Compulsory)
(Credit Based Grading System)

Examinations: 2023-26

GURU NANAK DEV UNIVERSITY
AMRITSAR

Note:   (i)  Copy rights are reserved.
Nobody is allowed to print it in any form.
Defaulters will be prosecuted.

(ii) Subject to change in the syllabi at any time.
Please visit the University website time to time.



B.A./B.Sc. (Semester System) (12+3 System of Education) (CBGS) (Batch 2023-26)
(Faculty of Languages)

INDEX

Sr. No. English (Compulsory) Page No.

1. Semester I 1

2. Semester II 2

3. Semester III 3

4. Semester IV 4

5. Semester V 5

6. Semester VI 6



1
B.A./B.Sc. (12+3 System of Education) (Semester–I) (CBGS) (Batch 2023-26)

(Faculty of Languages)

SEMESTER–I

ENC101: ENGLISH (COMPULSORY)

Time: 3 Hours
Credits: 4-0-0

(6 periods per week)
Total Marks: 100

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

Texts Prescribed:-
 Tales of Life (Guru Nanak Dev University, Amritsar) Stories at Sr. No. 1, 2, 3, 5 and 6
 Prose for Young Learners (Guru Nanak Dev University, Amritsar) Essays at

Sr. No. 1, 2, 3, 5 and 6
 English Grammar in Use (Fourth Edition) by Raymond Murphy, CUP

The syllabus is divided in four sections as mentioned below.

SECTION–A

English Grammar in Use, 4th Edition by Raymond Murphy, CUP (Units: 1-37)

SECTION–B

Paragraph Writing and English Grammar in Use (Units: 38-48)

SECTION–C

Tales of Life (Guru Nanak Dev University, Amritsar): Stories at Sr. No. 1, 2, 3, 5 and 6

SECTION–D

Prose for Young Learners: Essays at Sr. No. 1, 2, 3, 5 and 6
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B.A./B.Sc. (12+3 System of Education) (Semester–II) (CBGS) (Batch 2023-26)

(Faculty of Languages)

SEMESTER–II

ENC151: ENGLISH (COMPULSORY)

Time: 3 Hours
Credits: 4-0-0

(6 periods per week)
Total Marks: 100

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

Texts Prescribed:
1. Tales of Life (Guru Nanak Dev University, Amritsar) Stories at Sr. No. 7, 9, 10, 11, 12
2. Prose for Young Learners (Guru Nanak Dev University, Amritsar) Essays at Sr. No. 7, 8, 9,

10, 11
3. English Grammar in Use (Fourth Edition) by Raymond Murphy, CUP (Units: 49-97)

The syllabus is divided in four sections as mentioned below.

SECTION–A

English Grammar in Use, 4th Edition by Raymond Murphy, CUP (Units: 49-81)

SECTION–B

Personal letter Writing and English Grammar in Use (Units: 82-97)

SECTION–C

Tales of Life (Guru Nanak Dev University, Amritsar) 7, 9, 10, 11, 12

SECTION–D

Prose for Young Learners: Essays at Sr. No. 7, 8, 9, 10 and 11
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B.A./B.Sc. (12+3 System of Education) (Semester–III) (CBGS) (Batch 2023-26)

(Faculty of Languages)

SEMESTER–III

ENC201: ENGLISH (COMPULSORY)
Time: 3 Hours

Credits: 4-0-0
(6 periods per week)

Total Marks: 100
Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

Important Note: The textbook Making Connections (3rd edition) is significantly different from its
2nd edition. The third edition (by Kenneth J Pakenham, Jo EcEntire, Jessica Williams) is to be
followed for this course.

Texts Prescribed:
1. Making Connections by Kenneth J. Pakenham, Jo McEntire, Jessica Williams,

3rd Edition. CUP.
2. Moments in Time: An Anthology of Poems, GNDU, Amritsar.
3. English Grammar in Use (Fourth Edition) by Raymond Murphy, CUP

Texts Suggested:
Oxford Guide to Effective Writing and Speaking by John Seely
A Course in Grammar and Compostion by Geetha Nagaraj, Foundation Books, 2006

Syllabus is divided into four sections as mentioned below:

SECTION–A
English Grammar in Use (Fourth Edition) by Raymond Murphy, CUP: Units 98-130

SECTION–B
Essay writing and English Grammar in Use: Units 131-145

SECTION–C
Moments in Time: Poems at Sr. No. 1-6

SECTION–D
Making Connections by Kenneth J. Pakenham, 3rd Edn. CUP: Unit-I (Global Health) and
Unit-II (Multicultural Societies)
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B.A./B.Sc. (12+3 System of Education) (Semester–IV) (CBGS) (Batch 2023-26)

(Faculty of Languages)

SEMESTER–IV

ENC251: ENGLISH (COMPULSORY)
Time: 3 Hours

Credits: 4-0-0
(6 periods per week)

Total Marks: 100
Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

Important Note: The textbook Making Connections (3rd edition) is significantly different from its
2nd edition. The third edition (by Kenneth J Pakenham, Jo EcEntire, Jessica Williams) is to be
followed for this course.

Texts Prescribed:-

1. Making Connections by Kenneth J. Pakenham, Jo McEntire, Jessica Williams, 3rd Edition.
CUP.

2. Moments in Time: An Anthology of Poems, GNDU, Amritsar.
3. English Grammar in Use (Fourth Edition) by Raymond Murphy, CUP.

Syllabus is divided into four sections as mentioned below:

SECTION–A

English Grammar in Use (Fourth Edition) by Raymond Murphy, CUP: Revision of Units 26-37,
42-48, 92- 97, 113-120.

SECTION–B

Moments in Time: Poems at Sr. No. 7-12

SECTION–C

Making Connections by Kenneth J. Pakenham, 3rd Edn. CUP: SECTION–III
(Aspects of Language) and SECTION–IV (Sustaining Planet Earth)

SECTION–D

Essay type question based on the SECTION–“Beyond the reading” from the text, Making
Connections
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B.A./B.Sc. (12+3 System of Education) (Semester–V) (CBGS) (Batch 2023-26)

(Faculty of Languages)

SEMESTER–V
ENC301: ENGLISH COMPULSORY

Time: 3 Hours
Credits: 4-0-0

(6 periods per week)
Total Marks: 100

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

Texts Prescribed:
1. All My Sons by Arthur Miller
2. Poems of Nature and Culture, Guru Nanak Dev University, Amritsar
Texts Suggested (for Section D):
Oxford Guide to Effective Writing and Speaking by John Seely
A Course in Grammar and Compostion by Geetha Nagaraj, Foundation Books, 2006

The syllabus is divided into four sections as mentioned below:
Section - A

All My Sons by Arthur Miller: the whole text.

Section - B

The following poems from Poems of Nature and Culture:
William Wordsworth: “The World is Too Much with Us”
Gordon Lord Byron: “She Walks in Beauty”
P.B. Shelly: “Ozymandias”
Alfred Lord Tennyson: “In Memoriam”
Robert Browning: “Meeting at Night”
Mathew Arnold: “Dover Beach”
W.B. Yeats: “Words”
Wilfred Owen: “Strange Meeting”

Section - C

The following poems from Poems of Nature and Culture:
Robert Graves: “The Portrait”
W.H. Auden: “The Unknown Citizen”
Dylan Thomas: “Do not Go Gentle into That Good Night”
Ted Hughes: “The Thought-Fox”
Sylvia Plath: “Mirror”
Seamus Heaney: “Honeymoon Flight”
Rabindranath Tagore: “False Religion”
Nissim Ezekiel: “Night of Scorpion”

Section - D
Formal Letter and Application Writing, Resume Writing Business Writing and Report Writing.
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B.A./B.Sc. (12+3 System of Education) (Semester–VI) (CBGS) (Batch 2023-26)

(Faculty of Languages)

SEMESTER–VI

ENC351: ENGLISH (COMPULSORY)

Time: 3 Hours
Credits: 4-0-0

(6 periods per week)
Total Marks: 100

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.
Texts Prescribed:
1. The Guide by R.K. Narayan
2. Glimpses of Theatre, Guru Nanak Dev University Amritsar.

i) “The Will”
ii) “Villa for Sale”
iii) “Progress”
iv) “The Monkey’s Paw”
iv) “Sorry Wrong Number”
v) “No eggs!No eggs!”

SECTION–A

Study of the novel, The Guide by R.K. Narayan.

SECTION–B

One- act plays, and “The Will” and “Villa for Sale” from Glimpses of Theatre, Guru Nanak
Dev University Amritsar.

SECTION–C

One- act plays, “Progress” and “The Monkey’s Paw” from Glimpses of Theatre, Guru Nanak
Dev University Amritsar and Essay writing.

SECTION–D

One-act plays, “Sorry Wrong Number” and “No eggs! No eggs!” from Glimpses of Theatre,
Guru Nanak Dev University Amritsar.
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B.A./B.Sc. (12+3 System of Education) (Semester–I) (CBGS) (Batch 2023-26)

(Faculty of Sciences)

SEMESTER–I

PHYSICS

PAPER–A: MECHANICS

(THEORY)

Time : 3 Hrs.

Credit: 3
(3 Hrs./week)

Marks: 75

Note : There should be 20% numerical in each paper.

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

SECTION–A

Cartesian and spherical polar co–ordinate systems, area, volume, velocity and Acceleration in
these systems. Solid angle, Relationship of conservation laws and symmetries of space and time.

11 Lectures
SECTION–B

Various forces in Nature (Brief introduction) centre of mass, equivalent one body problem,
central forces, equation of motion under central force, equation of orbit and turning points.
Kepler Laws. Concept of Ether and Michelson son–Morley experiment.

