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BS-103

A. Continuous Internal Assessment-1 (CIA-1): 40 Marks
                      Class Test = 15, Assignment = 10, Attendance = 5
B. Continuous Internal Assessment-2 (CIA-2): 40 Marks
                      Class Test = 15, Assignment = 10, Attendance = 5
C. End-Semester Exam (60 Marks) - Summative Assessment
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A. Continuous Internal Assessment-1 (CIA-1): 40 Marks
                      Class Test = 15, Assignment = 10, Attendance = 5
B. Continuous Internal Assessment-2 (CIA-2): 40 Marks
                      Class Test = 15, Assignment = 10, Attendance = 5
C. End-Semester Exam (60 Marks) - Summative Assessment
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A. Continuous Internal Assessment-1 (CIA-1): 40 Marks
                      Class Test = 15, Assignment = 10, Attendance = 5
B. Continuous Internal Assessment-2 (CIA-2): 40 Marks
                      Class Test = 15, Assignment = 10, Attendance = 5
C. End-Semester Exam (60 Marks) - Summative Assessment
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Course Name: ENGINEERING MECHANICS 
Course Code: BS-106 

(Semester I) 
Category: Engineering Science Courses 

Course Broad Category: Science  Courses (Professional Courses) 
…………………………………………………………………………………………………………. 

1. Course Prerequisite: 
Class XI and XII level knowledge of Mechanics, Mathematics (Vector Algebra and Coordinate 
Geometry, Differential and Integral Calculus) 
 

2. Course Learning Objectives: 
i. This course introduces Statics and Dynamics of Engineering Mechanics with elaborate 

concepts on equilibrium of forces and motion under forces. 
ii. Students will also get introduced to the subject of Mechanics of Deformable Bodies. 

 
3. Teaching methodology and evaluation system for the course: 

Teaching methodology –Lectures and Presentations, Interactive Discussions and real 
world problem discussion. 
Evaluation System –  
CIA-1-40 MARKS  
(Class Test (Objective + Subjective): 25 Marks, Assignment: 10 Marks, Attendance: 5 Marks 
CIA-2-40 MARKS  
(Class Test (Objective + Subjective): 25 Marks, Assignment: 10 Marks, Attendance: 5 Marks 
END SEMESTER EXAMINATION: 60 MARKS. 
 

4. Course Content: 
Course Name: Engineering Mechanics 
Course Code: BS-106 
Hours per Week: 3L:0T:0P 
Credits: 3 
 

Module Topics 42L CO 

1. Introduction to Statics: Importance of Mechanics in engineering; Fundamental 
idealization: Particle and Rigid body concept; Types of forces (collinear, 
concurrent, parallel, concentrated and distributed); Vector and scalar quantities; 
Transmissibility of a force (sliding vector); Lami’s Theorem.  

Introduction to Vector Algebra: Parallelogram law; Addition and subtraction 
of vectors; Free vector, Bound Vector; Representation of Forces and Moments in 
terms of i, j, k; Cross product and Dot product and their applications. Two and 
Three Dimensional Force Systems: Moment and Couple; Varignon’s theorem; 
Resolution of a coplanar force by its equivalent Force-couple system. Concept of 
Equilibrium in Two and Three dimensions; Free body concept; Equations of 
Equilibrium. 

12L CO1 
and 
CO2 

 

 

 

 



Module Topics 42L CO 

2. Concept of Friction: Laws of Coulomb friction; Angle of Repose; 
Coefficient of friction; Types of friction. 

Distributed Force: Centroid and Centre of Gravity; Centroids of a triangle, 
circular arc, quadrilaterals, circular sector, triangular lamina, composite areas.  

Moment of Inertia: M.I of plane figure with respect to an axis in its plane; 
M.I of plane figure with respect to an axis perpendicular to the plane of the 
figure, Parallel axis theorem; Mass moment of inertia of symmetrical bodies, 
e.g. circular plate, ring, cylinder, sphere, rod. 

