
SEMESTER-IV

1.12 Vector Calculus

(w.e.f. academic year 2020-21)

SEC-IV

Theory: 2 credits
Theory: 2 hours /week

Objective: Concepts like gradient, divergence, curl and their physical relevance will be taught.
Outcome: Students realize the way vector calculus is used to addresses some of the problems of
physics.

Unit- I
Line Integrals: Introductory Example - Work done against a Force-Evaluation of Line Integrals
Conservative Vector Fields.
Surface Integrals: Introductory Example : Flow Through a PipeEvaluation of Surface Integrals.

Unit- II
Volume Integrals: Evaluation of Volume integrals
Gradient, Divergence and Curl: Partial differentiation and Taylor series-Partial differentiation
Taylor series in more than one variable-Gradient of a scalar field-Gradients, conservative fields and
potentials-Physical applications of the gradient.

Text:

• P.C. Matthews,Vector Calculus

References:

• G.B. Thomas and R.L. Finney, Calculus

• H. Anton, I. Bivens and S. Davis ; Calculus

• Smith and Minton, Calculus
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