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CC-9 /CI9T: Multivariate Calculus

Marks: 60 Credits: 06
Unit-I: (Functions of several variables) Marks: 21
(To be taught by: S.Das )

Functions o.f several variables, limit and continuity of functions of two or
more \./ar}a.bles,Partial differentiation, total differentiability —and
dlfferentlal?lllty, sufficient condition for differentiability. Chain rule for one
and two independent parameters, directional derivatives, the gradient,
max1r.nal and normal property of the gradient, tangent planes, Extrema of
functions of two variables, method of Lagrange multipliers, constrained
optimization problems

Unit-II: (Multivariable Integration) Marks: 14
(To be taught by: S. Das )

Double integration over rectangular region, double integration over non-
rectangular region, Double integrals in polar co-ordinates, Triple integrals,
triple integral over a parallelepiped and solid regions. Volume by triple
integrals, cylindrical and spherical co-ordinates.Change of variables in

double integrals and triple integrals.

Unit-III: (Vector Field and Line Integration) Marks: 16
(To be taught by: S. Chakraborty )

Definition of vector field, divergence and curl.
Line integrals, applications of line integrals: mass and work. Fundamental

theorem for line integrals, conservative vector fields, independence of path.

Unit-IV: (Green’s, Stoke’s and Divergence Theorem) Marks: 09
(To be taught by S. Chakraborty )

Green’s theorem, surface integrals, integrals over parametrically defined
surfaces. Stoke’s theorem, The Divergence theorem.

Reference Books
> G.B. Thomas and R.L. Finney, Calculus, 9th Ed., Pearson Education, Delhi,

2005.
» M.J. Strauss, G.L. Bradley and K. J. Smith, Calculus, 3rd Ed., Dorling

Kindersley (India) Pvt. Ltd. (Pearson Education), Delhi, 2007.
» E. Marsden, A.J. Tromba and A. Weinstein, Basic Multivariable Calculus,

Springer (SIE), Indian reprint, 2005.
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