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Institute Vision and Mission 

Vision 

 To develop this rural based engineering college into an institute of technical 

education with global standards 

 To become an institute of excellence which contributes to the needs of society 

 To inculcate value based education with noble goal of “ Education for peace and 

progress” 

Mission 

 To build a world class undergraduate program with all required infrastructure that 

provides strong theoretical knowledge supplemented by the state of art skills 

 To establish postgraduate programs in basic and cutting edge technologies 

 To create conductive ambiance to induce and nurture research 

 To turn young graduates to success oriented entrepreneurs 

 To develop linkage with industries to have strong industry institute interaction 

 To offer demand driven courses to meet the needs of the industry and society 

 To inculcate human values and ethos into the education system for an all-round 

development of students 

Quality Policy 

 To improve the teaching and learning 

 To evaluate the performance of students at regular intervals and take necessary 

steps for betterment 

 To establish and develop centers of excellence for research and consultancy 

 To prepare students to face the competition in the market globally and realize the 

responsibilities as true citizen to serve the nation and uplift the country’s pride. 
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The Vision of the Department: 

 

 

 

 

The Mission of the Department: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 To be a center of excellence by offering UG, PG and Research 

programs in cutting edge technologies of Mechanical 

Engineering in collaboration with industries. 

 To Produce Mechanical Engineers who are exceptionally 
competent, disciplined and have a sense of devotion to their 

profession by adapting modern teaching and learning process. 
 

 To establish modern laboratory facilities to impart quality 

education in association with Industry- Institute interaction. 
 

 To inculcate research orientation among the student 

community. 
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Program Outcomes (POs) 

Engineering Graduates will be able to: 

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    analyse    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 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. 

5. Modern tool usage: Create, select, and apply appropriate techniques, 

resources, and modern engineering and IT tools including prediction 

and modelling to complex engineering activities with an 

understanding of the limitations. 
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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, demonstrate the knowledge of, and need for sustainable 

development. 

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

responsibilities, and norms of the engineering practice. 

9. Individual and teamwork: 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, 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. 
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Program Educational Objectives (PEOs) 

PEO1 is Consistent with the mission statement that the Mechanical 

Engineers who are exceptionally competent to face the challenges in 

Mechanical engineering stream. 

PEO2 is consistent with mission statement that, the Mechanical Engineers 

are able to design and construct mechanical systems with industry 

collaboration. 

PEO3 is consistent with the mission statement that, the mechanical engineers 

have an ethical attitude and have an interest towards research. 

PEO4 is Consistent with the mission statement that, the mechanical 

engineers can learn leadership quality and entrepreneurial skills when they 

are working with industry. 
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Program Specific outcomes (PSOs) 

 

PSO 1 

The graduate will be able to design systems, components or process for broadly defined 

engineering technology problems appropriate to Programme educational objectives. 

 

PSO2 

The graduates will be able to apply modern engineering tools viz., CAD/CAM packages for 

modeling, analysis and predicting simple to complex engineering activities with an 

understanding of the limitations.  

 

PSO3 

The graduate will be able to apply oral and graphical communication in both technical and 

non-technical environment. 

 

PSO4 

The graduate will be able to engage in self dir 

ected continuing professional development and have a strong commitment to address ethical 

and professional responsibilities. 
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Academic Calendar 
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Time Table 
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Syllabus 

IV B.Tech, II-Sem (ME)        T        C 

3+1*   3 

[A0336158] INDUSTRIAL AUTOMATION AND ROBOTICS 

OBJECTIVE: 

 In the present scenario all the manufacturing industries are automated to improve the 

productivity as well as the quality of the product. 

OUTCOMES:  

At the end of the course, the student will be able to: 

1. The student should understand the some fundamental aspects and an overview of 

robotics& automation, including Components of the Industrial Robotics, arms, 

architecture, end effectors, feedback components etc.  

2. Emphasis is placed on understanding motion analysis described mathematically.  

3. The Manipulator Kinematics, D-H notation joint coordinates and world coordinates, 

forward and inverse kinematics are also considered in some detail.  

4. Describe construction and working of different types robots 
 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 PSO4 

CO1 
3 3 2 2 1 - - - - - 2 3 

2 1 - 1 

CO2 
2 2 - 2 1 1 - - - - - 2 

2 - - 1 

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

2 - - - 

CO4 
3 2 3 2 3 3 - - - - - - 

2 - - 1 

 

UNIT – I 

INTRODUCTION TO AUTOMATION: Automation - need-types,Basic elements of an 

automated system, levels of automation- computer process control, Forms of computer process 

control,sensors,actuators,input/output devices for discrete data, overview of material handling 

equipment 

UNIT – II 

NUMERICAL CONTROL: Introduction-NC Procedure, NC Coordinate systems, elements 

of NC Systems, classification of NC Systems, Advantages and dis-advantages of NC Systems, 

Applications of NC, NC Manual Part programming, APT Language. 

