COEP Technological University

Department of Mathematics
( MA-       ) Vector Calculus and Differential Equations

F.Y. B.Tech. Semester II (Civil)
Teaching Scheme                                                                                         Examination Scheme

Lectures : 2 hrs / week                                                     
                         Internal Test 1: 20 marks

Tutorial  : 1 hrs / week                                                         
               Internal Test 2: 20 marks

Self Study : 1 hrs / week                                                
                         End Sem. Exam: 60 marks

Unit I: Vector Calculus:

Vectors in 2-Space, 3-Space, Dot and Cross Product of Vectors, Derivatives of Vector Valued Functions, Gradient of a Scalar Field and Directional Derivatives, Divergence and Curl of a Vector Field, Line, Surface and Volume Integrals and their inter relations to find work done, flux and divergence.                                                                   

S:  Vectors in 2-Space, 3-Space, Dot and Cross Product of Vectors                                 [9L+4T+4S]

Unit II: Ordinary Differential Equations:
First order Ordinary Differential Equations - Variable Separable, Homogeneous, Linear; Higher order linear equations with constant coefficients; Euler-Cauchy equations, non-homogeneous higher order linear differential equations with constant coefficients (method of undetermined coefficients and method of variation of parameters); Laplace Transform of simple functions, Inverse Laplace Transform, Properties and Theorems of Laplace Transforms; Applications to Initial and Boundary value problems.   
S: first order variable separable, homogeneous, Linear differential equations
                                                                                                                                           [9L +4T+4S]

Unit  III: Partial Differential Equations: 

Fourier Series; Method of Separation of Variables; Modeling and Solutions of one-dimensional diffusion equation, first and second order one-dimensional wave equation.

S: Modeling of one-dimensional diffusion equation                                                      [10L+5T+ 5S]
Text Books :
· Advanced Engineering Mathematics (10th edition ) by Erwin Kreyszig, Wiley eastern Ltd.

Reference Books :

· Thomas’ Calculus (14th edition) by Maurice D. Weir, Joel Hass, Frank R. Giordano, Pearson Education. 

· Calculus for Scientists and Engineers by K.D Joshi, CRC Press.

· A course in Calculus and Real Analysis (1st edition) by Sudhir Ghorpade and Balmohan Limaye, Springer-Verlag, New York.

· Applied Mathematics Vol.1 (Reprint July 2014) by P.N. Wartikar and J.N. Wartikar, Pune Vidhyarthi Griha Prakashan Pune.

-----------------------------------------------------------------------------------------------------------------Outcomes : Students will be able to
1. understand basic concepts of vector calculus, ODE and PDE 

2. list types of ordinary differential equations and partial differential equations, find Laplace Transforms of simple functions
3. solve different ODEs and PDEs, find divergence and curl of vector fields
4. apply concepts of Fourier Series to solve PDEs, evaluate line and surface integrals

5. Apply concepts of vector calculus, ODE and PDE to solve real life application problems.
Note 1 :

· To measure CO1, questions may be of the type- define, identify, state, match, list, name etc.

· To measure CO2, questions may be of the type- explain, describe, illustrate, evaluate, give examples, compute etc.

· To measure CO3, questions will be based on applications of core concepts.

· To measure CO4, questions may be of the type- true/false with justification, theoretical fill in the blanks, theoretical problems, prove implications or corollaries of theorems, etc.

· To measure CO5, some questions may be based on self-study topics and also comprehension of unseen passages.

Note 2 :

           Text in yellow are self study topics.
