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Objectives

e To train the students thoroughly in Mathematical concepts of ordinary differential equations and
their applications.

e To prepare students for lifelong learning and successful careers using mathematical concepts of
differential and Integral calculus, ordinary differential equations and vector calculus.

e To develop the skill pertinent to the practice of the mathematical concepts including the
students' abilities to formulate and modeling the problems, to think creatively and to synthesize
information.

UNIT -1

Exact, linear and Bernoulli equations, Applications to first order equations; Orthogonal trajectories,
Simple electric circuits, Non-homogeneous linear differential equations of second and higher order
with constant coefficients with RHS term of the type €™, sin ax, cos ax, polynomials in x, ¢ V(x),
xV(x), Method of variation of parameters.

UNIT -11
Linear equations with variable coefficients: Euler-Cauchy Equations, Legendre’s linear equation.
Applications of linear differential equations- Mechanical and Electrical oscillatory circuits.

UNIT - III

Functions of Severable Variables:
Functions of severable variables, level curves, Limits, Continuity, Partial derivatives, chain Rule,

Directional derivative, gradient vectors, Tangent planes & normal line, Maximum, Minimum &
Saddle points of functions of two or three variables, Constrained Maxima & Minima, Method of
Lagrange multipliers.

UNIT -1V

Multiple Integrals:

Double Integrals, Area, Change of integrals to Polar Coordinates, Change of order of integration,
Triple Integrals in Cartesian, Cylindrical and Spherical Coordinates.

UNIT -V

Vector Calculus: -+
Line integral, work, circulation, flux, path independence, potential function, conservative fields;

Green’s theorem in the plane (without proof), Surface area & Surface Integral; Stokes theorem,

Gauss divergence theorem (without proof) and simple problems.
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Text Books:
1. Higher Engineering Mathematics, B.S.Grewal, Khanna publishers.
2. Weir, MD, Hass J, Giordano FR: Thomas’ Calculus Pearson education 11th ED,
2008.(Unit-II1, IV & V)

References:
L. Engineering Mathematics-1, E. Rukmangadachari & E. Keshava Reddy. Pearson Publisher

2 Advanced Engineering Mathematics, by Erwin Kreyszig, Wiley India.
3. Higher Engineering Mathematics, by B.V.Ramana, Mc Graw Hill publishers.

Outcomes: At the end of the course, the student will be able to attain the abilities to use
mathematical knowledge to analyze, formulate and solve problems in engineering applications,
using Ordinary Differential Equations, Multiple Integrals and Vector Calculus.
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