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Teaching : 3 Hours per Week per Theory Paper.

2 Hours per Week per Batch for Practical
(20 candidates in each batch)

Examination Scheme : Min.Pass Marks Max. Marks
Science ~ 54 150
Arts - 72 200
Duration Max.Marks
Paper -1 Discrete Mathematics 3 hrs. 40 (Science)
53 (Arts)
Paper —1I Calculus 3 hrs. 40 (Science)
53 (Arts)
Paper—III  Analytic Geometry and
Optimization Theory 3 hrs. 40 (Science)
54 (Arts)
Practical Optimization Techniques 2 hrs. 30 (Science)
40 (Arts)
Note:
L. 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 examination to be conducted
by internal and external examiners. External examiner will be appointed by the
University and internal examiner will be appointed by the Principal in consultation
with Local Head/Head, Department of Mathematics in the college.

3. An Internal/external examiner can conduct Practical Examination of not more than
100 (Hundred) Candidates.

4. Each candidate has to pass in Theory and Practical examinations separately.

Paper — I: Discrete Mathematics

Teaching : 3 Hours per Week Max. Marks: 40 (Science)

Duration of Examination : 3 Hours 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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Unit 1 : Sets, Cardinality, Principal of inclusion and exclusion, Mathematical induction,
Relations and Functions, Binary relations, Equivalence relations and partitions, Partial
order relations and Lattices, Chains and Anti-chains. Pigeon hole principle.

Unit 2: Boolean Algebra- Lattices and Algebraic structure, Duality, Distributive and
Complemented Lattices, Boolean Lattices, Boolean functions and Boolean expression.

Fundamental theorem of arithmetic, Divisibility in Z, Congruence’s, Chinese reminder
theorem, Euler’s functions, Primitive roots.

Unit 3: Logic and propositional calculus, Simple and compound propositions, Basic
logical operations, Truth tables, Tautologies and contradictions, Propositional functions,
Quantifiers. Discrete numeric functions, Generating functions, Recurrence relations and
Recurrence algorithms, Linear recurrence relation with constant coefficients and their
solutions, Total solutions, Solution by the method of generating functions.

Unit 4: Basic concepts of graph theory, Types of graph (Connected Graphs, Regular
graphs, Planar  graphs), walk, Paths & Circuits, Shortest path problem. Operations on
graphs (union, join, products)

Unit 5: Matrix representation of graphs, Adjacency matrices, Incidences matrices,

Tree, Spanning tree, Minimumm spanning tree, Distance between vertices, Center of tree,
Binary tree, Rooted tree. Hamiltonian and Eulerian graphs

Reference Books:

1. K.H. Rosen, Discrete Mathematics and it’s Applications, McGraw Hill, 1999.

2. N.L. Biggs, Discrete Mathematics, Oxford Science Publication, 1985.

3. CL.Liu and D.P. Mohapatra, Elementsof Discrete Mathematics, Tata
McGraw Hill, 2008.

4. T.Koshy, Discrete Mathematics with Applications, Academic Press, 2005.

5. N. Deo, Graph Theory, Prentice Hall of India, New Delhi, 2004.

Paper- II: Calculus

Teaching : 3 Hours per Week Max. Marks: 40 (Science)
Duration of Examination : 3 Hours 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.

Unit 1: Series — Infinite series and Convergent series. Tests for convergence of a series —
Comparison test, D’Alembert’s ratio test, Cauchy’s n-th root test, Raabe’s test,
De-Morgan-Bertrand’s test, Cauchy’s condensation test, Gauss’s test, (Derivation of tests
is not required). Alternating series. Absolute convergence. Taylor’s theorem. Maclaurin’s
theorem. Power series expansion of a function. Power series expansion of sinx, cosx, €,

log(1+x), (1+)" ﬂj [T

Dy. Registrir (Academic-I)
University of Rajgsthan
Jaipurm&lr"’



§ Syllabus : B.A. Part-1
Unit 2: Derivative of the length of an arc. Pedal equations. Curvature — Various formulae,
Centre of curvature and Chord of curvature. Partial differentiation. Euler’s theorem for

homogeneous functions. Chain rule of partial differentiation. Total differentiation,
Differentiation of implicit functions.