11 Lectures
SECTION–C

Inertial frame of reference. Galilean transformation and Invariance. Non Inertial frames, coriolis
force and its applications. Variation of acceleration due to gravity with latitude. Focault
pendulum.

11 Lectures
SECTION–D

Elastic collision in Lab and C.M. system, velocities, angles and energies, crosss section of elastic
scattering, Rutherford scattering. Rigid Body motion; Rotational motion, principal moments and
Axes. Euler’s equations, precession and elementary gyroscope.

12 Lectures
Books Suggested:-
1. Mechanics, Berkeley Vol.–I, C. Kittle.
2. Mechanics, H.S. Hans & S.P. Puri.
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B.A./B.Sc. (12+3 System of Education) (Semester–I) (CBGS) (Batch 2023-26)

(Faculty of Sciences)

SEMESTER–I
PHYSICS

PAPER–B: ELECTRICITY AND MAGNETISM
(THEORY)

Time : 3 Hrs.
Credit: 2

(2 Hrs./week)
Marks: 50

Note : There should be 20% numericals in each paper.
Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

SECTION–A
Basic ideas of Vector Calculus Gradient, Divergence, curl and their physical significance.
Laplacian in rectangular, cylindrical and spherical coordinates. Coulomb’s Law for point charges
and countinuous distribution of charges. Electric field due to dipole, line charge and sheet of
charge. Electric flux, Gauss’s Law and its applications. Gauss’s divergence theorem and
differential form of Gauss’s Law. Green’s theorem.

12 Lectures
SECTION–B

Work and potential difference. Potential difference as line integral of field. Electric potential due
to a point charge, a group of point charges, dipole and quadrupole moments, long uniformly
charged wire, charged disc. Stoke’s theorem and its applications in Electrostatic field, curl E=0.
Electric fields as gradient of scalar potential. Calculation of E due to a point charge and dipole
from potential. Potential due to arbitrary charge distribution and multipole moments.

11 Lectures
SECTION–C

Poisson and Laplace’s equation and their solutions in Cartesian and spherical coordinates.
Concept of electrical images. Calculation of electric potential and field due to a point charge
placed near an infinitely conducting sheet.Current and current density, equation of continuity.
Microscopic form of Ohm’s Law (J=σE) and conductivity, Failure of Ohm’s Law.

11 Lectures
SECTION–D

Interaction between moving charges and force between parallel currents. Behaviour of various
substances in magnetic field. Definition of M and H and their relation to free and bound currents.
Permeability and susceptibility and their interrelationship. Orbital motion of electrons and
diamagnetism, Paramagnetism and Ferromagnetism. 11 Lectures
Books Suggested:-
1. Fundamentals of Electricity and Magnetism: Arthur F. Kipp.
2. Electricity and Magnetism, Berkeley Physics Course: Vol. II, E.M. Purcell.
3. Introduction to Classical Electrodynamics: David Griffith.
4. EM Waves and Radiating System: Edward C. Jordan and K.G. Balmain.
5. Fields and Waves Electromagnetic: David K. Cheng.
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B.A./B.Sc. (12+3 System of Education) (Semester–I) (CBGS) (Batch 2023-26)

(Faculty of Sciences)

SEMESTER–I

PHYSICS

(PRACTICAL)

Credit: 2
(4 Hrs./week)

Marks: 50

General Guidelines for Practical Examination:

I. The distribution of marks is as follows: Marks: 50

i) One experiment 20 Marks
ii) Brief Theory 10 Marks
iii) Viva–Voce 10 Marks
iv) Record (Practical file) 10 Marks

II.     There will be one sessions of 3 hours duration. The paper will have one session.
Paper will consist of 8 experiments out of which an examinee will mark 6 experiments and
one of these is to be allotted by the external examiner.

III. Number of candidates in a group for practical examination should not exceed 12.
IV. In a single group no experiment be allotted to more than three examinee in any group.

1. To study the dependence of moment of inertia on distribution of mass (by noting time
periods of oscillations using objects of various geometrical shapes but of same mass).

2. To establish relationship between torque and angular acceleration using fly wheel.
3. To find the moment of inertia of a flywheel.
4. Study of bending of beams and determination of Young’s modulus.
5. Determination of Poisson’s ratio for rubber.
6. To determine energy transfer, coefficient of restitution and verify laws of conservation of

linear momentum and kinetic energy in elastic collisions using one dimensional collisions
of hanging spheres.

7. To verify the laws of vibrating string by Melde’s experiment.
8. Measure time period as a function of distance of centre of suspension (oscillation) from

centre of mass, plot relevant graphs, determine radius of gyration and acceleration due to
gravity.

9. Find the value of ‘g’ by Kater’s pendulum.
10. Measure time period of oscillation of a Maxwell needle and determine modulus of rigidity

of the material of a given wire.
11. To measure logarithmic decrement, coefficient of damping, relaxation time, and quality

factor of a damped simple pendulum.
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B.A./B.Sc. (12+3 System of Education) (Semester–II) (CBGS) (Batch 2023-26)

(Faculty of Sciences)

SEMESTER–II

PHYSICS

PAPER–A: RELATIVITY AND ELECTROMAGNETISM

(THEORY)

Time : 3 Hrs.

Credit: 3
(3 Hrs./week)

Marks: 75

Note : There should be 20% numericals in each paper.
Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

SECTION–A

Postulates of special theory of relativity. Lorentz transformations, observer and viewer in
relativity. Relativity of simultaneity, Length, Time, velocities. Relativistic Doppeer effect.
Variation of mass with velocity, mass–energy equivalence, rest mass in an inelastic collision,
relativistic momentum & energy, their transformation, concepts of Minkowski space, four vector
formulation.

11 Lectures

SECTION–B

Invariance of charge, E in different frames of references. Fields of a point charge moving with
constant velocity, Lorentz’s force, Definition of B. BiotSavart’s Law and its application to long
straight wire, circular current loop and solenoid. Ampere’s Circuital law and its application.
Divergence and curl of B. Hall effect, derivation of Hall co–efficient. Vector potential,
current–density and its applications. Transformation equation of E and B from one frame to
another.

11 Lectures

SECTION–C

Faraday’s Law of EM induction, Displacement current, Mutual inductance and reciprocity
theorem. Self inductance, L for solenoid, Coupling of Electrical circuits. Analysis of LCR series
and parallel resonant circuits, Q–factor, Power consumed, power factor.

11 Lectures
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(Faculty of Sciences)

SECTION–D

Maxwell’s equations their derivation and characterizations, E.M. waves and wave equation in a
medium having finite permeability and permitivity but with conductivity σ). Poynting vector,
Impedance of a dielectric to EM waves. EM waves in a conducting medium and Skin depth. EM
wave velocity in a conductor and anomalous dispersion. Response of a conducting medium to
EM waves. Reflection and transmission of EM waves at a boundary of two dielectric media for
normal and oblique incidence.

12 Lectures
Books Suggested:-

1. Introduction to Electrodynamics: D.J. Griffiths
2. Physics of Vibrations and Waves: H.J. Pain.
3. EM Waves and Radiating Systems: Edward C. Jordan and K.G. Balmain.
4. Fields and Waves Electromagnetic: David K. Cheng.
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B.A./B.Sc. (12+3 System of Education) (Semester–II) (CBGS) (Batch 2023-26)

(Faculty of Sciences)

SEMESTER–II

PHYSICS

PAPER–B: VIBRATION AND WAVES

(THEORY)

Time : 3 Hrs.
Credit: 2

(2 Hrs./week)
Marks: 50

Note : There should be 20% numericals in each paper.

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

SECTION–A

Simply harmonic motion, energy of a SHO. Compound pendulum. Torsional pendulum
Electrical Oscillations Transverse Vibrations of a mass on string, superposition of two
perpendicular SHM having periods in the ration 1:1 and 1:2.

11 Lectures
SECTION–B

Decay of free Vibrations due to damping. Differential equation of damped harmonic motion,
types of motion, types of damping. Determination of damping co–efficient– Logarithmic
decrement, relaxation time and Q–Factor. Electromagnetic damping (Electrical oscillator).

11 Lectures
SECTION–C

Differential equation for forced mechanical and electrical oscillators. Transient and steady state
behaviour. Displacement and velocity variation with driving force frequency, variation of phase
with frequency, resonance. Power supplied to an oscillator and its variation with frequency.
Q–value and band width. Q–value as an amplification factor. Stiffness coupled oscillators,
Normal co–ordinates and normal modes of vibration. Inductive coupling of electrical oscillators.

12 Lectures
SECTION–D

Types of waves, wave equation (transverse) and its solution characteristic impedance of a string.
Impedance matching. Reflection and Transmission of waves at boundary. Reflection and
transmission of energy. Reflected and transmitted energy coefficients. Standing waves on a
string of fixed length. Energy of vibrating string. Wave and group velocity.

11 Lectures

Books Suggested:-
1. Fundamentals of Vibrations and Waves: S.P. Puri.
2. Physics of Vibrations and Waves: H.J. Pain
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B.A./B.Sc. (12+3 System of Education) (Semester–II) (CBGS) (Batch 2023-26)

(Faculty of Sciences)

SEMESTER–II

PHYSICS

(PRACTICAL)

Credit: 2
(4 Hrs. /week)

Marks: 50

General Guidelines for Practical Examination:

I. The distribution of marks is as follows :

i) One experiment 20 Marks
ii) Brief Theory 10 Marks
iii) Viva–Voce 10 Marks
iv) Record (Practical file) 10 Marks

II. There will be one sessions of 3 hours duration. The paper will have one session.
Paper will consist of 8 experiments out of which an examinee will mark 6 experiments
and one of these is to be allotted by the external examiner.

