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An Autonomous Institute 

Applied Mathematics for Mechanical Engineering 

 

Course Name: Applied Mathematics                                                   

Course Code: 25ME303 

L T P Credits 

3 1 -- 4 

Evaluation Scheme: ISE-I MSE ISE-II ESE 

Marks: 10 30 10 50 

Pre-Requisite: Knowledge of differential and integral calculus, and elementary differential 

equations. 

Course Objective: The course aims to: 

1 To introduce Laplace Transform techniques for solving integrals and differential 

equations arising in engineering problems. 

2   To develop competence in inverse Laplace transforms and their application to 

linear differential equations. 

3 To impart fundamental concepts of partial differential equations and their 

applications to heat and wave phenomena. 

4 To familiarize students with analytic functions and integral theorems in complex 

variable theory. 

5 To enable statistical analysis using correlation and regression techniques for 

interpretation of real-world data. 

 

Course Outcomes: At the end of the course, students will be able to: 

CO1 Apply Laplace and inverse Laplace transform techniques to evaluate 

integrals and solve linear differential equations. 

Apply, 

Evaluate 

CO2 Formulate and solve partial differential equations using separation of 

variables for heat and wave equations. 

Apply, 

Analyze 

CO3 Analyze functions of complex variables using Cauchy–Riemann 

equations and residue theorem. 

Apply, 

Analyze, 

Evaluate 

CO4 Analyze real-world data using correlation and linear regression 

methods for statistical interpretation. 

Analyze 

 

CO-PO Mapping: 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 PSO3 

CO1 3 2 - - - - - - - - - - - - 

CO2 3 2 - - - - - - - - - - - - 

CO3 3 2 - - - - - - - - - - - - 

CO4 3 2 - - 1 - - - - - 1 - - - 
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An Autonomous Institute 

 

Text books: 

1. Higher Engineering Mathematics - B. S. Grewal 

2. Advanced Engineering Mathematics - Erwin Kreyszig 

3. Advanced Engineering Mathematics - R. K. Jain and S. R. K. Iyengar 

4. Advanced Engineering Mathematics - H. K. Dass 

 

Reference books: 

1. Advanced Engineering Mathematics – M. D. Greenberg 

2. Complex Variables and Applications- Churchill & Brown 

3. Fundamentals of Mathematical Statistics - S. C. Gupta and V. K. Kapoor 

4. Introduction to Probability and Statistics for Engineers and Scientists - Sheldon Ross 

 

Course Content 

Unit 

No. 

Unit Title and Content Hrs 

1 Laplace Transform  

Definition – Laplace Transform, conditions for existence ; Transforms of 

elementary functions ; Properties of Laplace transforms - Linearity property, 

first shifting property, second shifting property, transforms of functions 

multiplied by 𝑡𝑛 property, scale change property, transforms of functions 

divided by t property, transforms of integral of functions property, transforms 

of derivatives ; Evaluation of integrals by using Laplace transform and 

Examples on Laplace Transformation Properties.  
 

8 

2 Inverse Laplace Transform  

Introductory remarks; Inverse transforms of some elementary functions; 

General methods of finding inverse transforms; Partial fraction method and 

Convolution Theorem for finding inverse Laplace transforms; Applications 

to find the solutions of linear differential equations and Examples.  
 

8 

3 Partial Differential Equations and their Applications : 

 Formation of Partial differential equations by eliminating arbitrary constants 

and functions; heat Equations solvable by direct integration; Method of 

separation of variables – applications to find solutions of one dimensional flow 

equation i.e. (
𝜕𝑢

𝜕𝑡
 = 𝑐2 𝜕2𝑢

𝜕𝑡2 ) and one dimensional wave equation i.e.
𝜕2𝑦

𝜕𝑡2  = 𝑐2 𝜕2𝑦

𝜕𝑥2  

7 

4 Functions of Complex Variables :  

Analytic functions; Cauchy- Riemann equations in Cartesian and polar forms; 

Harmonic functions in Cartesian form; Cauchy’s integral theorem; Cauchy’s 

integral formula; Residues; Cauchy’s residue theorem (All theorems without 

proofs). 

7 

5 Correlation 

Introduction to types of correlation, correlation and causation, Methods of 

studying correlation, Karl Pearson’s correlation coefficient and its examples, 

Spearman’s rank correlation and its examples. 

6 

6 Linear Regression Analysis 

Introduction, Linear and non-linear regression, Lines of regression, Derivative 

of regression lines of y on x and x on y, Angle between the regression lines, 

Coefficients of regression and its examples. 

6 
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