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- }# MATHMATICS
B.A. Part III —

Teaching : 3 Hours per Week per Theory Paper.
Examination Scheme :

Min.Pass Marks Max. Marks
Science — 54 150
Arts -T2 200
Duration Max.Marks
Paper—I  Algebra 3 hrs. 40 (Science)
53 (Arts)
Paper—II Complex Analysis 3 hrs. 40 (Science)
53 (Arts)
Paper—III Mechanics 3 hrs. 40 (Science)
54 (Arts)
Practical 2 hrs. 30 (Science)
40 (Arts)

Note:

1. Common paper will be set for both the Faculties of Social Science and Science.
However, the marks obtained by the candidate in the case of Faculty of Social Science
will be converted according to the ratio of the maximum marks of the papers in the
two Faculties.

2. Each candidate is required to appear in the Practical ex
internal and external examiners. External examiner wi
University and internal examiner will be appomted by!
with Local Head/Head, Department of M:

3. An Internal/external examiner can |
100 (Hundred) Candidates (20 Candi

4. Each candidate has to pass in Theory and Practical

Paper -1 : Algebra- .
Teaching : 3 Hours per Week

Duration of Examination : 3 Hours Max. Marks: 40 (Science)
53(Arts)

Note: This paper is divided into FIVE Units. TWO questions will be set from each
Unit. Candidates are required to attempt FIVE questions in all taking ONE
Question from each Unit. All questions carry equal marks.
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p aig “§z'Defimition and simple properties of Groups and Subgroups. Permutation group,

,3‘,}3: MCosds, Lagrange’s theorem on the order of subgroups of a finite order group.

Umit 2:1-.Mo'rphism of groups, Cayley’s theorem. Normal subgroups and Quotient groups.
Fundamental theorems of Isomorphism.

Unit 3: Definition and simple properties of Rings and Subrings. Morphism of rings.
Embedding of a ring, Integral domain and field. Characteristics of a Ring and Field.

Unit 4: Ideals and Quotient Ring. Maximal ideal and Prime ideal. Principal Ideal domain.
Field of quotients of an integral domain. Prime fields. Definition, Examples and Simple
properties of Vector spaces and Subspaces.

Unit §: Linear combination, Linear dependence and Linear independence of vectors. Basis
and Dimension. Generation of subspaces. Sum of subspaces. Direct sum and Complement of
subspaces. Quotient space and its dimension.

Reference Books:

1. Joseph A. Gallian, Contemporary Abstract Algebra (4th Edition), Narosa Publishing
House, New Delhi, 1999.(EX Edition 2010).

S Lang, Introduction to Linear Algebra{2nd edition), Springer, 2005.
Gilbert Strang, Linear Algebra and its Applications, Thomson, 2007.
S. Kumaresan, Linear Algebra- A Geometric Approach, P e Hall of India, 1999.

Kenneth Hoffman, Ray Alden Kunze, LmAlgdvami \
Pvt. Limited, 1971.
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Paper — II: Complex Analysis
Teaching : 3 Hours per Week
Duration of Examination : 3 Hours Max. Marks: 40 (Science)
53 (Arts)

p-—Note: This paper is divided into FIVE Units, TWO questions will be set from each Unit.

Candidates are required to attempt FIVE questions in all taking ONE question from
each Unit. All questions carry equal marks.

Unit 1: Complex plane. Connected and Compact sets. Curves and Regions in complex
plane. Jordan curve Theorem (statement only). Extended complex plane. Stereographic
projection. Complex valued function — Limits, Continuity and Differentiability. Analytic
functions, Cauchy-Riemann equations (Cartesian and polar form). Harmonic functions,
Construction of an analytic function.

Unit 2: Complex integration, Complex line integrals, Cauchy integral theorem, Indefinite
integral, Fundamental theorem of integral calculus for complex functions. Cauchy integral
formula, Analyticity of the derivative of an analytic function, Morera’s theorem, Poisson
integral formula, Liouville’ theorem.