 

12L CO3 
and 
CO4 

3. Introduction to Dynamics: Kinematics and Kinetics; Newton’s laws of 
motion; Law of gravitation & acceleration due to gravity; Rectilinear motion 
of particles; determination of position, velocity and acceleration under 
uniform and nonuniformly accelerated rectilinear motion; construction of x-t, 
v-t and a-t graphs. 

Plane Curvilinear Motion of Particles: Rectangular components 
(Projectile motion);  

Normal and Tangential components (Circular motion). Kinetics of 
Particles and Rigid bodies: Newton’s second law; Equation of motion; D. 
Alembert’s principle and free body diagram; Principle of work and 
energy; Principle of conservation of energy; Principle of Linear 
Impulse and Momentum; Power and efficiency with simple examples. 

12L CO5 

4. Concept of Simple Stresses and Strains: Normal stress, Shear stress, 
Bearing stress, Normal strain, Shear strain; Hooke’s law; Poisson’s ratio; 
Stress-strain diagram of ductile and brittle materials; Proportional limit; 
Elastic limit; Yielding; Ultimate stress; Modulus of elasticity; Working stress; 
Factor of safety; Definition of malleability, ductility, toughness and 
resilience; Basic concept of thermal stress and strain. 

6L CO6 

 
6. Reference  

Text Book: 
1. Engineering Mechanics by S. S. Bhavikatti, New Age International Publishers, 9th 

Edition, 2023. 
2. Engineering Mechanics by S. Rajasekaran & G. Sankarasubramanian, Vikas 

Publishing House Pvt Ltd., Noida. 
3. Fundamental Concepts In Engineering Mechanics by Suman Chakraborty, Everest 

Publishing House. 
4. Engineering Mechanics by Timoshenko, Young and Rao, Revised 4th ed. – TMH. 
5. Engineering Mechanics by Basudeb Bhattacharyya– Oxford University Press. 
6. Fundamentals of Engineering Mechanics by Debabrata Nag & Abhijit Chanda – 

Chhaya Prakashani 
7. Engineering Mechanics [ Vol-I & II] by Meriam & Kraige, 5th ed. – Wiley India.  

 
7. Reference Books: 

1. Engineering Mechanics: Statics & Dynamics by I. H. Shames, 4th ed. – PHI. 
2. Engineering Mechanics: Statics & Dynamics by Hibbeler & Gupta, 11th ed. – Pearson. 
3. Engineering Mechanics by R.S. Khurmi, S. Chand Publications, Delhi. 
4. A Text Book of Engineering Mechanics by Bansal R. K.(2010), Laxmi Publications.  



5. Elements of Strength of Materials by Timoshenko & Young, 5th ed. – E.W.P.  
6. Engineering Mechanics by M.P. Poonia & D.S. Bedi, Khanna Publishing House, 2019. 
7. Mechanics for Engineering by Beer, F.P. and Johnston. 

 
8. Course Outcomes: 

Course 
Outcomes 

Details/Statement Action 
Verb 

Knowledge 
Level 

CO1 Explain the fundamental principles of mechanics, including the 
importance of mechanics in engineering and the concepts of particles 
and rigid bodies. 

Explain Understand 

CO2 Determine analytically the forces and moments acting on statically 
determinate structure. 

Identify, 
Select 

Understand 

CO3 Understand the presence and effects of friction in statics and dynamics. Implement Apply 
CO4 Compute the centroid of lamina and centre of gravity of solids, area 

moment of inertia, mass moment inertia of solids. 
Compute Apply 

CO5 Apply the fundamental concept of kinematics and kinetics to determine 
displacement, velocity and acceleration of particle and rigid body 
during linear/ angular/ general plane motions and the extension of 
Newton’s law of motion to work energy principle and Impulse 
momentum principle. 

Apply Analyzing 

CO6 Understand the deformation and mechanical behaviour of bodies under 
various load conditions. 