III. Number of candidates in a group for practical examination should not exceed 12.
IV. In a single group no experiment be allotted to more than three examinee in any group.

1. To determine low resistance with Carey-Foster’s Bridge.
2. To study the magnetic field produced by a current carrying solenoid using a search coil

and calculate permeability of air.
3. To study the induced e.m.f. as a function of the velocity of the magnet.
4. Study of phase relationships using impedance triangler for LCR circuit and calculate

impedance.
5. Resonance in a series LCR circuits for different R–value and calculate Q–value.
6. Resonance in a parallel LCR circuits for different R-value and calculate Q-value.
7. Capacitance by flashing and quenching of a neon lamp.
8. To compare capacitance of two capacitors by de–Sauty’s bridge.
9. To determined L using Anderson Bridge.
10. To find the value of BH the horizontal component of earth’s magnetic field in the lab

using a deflection & vibration magnetometer.
11. To study the variation of magnetic field with distance along the axis of coil carrying

current by plotting a graph.
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B.A./B.Sc. (12+3 System of Education) (Semester–III) (CBGS) (Batch 2023-26)

(Faculty of Sciences)

SEMESTER–III

PHYSICS

PAPER-A : STATISTICAL PHYSICS & THERMODYNAMICS

(THEORY)

Time : 3 Hrs.

Credit: 3
(2 Hrs./week)

Marks: 75
Note : There should be 20% numericals in each paper.

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

SECTION-A

Basic ideas of Statistical Physics, Scope of Statistical Physics, Basic ideas about probability,
Distribution of four distinguishable particles into compartments of equal size. Concept of
macrostates, microstates, Thermodynamic Probability, Effects of constraints on the system.
Distribution of  particles in two compartments. Deviation from the state of maximum probability.
Equilibrium state of dynamic system. Distribution of distinguishable n particles in k
compartments of unequal sizes.

11 Lectures
SECTION-B

Phase space and division into elementary cells. Three kinds of statistics. The basic approach in
three statistics. Maxwell Boltzman (MB) statistics applied to an ideal gas in equilibrium.
Experimental verification of law of distribution of molecular speeds. Need for Quantum
Statistics – B.E. Statement of planck’s law of Radiation Wien’s Displacement and Stefan’s law.
Fermi Dirac (FD) statistics. Comparison of M.B, B.E and F.D statistics.

11 Lectures

SECTION-C

Statistical definition of entropy, Change of entropy of system, additive nature of entropy, Law of
increase of entropy, Reversible and irreversible processes, and their examples, work done in
reversible process, examples of increase in entropy in natural processes, entropy and disorder,
Brief review of Terms, Laws of Thermodynamics, Carnot Cycle, Entropy changes in carnot
cycle, Applications of thermodynamics to thermoelectric effect, change of entropy along
reversible path in P-V diagram. Heat death of universe.

12 Lectures
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SECTION-D

Derivation of Maxwell Thermodynamics relations, Cooling produced by adiabatic stretching,
Adiabatic Compression, change of internal energy with volume, Specific heat and constant
pressure and constant volume. Expression for CP-Cv, Change of state and Claypron equation.

11 Lectures

Books Suggested:-

1. Statistical Mechanics: B.B. Laud, (Macmillan India Ltd.) 1981.
2. Statistical Physics: Bhattacharjee, J.K. (Allied Pub., Delhi) 2000.
3. Statistical Physics and Thermodynamics: V.S. Bhatia
4. A Treatise on Heat: M.N. Saha & B.N. Srivastava (The Indian Press Pvt. Ltd., Allahabad),

1965.
5. Thermal and statistical Physics-Concepts and Applicatins : S. Sharma, (Ane Books Pvt.

Ltd. 2021)
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SEMESTER–III

PHYSICS

PAPER–B: OPTICS AND LASERS

(THEORY)

Time : 3 Hrs.

Credit: 2
(2Hrs./week)

Marks: 50
Note : There should be 20% numericals in each paper.

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

SECTION-A

Interference of Light:
Superposition of light waves and interference, young’s double slit experiment, Conditions for
sustained interference pattern, Coherent sources of light, Interference pattern by division of wave
front, Fresnel Biprism, Displacement of fringes, Change of phase on reflection, Interference in
thin films due to reflected and transmitted light, non reflecting films, Newton’s Rings. Michelson
Interferometer.

11 Lectures

SECTION-B

Diffraction:
Huygen’s Fresnel’s theory, half-period zones, Zone plate, Distinction between fresnel and fraunh
offer diffraction. Fraunh offer diffraction at rectangular and circular apertures, Effect of
diffraction in optical imaging, Resolving power of telescope in diffraction grating, its use as a
spectroscopic element and its resolving power, Resolving power of microscope.

11 Lectures

SECTION-C

Polarization:
Plane Polarized light, Elliptically polarized light, wire grid polarizer, Sheet polarizer, Mauls'
Law, Brewester Law, Polarization by reflection, Scattering, Double reflection, Nicol prism,
Retardation plates, Production Analysis of polarized light, Quarter and half wave plates.

11 Lectures
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SECTION-D

Laser Fundamentals:
Derivation of Einstein relations, Concept of stimulated emission and population inversion,
broadening of spectral lines, three level and four level laser schemes, elementary theory of
optical cavity, Longitudinal and transverse modes. Components of laser devices, condition for
laser action, types of lasers, Ruby and Nd:YAG lasers, He-Ne and CO2 lasers construction, mode
of creating population inversion and output characteristics, application of lasers –a general
outline.

12 Lectures

Books Suggested:-

1. Fundamentals of Optics: F.A. Jenkins and Harvey E White, (Megraw Hill) 4th Edition, 2001.

2. Optics:  Ajoy Ghatak, (McMillan India) 2nd Edition, 7th Reprint, 1997

3. Optics: Born and Wolf, (Pergamon Press) 3rd Edition, 1965.

4. Laser Fundamentals:  W.T. Silfvast (Foundation Books), New Delhi, 1996.

5.    Laser and Non-Liner Optics:  B.B. Laud (New Age Pub.) 2002

6.    Laser:  Svelto, Plenum Press) 3rd Edition, New York
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SEMESTER–III

PHYSICS

(PRACTICAL)

Credit: 2
(4 Hrs./week)

Marks: 50

General Guidelines for Practical Examination:

I. The distribution of marks is as follows :
i) One experiment 20 Marks
ii) Brief Theory 10 Marks
iii) Viva–Voce 10 Marks
iv) Record (Practical file) 10 Marks

II. There will be one sessions of 3 hours duration. The paper will have one session.
Paper will consist of 8 experiments out of which an examinee will mark 6 experiments and
one of these is to be allotted by the external examiner.

III. Number of candidates in a group for practical examination should not exceed 12.

IV. In a single group no experiment be allotted to more than three examinee in any group.

1. To determine refractive index of glass and liquid using spectrometer.
2. To determine the Cauchy’s constants.
3. To study the refractive index of a doubly refracting prism.
4. To set up Newton’s rings to determine wavelength of sodium light.
5. To determine the wavelength by using plane diffraction grating (Use Hg source)
6. To determine dispersive power of plane diffraction grating.
7. To determine resolving power of a telescope.
8. To determine resolving power of a grating.
9. To measure an accessible (Horizontal and vertical) height using sextant.
10. To measure inaccessible height by using sextant.
11. Verify laws of probability distribution by throwing of similar coins.
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SEMESTER–IV

PHYSICS

PAPER- A : QUANTUM MECHANICS

(THEORY)

Time : 3 Hrs.

Credit: 3
(3 Hrs./week)

Marks: 75

Note : There should be 20% numericals in each paper.

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

SECTION-A

Formalism of Wave Mechanics:
Brief introduction to need and development of quantum mechanics, photoelectric effect,
Compton effect, Wave particle duality, De broglie hypothesis, Uncertainity principle, Gaussian
wave packet. Operator correspondence. Normalization and probability interpretation of wave
function. Superposition principle.

11 Lectures
SECTION-B

Expectation value, Probability current and conservation of probability. Admissibility conditions
or wave function. Ehrenfest theorem, Eigen function and eigen value. Operator formalism,
orthogonal system, expansion in eigen functions, Hermitian operator, simultaneous eigen
function, equation of motion.

11 Lectures
SECTION-C

Application of Schrodinger wave equation to one dimensional problems: Fundamental
postulates of wave mechanics, Schrodinger’s wave equation for a free particle and equation of a
particle subject to forces. One dimensional step potential for E>V0 , one dimensional step
potential for  0<E<V0, one dimensional potential barrier of finite height and width, Quantum
mechanical tunnelling effect, particle in one dimensional box with infinitely hard walls, one
dimensional square well of finite depth

11 Lectures
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SECTION-D

Application of Schrodinger equation to three dimensional problems: Free particle in three
dimensional rectangular box, Eigen wave function, Eigen values of momentum, energy and
degeneracy, three dimensional harmonic oscillator (Cartesian coordinates) wave function, energy
levels, degeneracy, Schrodinger’s wave equation in spherical polar co-ordinates, Schrodinger
wave equation for  spherically symmetric potential for hydrogen atom, wave function of H atom,
solution of )(),(),(  rR equations.

12 Lectures
Books Suggested:-

1. A Text book of Quantum Mechanics: P.M. Mathews and K. Venkatesan, (Tata McGraw
Hill Pub. Co, Delhi) 2002.

2. Quantum Mechanics: J.L. Powell and B. Craseman (Narosa Pub. House, New Delhi) 1997.
3. Elements of Modern Physics: S.H. Patil, (McGraw Hill), 1998.
4. Introduction to Quantum Mechanics, L. Pauling and E.B. Wilson (Tata McGraw Hill Pub.

