
COURSE PLAN 

Fr. CRCE (Mechanical)      Academic year: 2022-23 

 

Page 1 of 8 

 

Fr. Conceicao Rodrigues College Of Engineering 
Father Agnel Ashram, Bandstand, Bandra-west, Mumbai-50 

 

Department of Production & Mechanical Engineering 

  

S.E. (Mechanical) (Semester III) (2022-2023) 

Course Plan 

Subject: Engineering Mathematics III                                                           Credits – 03 

 

Syllabus Engineering Mathematics III 

 

 

 

 



COURSE PLAN 

Fr. CRCE (Mechanical)      Academic year: 2022-23 

 

Page 2 of 8 

 

 

 



COURSE PLAN 

Fr. CRCE (Mechanical)      Academic year: 2022-23 

 

Page 3 of 8 

 

 

 

 

 



COURSE PLAN 

Fr. CRCE (Mechanical)      Academic year: 2022-23 

 

Page 4 of 8 

 

 

 

 

Co 

No. 
Course Outcomes 

CO1 Obtain the Laplace Transform of given functions and evaluate the integral (in standard 

form) using Laplace Transform.  

 

CO2 Obtain inverse Laplace Transform of given functions. 
 

CO3 Expand the given periodic function in terms of sine and cosine terms in the given interval. 

 

CO4 Construct the analytic function and also determine the orthogonal trajectories of the given 

family of curves. 
 

CO5 Apply matrix algebra to solve engineering problems. 

 

CO6 Solve partial differential equations using numerical methods and analytical 

solutions for one-dimensional heat and wave equations. 
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Target = 2 for all COs 

FINAL CO = (0.8* Direct) + (0.2* Indirect) 

 

Direct 

CO1 (0.1*Tutorial)+(0.3*Test) +(0.6*Univ Exam) 

CO2 (0.1*Tutorial)+(0.3*Test) +(0.6*Univ Exam) 

CO3 (0.1*Tutorial)+(0.3*Test) +(0.6*Univ Exam) 

CO4 (0.1*Tutorial)+(0.3*Test) +(0.6*Univ Exam) 

CO5 (0.4*Tutorial) +(0.6*Univ Exam) 

CO6 (0.4*Tutorial) +(0.6*Univ Exam) 

 

Indirect 

CO1 (1*Exit Survey) 

CO2 (1*Exit Survey) 

CO3 (1*Exit Survey) 

CO4 (1*Exit Survey) 

CO5 (1*Exit Survey) 

CO6 (1*Exit Survey) 

 

LESSON PLAN (THEORY) 

Note: - Content beyond syllabus (CBS) is in bold 

Weekly 

Plan 
Topic Module Hours 

Week 1 

(25/07/22 – 

29/07/22) 

Laplace Transform 

Definition 

Examples based on the definition 

Change of scale  

First shifting theorem 

1 4 

Week 2 
(01/08/22 – 

05/08/22)  

Laplace Transform 

Second shifting theorem 

Laplace transform of the derivative  

Laplace transform of the integration 

1 4 

Week 3 

(08/08/22 – 

12/08/22) 

Inverse Laplace transform 

Definition 

Basic examples of finding the inverse Laplace transform 

2 3 

Week 4 

(15/08/22 – 

19/08/22) 

Inverse Laplace transform 

Examples based on the method of partial fraction 

Convolution 

2 2 

Week 5 Fourier Series 3 3 
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(22/08/22 – 

26/08/22) 

Definition 

Examples of the interval �0,2�� 
Even and Odd functions 

Week 6 

(29/08/22 – 

02/09/22) 

Fourier series 

Examples of the interval �0,2�� 
Half-range series 

Parseval’s identity 

3 2 

Week 7 

(05/09/22 – 

09/09/22) 

05-07 September UT 1 1 & 2 1 

Week 8 

(12/09/22 – 

16/09/22) 

Complex Variable 

Introduction, limit, continuity, and differentiation 

Cauchy-Riemann equations 

Examples of a function of a complex variable 

4 3 

Week 9 
(19/09/22 – 

23/09/22) 

