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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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 Established in: 2013 

 Course offered: B.Tech Mechatronics Engineering 

 Approved by AICTE New Delhi and Accredited by NAAC 

 Affiliated to the University of Dr. 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. 

IV.     Graduates shall have ability to acquire scientific and engineering fundamentals necessary 

for higher studies and research. 
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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. 
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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. 

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. 
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COURSE OUTCOME 

After the completion of the course the student will be able to 

 

CO VS PO’S MAPPING 

CO Vs PO  

SUBJECT 
COURSE 

COUTCOME 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

C103.1 3 2 - 3 - 3 - - - - - 2 - - 

C103.2 3 3 3 - - 2 - - - - - 2 - - 

C103.3 2 - 2 3 - - - - - - - 2 - 2 

C103.4 2 - - - - 3 3 - - - - 2 2 - 

C103.5 3 3 3 2 - 3 3 2 - - - 3 - - 

C103.6 3 1 3 3 2 3 3 3 - - - 3 - - 

C103 2.7 2.25 2.75 2.75 2 2.8 3 2.5 - - - 2.3 2 2 

CO 

ATTAINMENT 
2.7 2.25 2.75 2.75 2 2.8 3 2.5 - - - 2.3 2 2 

 

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

COURSE OUTCOMES 

CO1 Understand various spectroscopic techniques like UV- Visible , IR , NMR, and its applications 

CO2 
Apply the basic concepts of electrochemistry to explore its possible applications in various 

engineering fields 

CO3 Apply the knowledge of analytical method for characterizing a chemical mixture of a compound 

CO4 Apply the knowledge of conducting polymers and advanced polymers in engineering 

CO5 Understand about calorific value of fuels and lubricants and its properties 

CO6 
Acquire knowledge about various types of water treatment methods to develop skills for treating 

waste water 
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SYLLABUS 
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QUESTION BANK 

MODULE I –ELECTROCHEMISTRY 

1. Define standard electrode potential? Explain Helmholtz electrical double 

layer. 

2. What is metal – metal insoluble salt electrode? Give example? 

3. Give an example for Gas – ion electrode and represent the electrode? 

4. What do you mean by a reference electrode? Mention any two? 

5. What is an electrochemical series? Give its applications. 

6. Explain Standard Hydrogen Electrode? Write down its merits and 

limitations? 

7. Explain Saturated Calomel Electrode? Give its applications 

8. What are the advantages of Potentiometric titration? Discuss Redox 

titration in detail. 

9. Derive Nernst equation for Daniel cell 

10. Explain Lithium ion cell? Give its advantages 

11. What do you mean by glass electrode? How can we determine the PH of a 

solution? Explain its merits and limitation? 

12. Give the differences between electrochemical cells and electrolytic cells 

13. What is Nernst equation? Derive Nernst equation for electrode and write 

its application? 

14. Write a note on electrochemical cell. 

15. Explain variation of EMF with temperature. 

16. What is meant by single electrode potential? How is it measured? 

17. Define the term specific conductance .Explain the procedure for 

conductivity measurements. 



18. Explain the mechanism of electrochemical corrosion (wet corrosion) 

19. Distinguish between Galvanic series and Electrochemical series  

20. Describe in detail electroless plating of nickel. Give its advantages& 

applications  

21. Describe in detail electroless plating of copper. Give its advantages& 

applications  

22. problems 
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                        QUESTION BANK-MODULE- II (SPECTROSCOPY) 

1. Which of the following nuclei can give NMR spectrum? Give reason. 

a) 1H1     b) 6C12   c) 9F19  d)8O16                                                                            

2. The vibrational frequency of HCl molecule is 2886 cm-1.Calculate the force 

constant of the molecule. Reduced mass of HCl is 1.63X 10-27 Kg.   

3. How can you distinguish NMR spectrum of CH3CH2Cl and CH3CHCl2.Apply 

the concept of spin spin splitting.                      