UNIT – III 

MANUAL ASSEMBLY LINES AND TRANSFER LINES: Fundamentals of Manual 

Assembly lines and automated production lines, Alternative assembly systems, Design for 

Assembly, Applications of Automated production lines, Analysis of Transfer lines with NO 

Internal storage, Analysis of Transfer lines with  storage Buffers. 

UNIT – IV 
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INTRODUCTION TO INDUSTRIAL ROBOTS: Robotics Definition - robot 

configurations, Work volume, Robot Anatomy, Robot Drive systems, Precision of Movement, 

End effectors, Robotic sensors and actuators,  Grippers. 

UNIT – V 

MANIPULATOR KINEMATICS: Homogeneous transformations as applicable to rotation 

and translation - (D-H) notation, Forward and inverse kinematics. 

Manipulator Dynamics: differential transformation, Jacobians,  Lagrange – Euler and 

Newton Euler formations. 

UNIT – VI 

ROBOT ACTUATORS AND FEED BACK COMPONENTS: Actuators- pneumatic-

hydraulic actuators, Electric & stepper motors, comparison, Position sensors – potentiometers- 

resolvers- encoders – velocity sensors-tactile sensors-proximity sensors, Robot applications in 

Manufacturing. 

 

TEXT BOOKS: 

1. Mikell P. Groover, Automation, Production Systems and CIM, Prentice-Hall of India 

Pvt. Ltd. 

2. M.P. Groover, Industrial Robotics, TMH. 

REFERENCE BOOKS: 

1. K.S.Fu., R.C.Gonzalez, C.S.G. Lee, Robotics: Control Sensing, Vision and Intelligence 

International Edition, McGraw Hill Book Co. 

2. P. Coiffet and M.Chaironze, An Introduction to Robot Technology, Kogam Page Ltd. 

London. 

3. Richard. D.Klafter, Robotics Engineering, Prentice Hall 

4. Ashitave Ghosal, Robotics, Fundamental Concepts and analysis, Oxford Press 

5. Mittal R.K & Nagrath IJ, Robotics and Control, TMH. 

6. John. J. Craig, Introduction to Robotics, Pearson. 
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LESSON PLAN 

NAME OF THE FACULTY: Dr. MANOJ PANCHAL                ACADEMIC YEAR: 2020-21 

CLASS/SEM: IV B. TECH/II SEM         TOTAL HOURS:  50 

NAME OF THE SUBJECT: [A0336158] INDUSTRIAL AUTOMATION AND ROBOTICS 

S.NO UNIT TOPIC Lecture TOTAL 

HOURS 

1 I 

INTRODUCTION TO AUTOMATION: Automation - need-types L1 

8 

Basic elements of an automated system, levels of automation L2,L3 

computer process control, Forms of computer process control L4,L5 

sensors, actuators, input/output devices for discrete data L6,L7 

overview of material handling equipment L8 

2 II 

NUMERICAL CONTROL: Introduction-NC Procedure, NC 

Coordinate systems 
L9,L10 

7 
elements of NC Systems, classification of NC Systems, Advantages 

and dis-advantages of NC Systems, Applications of NC 
L11,L12 

NC Manual Part programming L13,L14 

APT Language L15 

3 III 

Fundamentals of Manual Assembly lines and automated production 

lines 
L16 

8 
Alternative assembly systems, Design for Assembly, Applications of 

Automated production lines, 
L17,L18,L19 

Analysis of Transfer lines with NO Internal storage L20,L21 

Analysis of Transfer lines with storage Buffers. L22,L23 

4 IV 

INTRODUCTION TO INDUSTRIAL ROBOTS: Robotics Definition 

- robot configurations 
L24,L25 

9 Work volume, Robot Anatomy L26,L27 

Robot Drive systems, Precision of Movement L28,L29 

End effectors, Robotic sensors and actuators And Grippers L30,L31,L32 

5 V 

MANIPULATOR KINEMATICS: Homogeneous transformations L33,L34 

10 

Applicable to rotation and translation (D-H) notation, Forward and 

inverse kinematics. Manipulator 
L35,L36 

Dynamics: differential transformation, Jacobians L37,L38 

Newton Euler formulation. L39,L40, 

Lagrange – Euler formulation, L41,L42 

6 VI 

ROBOT ACTUATORS AND FEED BACK COMPONENTS: 

