MATHEMATICS
There shall be three compulsory papers, Each paper of 50 marks is divided into five units and
cach unit carry equal marks.

B.Sc. Part-1
MATHEMATICS

PAPER - I
ALGEBRA AND TRIGONOMETRY

UNIT-1 Elementary operations on matrices, Inverse of a matrix. Linear independence of
row and column matrices, Row rank, column rank and rank of a matrix,
Equivalence of column and row ranks. Eigenvalues, eigenvectors and the
characteristic equations of a matrix. Cayley Hamilton theorem and its use in
finding inverse of a matrix., / ‘

UNIT-1T  Application of matrices to a system of linear (both homogeneous and
nonhomogeneous) equations. Theorems on consistency of a system of linear
equations. Relation between the roots and coefficients of general polynomial
equations in one variable. Transformation of equations. Descarte’s rule of signs.
Solutions of cubic equations (Cardons method), Biquadratic equation.

UNIT-111 Mappings, Equivalence relations and partitions. Congruence modulo n. Definition
of a group with examples and simple properties. Subgroups, generation of groups,
cyclic groups, coset decomposition, Lagrange’s theorem and its consequences.
Fermat’s and EBuler's theorems. Normal subgroups. Quotient group, Permutation
groups. Even and odd permutations. The alternating groups An. Cayley's theorem. i

UNIT-1V Homomorphism and Isomorphism of groups. The fundamental theorems of
homomorphism. Introduction, properties and examples of rings, Subrings, Integral
domain and fields Characteristic of a ring and Field.

TRIGONOMETRY :

UNIT-V De-Moivre’s theorem and its applications. Direct and inverse circular and
hyperbolic functions. Logarithm of a complex quantity. Expansion of
trigonometrical functions. Gregory's series. Summation of series.

TEXT BOOK :

1. LN. Herstein, Topies in Algebra, Wiley Eastern Ltd., New Delhi, 1975

2. K.B. Datta, Matrix and Linear Algebra, Prentice Hall of India Pvt. Ltd.New Delhi, 2000.

3. Chundrika Prasad, Text-Book on Algebra and Theory of equations, Pothishala Private Ltd.,

Allahabad.
4. S.L. Loney, Plane Trigonometry Part II, Macmillan and Company, London.
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B.Sc. Part-I
MATHEMATICS
PAPER - II
CALCULUS

DIFFERENTIAL CALCULUS :

1IN\ . . o v . .

UNIT-1 S—S.defmmon of the limit of a function. Basic properties of limits. Continuous
functions “and classification of discontinuties. Differentiability. Successive
differentiation. Leibnitz theorem. Maclaurin and Taylor series expansions

UNIT-1T  Asymptotes.

Curvature. Tests for concavity and convexity. Points of inflexion
Multiple points. Tracing of curves in cartesian and polar coordinates
INTEGRAL CALCULUS:

UNIT-111 Integration of transcendental functions. Reduction formulae. Definite integrals.
Quadrature. Rectification. Volumes and surfaces of solids of revolution

ORDINARY DIFFERENTIAL EQUATIONS :

UNIT-1V Degree and order of a differential equation. Equations reducible to the linear form.

: Exact differential equations. First order higher degree equations solvable for x, vy,

p. Clairaut's form and singular solutions. Geometrical meaning of a differential

equation. Orthogonal trajectories. Linear differential

equations with constant
coefficients. Homogeneous linear ordinary differential equations
UNIT-V i i

Linear differential equations of second order. Transformation of the equation by
< b-

changing the dependent variable/the independent variable. Method of variation of

parameters. Ordinary simultaneous differential equations
TEXT BOOK :

1 Gorakh Prasad, Differential Calculaus, Pothishala Private Ltd. Allahabad

2. Gorakh Prasad, Integral Calculus, Pothishala Private Ltd. Allahabad.

3 D.A. Murray Introductory Course in Differential Equations, Orient Longman (India) '
1976. -

REFERENCES : |

1. Gabriel Klamb’mer Mathematxcal Analysns Marcel Dekkar, Inc. New York, 1975.
2. Murray R. Spiegel, Theory and Problems of ‘Advanced Calculus, Schaum's outline series
Schaum Publishing Co. New York.
3. N. Piskunov, Differential and Integral Calculus, Peace Publishers, Moscow.
-4. P.K. Jain and S.K. Kaushik, An Introduction to Real Analysis, S. Chand & Co. New
Delhi, 2000.
5.

G.F. Simmons, Differential Equations, Tata Mc Graw Hill, 1972.
6. F.A. Codington, An Introduction to Ordinary Differential Equations, Prentlcs Hall of
India, 1961,

7. H.T.H. Piaggio, Elementary Treatise on Differential Equations and their Applications
C.B.S. Publishe & Distributors, Dehli, 19835,
8. W.E. Boyce and P,O. Diprima, Elementary Differential Equations and Boundary Value
_ Problems, John Wiley, 1986,
12.

Erwin Kreysizig, Advanced Engineering Mathematics, John Wiley and Sons, 1999




B.Sc. Part-1
MATHEMATICS
PAPER - I1I
VECTOR ANALYSIS AND GEOMETRY

VECTOR ANALYSIS :

\
UNIT-I Scalar and vector product of three vectors. Product of four vectors. Reciprocal
. Vectors. Vector differentiation. Gradient, divergence and curl.

UNIT-11 Vector integration. Theorems of Gauss, Green, Stokes and problems based on
these. ‘

UNIT-1IT  General equation of second degree. Tracing of conics. System of conics. Confocal
conics. Polar equation of a conic. ‘

UNIT-1V Sphere. Cone. Cylinder.

UNIT-V Central Conicoids. Paraboloids. Plane sections of conicoids. Generating lines.
Confocal Conicoids. Reduction of bGCOlld degree equations.

TEXT BOOKS :

1. N. Saran and S.N. Nigam, Introduction to vector Analysis, Pothishala Pvt. Ltd.
Allahabad. ; :

2. Gorakh Prasad and H.C. Gupta, Text Book on Coordinate Geometry, Pothishala Pvt.
Ltd., Allahabad.

3. R.J.T. Bell, Elementary Treatise on Coordlnate Geometry of three dimensions,
Machmillan India Ltd. 1994. ; :
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1. Murray R. Spiegel Theory and Problems of Advanced Calculus, Schaum Publishing
Company, New York. '

2. Murray R. Spiegel, Vector Analysis, Schaum Publishing Company, New York.

3. Erwin Kreysizig, Advanced Engineering Mathematics, John Wiley & Sons, 1999

4. Shanti Narayan, A Text Book of Vector C'llculus S. Chand & Co., New Delhi.

5. S.L. Loney, The Elements of Coordinate Geometly, Macmillan and Company, london.

6. P.K. Jain and Khalil Ahmad, A Text Book of Analytlcal Geometry of two Dimensions,
Wiley Eastern Ltd., 1994.

7. P.K. Jain and Khalil Ahmad, A Text Book of Analytlcal Geometry of three Dimensions,
Wiley Eastern Ltd., 1999.
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