Co., Delhi), 2002.
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(Faculty of Sciences)

SEMESTER–IV

PHYSICS

PAPER - B : ATOMIC AND MOLECULAR SPECTRA

(THEORY)

Time : 3 Hrs.

Credit: 2
(2 Hrs./week)

Marks: 50
Note : There should be 20% numericals in each paper.

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

SECTION-A

Introduction to Atomic Spectra: Observation of spectra, Types of spectra, Light sources,
Spectral analysis, Units in spectroscopy, Bohr's Theory, Spectral series, Representation of
spectral lines by terms, Energy level Diagram, Bohr’s correspondence Principle, Ritz
combination Rule, Continuum at series limit, Evidences in favour of Bohr's Theory,
Experimental confirmation of Bohr's theory, Frank-Hertz Experiment.

12 Lectures
SECTION-B

One Electrom Atomic Spectra: Spectrum of Hydrogen atom, Line structure, Normal Zeeman
effect, electron spin, Stern Gerlach experiment, spin orbit coupling, electron magnetic moment,
total angular momentum, Hyperfine structure, examples of one electron systems, anomalous
Zeeman effect, Lande g factor    (Sodium D-Lines).

11 Lectures
SECTION-C

Many Electron System Spectra:Exchange symmetry of wave function, exclusion principle,
shells, subshells in atoms, atomic spectra (Helium), spectra of alkaline earth atoms, LS coupling,
selection rules, Regularities in atomic spectra.

11 Lectures
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SECTION-D
Interaction energy ideas, X-ray spectra, Mosley law, Absorption spectra, Auger effect, Molecular
bonding, Molecular spectra, selection rules, symmetric structure, Rotational Vibrational,
electronic level and spectra of molecules, Raman spectra. Introduction to Raman spectra.

11 Lectures
Books Suggested:-

1. Introduction to Atomic Spectra: H.E. White- Auckland (McGraw Hill), 1934.
2. Spectroscopy Vol. I, II & III: Walker & Straughen
3. Introduction to Molecular Spectroscopy: G.M. Barrow-Tokyo (McGraw Hill, 1962).
4. Spectra of Diatomic Molecules: Herzberg-New York, 1944.
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SEMESTER–IV

PHYSICS

(PRACTICAL)

Credit: 2
(4 Hrs./week)

Marks: 50

General Guidelines for Practical Examination:

I The distribution of marks is as follows:
One experiment 20 Marks
i) Brief Theory 10 Marks
ii) Viva–Voce 10 Marks
iii) Record (Practical file) 10 Marks

II.     There will be one sessions of 3 hours duration. The paper will have one session.
Paper will consist of 8 experiments out of which an examinee will mark 6 experiments and
one of these is to be allotted by the external examiner.

III. Number of candidates in a group for practical examination should not exceed 12.
IV.    In a single group no experiment be allotted to more than three examinee in any group.

1. To study adiabatic expansion of gas and hence to calculate value of V.
2. To find the coefficient of Thermal Conductivity of a bad conductor by Lee’s method.
3. To plot a calibration curve of a given thermocouple (copper constantan) using a

potentiometer.
4. To study the photoelectric effect and determine the value of planck’s constant.
5. To determine the ionization potential of mercury.
6. Study of variation of light intensity with distance using photovoltaic cell  (Inverse Square

Law)
7. To determine the heating efficiency of an electric kettle with varying voltage.
8. To study the absorption spectra of iodine vapours.
9. To study the rotation of plane of polarization by using polarimeter.
10. To determine the specific rotation of sugar using Laurent’s  half shade polarimeter
11. To study the characteristics of Photovoltaic cell.



18
B.A./B.Sc.(12+3 System of Education) (Semester–V) (CBGS) (Batch 2023-26)

(Faculty of Sciences)

SEMESTER–V

PHYSICS

PAPER- A : CONDENSED MATTER PHYSICS

(THEORY)

Time : 3 Hrs.

Credit: 3
(3 Hrs./week)

Marks: 75
Note : There should be 20% numericals in each paper.

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

SECTION–A
Crystal structure, Symmetry operations for a two and three dimensional crystal, Two
dimensional Bravais lattices, Three dimensional Bravais lattices, Basic primitive cells, Crystal
planes and Miller indices, Diamond and NaCl structure.

11 Lectures
SECTION–B

Crystal Diffraction: Bragg’s law, Experimental methods for crystal structure studies, Laue
equations, Reciprocal lattices of SC, BCC and FCC, Brag’s law in reciprocal lattice, Brillouin
zones and its construction in two and three dimensions, Structure factor and atomic form factor.

11 Lectures
SECTION–C

Lattice vibrations, Concepts of phonons, Scattering of photons by phonons, Vibration and mono-
atomic, linear chains, Density of modes, Einstein and Debye models of specific heat.

11 Lectures
SECTION–D

Free electron model of metals, Free electron, Fermi gas and Fermi energy, Band Theory:
Kronig-Penney model, Metals and insulators, Qualitative discussion of the following:
Conductivity and its variation with temperature in semiconductors, Fermi levels in intrinsic and
extrinsic semiconductors, band gap in semiconductors.

12 Lectures
Books Suggested:
1. Introduction to Solid State Physics: C. Kittel (Wiley Eastern)
2. Elements of Modern Physics: S.H. Patil (TMGH), 1985.
3. Solid State Physics: Puri and Babbar.
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SEMESTER–V
PHYSICS

PAPER - B : ELECTRONICS
(THEORY)

Time : 3 Hrs.

Credit: 2
(2 Hrs./week)

Marks: 50
Note : There should be 20% numericals in each paper.

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

SECTION–A
Concepts of current and voltage sources, p-n junction, Biasing of diode, V-I characteristics,
Rectification: half wave, full wave rectifiers and bridge rectifiers, Efficiency, Ripple factor,
Qualitative ideas of filter circuits (LC and π filters), Zener diode and voltage regulation,
Introduction to Photonic devices (solar cell, photodiode and LED). Basic concepts of Boolean
algebra, AND OR NOT and NAND Gates.

11 Lectures
SECTION–B

Junction transistor : Structure and working relation between different currents in transistors, Sign
conventions, Amplifying action, Different configurations of a transistor and their comparison,
CB and CE characteristics, Structure and characteristics of JEFT, Transistor biasing and
stabilization of operating point, Voltage divider biasing circuit.

11 Lectures
SECTION–C

Working of CE amplifier, Amplifier analysis using h-parameters, Equivalent circuits,
Determination of current gain, Power gain, Input impedance, FET amplifier and its voltage gain,
Feed back in amplifiers, Different types, Voltage gain, Advantage of negative feed back, Emitter
follower as negative feed back circuit.

12 Lectures
SECTION–D

Barkausen criterion of sustained oscillations, LC oscillator (tuned collector, tuned base Hartley),
RC oscillators, phase shift and Wein bridge.

11 Lectures
Books Suggested:
1. Basic Electronics and Linear Circuits by N.N. Bhargave, D.C. Kulshreshtha and S.C. Gupta.
2. Electronic Devices & Circuits: Millman & Halkias
3. Solid State Electronic Devices: Ben G. Streatman
4. Physics of Semi Conductor Devices: S.M. Sze and Kwok K. Ng.
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SEMESTER–V

PHYSICS

(PRACTICAL)

Credit: 2
(4 Hrs./week)

Marks: 50
General Guidelines for Practical Examination:

I. The distribution of marks is as follows :
(i) One experiment 20 Marks
(ii) Brief Theory 10 Marks
(iii) Viva–Voce 10 Marks
(iv) Record (Practical file) 10 Marks

II.      There will be one sessions of 3 hours duration. The paper will have one session.
Paper will consist of 8 experiments out of which an examinee will mark 6 experiments and
one of these is to be allotted by the external examiner.

III. Number of candidates in a group for practical examination should not exceed 12.
IV. In a single group no experiment be allotted to more than three examinee in any group.

1. Measurement of reverse saturation current in p-n-junction diode at various temperatures and to
find the approximate value of energy gap.

2. To draw forward and reverse bias characteristics of a p-n junction diode.
3. Study of a diode as a clipping element.
4. To measure the efficiency and ripple factors for (a) halfwave (b) full wave and (c) bridge rectifier

circuits.
5. To draw the characteristics of a Zener diode.
6. To study characteristics of Common Base transistor.
7. To study characteristics of Common Emitter transistor.
8. To study the gain of an amplifier at different frequencies and to find Band width
9. To study the reduction in the ripple in the rectified output with RC, LC and л filters.
10. To study logic gates (OR, AND, NOT and NAND).
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SEMESTER–VI
PHYSICS

PAPER–A: RADIATION AND PARTICLE PHYSICS
(THEORY)

Time : 3 Hrs.

Credit: 3
(3 Hrs./week)

Marks: 75
Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

SECTION-A
Interaction of Radiation and Charged Particles With Matter: Energy loss of electrons and
positrons, Positrons annihilation in condensed media, Sopping power and range of heavier
charged, derivation of Bethe-Bloch formula, interaction of gamma rays with matter.

11 Lectures
SECTION-B

Nuclear Radiation Detection: Gas-filled detectors, proportional and Geiger-Muller counters,
Scintillation detectors, semiconductor detectors, Cherenkov effect, solid state nuclear track
detectors, bubble chambers, nuclear emulsions.