Actuators- Pneumatic-Hydraulic Actuators 
L43,L44 

8 

Electric & Stepper Motors, Comparison L46 

Position sensors – potentiometers L47 

Resolvers- encoders – L48 

velocity sensors-tactile sensors-proximity sensors, L49 

Robot applications in Manufacturing L50 

                        

          Signature of faculty                    HSME 
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• Automation Defined  

• Need of Automation 

• Automation  types  

• Level of automation 

• Computer Process Control 

• Forms of Computer Process Control  

• Sensors  

• Actuators 

• Input/output devices for discrete data 

• Overview of Material Handling System 

• Elements of Automated System 

 

Unit:- I : INTRODUCTION TO AUTOMATION  

Syllabus          Lectures 8 
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• Fundamentals of NC Technology 

• Computer Numerical Control 

• Distributed Numerical Control 

• Applications of NC 

• NC Part Programming 

• Advantages and disadvantages of NC 

• APT Programming 

Syllabus            Lectures 7 

Unit:- II : NUMERICAL CONTROL  
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 Robot anatomy and related 
attributes 

 Robot drive systems  
 Robot control systems 

 Precision movements 

 Work volume 

 Robot sensors  
 End effector  

Syllabus       Lectures 9 
   

Unit 4:-Introduction to industrial robotics 
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Unit:-5-     Manipulator Kinematics and Dynamics 
 
 
 
 

• Introduction 

• Rigid body Transformations 

• Homogeneous Transformations 

• Forward Kinematics  

• D-H Notation  

• Inverse Kinematics  

• Differential transformation 

• Jacobians  

• Lagrange – Euler and  

• Newton Euler formations 
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Unit:-6-  ROBOT ACTUATORS AND FEED BACK COMPONENTS 

 

 

• Actuators 

• Electric & stepper motors  

• Position sensors – potentiometers  

• Resolvers 

• Encoders  

• Velocity sensors 

• Tactile sensors 

• Proximity sensors  

• Robot applications in Manufacturing  

 

Syllabus         Lectures:9 
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Department of Mechanical Engg.  
Industrial Automation and Robotics- Assignment No.1 

Q.1 Define the term ‘Automation’. What are needs of automation discuss them in detail? 

Q.2 What are different forms of Computer Process Control? 

Q.3 Describe different types of Automation 

Q.4 Write down the level of automation? Distinguish the level of automation between the 

process industries and discrete manufacturing industries? 

Q.5 What is numerical control? Describe the basic component of NC with help of Sketch?  

Q.6 What are the advantages and disadvantages of Numerical control? 

Q.7 What are applications of NC? 

Q.8 Describe the manual part programming? 

Q.9 Define the cutter offset? 

Q.10 Explain APT Part programming Language with example? 

Q.11 what is automated assembly lines? Define the following terms  

(a) Workstation (b) Starving of stations (c) Blocking of Stations 

Q.12 Describe the Models to cope with Product variety in manual assembly lines? 

Q.13 Describe the different kind of alternative assembly lines? 

Q.14 list out the different System Configurations used in automated production lines? 

Q.15   Solve the following Question on Geneva mechanism  

A rotary worktable is driven by a Geneva mechanism with five slots. 

The driver rotates at 24rev/min. Determine (a) the cycle time, (b) available process time, and 

(c)indexing time each cycle. 

Q.16 Define the term storage buffer? 

Q.17 What are the Control Functions in an automated Production Line? 
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Q.18 What is transfer line? Discuss the analysis of Transfer lines with No internal storage 

buffer and with internal storage buffer? 

Q.19 A machine tool builder submits a proposal for a 20-station transfer line to machine a 

certain component currently produced by conventional methods. The proposal states that the 

line will operate at a production rate of 50pc/hr at 100% efficiency. On similar transfer lines, 

the probability of station break downs per cycle is equal for all stations: 

p=0.005breakdowns/cycle. It is also estimated that the average downtime per line stop will be 

8.0min. The starting casting that is to be machined on the line costs $3.00 per part. The line 

operates at a cost of $75.00/hr. The 20 cutting tools (one tool per station) last for 50 parts each, 

and average cost per toolis$2.00 per cutting edge. Determine (a)production rate, (b)line 

efficiency, and(c)cost per piece produced on the line. 

Q.20 Write down the difference between absolute and incremental positioning in NC System 

with figure? 
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Parametric Modelling-II- Assignment No.2 

1. List out different types of grippers for robot? 

2. Discuss in detail about robot configuration along with necessary sketches? 

3. Draw the sketch of work volume for cylindrical and cartesian robot? 

4. Explain following terms: (i) Spatial Resolution (ii) Accuracy(iii) Repeatability? 

5. What is difference between forward and inverse kinematics? 

6. how transformation matrices are represented for a pure rotation axis? 

