CMR COLLEGE OF ENGINEERING & TECHNOLOGY

gt | (UGC - AUTONOMOUS)
. : ODEs AND MULTIVARIABLE CALCULUS
v o (Common to all branches)
A
CODE: A30005 Ly piig
3 1 0 4

UNIT-I

First Order ODE: Exact, Linear and Bernoulli’s differential equations, Applications, Newton’s law of cooling,
Law of natural growth and decay.

Equations not of first degree: Equations solvable for p, Equations solvable for y, Equations solvable for x and
Clairaut’s type.

UNIT -11

Ordinary Differential Equations of Higher Order: Second and higher order linear differential equations with
constant coefficients, Non-Homogeneous terms of the type e**, sin ax, cos ax, polynomials in x, e**V(x) and
x V(x), Method of variation of parameters, Equations reducible to linear ODE with constant coefficients,
Legendre’s equation, Cauchy-Euler equation.

UNIT -111

Multivariable Calculus (Integration): Evaluation of Double Integrals (Cartesian and polar coordinates),
Change of order of integration (only Cartesian form), Evaluation of Triple Integrals, Change of variables
(Cartesian to polar) for double and (Cartesian to Spherical and Cylindrical polar coordinates) for triple integrals,
Applications: Areas (by double integrals) and volumes (by double integrals and triple integrals).

UNIT -1V
Vector Differentiation: Vector point functions and scalar point functions, Gradient, Divergence and Curl.
Directional derivatives, Tangent plane and normal line, Vector Identities, Scalar potential functions, Solenoidal

and Irrotational vectors.

UNIT -V
Vector Integration: Line, Surface and volume Integrals. Theorems of Green’s, Gauss and Stoke’s(without
proofs) and their applications.

TEXT BOOKS :
1. Higher Engineering Mathematics, (36"‘ Edition), B.S. Grewal, Khanna Publishers, 2010

2. Advanced Engineering Mathematics, (9™ Edition), Erwin kreyszig, John Wiley & Sons,2006.

REFERENCE BOOKS:
1. Advanced Engineering Mathematics(3rd edition) by R.K. Jain & S.R.K. Iyengar, Narosa Publishing

House, Delhi.

Differential Equations with Applications & Historical Notes(2™Edi) by George F Simmons, Tata Mc.
graw Hill Publishing Co Ltd.

Advanced Engineering Mathematics(8®Edition) by Kreyszig, John Wiley & Sons Publishers

G.B. Thomas and R.L. Finney, Calculus and Analytic geometry(9™Edition), Pearson, Reprint, 2002
Mathematics for Engineering and Scientists(6™ Edi), by. Alan Jeffrey, 2013, Chapman & Hall / CRC
Engineering Mathematics — I by T.K.V. Iyengar, B. Krishna Gandhi & Others, 2012 Yr. Edition
S.Chand.

7. Differential Equations( 3rd Ed), S. L. Ross Wiley India, 1984.
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COURSE OUTCOMES:

On completion of the course students will be able to
1. Determine first order differential equations and obtain solutions. A
2. Solve higher order linear differential equations using various methods.
3. Evaluate areas and volumes using multiple integrals . .
4. Evaluate Gradient, Divergence, Curl and directional derivatives.
5. Evaluate integrals by converting line to surface integral and surface to volume integrals.
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