11 Lectures
SECTION-C

Accelerators: Accelerators, linear accelerators, cyclic accelerators: cyclotron, synchrocyclotron,
betatron, electron and proton synchrotron, phase stability, colliding beam machines: introduction
to Large Hadron Collider and Fermilab Tevatron.

11 Lectures
SECTION-D

Elementary Particles: Historical introduction, fermions and bosons, particles and antiparticles,
Classification of particles, types of interactions, electromagnetic, weak, strong interactions,
gravitational interactions, Quantum numbers and conservation laws, isospin, charge conjugation,
Introduction to quarks and qualitative discussion of the quark model, high energy physics units.

12 Lectures
TUTORIALS: Relevant problems on the topics covered in the course.

Books Suggested :-
1. Basic Ideas and Concepts in Nuclear Physics: K. Hyde
2. Introduction to Nuclear Physics: H.A. Enge
3. Nuclear Physics : I. Kaplan (Addison Wesley)
4. Nuclei and Particles: E. Segre
5. Introduction to High Energy Physics: D.H. Perkins
6. Elementary Particles: I.S. Hughes
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SEMESTER–VI
PHYSICS

PAPER–B: NUCLEAR PHYSICS
(THEORY)

Time : 3 Hrs.

Credit: 2
(2 Hrs./week)

Marks: 50
Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

SECTION-A
Nuclear Properties: Constituents of nucleus, non-existence of electrons in nucleus, Nuclear
mass and binding energy, features of binding energy versus mass number curve, nucleus radius,
angular momentum and parity, nuclear moments: magnetic dipole moment and electric
quadruple moment, properties of nuclear forces, Yukawa theory.

11 Lectures
SECTION-B

Radioactive Decays: Modes of decay of radioactive nuclides and decay Laws, radioactive
series and displacement law, radioactive dating, constituents of Cosmic rays, Alpha decay:
Gamow's theory of alpha decay, barrier penetration as applied to alpha decay, Geiger Nuttal law,
Beta decays: β-, β+ and electron capture decays, Neutrino hypothesis and its detection, parity
violation in β decay, Gamma transitions: Excited levels, isomeric levels, Gamma transitions,
internal conversion.

12 Lectures
SECTION-C

Nuclear Reactions: Types of nuclear reactions, reactions cross section, conservation laws,
Kinematics of nuclear reaction, examples of nuclear reactions, Q-value and its physical
significance, compound nucleus, level width.

11 Lectures
SECTION-D

Nuclear Models: Liquid drop model, semi-empirical mass formula, condition of stability,
evidence for nuclear magic numbers, Shell Model, energy level scheme, angular momenta of
nuclear ground states, parity and magnetic moment of nuclear ground states.

11 Lectures
TUTORIALS: Relevant problems on the topics covered in the course.

Books Suggested :-
1. Basic Ideas and Concepts in Nuclear Physics: K. Hyde
2. Introduction to Nuclear Physics: H.A. Enge
3. Nuclear Physics:  I. Kaplan (Addison Wesley)
4. Nucler and Particles:  E. Segre
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SEMESTER–VI

PHYSICS

(PRACTICAL)

Credit: 2
(4 Hrs./week)

Marks: 50

General Guidelines for Practical Examination:

Total Credits: 2 (4 hr/week)

I. The distribution of marks is as follows :
i) One experiment 20 Marks
ii) Brief Theory 10 Marks
iii) Viva–Voce 10 Marks
iv) Record (Practical file) 10 Marks

II.      There will be one sessions of 3 hours duration. The paper will have one session.
Paper will consist of 8 experiments out of which an examinee will mark 6 experiments and
one of these is to be allotted by the external examiner.

III. Number of candidates in a group for practical examination should not exceed 12.
IV. In a single group no experiment be allotted to more than three examinee in any group.

List of Experiments
i. To trace the B-H curves for different materials using CRO and find the magnetic

parameters from these
ii. To study the stabilization of output voltage of a power supply with Zener diode.
iii. To draw output and mutual characteristics of an FET (Experiments) and determine its

parameters.
iv. To set up an oscillator and to study its output on CRO.
v. To draw the plateau of a GM counter and find its dead time.
vi. To study the statistical fluctuations using GM counter.
vii. To study the absorption of beta particles in aluminium using GM counter and determine the

absorption coefficient of beta particles from it.
viii. To study the characteristics of a thermistor and find its parameters.
ix. To study the response of RC circuit to various input voltage (square, sine and triangular).
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SEMESTER–I

PHC 110 : Punjab History & Culture (From Earliest Times to C 320)

(Special Paper in lieu of Punjabi compulsory)

(For those students who are not domicile of Punjab)

Time: 3 Hours Credits : 4-0-0
Max. Marks: 100

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

SECTION-A

1. Physical features of the Punjab and its impact on history.
2. Sources of the ancient history of Punjab

SECTION-B

3. Harappan Civilization : Town planning; social, economic and religious life of the Indus
Valley People.

4. The Indo-Aryans : Original home and settlements in Punjab.

SECTION-C

5. Social, Religious and Economic life during Rig Vedic Age.
6. Social, Religious and Economic life during Later Vedic Age.

SECTION-D

7. Teachings and impact of Buddhism
8. Jainism in the Punjab

Suggested Readings :

1. L. M Joshi (ed.), History and Culture of the Punjab, Art-I, Patiala, 1989 (3rd edition)
2. L.M. Joshi and Fauja Singh (ed.), History of Punjab, Vol.I, Patiala 1977.
3. Budha Parkash, Glimpses  of Ancient Punjab, Patiala, 1983.
4. B.N. Sharma, Life in Northern India, Delhi. 1966.
5. Chopra, P.N., Puri, B.N., & Das, M.N.(1974). A Social, Cultural & Economic History of

India, Vol. I,  New Delhi : Macmillan India.
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SEMESTER–II

PHC 111 : Punjab History & Culture (C. 320  to 1000 A.D.)

(Special Paper in lieu of Punjabi compulsory)

(For those students who are not domicile of Punjab)

Time: 3 Hours                                                                                                          Credits : 4-0-0
Max. Marks: 100

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

SECTION–A

1. Alexander’s Invasion and its Impact
2. Punjab under Chandragupta Maurya and Ashoka.

SECTION–B

3. The Kushans and their Contribution to the Punjab.
4. The Panjab under the Gupta Empire.

SECTION–C

5. The Punjab under the Vardhana Emperors
6. Socio-cultural History of Punjab from 7th to 1000 A.D.

SECTION–D

7. Development of languages and Education with Special reference to Taxila
8. Development of Art & Architecture

Suggested Readings

1. L. M Joshi (ed), History and Culture of the Punjab, Art-I, Punjabi University, Patiala,
1989 (3rd edition)

2. L.M. Joshi and Fauja Singh (ed.), History of Punjab , Vol.I, Punjabi University,
Patiala, 1977.

3. Budha Parkash, Glimpses  of Ancient Punjab, Patiala, 1983.
4. B.N. Sharma : Life in Northern India, Delhi. 1966.
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(Faculty of Arts & Social Sciences)

SEMESTER–III

PHC 112 : Punjab History & Culture (From 1000 to 1605 A. D)

(Special Paper in lieu of Punjabi compulsory)

(For those students who are not domicile of Punjab)

Time: 3 Hours Credits : 4-0-0
Max. Marks: 100

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

SECTION- A

1. Society and Culture of Punjab during the Turko-Afghan rule.
2. The Punjab under the Mughals

SECTION- B

3. Bhakti movement and its impact on Society of Punjab
4. Sufism in Punjab with special reference to Baba Farid.

SECTION--C

5. Guru Nanak-Life and travels
6. Teachings of Guru Nanak, Concept of Sangat, Pangat and dharmsal.

SECTION--D

7. Contribution of Guru Angad Dev, Guru Amar Das and Guru Ram Das.
8. Compilation of Adi Granth and martyadom of Guru Arjun Dev

Suggested Readings

1. Chopra, P.N., Puri, B.N., & Das, M.N.(1974). A Social, Cultural & Economic History of
India, Vol. II. New Delhi : Macmillan India.

2. Grewal, J.S. (1994). The Sikhs of the Punjab, Cambridge University Press, New Delhi.
3. Singh, Fauja (1972). A History of the Sikhs, Vol. II, I. Patiala: Punjabi University.
4. Singh, Kushwant (2011). A History of the Sikhs- Vol. I (1469-1839). New Delhi : Oxford

University Press.
5. Singh,Kirpal (1990). History and Culture of the Punjab-Part II (Medieval Period).

Patiala : Publication Bureau, Punjabi University.
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B.A./B.Sc. (12+3 System of Education) (Semester–IV) (CBGS) (Batch 2023-26)

(Faculty of Arts & Social Sciences)

SEMESTER–IV

PHC 113 : Punjab History & Culture (From 1605 to 1849 A.D)

(Special Paper in lieu of Punjabi compulsory)

(For those students who are not domicile of Punjab)

Time: 3 Hours                                                                                                          Credits : 4-0-0
Max. Marks: 100

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

SECTION- A

1. Politicization of Sikhism under Guru Hargobind.
2. Martydom of Guru Teg Bahadur

SECTION--B

3. Creation of Khalsa
4. Khalsa and its impact on the Punjab

SECTION--C

5. Rise of Banda Bahadur and his achievements.
6. Rise of Misls.

SECTION--D

7. Ranjit Singh’s rise to power; Civil, Military and Land Revenue Administration.
8. Art and Architecture, Fair, Festivals and Folk Music in the Punjab during the

medieval period.

Suggested Readings

1. Chopra P.N., Puri, B.N., & Das, M.N.( 1974), A Social, Cultural & Economic History of
India. Vol.II, Macmillan India Limited, New Delhi.