4. Which of the following molecules show UV Visible absorption? Give reason. 

a) ethane   b)butadiene   c ) benzene     d) phenol              

5.  Write the principle components of UV Visible spectrometer &Explain the 

instrumentation  procedure 

6. Sketch the various modes of vibrations possible for CO2. Which are IR active 

.Write the reason for your answer.    

7. Chemical shift value of methyl chloride is lower compared to that of methyl 

fluoride. Give reason. 

8. List all the electronic transitions possible for CH3Cl and HCHO.  

9. Briefly explain chemical shift and factors affecting it .(5) 

10. Which of the following molecules can give IR absorption  ? Give reason. 

a) O2      b) HCl      c)N2        d) CO2     

11. The fundamental vibrational frequency of CO is 2140 cm-1 .Calculate the 

force constant of the bonds if reduced mass of CO is 1.14X10 -26 Kg.             

12. Explain spin -spin splitting .Write the splitting pattern in the NMR spectrum 

of CH 3CH2OH 

13. Explain the various modes of vibrations possible for H2O which of them are 

IR active .Give reasons.   

14. Why TMS is used as reference compound to measure chemical shift (delta) 

15. A solution shows a transmittance of 20% when taken in a cell of 2.5 cm 

thickness .calculate its concentration when its molar absorption coefficient 

is   12000 dm2mol-1. 



16. What is the principle of UV-Visible spectroscopy . Explain electronic 

transitions in detail 

17. Distinguish between Absorption spectrum and Emission spectrum 
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MODULE III - INSTRUMENTAL METHODS & NANOMATERIALS 

1. What do you mean by Rf value? 

2. Give any two applications of TLC                         

3. Define elution ?How elution can be done in column chromatography 

4. What are the requirements of a good adsorbent in column 

chromatography?     

5. How the TLC plate is prepared and developed in TLC. 

6. Give the principle & any three applications of DTA. 

7. Differentiate retention time and retention factor. 

8. Give the applications of TGA. 

9. Briefly explain the columns and detectors used in HPLC      

10. Explain the basic principle & instrumentation of TGA 

11. Briefly explain Differential Thermal analysis. 

12. Gas Chromatography is the most efficient and convenient tool in 

recent days. Comment. 

13. Explain TGA & DTA Thermogram 

14. Write short note on column chromatography. 

15. How HPLC becomes a superior analytical tool? Explain. 

16. Give the visualization techniques used in TLC 

17. Discuss the TGA & DTA thermogram of hydrated calcium oxalate 

CaC2O4.H2O 

18. Discuss the classification of nanomaterials 

19. Give different chemical methods of preparation of nanoparticles 

20. Write a note on sol gel method 

21. Explain Electro reduction & chemical reduction methods for the 

production of nanoparticles 

22. Give the applications of nanomaterial 

23. Explain the instrumentation of SEM. Give its advantages, 

disadvantages & applications. 

 

 



Question bank –module 4 

STEREOCHEMISTRY & POLYMERS 

1. Write notes on i) position isomers ii) chain isomers ii) functional group isomers  

2. Explain keto-enol tautomerism with proper examples 

3. Define Metamerism with example 

4. Write a note on geometrical isomers  

5. Draw the structure of 2R,3S-Dihydroxy butanoic acid 

6. How many isomers are possible for  i) C4H8        ii)C6H14       iii) C4H100 

7. Write the rule for assigning E –Z notation  

8. Explain R,S notation with proper examples 

9. Discuss the conformations of ethane 

10. Discuss the conformations of Butane 

11. Write a note on optical isomerism 

12. Draw the structure of Cis 1,4 –dimethyl cyclohexane and Trans-1,4 – dimethyl cyclohexane 

13. Discuss Enantiomers and Diastereomers with suitable examples 

Polymers  

1. What are co-polymers .Discuss different types 

2. Give the preparation,properties & applications of the following polymers 

i) ABS        II) KEVLAR 

3. Explain the classification of conducting polymers 

4. Give the preparation,properties & uses of 

I) polyaniline     ii)  poly pyrrole 

      5. Explain the conduction mechanism in polyaniline 

      6. Discuss the construction and working of OLED? Give its advantages, disadvantages & 

applications 

 














































































































































































































