7. Explain with sketches the Denavit- Hartenberg representation to describe the 

relationship between the adjacent link of a robot? 

8. Prepare a D-H parameter table for a simple 2- axis articulated robot? 

9. A point P(7,3,2)𝑇 is attached to a frame (n, o, a) and is subjected to the 

transformation described next. Find the co-ordinates of the point relative to the 

reference frame at the conclusion of transformation? 

      a. Rotation of 90 degree about Z- axis. 

      b. Followed by a rotation of 90 degree about y- axis 

c. Followed by a translation of [4, -3, 7] 

 

10. Discuss inverse kinematics along with its characteristics? 

11. Find the effect of a differential rotation of 0.1 rad about the y-axis- followed by a 

differential translation of [0.1, 0, 0.2] on the given frame B.? 

[0 1 1 10; 1 0 0 5; 0 1 0 3; 0 0 0 1] 

12. What is homogenous transformation of coordinates?  

13. State the Lagrange-Euler equation. Describe all the terms in detail?  

14. What are the various types of actuators? 

15. Differentiate between Hydraulic, Pneumatic and electric Actuator? 

16. Provide a brief explanation about classification of actuator based on drive power? 

17. What are the factors needs to considered while selecting a sensor? 

18. What are the functions of sensors in robot? 

19. Explain various applications of robot? 

20. At time ‘t’ the excitation voltage to a resolver is 24v and Vs1=17v and VS2=-17v 

what is the angle? 
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IV B.Tech II-Semester MID-II Examinations 

Industrial Automation and Robotics 

Mechanical Engineering 

Max. Marks: 25                                    Date: 07/07/2021                                 Time: 1.5 

Hours 

 

Note: 1. Answer FIRST question compulsorily.              (5 x 2 = 10 Marks) 

          2. Answer Any THREE from 2 to 5 questions.  (3 x 5 = 15 Marks) 

 

Q.1 

       

a) What are the functions of sensors in robot? 2M CO1 

b) How transformation matrices are represented for a pure rotation axis? 2M CO2 

c) What is difference between forward and inverse kinematics? 2M CO2 

d) Describe the link parameters in context of D-H Conventions? 2M CO3 

e) List out different types of grippers for robot? 2M CO4 

Q.2      What is homogenous transformation of coordinates? 5M CO2 

Q.3  Differentiate between Hydraulic, Pneumatic and electric Actuator? 5M CO1 

Q.4  Explain with sketches the Denavit- Hartenberg representation to 

describe the relationship between the adjacent links of a robot? 

5M CO3 

Q.5     Discuss in detail about robot configuration along with necessary 

sketches? 

5M CO4 

 
********* 
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CO-PO Attainment (2020-21) 

Table 1. Subject details along grading scale 

NAME OF THE 

FACULTY 

Dr. Manoj Panchal 

COURSE NAME INDUSTRIAL AUTOMATION AND ROBOTICS 

COURSE CODE A0336158 

SESSION OF COURSE April-2020-July-2021 

CLASS IV B.Tech-II SEMESTER 

CREDITS 3 

BATCH 2017 

TOTAL STRENGTH 160 

GRADING SCALE For CO's 

SCORE < 30% LOW—1 

30% < SCORE < 50% MODERATE --2 

SCORE >=50% STRONGLY--3 

GRADING SCALE For PO's 

SCORE < 50% LOW—1 

50% < SCORE < 80% MODERATE --2 

SCORE >=80% STRONGLY--3 

 

Table 2. CO-PO Mapping of Subject and assigned values for POs 

CO/PO 

Mapping 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 PSO4 

CO1 3 3 2 2 1 - - - - - 2 3 2 1 - 1 

CO2 2 2   2 1 1 - - - - - 2 2 - - 1 

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

CO4 3 2 3 2 3 3 - - - - - - 2 - - 1 

Percentage 

PO (%) 91.67 75.00 88.89 66.67 58.33 66.67 66.67    66.67 83.33 66.67 33.33  33.33 

Attainment 

Value 

Assigned 

3 3 3 2 2 2 2    2 3 2 1  1 

 

Table 3. Percentage of Marks distribution in different Assessment Method 

PERCENTAGE OF DISTRIBUTION OF MARKS 

ASSESSMENT METHOD/CO CO1 CO2 CO3 CO4 Average Cos 

EXTERNAL EXAM 23.47% 32.653% 20.41% 23.47% 100.00% 

INTERNAL EXAM(I+II) 23.33% 30.0% 23.33% 23.33% 100% 

ASSIGNMENTS (I+II) 27.50% 22.50% 22.50% 27.50% 100.00% 

AVERAGE 24.77% 28.38% 22.08% 24.77% 100% 



 