Complex Variable 

Analytic functions 

Path dependency 

Harmonic functions 

Milne-Thompson method 

4 3 

Week 10 
(25/10/21 – 

27/10/21) 

Matrices 

Eigen values and eigen vectors of a matrix 

Properties of eigen values and eigen vectors 

5 3 

Week 11 
(26/09/22 – 

30/09/22) 

Matrices 

Cayley-Hamilton theorem 

Diagonalization of a matrix 

5 2 

Week 12 

(03/10/22 – 

07/10/22) 

Partial Differential Equations 

Method of separation of variables 

Vibrations of a string 

One-dimensional heat and wave equation 

6 3 

Week 13 

(10/10/22 – 

14/10/22) 

Partial Differential Equation 

Crank Nicholson method 

Bender Schmidt method 

6 2 

Week 16 

17/10/22-

21/10/22 

UNIT TEST – 2  3 & 4 1 
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LESSON PLAN (TUTORIAL) 

 

Weekly 

Plan 
Topic Module Hours 

Week 3 

(08/08/22 – 

12/08/22) 

Tutorial 1: Laplace Transform 1 1 

Week 4 

(15/08/22 – 

19/08/22) 

Tutorial 2: Inverse Laplace Transform 2 1 

Week 6 

(29/08/22 – 

02/09/22) 

Tutorial 3: Fourier Series 3 1 

Week 7 
(05/09/22 – 

09/09/22) 

05-07 September UT 1 1 & 2 1 

Week 8 
(12/09/22 – 

16/09/22) 

Tutorial 4: Complex Variable 4 1 

Week 10 
(25/10/21 – 

27/10/21) 

Tutorial 5: Matrices 

Eigen values and eigen vectors of a matrix 

Properties of eigen values and eigen vectors 

5 1 

Week 12 
(03/10/22 – 

07/10/22) 

Tutorial 6: Partial Differential Equations 6 1 

Week 16 

17/10/22-

21/10/22 
UNIT TEST – 2  3 & 4 1 

 

Rubrics for Tutorial 

 

Indicator Excellent Good Poor 

Formulation of the 

problem (2) 

Writing all formulae 

correctly (2) 

One or two mistakes 

in the formulae (1) 

Wrong formulae (0) 

Stepwise explanation 

(3) 

Explained all steps 

clearly (3) 

One or two steps are 

left out (2) 

Important steps are 

skipped (1) 

Accuracy in solving 

(3) 

Final answer obtained 

accurately (3) 

Minor error in 

calculation (2) 

Major error in 

calculations (1) 

Overall presentation 

(2) 

Introduce new 

methods of solving 

(2) 

Systematic 

presentation (2) 

Moderate presentation 

(1) 
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Rubrics for Mini Project 

 

Each mini-project will be graded out of 10 with the following rubrics:  

 

Indicator Excellent Good Poor 

Objectives of the 

project (2) 

Well-defined 

objectives and steps to 

follow them (2) 

Justifying objective 

without detailing (1) 

Incomplete/unclear 

justification for the 

objective (0) 

Analysis / Description 

of the project (3) 

A Complete 

explanation of the key 

concepts with strong 

justification (3) 

A Complete 

explanation of the key 

concepts with 

insufficient 

justification (2) 

Incomplete justification 

(1) 

Result Analysis 

(3) 

A Complete 

explanation of the key 

concepts with strong 

justification (3) 

A Complete 

explanation of the key 

concepts with 

insufficient 

justification (2) 

Incomplete justification 

(1) 

Conclusions (2) Extensive knowledge 

and awareness of the 

project (2) 

Sufficient knowledge 

and awareness of the 

project (1) 

Insufficient knowledge 

and awareness of the 

project (0) 

 

 

 

Text Books: 

1. Engineering Mathematics-III (Mechanical Engineering) by G.V. Kumbhojkar, J. Jamnadas 

Publication 

 

Reference Books: 

1. Advance Engineering Mathematics by H.K. Dass, S. Chand & Company Limited 

2. Advance Engineering Mathematics by Peter O’ Neil, Cengage Learning 
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