2. Grewal, J.S. (1994). The Sikhs of the Punjab, Cambridge University Press, New Delhi.
3. Singh, Fauja (1972). A History of the Sikhs, Vol. III, Patiala: Punjabi University.
4. Singh, Kushwant (2011). A History of the Sikhs- Vol. I (1469-1839). New Delhi :  Oxford

University Press.
5. Singh,Kirpal (1990). History and Culture of the Punjab-Part II (Medieval Period). Patiala:

Publication Bureau, Punjabi University.
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B.A./B.Sc. (12+3 System of Education) (Semester–V) (CBGS) (Batch 2023-26)

(Faculty of Arts & Social Sciences)

SEMESTER–V
PHC 114 : Punjab History & Culture (From 1849-1947 A.D)

(Special Paper in lieu of Punjabi compulsory)
(For those students who are not domicile of Punjab)

Time: 3 Hours Credits : 4-0-0
Max. Marks: 100

Instructions for the Paper Setters:-
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

SECTION-A
1. First Anglo-Sikh War.
2. Annexation of Punjab by the British and Board of Administration

SECTION-B

3. British Policy towards agriculture, industry, trade and commerce.
4. Spread of modern education

SECTION-C

5. Social religious reform movements:  Namdhari, Singh Sabha and Arya Samaj
6. Gadhar Movement and Jallianwala Bagh tragedy

SECTION-D

7. Gurdwara Reform Movement
8. Contribution to freedom struggle: Non-cooperation; HSRA and Quit India Movement.

Suggested Readings

1. Singh, Fauja, History and Culture of the Punjab, Part II, Publication Bureau, Punjabi
University, Patiala, 1987.

2. Singh, Fauja , Freedom Struggle in the Punjab,  Publication Bureau, Punjabi University,
Patiala, 1974.

3. Grewal, J.S., The Sikhs of the Punjab, New Cambridge House, New Delhi, 2005.
4. Singh, Kushwant , A History of the Sikhs. Vol. II (1839-1998), Oxford University Press,

Delhi, 1991.
5. Rai, Satya. M (1978), Heroic Tradition in the Punjab (1900-1947). Punjabi University,

Patiala, 1978.
6. Chopra, P.N. & Das, M.N. (1974), A Social, Cultural & Economic History of India. Vol.III,

Macmillan India, 1974.
7. Yadav, K.C., Haryana Aitihasik Simhavalokan (Hindi). Haryana Sahitya Akademy,

Chandigarh, 1991.
8. Saini B. S, The Social & Economic History of the Punjab 1901-1939, Ess Ess Publications,

Delhi, 1975.
9. Mittal, S.C, Freedom Movement in the Punjab (1905-29), Concept Publishing Company

Delhi, 1977.
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B.A./B.Sc. (12+3 System of Education) (Semester–VI) (CBGS) (Batch 2023-26)

(Faculty of Arts & Social Sciences)

SEMESTER–VI

PHC 115 : Punjab History & Culture ( 1947-2000 A.D.)

(Special Paper in lieu of Punjabi compulsory)

(For those students who are not domicile of Punjab)
Time: 3 Hours                                                                                                          Credits : 4-0-0

Max. Marks: 100
Instructions for the Paper Setters:-

Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth
question may be attempted from any Section.

SECTION-A

1. Partition and its Impact on Punjab
2. Rehabilitation.

SECTION--B

3. Punjabi Suba Movement and Reorganization Act of 1966.
4. Green Revolution.

SECTION--C

5. Punjabi Diaspora
6. Development of education in Punjab after Independence

SECTION--D

7. Development of Punjabi Literature and Drama.
8. Emerging Concerns: Drug Addiction and Female Foeticide.

Suggested Readings
1. Chopra, P.N. & Das, M.N. (1974), A Social, Cultural & Economic History of India. Vol.III,

Macmillan India, New Delhi, 1974.
2. Grewal, J.S., Social and Cultural History of Punjab: Prehistoric, Ancient and Early

Medieval. Foundation Books Pvt Ltd Cambridge House, New Delhi, 2004.
3. Grewal, J.S., The Sikhs of Punjab. New Cambridge House, New Delhi, 2005
4. Rai Satya M., Heroic Tradition in Punjab(1900-1947). Publication Bureau, Punjabi

University, Patiala, 1978.
5. Singh, Fauja., Freedom Struggle in Punjab. Publication Bureau, Punjabi University,

Patiala, 1974.
6. Singh, Fauja, History and Culture of the Punjab. Part II, Publication Bureau, Punjabi

University, Patiala, 1987.
7. Singh, Kushwant, A History of the Sikhs. Vol. II (1839-1998), Oxford University Press,

Delhi, 1991.
8. Yadav, K.C., Haryana Aitihasik Simhavalokan (Hindi). Haryana Sahitya Akademy,

Chandigarh, 1991.
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B.A./B.Sc. (12+3 System of Education) (Semester-I)  (CBGS) (Batch 2023-26)

(Faculty of Languages)

SEMESTER–I
Punjabi (Compulsory)

gzikph (bkiawh)
eo?fvN 4-0-0

Time: 03 Hours Max. Marks: 100
(6 ghohnv gqsh j\sk)

nze-tzv ns/ gohfyne bJh jdkfJsK
1H gqFB g`so d/ uko Gkr j'Dr/. jo Gkr ftu d' gqFB g[`S/ ikDr/.
2H ftfdnkoEh B/ e[`b gzi gqFB eoB/ jB. jo Gkr ftu'_ fJe gqFB bk}wh j?.

gzitK gqFB fe;/ th Gkr ftu'_ ehsk ik ;edk j?.
3H jo/e gqFB d/ nze pokpo jB.
4H g/go ;?̀N eoB tkbk i/eo ukj/ sK gqFBK dh tzv n`r'_ t`X s'_ t`X uko T[g-gqFBK

ftu eo ;edk j?.

gkm-eqw ns/ gkm-g[;seK

ਸੈਕਸ਼ਨ – ਏ

d' ozr (eftsk Gkr) (;zgkH jofizdo f;zx fY`b'_ ns/ gqhsw f;zx ;or'Xhnk),
r[o{ BkBe d/t :{Bhtof;Nh, nzfwqs;o.
(ਲੇਖਕ ਦਾ -ਵਸਤੂ)

ਸੈਕਸ਼ਨ – ਬੀ
gzikp d/ wjkB ebkeko
(;zgkH pbtzs rkorh), r[o{ BkBe d/t :{Bhtof;Nh, nzfwqs;o.
(nzfwqsk F/ofrb s'_ GkJh ;w[zdo f;zx se)
(ftFk-t;s{$;ko$BkfJe fpzp)

ਸੈਕਸ਼ਨ – ਸੀ

(T) g?oQk ouBk
(n) g?oQk gVQ e/ gqFBK d/ T[`so.

ਸੈਕਸ਼ਨ – ਡੀ

(T) GkFk tzBrhnK L GkFk dk Ne;kbh o{g, GkFk ns/ T[g-GkFk ftu nzso,
gzikph T[gGkFktK d/ gSkD-fuzBQ.

(n) gzikph GkFk L fBek; s/ ftek;
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B.A./B.Sc. (12+3 System of Education) (Semester-I)  (CBGS) (Batch 2023-26)

(Faculty of Languages)

;jkfJe g[;seKL-

1H pqjwirdhF f;zx, nkX[fBe gzikph ekftL gqw[`y gqftoshnK, tkfo; Fkj ckT[_v/FB,

nzfwqs;o.

2H okfizdogkb pokV, nkX[fBe gzikph eftsk dk fJfsjk;, gzikph nekdwh, fd`bh.

3H i;ftzdo f;zx, Bth_ gzikph eftskL gSkD fuzBQ, u/sBk gqekFB, b[fXnkDk.

4H Xowgkb f;zrb, gzikph ihtBhL ;o{g f;XKs s/ ftek;, gzikph :{Bhtof;Nh, gfNnkbk.

5H ihs f;zx ;hsb, tkose s/ tkose F?bh, gzikp ;N/N :{Bhtof;Nh N?e;N p[`e p'ov,

uzvhrVQ.

6H p{Nk f;zx pokV, gzikph GkFk ;o's s/ ;o{g, tkfo; Fkj ckT[_v/FB, nzfwqs;o.

7H ;[yftzdo f;zx ;zxk, gzikph GkFk ftfrnkB, gzikph GkFk nekdwh, ibzXo.

8H joehos f;zx s/ frnkB bkb f;zx, ekbi gzikph ftnkeoB, gzikp :{Bhtof;Nh,

uzvhrVQ.

9H gzikph GkFk p'X, e;s{oh bkb n?_v ;zB}, nzfwqs;o.

10H tfonkw f;zx ;zX{ (;zgkH), thjth_ ;dh dh gzikph tkose, ;kfjs nekdwh, Bth_ fd`bh.