 PERCENTAGE ATTAINMENT OF CO: CALCULATION METHOD 

 

1. PERCENTAGE OF CO1= (23.47*EXTERNAL MARKS)+(23.33*INTERNAL MARKS 

(I+II)+27.50*ASSIGNMENT MARKS)/24.77 

2. PERCENTAGE OF CO2= (32.653*EXTERNAL MARKS)+(30*INTERNAL MARKS 

(I+II)+22.50*ASSIGMENT MARKS)/28.38 

3. PERCENTAGE OF CO3= (20.41*EXTERNAL MARKS)+(23.33*INTERNAL MARKS 

(I+II)+22.50*ASSIGNMENT MARKS)/22.08 

4. PERCENTAGE OF CO4= (23.47*EXTERNAL MARKS)+(23.33*INTERNAL MARKS 

(I+II)+27.50*ASSIGNMENT MARKS)/24.77 

 

Table 4. PERCENTAGE ATTAINMENT OF CO: CALCULATION 

S.No. ROLL NO. 

INDUSTRIAL AUTOMATION AND ROBOTICS 

ASSIGNMENT 

MARKS 

(5) 

INTERNAL 

MARKS 

(I+II) (25) 

TOTAL 

INTERNAL 

MARKS 

(30) 

EXTERNAL 

MARKS 

(70) 

TOTAL  

(100) 

CO1 

(%) 

CO2 

(%) 

CO3 

(%) 

CO4 

(%) 

1 14091A03C3 5 15 20 16 36 34.84 30.36 35.73 34.84 

2 15091A0385 0 0 0 0 0 0.00 0.00 0.00 0.00 

3 15091A03K3 4 20 24 35 59 56.44 64.58 52.48 56.44 

4 16091A0349 4 15 19 29 48 46.05 52.39 42.58 46.05 

5 16091A0372 4 15 19 34 53 50.78 58.15 46.32 50.78 

6 16091A0376 4 13 17 30 47 45.11 51.43 41.16 45.11 

7 16091A0399 4 12 16 18 34 32.80 36.57 31.12 32.80 

8 16091A03A9 4 14 18 39 57 54.58 62.84 48.96 54.58 

9 16091A03B4 4 11 15 12 27 26.17 28.61 25.56 26.17 

10 16091A03G4 4 13 17 32 49 47.01 53.73 42.66 47.01 

11 17091A0301 5 15 20 40 60 57.58 65.84 51.96 57.58 

12 17091A0302 4 10 14 13 27 26.18 28.70 25.22 26.18 

13 17091A0303 5 16 21 40 61 58.52 66.90 53.05 58.52 

14 17091A0304 5 14 19 21 40 38.64 42.93 36.70 38.64 

15 17091A0305 4.5 20 24 37 61 58.42 66.75 54.02 58.42 

16 17091A0306 4 13 17 14 31 29.95 33.02 29.22 29.95 

17 17091A0308 5 16 21 29 50 48.10 54.24 44.84 48.10 

18 17091A0309 5 18 23 50 73 69.88 80.52 62.68 69.88 

19 17091A0311 5 23 28 53 81 77.43 89.26 70.34 77.43 

20 17091A0312 4.5 21 25 41 66 63.15 72.41 58.09 63.15 

21 17091A0313 4 15 19 38 57 54.57 62.75 49.30 54.57 

22 17091A0314 4.5 21 25 43 68 65.05 74.71 59.58 65.05 

23 17091A0315 4 16 20 30 50 47.94 54.60 44.41 47.94 
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24 17091A0316 5 17 22 41 63 60.41 69.11 54.88 60.41 

