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MATHEMATICS

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

: PAPER - |
ADVANCED CALCULUS

UNIT-1  Definition of a sequence. Theorems on limits of sequences. Bounded and monotonic

sequences. Cauchy's convergence criterion. Series of non-negative terms. Comparison
tests, Cauchy's integral test, Ratio tests, Raabe's, logarithmic, De Morgan and

~ Bertrand's tests. Alternating series, Leibnitz's theorem. Absolute and conditional
covergence.

UNIT-Il  Continuity, Sequential continuity, Properties of continuous functions, Uniform

continuity, Chain rule of differentiability, Mean value therorems and their geometrical
interpretations. Darboux's intermediate value theorem for derivatives Taylor's theorem
with various forms of remainders.

UNIT-IIl  Limit and continuity of functions of two variables, Partial differentiation Change of

variables, Euler's theorem on homogeneous functions, Taylor's theorem for functions
of two variables, Jacobians.

UNIT-IV Envelopes, Evolutes, Maxima, minima and saddle points of functions, two variables,

Lagrange's multiplier method.

UNIT-V  Beta and Gamma functions, Double and triple integrals, Dirichet's integrals, Change

of order of intergration in double integrals.

REFERENCES :

1. Gabriel Klaumber, Mathematical Analysis, Marcel Dekkar, Inc. New York, 1975.
2. T.M. Apostol, Mathematical Analysis, Narosa Publishing House, New Delhi, 1985.
3. R.R. Goldberg, Real Analysis, Oxford & 1.B.H. Publishing Co., New Delhi, 1970.
4. D.Soma Sundaram and B. Choudhary, A First Course in Mathematical Analysis, Narosa
. Publishing House, New Delhi, 1997.
5. P.K.Jain and S.K. Kaushik, An introduction to Real Analysis, S. Chand & Co., New Delhi,
2000. |
8. Gorakh Prasad, Differential Calculus, Pothishala Pvt. Ltd., Allahabad. ,
7. Murray R. Spiegel, Theory and Problems of Advanced Calculus, Schaum Publishing Co.,
New York. .
8. Gorakh Prasad, Integral Calculus, Pothishala Pvt. Ltd., Allahabad.
9. - S.C. Malik, Mathematical Analysis, Wiléy Eastern Ltd., New Delhi.
' 10. O.E. Stanaitis, An Introduction to Sequences, Series and Improper Integrals, Holden-Dey,
Inc., San Francisco, California. ‘
11. Earl D. Rainville, Infinite Series, The Macmillan Company, New York. |
12. Chandrika Prasad, Text Book on Algebra and Theory of Equations, Pothis?\ala‘ Pvt. Ltd.,
Allahabad. _ - ’ e .
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13. N. Piskunov, Differential and Integral Calculus, Peace Publishers, Moscow. oA lh
*14. Shanti Narayan, A Course of Mathematical Analysis, S.Chand and Company, New De ,"-,'ff:

PAPER - II
DIFFERENTIAL EQUATIONS

UNIT-,

gendre polynomials,
UNIT-II Laplace Transformation - Li i

- for Laplace transforms, Laplace transforms of derivatives ang integrals, S'hifting'

and integration of transforms, Convolution

. UNIT-I

Partial differentia| equations of the first order Lagrange's solution, Some special
types of equations which can pe solved easily by methods other than the general
, method, Charpit's general method of solution:
UNIT-IV

Partial differentja €quations of second ang hi
Partial differentia| equations of

equations with constant coef

gher orders, Classification of linear - .
second order, Homogeneous and non-homogeneoys
ficients, Partja differential- €quations redugible to

icients, Monge's methods,
UNIT-V - Calculus of Variations - v

- ariationalprobiemswi
for functionals containing first order derivati

Externals, Functionals de

Variational Problems with Moving Boundaries -
two functions, One sided variations, '

‘Sufficient conditions for
: Variation, Va
REFERENCES i

i EMin Kreyszig,

an Extremum - Jacobi and Legendre conditions, Secong
riational principle of Jeast action, | :

» Orient Longman, (India), 1967.
millan ang Co. Ltd.; Lon

4 LanN. Sneddon, S, McGraw-Hil g

..1988, | -
Bl -_Francis_'B. Hilderbrand,‘ Advanceq Calcurus fbr-AppIica
' Ltd., New Delhi, 1977 ‘ '

rel don.
Elements of Partial Differ

ential Equatio ok Combany.

tions, Prentice Hall of Ingia Put,
J_ane“C‘ronin,,Diffé_-:-rential €quations, Maréel Dekkar, 1994, |
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7. ':;gk Ayres, Theory and Problems of Differential Equations, McGraw-Hill Book Company,
8. Richard Bronson, Theory and Problems of Differential Equations, McGraw-Hill, Inc., 1973.
9. A.S. Gupta, Calculus of variations with-Applications, Prentice-Hall of India, 1997.
10. R. Courant and D. Hilbert, Methods of Mathematical Physics, Vots. | & II Wiley-
Interscience, 1953. i
11. L.M. Gelfand and S.V. Fomin, Calculus of Variations, Prentice-Hill, Englewood Cliffs (New
- Jersey), 1963.
12. A.M. Arthurs, Complementary Variational Principles, Clarendon Press, Oxford, 1970.
13. V. Kornkov, Variational Principles of Continuum Mechanics with Engineering Applications,
Vol. |, Reidel Publ. : Dordrecht, Holland, 1985.
14. T.Oden and J.N. Reddy, Variational Methods in Theoretical Mechanics, Springer-Verlag,
1976. '
PAPER - lll
MECHANICS
STATICS

UNIT-I Analytical conditions of Equilibrium, Stable and unstable equilibrium, virtual work,

Catenary.

UNIT-Il  Forces in three dimensions, Poinsot's central axis, Null lines and planes, Dynamics.
UNIT-Il  Simple harmonic motion, Elastic strings, velocities and accelerations along radial

and transverse directions, Projectile, Central orbits.

“UNIT-IV  Kepler's laws of motion, velocities and acceleration in tangential and normal

directions, motion on smooth and rough plane curves.

UNIT-V  Motion in a resisting medium, motion of particles of varying mass, motion of a particle

in three dimensions, acceleration in terms of different co-ordinate systems.

REFERENCES:

1.

S.L. Loney, Statics, Macmillan and Company, London.

o R.S. Verma, A Text Book on Statics, Pothishala Pvt. Ltd., Allahabad.

3. S.L. Loney, An Elementary Treatise on the Dynamics of a particle and of rigid bodies,
Cambridge University Press, 1956.
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