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NEHRU COLLEGE OF ENGINEERING AND RESEARCH CENTRE 

(NAAC Accredited) 
(Approved by AICTE, Affiliated to APJ Abdul Kalam Technological University, Kerala) 

 

DEPARTMENT OF MECHANICAL ENGINEERING 

COURSE MATERIALS 

 

MAT 101 LINEAR ALGEBRA AND CALCULUS 

 

VISION OF THE INSTITUTION 

To mould true citizens who are millennium leaders and catalysts of change through 

excellence in education. 

MISSION OF THE INSTITUTION  

NCERC is committed to transform itself into a center of excellence in Learning and 
Research in Engineering and Frontier Technology and to impart quality education to mould 

technically competent citizens with moral integrity, social commitment and ethical values. 
  
We intend to facilitate our students to assimilate the latest technological know-how and to 
imbibe discipline, culture and spiritually, and to mould them in to technological giants, 

dedicated research scientists and intellectual leaders of the country who can spread the beams 
of light and happiness among the poor and the underprivileged. 
 

 

ABOUT DEPARTMENT 
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 Established in: 2002 

 Course offered  :   B.Tech in Mechanical  Engineering 

M.Tech in Machine Design 

 Approved by AICTE New Delhi and Accredited by NAAC 

 Affiliated to the University of Dr. A P J Abdul Kalam Technological University. 

 

DEPARTMENT VISION 

Producing  internationally competitive Mechanical Engineers with social responsibilities and 

sustainable employability through viable strategies as well as competent exposure oriented quality 

education. 

DEPARTMENT MISSION 

 

PROGRAMME EDUCATIONAL OBJECTIVES 

 

 

 

 

PROGRAM OUTCOMES (POS) 

 

Engineering Graduates will be able to: 
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1.  Engineering knowledge : Apply the knowledge of mathematics, science, 
engineering fundamentals, and an engineering specialization to the solution of 
complex engineering problems. 

2.  Problem analysis : Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 
principles of mathematics, natural sciences, and engineering sciences. 

3.  Design/development of solutions : Design solutions for complex engineering 

problems and design system components or processes that meet the specified needs 
with appropriate consideration for the public health and safety, and the cultural, 
societal, and environmental considerations. 

4.  Conduct investigations of comple x problems : Use research-based knowledge and 
research methods including design of experiments, analysis and interpretation of 
data, and synthesis of the information to provide valid conclusions. 

5.  Modern tool usage : Create, select, and apply appropriate techniques, resources, 
and modern engineering and IT tools including prediction and modeling to 
complex engineering activities with an understanding of the limitations. 

6.  The engineer and society: Apply reasoning informed by the contextual knowledge 
to assess societal, health, safety, legal and cultural issues and the consequent 
responsibilities relevant to the professional engineering practice. 

7.  Environment and sustainability: Understand the impact of the professional 
engineering solutions in societal and environmental contexts, and demonstrate the 
knowledge of, and need for sustainable development. 

8.  Ethics: Apply ethical principles and commit to professional ethics and 
responsibilities and norms of the engineering practice. 

9.  Individual and team work : Function effectively as an individual, and as a 
member or leader in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities with 
the engineering community and with society at large, such as, being able to 

comprehend and write effective reports and design documentation, make effective 
presentations, and give and receive clear instructions. 

11. Project management and finance : Demonstrate knowledge and understanding of 
the engineering and management principles and apply these to one’s own work, as 
a member and leader in a team, to manage projects and in multidisciplinary 

environments. 
12. Life-long learning : Recognize the need for, and have the preparation and ability to 

engage in independent and life-long learning in the broadest context of 

technological change. 

 

PROGRAM SPECIFIC OUTCOMES (PSO) 
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COURSE OUTCOMES 

CO1 solve systems of linear equations, diagonalize matrices and characterise quadratic forms 

CO2 compute the partial and total derivatives and maxima and minima of multivariable 
functions  

CO3 compute multiple integrals and apply them to find areas and volumes of geometrical 
shapes, mass and centre of gravity of plane laminas 

CO4 perform various tests to determine whether a given series is convergent, absolutely 
convergent or conditionally convergent 

CO5 determine the Taylor and Fourier series expansion of functions and learn their 
applications. 