25 17091A0317 5 21 26 46 72 68.92 79.09 62.95 68.92 

26 17091A0318 4 16 20 31 51 48.88 55.75 45.16 48.88 

27 17091A0319 5 19 24 49 73 69.87 80.43 63.02 69.87 

28 17091A0320 5 16 21 36 57 54.73 62.30 50.06 54.73 

29 17091A0321 4 17 21 48 69 65.93 76.37 58.93 65.93 

30 17091A0322 4 15 19 26 45 43.20 48.94 40.34 43.20 

31 17091A0323 5 14 19 34 53 50.95 57.88 46.40 50.95 

32 17091A0324 5 23 28 59 87 83.12 96.16 74.82 83.12 

33 17091A0325 5 15 20 38 58 55.68 63.54 50.47 55.68 

34 17091A0326 5 18 23 33 56 53.77 60.96 49.99 53.77 

35 17091A0327 5 21 26 48 74 70.81 81.39 64.44 70.81 

36 17091A0328 5 16 21 25 46 44.31 49.64 41.85 44.31 

37 17091A0329 4 16 20 30 50 47.94 54.60 44.41 47.94 

38 17091A0331 4 21 25 55 80 76.33 88.65 68.49 76.33 

39 17091A0332 4.5 22 26 49 75 71.67 82.67 65.14 71.67 

40 17091A0333 5 20 25 31 56 53.76 60.77 50.67 53.76 

41 17091A0334 5 20 25 45 70 67.03 76.88 61.12 67.03 

42 17091A0335 5 21 26 32 58 55.65 62.98 52.50 55.65 

43 17091A0336 5 18 23 34 57 54.72 62.11 50.74 54.72 

44 17091A0337 4 16 20 29 49 46.99 53.45 43.67 46.99 

45 17091A0338 5 22 27 56 83 79.33 91.65 71.49 79.33 

46 17091A0340 5 16 21 36 57 54.73 62.30 50.06 54.73 

47 17091A0341 5 16 21 37 58 55.68 63.45 50.81 55.68 

48 17091A0342 5 18 23 33 56 53.77 60.96 49.99 53.77 

49 17091A0345 4.5 17 21 39 60 57.49 65.88 52.26 57.49 

50 17091A0346 5 16 21 60 81 77.47 89.91 67.98 77.47 

51 17091A0348 5 18 23 45 68 65.14 74.77 58.95 65.14 

52 17091A0349 4 15 19 35 54 51.73 59.30 47.06 51.73 

53 17091A0350 4 15 19 33 52 49.84 57.00 45.57 49.84 

54 17091A0352 5 21 26 50 76 72.71 83.69 65.93 72.71 

55 17091A0353 4.5 21 25 53 78 74.52 86.22 67.04 74.52 

56 17091A0354 4 15 19 31 50 47.94 54.69 44.08 47.94 

57 17091A0355 5 16 21 36 57 54.73 62.30 50.06 54.73 

58 17091A0356 4 18 22 38 60 57.40 65.92 52.55 57.40 

59 17091A0357 5 21 26 55 81 77.44 89.44 69.66 77.44 

60 17091A0358 4.5 16 20 27 47 45.18 51.02 42.22 45.18 

61 17091A0359 5 18 23 38 61 58.51 66.71 53.72 58.51 

62 17091A0360 4 15 19 28 47 45.10 51.24 41.84 45.10 

63 17091A0361 5 19 24 53 77 73.66 85.03 66.00 73.66 



64 17091A0362 5 17 22 51 73 69.89 80.61 62.34 69.89 

65 17091A0363 5 21 26 53 79 75.55 87.14 68.17 75.55 

66 17091A0364 5 18 23 53 76 72.72 83.97 64.92 72.72 

67 17091A0365 5 16 21 29 50 48.10 54.24 44.84 48.10 

68 17091A0367 4.5 23 27 48 75 71.67 82.58 65.48 71.67 

69 17091A0368 4 13 17 21 38 36.58 41.08 34.44 36.58 

70 17091A0369 4.5 21 25 50 75 71.68 82.77 64.80 71.68 

71 17091A0370 5 18 23 25 48 46.19 51.76 44.02 46.19 

72 17091A0371 5 18 23 35 58 55.67 63.26 51.48 55.67 

73 17091A0372 5 18 23 38 61 58.51 66.71 53.72 58.51 

74 17091A0374 4.5 19 23 33 56 53.69 61.09 49.95 53.69 

75 17091A0375 5 14 19 26 45 43.37 48.68 40.43 43.37 

76 17091A0376 5 15 20 41 61 58.53 66.99 52.71 58.53 

77 17091A0377 5 17 22 46 68 65.15 74.86 58.61 65.15 

78 17091A0380 4.5 20 24 29 53 50.84 57.55 48.05 50.84 

79 17091A0381 4 13 17 25 42 40.37 45.68 37.43 40.37 

80 17091A0382 5 20 25 25 50 48.08 53.87 46.19 48.08 

81 17091A0383 5 15 20 28 48 46.21 52.04 43.01 46.21 

82 17091A0384 4 13 17 11 28 27.11 29.57 26.98 27.11 

83 17091A0385 4 15 19 13 32 30.89 33.98 30.64 30.89 

84 17091A0386 4 14 18 26 44 42.26 47.89 39.26 42.26 

85 17091A0387 5 23 28 52 80 76.48 88.11 69.59 76.48 

86 17091A0392 5 17 22 35 57 54.73 62.20 50.40 54.73 

87 17091A0393 4 18 22 36 58 55.51 63.62 51.06 55.51 

88 17091A0394 4 14 18 33 51 48.90 55.94 44.49 48.90 

89 17091A0395 4.5 18 22 30 52 49.90 56.58 46.62 49.90 

90 17091A0397 5 18 23 41 64 61.35 70.16 55.96 61.35 

91 17091A0398 5 18 23 31 54 51.88 58.66 48.50 51.88 

92 17091A0399 5 11 16 30 46 44.34 50.11 40.17 44.34 

93 17091A03A0 0 0 0 0 0 0.00 0.00 0.00 0.00 

94 17091A03A1 4 15 19 17 36 34.68 38.59 33.63 34.68 

95 17091A03A2 5 20 25 42 67 64.18 73.43 58.88 64.18 

96 17091A03A3 5 18 23 38 61 58.51 66.71 53.72 58.51 

97 17091A03A4 5 18 23 44 67 64.20 73.62 58.20 64.20 

98 17091A03A5 5 13 18 26 44 42.43 47.62 39.35 42.43 

99 17091A03A6 4.5 21 25 44 69 65.99 75.86 60.33 65.99 

100 17091A03A7 5 17 22 28 50 48.09 54.15 45.17 48.09 

101 17091A03A8 4 15 19 18 37 35.62 39.74 34.37 35.62 

102 17091A03A9 4.5 21 25 47 72 68.84 79.31 62.57 68.84 

103 17091A03B1 4 16 20 37 57 54.57 62.66 49.64 54.57 

104 17091A03B2 5 17 22 43 65 62.31 71.41 56.37 62.31 

105 17091A03B3 4 17 21 20 41 39.40 44.15 38.03 39.40 
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106 17095A0301 4 17 21 32 53 50.77 57.96 46.99 50.77 