11H w'jB Gzvkoh (;zgkH), eEk rkorh dh, b'erhs gqekFB, uzvhrVQ.
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B.A./B.Sc. (12+3 System of Education) (Semester-II)  (CBGS) (Batch 2023-26)

(Faculty of Languages)

SEMESTER–II
Punjabi (Compulsory)

gzikph (bkiawh)
eo?fvN 4-0-0

Time: 03 Hours Max. Marks: 100
(6 ghohnv gqsh j\sk)

nze-tzv ns/ gohfyne bJh jdkfJsK

1H gqFB g`so d/ uko Gkr j'Dr/. jo Gkr ftu d' gqFB g[`S/ ikDr/.
2H ftfdnkoEh B/ e[`b gzi gqFB eoB/ jB. jo Gkr ftu'_ fJe gqFB bk}wh j?.

gzitK gqFB fe;/ th Gkr ftu'_ ehsk ik ;edk j?.
3H jo/e gqFB d/ nze pokpo jB.
4H g/go ;?̀N eoB tkbk i/eo ukj/ sK gqFBK dh tzv n`r'_ t`X s'_ t`X uko T[g-gqFBK

ftu eo ;edk j?.

gkm-eqw ns/ gkm-g[;seK

ਸੈਕਸ਼ਨ – ਏ

d' ozr (ejkDh Gkr) (;zgkH jofizdo f;zx fY`b'_ ns/ gqhsw f;zx ;or'Xhnk),
r[o{ BkBe d/t :{Bhtof;Nh, nzfwqs;o.
(ftFk-t;s{$;ko$b/ye dk ihtB s/ ouBk)

ਸੈਕਸ਼ਨ – ਬੀ

gzikp d/ wjkB ebkeko
(;zgkH pbtzs rkorh), r[o{ BkBe d/t :{Bhtof;Nh, nzfwqs;o.
(;shF r[iokb s'_ ;[fozdo e"o se)
(ftFk-t;s{$;ko$BkfJe fpzp)

ਸੈਕਸ਼ਨ – ਸੀ

(T) Fpd-pDso ns/ Fpd-ouBk L gfoGkFk, w[`Yb/ ;zebg
(n) Fpd Fq/DhnK L BKt, gVQBKt, fefonk, ftF/FD, fefonk ftF/FD, ;pzXe, :'ie,

ft;we

ਸੈਕਸ਼ਨ - ਡੀ
(T) d\soh fu`mh g`so
(n) nykD ns/ w[jkto/
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(Faculty of Languages)

;jkfJe g[;seK

1H pqjwirdhF f;zx, gzikph ejkDh L f;XKs, fJfsjk; s/ gqftoshnK,

tkfo; Fkj ckT[_v/FB, nzfwqs;o.

2H pbd/t f;zx Xkbhtkb, gzikph ejkDh dk fJfsjk;, gzikph nekdwh, fd`bh.

3H ;ftzdo f;zx T[`gb, gzikph ejkDheko, B?FBb p[`e Fkg, fd`bh.

4H ;ftzdo f;zx T[`gb, gzikph ejkDh L ;o{g s/ f;XKs, gzikph :{Bhtof;Nh, gfNnkbk.

5H r[op]F f;zx \o?_e, fB`eh ejkDh ns/ gzikph fB`eh ejkDh, gzikph okJhNo}

e'nkgo/fNt ;[;kfJNh, b[fXnkDk.

6H Xowgkb f;zrb, gzikph ihtBh L ;o{g f;XKs s/ ftek;, gzikph :{Bhtof;Nh,

gfNnkbk (ihtBh BzL 10 s'_ 18).

7H ;[yftzdo f;zx ;zxk, gzikph GkFk ftfrnkB, gzikph GkFk nekdwh, ibzXo.

8H p{Nk f;zx pokV, gzikph ftnkeoB L f;XKs s/ ftjko, u/sBk gqekFB, b[fXnkDk.

9H gzikph GkFk p'X, e;s{oh bkb n?_v ;zB}, nzfwqs;o.

10H tfonkw f;zx ;zX{ (;zgkH), thjth_ ;dh dh gzikph tkose, ;kfjs nekdwh, Bth_ fd`bh.

11H w'jB Gzvkoh (;zgkH), eEk rkorh dh, b'erhs gqekFB, uzvhrVQ.
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B.A./B.Sc. (12+3 System of Education) (Semester-III)  (CBGS) (Batch 2023-26)

(Faculty of Languages)

SEMESTER–III
PUNJABI (COMPULSORY)

gzikph (bk}wh)
eo?fvN 4-0-0

Time: 03 Hours Max. Marks: 100
(6 ghohnv gqsh j\sk)

nze-tzv ns/ gohfyne bJh jdkfJsK
1H gqFB g`so d/ uko Gkr j'Dr/. jo Gkr ftu d' gqFB g[`S/ ikDr/.
2H ftfdnkoEh B/ e[`b gzi gqFB eoB/ jB. jo Gkr ftu'_ fJe gqFB bk}wh j?.

gzitK gqFB fe;/ th Gkr ftu'_ ehsk ik ;edk j?.
3H jo/e gqFB d/ nze pokpo jB.
4H g/go ;?̀N eoB tkbk i/eo ukj/ sK gqFBK dh tzv n`r'_ t`X s'_ t`X uko T[g-gqFBK

ftu eo ;edk j?.

gkm-eqw ns/ gkm-g[;seK

ਸੈਕਸ਼ਨ - ਏ
;fGnkuko ns/ gzikph ;fGnkuko
(;zgkH vkH oDihs f;zx pkitk, tho f;zx ozXktk)
r[o{ BkBe d/t :{Bhtof;Nh, nzfwqs;o.
(b/y Bzpo 1 s'_ 8 se)
(ftFk-t;s{$;ko)

ਸੈਕਸ਼ਨ - ਬੀ
nkX[fBe fJeKrh
(;zgkH o"FB bkb nkj{ik, wBihs gkb e"o)
r[o{ BkBe d/t :{Bhtof;Nh, nzfwqs;o.
ftFk t;s{$gkso fusoB$ozr-wzuh g`y

ਸੈਕਸ਼ਨ - ਸੀ
(T) ;zy/g ouBk (gq?;h)
(n) fd`s/ g?oQ/ ftu'_ nF[`X Fpd-i'VK ~ F[`X eoBk

ਸੈਕਸ਼ਨ – ਡੀ

w{b ftnkeoBe fJekJhnK L gfoGkFk ns/ torheoB
(GktzF, Fpd, tkezF, T[g-tke ns/ tke)
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B.A./B.Sc. (12+3 System of Education) (Semester-III)  (CBGS) (Batch 2023-26)

(Faculty of Languages)

;jkfJe g[;seK

1H ihs f;zx ;hsb, tkose s/ tkose F?bh, gzikp ;N/N :{Bhtof;Nh N?e;N p[`e p'ov,

uzvhrVQ.

2H r'fpzd f;zx bKpk, gzikph tkose s/ tkoseeko, nwoihs ;kfjs gqekFB, gfNnkbk.

3H ;fszdo f;zx B{o, nkX[fBe gzikph tkose dk fJfsjk;, gzikph nekdwh, fd`bh.

4H vkH i;ftzdo f;zx, vkH wkB f;zx Yh_v;k, gzikph ;kfjs dk fJfsjk; (nkX[fBe ekb),

gzikph :{Bhtof;Nh, gfNnkbk.

5H ;shF e[wko towk, gzikph BkNe dk fJfsjk;, gzikph nekdwh, fd`bh.

6H r[ofdnkb f;zx c[`b, gzikph fJeKrh L ;o{g, f;XKs s/ ftek;, gzikph :{Bhtof;Nh,

gfNnkbk.

7H pqjwirdhF f;zx, gzikph BkNe s/ fJeKrh L f;XKs, fJfsjk; s/ gqftoshnK,

tkfo; Fkj ckT[_v/FB, nzfwqs;o.

8H y'i gfsqek (BkN F?bhnK ftF/F nze),

9H p{Nk f;zx pokV, gzikph ftnkeoB L f;XKs s/ ftjko, u/sBk gqekFB, b[fXnkDk.

10H joehos f;zx s/ frnkB bkb f;zx, ekbi gzikph ftnkeoB, gzikp :{Bhtof;Nh,

uzvhrVQ.

11H gzikph GkFk p'X, e;s{oh bkb n?_v ;zB}, nzfwqs;o.
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B.A./B.Sc. (12+3 System of Education) (Semester-IV)  (CBGS) (Batch 2023-26)

(Faculty of Languages)

SEMESTER–IV
PUNJABI (COMPULSORY)

gzikph (bk}wh)
eo?fvN 4-0-0

Time: 03 Hours Max. Marks: 100
(6 ghohnv gqsh j\sk)

nze-tzv ns/ gohfyne bJh jdkfJsK
1H gqFB g`so d/ uko Gkr j'Dr/. jo Gkr ftu d' gqFB g[`S/ ikDr/.
2H ftfdnkoEh B/ e[`b gzi gqFB eoB/ jB. jo Gkr ftu'_ fJe gqFB bk}wh j?.

gzitK gqFB fe;/ th Gkr ftu'_ ehsk ik ;edk j?.
3H jo/e gqFB d/ nze pokpo jB.
4H g/go ;?̀N eoB tkbk i/eo ukj/ sK gqFBK dh tzv n`r'_ t`X s'_ t`X uko T[g-gqFBK

ftu eo ;edk j?.

gkm-eqw ns/ gkm-g[;seK

ਸੈਕਸ਼ਨ - ਏ
w/oh ihtB rkEk (;t?-ihtBh)L vkH dhtkB f;zx, e;s{oh bkb n?_v ;zB}, nzfwqs;o
(ਨਾਇਕ ਿਬੰਬ/ਸਵੈ ਜੀਵਨੀ ਦੇ ਤੌਰ ਤੇ ਪਰਖ/ਵਾਰਤਕ ਸ਼ੈਲੀ)

ਸੈਕਸ਼ਨ – ਬੀ

\k;b/ (BkNe)L ifszdo pokV, BkBe f;zx g[;sewkbk, nfwqs;o
(ਿਵਸ਼ਾ ਵਸਤੂ /ਸਾਰ/ਨਾਟਕ ਕਲਾ)

ਸੈਕਸ਼ਨ - ਸੀ
(T) b/y ouBk (;wkie, ;fGnkukoe, fJfsjk;e ns/ ftfdne ;o'ekoK ;zpzXh)
(n) n]pko ~ fJFfsjko (fB`ih, d\soh)

ਸੈਕਸ਼ਨ - ਡੀ
(T) fd`s/ g?oQ/ ftu'_ nF[`X Fpd-i'VK ~ F[`X eoBk
(n) r[ow[yh fbgh dhnK ftF/;sktK

;jkfJe g[;seK
1H okiftzdo e"o, ;t?-ihtBh L f;XKs s/ ftjko, oth ;kfjs gqekFB, nzfwqs;o.