- g O Syllabus : B.A. Part-I1T11

~ Uni¢ 3: Taylor’s theorem. Laurent’s theorem. Maximum modulus theorem.
Poécr series — Absolute convergence, Abel’s theorem, Cauchy-Hadamard theorem, Circle
and Radius of convergence, Analyticity of the sum function of a power series.
Unit 4: Singularities of an analytic function, Branch point, Meromorphic and Entire
functions, Riemann’s theorem, Casorati-Weierstrass theorem.
Residue at a singularity, Cauchy’s residue theorem. Argument principle. Rouche’s theorem.
Fundamental theorem of Algebra.

Unit 5: Conformal mapping. Bilinear transformation and its properties. Elementary
mappings: w (z) = % (z + 1),22 ,€%,sinz, cosz, and logz. '
z

Evaluation of a real definite integral by contour integration.
Analytic continuation. Power series method of analytic continuation.

Reference Books:
1. James Ward Brown and Ruel V. Churchill, Complex Variables and Applications
(Eighth Edition), McGraw — Hill International Edition, 2009.

2. Joseph Bak and Donald J. Newman, Complex analysis (2nd Edition), Undergraduate
Texts in Mathematics, Springer-Verlag New York, Inc., New York, 1997.

Paper — III: Mechanics
Teaching : 3 Hours per Week
Duration of Examination : 3 Hours Max. Marks: 40 (Science)
54 (Arts)
Note: This paper is divided into FIVE Units. TWO questions will be set from each Unit.
Candidates are required to attempt FIVE questions in all taking ONE question from
each Unit. All questions carry equal marks.

Unit 1: Velocity and acceleration — along radial-and transverse directions, along tangenﬁal
s¢nd normal directions. S.H.M., Hooke’s law, motion along horizontal and vertical elastic
strings.

Unit 2: Motion in resisting medium— Resistance varies as velocity and square of velocity.
Work and Energy. Motion on a smooth curve in a vertical plane. Motion on the inside and
outside of a smooth vertical circle. Projectile. '

Unit 3: -Central orbits — p-r equations, Apses, Time in an orbit, Kepler’s law of planetary
motion. Moment of inertia — M.I. of rods, Circular rings, Circular disks, Solid and Hollow
spheres, Rectangular lamina, Ellipse and Triangle. Theorem of parallel axis. Product of
inertia.

Unit 4: Equilibrium of coplanar force, moments and friction.

Unit-5: Virtual work and Catenary.
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Reference Books :

1. LH. Shames and G. Krishna Mohan Rao, Engineering Mechanics: Statics and
Dynamics (4th Edition), Dorling Kindersley (India) Pvt. Ltd. (Pearson Education),
Delhi, 2009.

2. R.C. Hibbeler and Ashok Gupta, Engineering Mechanics: Statics and Dynamics (11th
Edition), Dorling Kindersley (India) Pvt. Ltd. (Pearson Education), Delhi.

3. S.L. Loney - An Elementary Treatise on the Dynamics of a Particle and of Rigid
Bodies, Kalyani Publishers, New Delhi.

4. J.L. Synge & B.A. Griffith - Principles of Mechanics, Tata McGraw-Hill, 1959.

Practical
Teaching: 2 hours per week per batch not more than 20 students.
Examination: Duration: 2 Hours
Scheme Science Arts
Max.Marks 30 40
Min.Pass Marks 11 15
Distribution of Marks:
Two Practicals one from each group
10 Marks each = 20 Marks (13 Marks each) 26
Practical Record = 05 Marks 07
Viva-voce = 05 Marks 07
Total Marks = 30 Marks 40

The paper will contain TWO practicals. The candidates are required to attempt both
practicals.

Practicals with Computer Programming in C Language.
Group A:

1. Solution of algebraic and transcendental equations by Bisection method, Regula-faisi
method and Newton-Raphson method.

2. Solution of Initial value problems by Euler’s method and Runga-Kutta(third and
fourth order) method.
Group B:
1. Matrix operations: addition, subtraction, multiplication, Rank of a matfix, inverse of a
- matrix.

2. Solution of linear algebraic equations by Gauss elimination method, Matrix method,
Gauss Jordan method.
Note:
L Each Candidate (Regular/non-Collegiate) has to prepare his/her practical record.
2 Each Candidate has to pass in Practical and Theory examinations,.separately.



