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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 MECHATRONICS  ENGINEERING 

COURSE MATERIAL 

 

EST 200 DESIGN ENGINEERING 

 

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. 
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ABOUT DEPARTMENT 

 Established in: 2013 

 Course offered: B.Tech Mechatronics Engineering 

 Approved by AICTE New Delhi and Accredited by NAAC 

 Affiliated to A P J Abdul Kalam Technological University. 

 

DEPARTMENT VISION 

To develop professionally ethical and socially responsible Mechatronics engineers to serve the 

humanity through quality professional education. 

 

DEPARTMENT MISSION 

1) The department is committed to impart the right blend of knowledge and quality education 

to create professionally ethical and socially responsible graduates. 

2) The department is committed to impart the awareness to meet the current challenges in 

technology. 

3) Establish state-of-the-art laboratories to promote practical knowledge of mechatronics to 

meet the needs of the society 

 

PROGRAMME EDUCATIONAL OBJECTIVES 

I. Graduates shall have the ability to work in multidisciplinary environment with good 

professional and commitment. 

II. Graduates shall have the ability to solve the complex engineering problems by applying 

electrical, mechanical, electronics and computer knowledge and engage in lifelong learning in their 

profession. 

III. Graduates shall have the ability to lead and contribute in a team with entrepreneur skills, 

professional, social and ethical responsibilities. 
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IV.     Graduates shall have ability to acquire scientific and engineering fundamentals necessary 

for higher studies and research. 

PROGRAM OUTCOME (PO’S) 

Engineering Graduates will be able to: 

PO 1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering problems. 

PO 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. 

PO 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. 

PO 4. Conduct investigations of complex 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. 

PO 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. 

PO 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. 

PO 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. 

PO 8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and 

norms of the engineering practice. 

PO 9. Individual and team work: Function effectively as an individual, and as a member or 

leader in diverse teams, and in multidisciplinary settings. 

PO 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. 

PO 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. 
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PO 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 OUTCOME(PSO’S) 

PSO 1: Design and develop Mechatronics systems to solve the complex engineering problem by 

integrating electronics, mechanical and control systems. 

PSO 2: Apply the engineering knowledge to conduct investigations of complex engineering 

problem related to instrumentation, control, automation, robotics and provide solutions. 

 

COURSE OUTCOMES 

 

MAPPING OF COURSE OUTCOMES WITH PROGRAM OUTCOMES 

 
Note: H-Highly correlated=3, M-Medium correlated=2, L-Less correlated=1 



Page 5 
 

 

 
  



Page 6 
 

SYLLABUS`  

 

 



QUESTION BANK 

 

Q:NO: 

 

QUESTIONS 

 

CO 

 

KL 

MODULE 1 

1.  What does it mean to design something?  CO1 K2 

2.  How Is engineering design different from other kinds of 

design?  

CO1 K2 

3.  Where and when do engineers design?  CO1 K2 

4.  What is the basic vocabulary in engineering design?  CO1 K2 

5.  How to learn and do engineering design. CO1 K2 

6.  How to do engineering design?  CO1 K2 

7.  Illustrate the process with an example.  CO1 K4 

8.  How to identify the customer requirements of design? CO1 K3 

9.  How to finalize the design objectives?  CO1 K3 

10.  How to identify the design constraints?  CO1 K3 

11.  How to express the functions a design in engineering terms? CO1 K3 

12.  How to generate or create feasible design alternatives?  CO1 K3 

13.  How to identify the "best possible design”? CO1 K2 

MODULE 2 

1 How does the design thinking approach help engineers in 

creating innovative and efficient designs? 

CO2 K2 

2 How can the engineers arrive at better designs utilizing the 

iterative design thinking process (in which knowledge acquired 

in the later stages can be applied back to the earlier stages)? 

CO2 K2 

3 Describe how to create a number of possible designs and then 

how to refine and narrow down to the 'best design'. 

CO2 K3 

4 How to perform design thinking as a team managing the 

conflicts? 

CO2 K2 

5 Design thinking approach for 1 HUMANITIES designing any 

simple products within a limited time and budget 

CO2 K3 

6 How does the design thinking approach help engineers in 

creating innovative and efficient designs? 

CO2 K2 

7 How can the engineers arrive at better designs utilizing the 

iterative design thinking process (in which knowledge acquired 

in the later stages can be applied back to the earlier stages)? 

CO2 K2 

8 Describe how to create a number of possible designs and then 

how to refine and narrow down to the 'best design'. 

CO2 K3 

9 How to perform design thinking as a team managing the 

conflicts? 

CO2 K2 

MODULE 3 

1 How do engineering sketches and drawings convey designs? C03 K2 

2 How can a design be communicated through oral presentation 

or technical reports efficiently? 

C03 K2 

3 How do mathematics and physics become a part of the design 

process? 

C03 K2 



4 How to predict whether the design will function well or not? C03 K2 

5 Design communication through detailed 2D or 3D drawings of 

simple products with design detailing, material selection, scale 

drawings, dimensions, tolerances, etc. 

C03 K3 

MODULE 4 

1 How engineering students can learn design engineering through 

projects?  

CO4 K3 

2 How students can take up problems to learn design 

engineering? 

CO4 K2 

3 What is modular approach in design engineering? How it 

helps?  

CO4 K3 

4 How the life cycle design approach influences design 

decisions? 

CO4 K2 

5 How do aesthetics and ergonomics change engineering 

designs?  

CO4 K2 

6 How do the intelligence in nature inspire engineering designs?  CO4 K2 

7 What are the common examples of bio-mimicry in 

engineering? 

CO4 K3 

8 How do concepts like value engineering, concurrent 

engineering and reverse engineering influence engineering 

designs? 

CO4 K2 

9 Develop new designs for simple 1 HUMANITIES products 

using bio-mimicry and train students to bring out new nature 

inspired designs. 

CO4 K4 

MODULE 5 

1 How designs are finalized based on the aspects of production 

methods, life span, reliability and environment? 

CO5 K2 

2 How to estimate the cost of a particular design and how will 

economics influence the engineering designs? 

CO5 K2 

3 What are design rights and how can an engineer put it into 

practice? 

CO5 K3 

4 How do ethics play a decisive role in engineering design? CO5 K2 

5 Conduct exercises using simple products to show how designs 

change with constraints of production methods, life span 

requirement, reliability issues and environmental factors. 

CO5 K4 

6 How designs are finalized based on the aspects of production 

methods, life span, reliability and environment? 

CO5 K2 

7 How to estimate the cost of a particular design and how will 

economics influence the engineering designs? 

CO5 K2 
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