107 17095A0327 5 21 26 47 73 69.86 80.24 63.69 69.86 

108 18095A0301 5 21 26 50 76 72.71 83.69 65.93 72.71 

109 18095A0302 5 20 25 50 75 71.76 82.63 64.85 71.76 

110 18095A0303 5 16 21 38 59 56.63 64.60 51.56 56.63 

111 18095A0304 5 20 25 47 72 68.92 79.18 62.61 68.92 

112 18095A0305 5 22 27 60 87 83.12 96.25 74.48 83.12 

113 18095A0306 4.5 22 26 55 81 77.36 89.58 69.62 77.36 

114 18095A0307 5 15 20 36 56 53.79 61.24 48.98 53.79 

115 18095A0308 5 22 27 40 67 64.17 73.24 59.55 64.17 

116 18095A0309 4 17 21 33 54 51.72 59.11 47.74 51.72 

117 18095A0310 5 14 19 39 58 55.69 63.64 50.13 55.69 

118 18095A0311 5 22 27 49 76 72.70 83.60 66.27 72.70 

119 18095A0312 5 21 26 46 72 68.92 79.09 62.95 68.92 

120 18095A0313 5 20 25 41 66 63.24 72.28 58.13 63.24 

121 18095A0314 5 19 24 40 64 61.35 70.07 56.30 61.35 

122 18095A0315 5 21 26 57 83 79.34 91.74 71.16 79.34 

123 18095A0316 5 21 26 54 80 76.50 88.29 68.92 76.50 

124 18095A0317 5 23 28 59 87 83.12 96.16 74.82 83.12 

125 18095A0318 5 19 24 43 67 64.19 73.52 58.54 64.19 

126 18095A0319 4 16 20 40 60 57.41 66.11 51.88 57.41 

127 18095A0320 5 20 25 37 62 59.45 67.68 55.14 59.45 

128 18095A0321 5 20 25 59 84 80.29 92.99 71.57 80.29 

129 18095A0322 5 21 26 42 68 65.13 74.49 59.96 65.13 

130 18095A0323 5 21 26 47 73 69.86 80.24 63.69 69.86 

131 18095A0324 5 22 27 45 72 68.91 79.00 63.28 68.91 

132 18095A0325 5 17 22 18 40 38.62 42.64 37.71 38.62 

133 18095A0326 5 16 21 36 57 54.73 62.30 50.06 54.73 

134 18095A0327 5 18 23 41 64 61.35 70.16 55.96 61.35 

135 18095A0328 5 21 26 38 64 61.34 69.88 56.97 61.34 

136 18095A0329 5 18 23 40 63 60.41 69.01 55.22 60.41 

137 18095A0330 4.5 21 25 47 72 68.84 79.31 62.57 68.84 

138 18095A0331 5 19 24 46 70 67.03 76.97 60.78 67.03 

139 18095A0332 5 18 23 34 57 54.72 62.11 50.74 54.72 

140 18095A0333 5 21 26 50 76 72.71 83.69 65.93 72.71 

141 18095A0334 5 23 28 51 79 75.54 86.96 68.85 75.54 

142 18095A0335 5 21 26 48 74 70.81 81.39 64.44 70.81 

143 18095A0336 5 19 24 47 71 67.98 78.13 61.52 67.98 

144 18095A0337 4 20 24 50 74 70.65 81.84 63.68 70.65 

145 18095A0338 5 20 25 41 66 63.24 72.28 58.13 63.24 

146 18095A0339 5 20 25 53 78 74.61 86.09 67.09 74.61 



147 18095A0340 5 18 23 39 62 59.46 67.86 54.47 59.46 

148 18095A0341 5 19 24 39 63 60.40 68.92 55.55 60.40 

149 18095A0342 5 19 24 38 62 59.45 67.77 54.81 59.45 

150 18095A0343 4.5 22 26 46 72 68.83 79.22 62.90 68.83 