Unit 3: Envelopes and evolutes, Maxima and Minima of functions of two variables.
Lagrange’s method of undetermined multipliers. Asymptotes. Multiple points. Curve
tracing of standard curves (Cartesian and Polar curves).

Unit 4: Beta and Gamma functions, Reduction formulae (simple standard formulae),

Double integrals in Cartesian and Polar Coordinates, Change of order of integration.
Triple integrals. Dirichlet’s integral.

Unit 5: Areas, Rectification, Volumes and Surfaces of solids of revoluticn.

Reference Books :

1. M. J. Strauss, G. L. Bradley and K. J. Smith, Calculus (3rd Edition), Dorling
Kindersley (India) Pvt. Ltd. (Pearson Education), Delhi, 2007.

2. H. Anton, I. Bivens and S. Davis, Calculus (7th Edition), John Wiley and sons
(Asia), Pt Ltd., Singapore, 2002.

3. G.B. Thomas, R. L. Finney, M. D. Weir, Calculus and Analytic Geometry, Pearson
Education Ltd, 2003.

Paper-I1I: Analytic Geometry and Optimization Theory

Teaching: 3 Hours per Week Max. Marks: 40 (Science)
Duration of Examination: 3 Hours 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: Polar equation of conics, Polar equation of tangent, normal and asymptotes, chord
of contact, auxiliary circle, director circle of conics

Unit 2: Sphere, Cone.

Unit 3: Cylinder, Central Conicoids — Ellipsoid, Hyperboloid of one and two sheets,

tangent lines and tangent planes, Direct sphere, Normals.

Unit 4: Generating lines of hyperboloid of one sheet and its properties. Reduction of a
general equation of second degree in three-dimensions to standard forms.
Unit 5: The linear programming problem. Basic solution. Some basic properties and
theorems on convex sets.. Fundamental theorem of L.P.P. Theory of simplex method only
Duality. Fundamental theorem of duality, properties and elementary theorems on duality
only. ' R -
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Reference Books :

1. Hamdy A. Taha, Operations Research, An Introduction (9th edition), Prentice-Hall,
2010. |

2. G. Hadley, Linear Programming, Narosa Publishing House, New Delhi, 2002.

3. RJ.T. Bell, Elementary Treatise on Co-ordinate geometry of three dimensions,
Macmillan India Ltd., 1994.

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.

Group A : Modelling of industrial and engineering problems into Assignment Problems
and Transportation Problems and their solutions.

Group B : List of problems (with free and open source software tool Scilab)
(i) Plotting the graphs of the following functions : ax, Vax + b ,|ax+b|, ct|ax+b]|,

x*x™ mez), ™, log(ax+b), sin(ax +b) ,cos(ax +b), |sin(ax + b)|,
|cos(ax +b)|. Observe and discuss the effects of change in the real constant a, b
and c on the graphs.

(ii) Graphs of hyperbolic functions and inverse trigonometric functions.

(iii) Plotting and analyzing the graphs of polynomials and their derivatives.

(iv) Complex numbers: Operations like addition, subtraction, multiplication, division,
Modulus and inbuilt functions conj, imag, imult, isreal, real.

(v) Matrix operations: Addition, Multiplication, Inverse, Transpose, Determinant, Rank
and inbuilt functions eye, ones, zeros. Solving the system of linear equations.

(vi) Solution of linear programming problems by using inbuilt functions of Scilab.

Note:
1. For Group A : Problems will be solved by using Scientific Calculators (non-
Programmable)
2. Each Candidate (Regular/non-Collegiate) has to prepare his/her practical record.
3. Each Candidate has to pass in Practical and Theory examination separately.
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