2H r[ofdnkb f;zx c[`b, gzikph BkNe L ;o{g, f;XKs s/ ftek;, gzikph :{Bhtof;Nh,

gfNnkbk.

3H ;shF e[wko towk, gzikph BkN-wzu dk fBek; s/ ftek;, B?FBb p[`e No`;N, fJzvhnk.

4H ewb/F T[`gb, BkNe ebk ;o{g s/ f;XKs, gzikph :{Bhtof;Nh, gfNnkbk.

5H r[ofdnkb f;zx c[`b, gzikph fJeKrh L ;o{g, f;XKs s/ ftek;, gzikph :{Bhtof;Nh,

gfNnkbk.

6H gzikph GkFk p'X, e;s{oh bkb n?_v ;zB}, nzfwqs;o.
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B.A./B.Sc. (12+3 System of Education) (Semester-V)  (CBGS) (Batch 2023-26)

(Faculty of Languages)

SEMESTER–V
PUNJABI (COMPULSORY)

gzikph (bkiawh)
eo?fvN 4-0-0

Time: 03 Hours Max. Marks: 100
(6 ghohnv gqsh j\sk)

nze-tzv ns/ gohfyne bJh jdkfJsK
1H gqFB g`so d/ uko Gkr j'Dr/. jo Gkr ftu d' gqFB g[`S/ ikDr/.
2H ftfdnkoEh B/ e[`b gzi gqFB eoB/ jB. jo Gkr ftu'_ fJe gqFB bk}wh j?.

gzitK gqFB fe;/ th Gkr ftu'_ ehsk ik ;edk j?.
3H jo/e gqFB d/ nze pokpo jB.
4H g/go ;?̀N eoB tkbk i/eo ukj/ sK gqFBK dh tzv n`r'_ t`X s'_ t`X uko T[g-gqFBK

ftu eo ;edk j?.

gkm-eqw ns/ gkm-g[;seK

ਸੈਕਸ਼ਨ – ਏ

u'DthnK gzikph ejkDhnK
(;zgkH vkH ofwzdo e"o, gpbhe/FB fpT{o', r[o{ BkBe d/t :{Bhtof;Nh, nfwqs;o, 2018)
(ftFk t;s{$;ko$ejkDh ebk)

ਸੈਕਸ਼ਨ – ਬੀ

gft`so gkgh (Bktb) L BkBe f;zx
r[o{ BkBe d/t :{Bhtof;Nh, nzfwqs;o.
(b/ye dk ihtB s/ ouBk$ftFk-t;s{$gkso-fusoB)

ਸੈਕਸ਼ਨ – ਸੀ

(T) g?oQk ouBk
(n) ;ob nzro/}h g?oQ/ dk gzikph ftu nB[tkd

ਸੈਕਸ਼ਨ – ਡੀ

ftnkeoBL
(T) gzikph X[Bh ftT[_s
(n) tkekswe i[rsK L w/b s/ nfXeko
(J) ekoe s/ ekoeh ;zpzX
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B.A./B.Sc. (12+3 System of Education) (Semester-V)  (CBGS) (Batch 2023-26)

(Faculty of Languages)

;jkfJe g[;seK

1H pbd/t f;zx Xkbhtkb, gzikph ejkDh dk fJfsjk;, gzikph nekdwh, fd`bh.

2H vkH ofwzdo e"o, gzikph ejkDh dh Fkjokj (G{fwek), oth ;kfjs gqekFB, nzfwqs;o.

3H i'frzdo f;zx okjh, ofwzdo e"o, gzikph ejkDh dk ;\o s/ Fk;sq, f;zx pqdo},

nzfwqs;o (Gkr d{ik)

4H Xowgkb f;zrb, BkBe f;zx fJe gfou?, gpbhe/FB fpT{o', gzikph :{Bhtof;Nh,

gfNnkbk.

5H vkH e[btzs f;zx e'jbh, BkBe f;zx d/ BktbK dk nkb'uBkswe ;ot/yD,

g?g;{ p[`e fvg{, gfNnkbk.

6H vkH fpeow f;zx x[zwD, BkBe f;zx L ihtB s/ ouBk, r[o{ BkBe d/t :{Bhtof;Nh,

nzfwqs;o.

7H fwzBh ;btkB, gzikph ftnkeoB L w[`Yb/ ;zebg, oth ;kfjs gqekFB, nzfwqs;o.

8H irihs f;zx, gzikph ftnkeoB L Fq/DhnK s/ fJekJhnK, fBT{ p[`e ezgBh,

wkJh jhok r/N, ibzXo.

9H gzikph GkFk p'X, e;s{oh bkb n?_v ;zB}, nzfwqs;o.
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B.A./B.Sc. (12+3 System of Education) (Semester-VI)  (CBGS) (Batch 2023-26)

(Faculty of Languages)

SEMESTER–VI
PUNJABI (COMPULSORY)

gzikph (bkiawh)

eo?fvN 4-0-0
Time: 03 Hours Max. Marks: 100

(6 ghohnv gqsh j\sk)

nze-tzv ns/ gohfyne bJh jdkfJsK
1H gqFB g`so d/ uko Gkr j'Dr/. jo Gkr ftu d' gqFB g[`S/ ikDr/.
2H ftfdnkoEh B/ e[`b gzi gqFB eoB/ jB. jo Gkr ftu'_ fJe gqFB bk}wh j?.

gzitK gqFB fe;/ th Gkr ftu'_ ehsk ik ;edk j?.
3H jo/e gqFB d/ nze pokpo jB.
4H g/go ;?̀N eoB tkbk i/eo ukj/ sK gqFBK dh tzv n`r'_ t`X s'_ t`X uko T[g-gqFBK

ftu eo ;edk j?.

gkm-eqw ns/ gkm-g[;seK

ਸੈਕਸ਼ਨ - ਏ
ekft r"ot (gfjb/ S/ eth)
(;zgkH fpeow f;zx x[zwD, eowihs e"o), r[o{ BkBe d/t :{Bhtof;Nh, nfwqs;o,
(F/y cohd, Fkj j[;?B, r[o{ BkBe d/t ih, r[o{ noiB d/t ih, tkfo; Fkj, Fkj w[jzwd)

ਸੈਕਸ਼ਨ - ਬੀ
XoshnK d/ rhs (;\oBkwk), pofizdo f;zx jwdod, BkBe f;zx g[;sewkbk, nzfwqs;o
(ਲੇਖਕ dk ਜੀਵਨ ਤੇ ਰਚਨਾ/ ਸਮਾਜ ਸਿਭਆਚਾਰਕ ਪਿਰਪੇਖ/ਸਫ aਰਨਾਮੇ ਦੇ ਤਰੌ ਤੇ ਪਰਖ)

ਸੈਕਸ਼ਨ - ਸੀ
(T) b/y ouBk (ftfrnkB, seBkb'ih ns/ ubzs w;fbnK ;zzpXh)
(n) nkX[fBe ;kfjs d/ o{g L eftsk, ejkDh, Bktb, BkNe, fJeKrh (ਪਿਰਭਾਸ਼ਾ ਅਤੇ ਤੱਤ)

ਸੈਕਸ਼ਨ - ਡੀ
ftnkeoBL
(T) ftnkeoBe Fq/DhnK L fbzr ns/ tuB
(n) BKt tkezF ns/ fefonk tkezF L gfoGkFk, pDso s/ gqeko
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B.A./B.Sc. (12+3 System of Education) (Semester-VI)  (CBGS) (Batch 2023-26)

(Faculty of Languages)

;jkfJe g[;seK

1H osB f;zx i`rh, ;kfjs d/ o{g, gzikph :{Bhtof;Nh, gfNnkbk.

2H irpho f;zx, r[owfs ekft dk fJfsjk;, gzikph nekdwh, fd`bh.

3H r[od/t f;zx f;`X{, ;{\h ekftXkok dk fJfsjk;, gzikph nekdwh, fd`bh.

4H eoBihs f;zx, g[oksB gzikph tkose, gzikph nekdwh, fd`bh.

5H vkH oSgkb e"o, gzikph ;\oBkwk L ;o{g f;XKs s/ ftek;, gzikph :{Bhtof;Nh,

gfNnkbk.

6H jofizdo f;zx, ;wekbh gzikph ;\oBkwk L ftFb/FD s/ w[bKeD, b'erhs gqekFB,

uzvhrVQ.

7H pqjwirdhF f;zx, ;kfjs ;zebg e'F, tkfo; Fkj ckT[_v/FB, nzfwqs;o.

8H irihs f;zx, gzikph ftnkeoB L Fq/DhnK s/ fJekJhnK, fBT{ p[`e ezgBh, ibzXo.

9H p{Nk f;zx pokV, gzikph ftnkeoB L f;XKs s/ ftjko, u/sBk gqekFB, b[fXnkDk.

10 gzikph GkFk p'X, e;s{oh bkb n?_v ;zB}, nzfwqs;o.