MAPPING OF COURSE OUTCOMES WITH PROGRAM OUTCOMES 

 

 

 

 

 

Note: H-Highly correlated=3, M-Medium correlated=2, L-Less 

correlated=1 

SYLLABUS 

 PO 

1 

PO 

2 

PO 

3 

PO  

4 

PO 

5 

PO 

6 

PO 

7 

PO 8 PO 

9 

PO 

10 

PO 

11 

PO 12 

CO

1 
3 3 3 3 2 1   1 2  2 

CO2 3 3 3 3 2 1   1 2  2 

CO3 3 3 3 3 2 1   1 2  2 

CO4 3 2 3 2 1 1   1 2  2 

CO5 3 3 3 3 2 1   1 2  2 

 PSO1 PSO2 PSO3 

CO1 
1 1  

CO2 
2 1  

CO3 
2 1  

CO4 
1 1  

CO5 
1 1  



 

ME DEPARTMENT, NCERC PAMPADY Page 5 
 

      

 

 

 

 

 

 



 

ME DEPARTMENT, NCERC PAMPADY Page 6 
 

 

 

 

 

 

 



 

ME DEPARTMENT, NCERC PAMPADY Page 7 
 

 

 

 

 

 

 

 

 

 

 

 

 



 

ME DEPARTMENT, NCERC PAMPADY Page 8 
 

QUESTION BANK 

 

MODULE I 

 

Q:NO: 

 

QUESTIONS 

 

CO 

 

KL 

 

PAGE 

NO: 

1 

 

CO1 K3 14 

2 

 

CO1 K3 15 

3 

 

CO1 K2 16 

4 

 

CO1 K2 18 

5 

 

CO1 K1 17 

6 
 

CO1 K3 15 

7 

 

CO1 K2 28 

8 

 

CO1 K3 35 

9 

 

CO1 K2 20 

10 

 

CO1 K1 42 

11 

    

CO1 K3 40 
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MODULE II 

1 

 

CO2 K2 46 

2 
 

CO2 K1 45 

3 

 

CO2 K2 47 

4 

 

CO2 K2 46 

5 
 

CO2 K2 45 

6 

 

CO2 K1 47 

7 
 

CO2 K3 53 

8 

 

CO2 K4 54 

9 

 

CO2 K1 49 

10 

 

CO2 K1 48 

11 

 

CO2 K3 59 

12 

 

CO2 K3 61 

13 

 

CO2 K3 62 

14 

 

CO2 K2 53 
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MODULE III 

1 

 

CO3 K1 64 

2 

 

CO3 K3 68 

3 

 

CO3 K3 69 

4 

 

CO3 K3 72 

5 

 

CO3 K3 70 

6 

 

CO3 K4 75 

7 

 

CO3 K1 66 

8 

 

CO3 K2 67 

9 

 

CO3 K4 77 

10 

 

CO3 K2  66 

11 

 

CO3 K3 72 

12 

 

CO3 K1 65 

13 
 

CO3 K2 79 

14 

 

CO3 K3 80 
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MODULE IV 

 

 

1 

   

CO4 K3 87 

2 

 

CO4 K2 85 

3 

 

CO4 K2 86 

4 

 

CO4 K1 85 

5 

 

CO4 K3 89 

6 

 

CO4 K3 92 

7 

 

CO4 K3 96 

8 

 

CO4 K4 102 

9 

 

CO4 K4 103 

10 
 
CO4 K3 105 

11 

 

CO4 K4 104 

12 

 

CO4 K3 99 

13 

 

CO4 K3 109 

14 
 

CO4 K2 86 

 

 

 

 

 

 

 

 



 

ME DEPARTMENT, NCERC PAMPADY Page 12 
 

MODULE V 

1 
 

CO5 K3 123 

2 

 

CO5 K3 125 

3 
 

CO5 K4 127 

4 
 

CO5 K2 129 

5 

 

CO5 K3 130 

6 

 

CO5 K3 135 

7 

 

CO5 K1 121 

8 
 

CO5 K1 120 

9 
 
CO5 K2 119 

10 

 

CO5 K2 118 

11 
 

 

CO5 K4 137 

12 

 

CO5 K2 119 

13 
 

CO5 K3 140 
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