151 18095A0344 4 19 23 47 70 66.87 77.33 60.35 66.87 

152 18095A0345 5 16 21 34 55 52.84 60.00 48.57 52.84 

153 18095A0346 4 20 24 42 66 63.07 72.64 57.71 63.07 

154 18095A0347 4.5 22 26 42 68 65.04 74.62 59.92 65.04 

155 18095A0348 5 18 23 37 60 57.56 65.56 52.98 57.56 

156 18095A0349 5 19 24 37 61 58.50 66.62 54.06 58.50 

157 18095A0350 4 16 20 39 59 56.46 64.96 51.13 56.46 

158 18095A0351 4 18 22 41 63 60.24 69.37 54.79 60.24 

159 18095A0352 5 19 24 46 70 67.03 76.97 60.78 67.03 

160 18095A0353 5 17 22 49 71 67.99 78.31 60.85 67.99 

 

 Attainment Value of COs= ((NUMBER OF STUDENTS SCORED >=50*3)+( NUMBER OF 

STUDENTS SCORED 30% < SCORE < 50% *2)+ NUMBER OF STUDENTS 

SCORED<30%=1))/Total Number of Students 

 

1. PERCENTAGE OF CO1= (NUMBER OF STUDENTS SCORED >=50/ Total Number of 

Students)*100 

2. PERCENTAGE OF CO2= (NUMBER OF STUDENTS SCORED30% < SCORE < 50%/ 

Total Number of Students)*100 

3. PERCENTAGE OF CO3= (NUMBER OF STUDENTS SCORED30% < SCORE < 50%/ 

Total Number of Students)*100 

4. PERCENTAGE OF CO4= (NUMBER OF STUDENTS SCORED<30% / Total Number of 

Students)*100 

 

Table 5. CO attainment Matrix 

CO Attainment Matrix 

 CO1 Grading C02 Grading CO3 Grading CO4 Grading 

SCORE >=50%=3 119 3 139 3 105 3 121 3 

30% < SCORE < 50%=2 35 2 16 2 49 2 33 2 

SCORE <30%=1 6 1 5 1 6 1 6 1 

Total students 160  160  160  160  

% of Attainment  74.38  86.88  65.63  75.63 

Attainment value   2.706  2.838  2.619  2.719 
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Table 6. Attainment Status 

Course 

outcome 

 % of 

student 

attained  Attained or not 

CO1 74.38 Y 

CO2 86.88 Y 

CO3 65.63 Y 

CO4 75.63 Y 

 

 PO ATTAINMENT CALCULATION 

1. PO ATTAINMENT= ((CO1 ATTAINMENT VALUE* CORRESPONDING PO GRADING)+ (CO2 

ATTAINMENT VALUE* CORRESPONDING PO GRADING) + (CO3 ATTAINMENT VALUE* 

CORRESPONDING PO GRADING) + (CO4 ATTAINMENT VALUE* CORRESPONDING PO 

GRADING)) / AVERAGE PO VALUE 

Table 7. PO Attainment Matrix 

CO/PO 

Mapping 

CO 

Attainment 

Value 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 PSO4 

CO1 2.70625 3 3 2 2 1     - - - 2 3 2 1 - 1 

CO2 2.8375 2 2   2 1 1   - - -   2 2   - 1 

CO3 2.61875 3 2 3   2   2 - - - 2   2   -   

CO4 2.71875 3 2 3 2 3 3   - - -     2   - 1 

PO 

Attainment  2.71 2.72 2.68 2.75 2.70 2.75 2.62    2.66 2.76 2.72 2.71  2.75 

PO Result  Y Y Y Y Y Y Y 
   

Y Y Y Y 
 

Y 

 