Recognize Understand 

  
9. Mapping of course outcomes to module / course content 

 

Module CO1 CO2 CO3 CO4 CO5 CO6 
1 3 3     
2   3 3   
3     3  
4      3 

 
10. Mapping of the Course Outcomes to Program Outcomes 

COs 
CO-PO Correlation Level BT 

PO PO PO PO PO PO PO PO PO PO PO  
1 2 3 4 5 6 7 8 9 140 11  

BS-106.1 2 2 1 2 1 1 1 - 2 1 1 U (L2) 
BS-106.2 2 2 2 2 2 2 1 - 1 1 1 U (L2) 
BS-106.3 2 2 1 2 2 - 1 - 2 2 1 P (L3) 
BS-106.4 2 2 1 1 1 1 1 - 1 1 1 P (L3) 
BS-106.5 2 2 1 1 1 1 1 - 1 1 1 A (L4) 
BS-106.6 2 2 2 2 2 1 2 - 2 2 1 U (L2) 

AVERAGE  2 1.6 2 1.6 1.6 1.2 1.2 - 1.3 1.1 1  
 

11. Mapping to PSO 

 PSO1 PSO2 
CO1 2 1 
CO2 2 3 
CO3 1 2 
CO4 3 3 
CO5 2 2 
CO6 2 3 

*** End of Syllabus* 
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A. Continuous Internal Assessment-1 (CIA-1): 40 Marks
                      Class Test = 15, Assignment = 10, Attendance = 5
B. Continuous Internal Assessment-2 (CIA-2): 40 Marks
                      Class Test = 15, Assignment = 10, Attendance = 5
C. End-Semester Exam (60 Marks) - Summative Assessment
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Course Name: WORKSHOP PRACTICES 
​ Course Code: BS-115 

(Semester I/II) 

Course Broad Category: Engineering Science Courses 

……………………………………………………………………………………………………………
……………………………. 

1.​ Course Prerequisite: 

Class-XII level knowledge of Physics and Mathematics. 

 

2.​ Course Learning Objectives: 

a.​ Understand and Apply Fundamental Workshop Practices: 

To comprehend the principles of basic manufacturing processes (moulding, 

casting, forming, joining, machining), workshop safety rules, and the use of tools 

and machines across various workshops, while fostering ethical and 

safety-conscious behavior on the shop floor. 

b.​ Develop Practical Skills in Fabrication and Machining: 

To acquire hands-on experience in machining, welding, fitting, forging, carpentry, 

pattern-making, and sheet metal fabrication, enabling students to manufacture 

components and assemblies as per specified dimensions and quality standards. 

3.​ Teaching methodology and evaluation system for the course: 

Teaching methodology – Theoretical Instruction, Demonstration, Hands-on Practice, 

Guided Group Activities, Assessment & Feedback, Interactive Learning Methods, 

Documentation & Reporting. 
Evaluation System –  

Section 1: Practical Continuous Internal Assessment (PCIA) - 60 Marks 

Includes practical performance, reports, and viva voce after each experiment. 

Throughout the Semester 

Section 2: Practical End Semester Examination (PESE) - 40 Marks 

Final comprehensive practical examination covering the entire syllabus. 

At the end of the semester​  

4.​ Course Content:  

Course Name: Workshop Practices 

Course Code: BS-115 

Hours per Week: 0L:0T:4P 

Credits: 2 

 

Module Topics 40 hrs 

1.​  General: Introduction to workshop practice, Safety precautions, Shop 
floor ethics, Basic First Aid knowledge. Study of mechanical tools, 
components and their applications  
 

4 

2.​   8 



Module Topics 40 hrs 

Machine Shop  
a.​ Study of Lathe, Shaper and Milling machine and their 

operations  
b.​ To make a threaded pin from a mild steel rod in a lathe 
c.​ To make V- slot and/or a rectangular slot in Shaper and 

milling machine in a block of cast iron or mild steel  
 

3.   

Fitting Bench Working Shop  
a.​ Study of tools and operations  
b.​ Making a Gauge (V-Fit) from MS plate involving 

drilling/tapping/dieing  
 

4 

4.   

Black Smithy Shop  
a.​ Study of tools and operations  
b.​ A simple job of making a square rod from a round 

bar  
 

4 

5.   

 Welding Shop  
a.​ Study of Arc welding & Gas welding  
b.​ To join two thick (approx 6mm) MS plates by manual 

metal arc  
c.​ To join two thin mild steel plates or sheets by gas 

welding  
 

8 

6.   

Sheet Metal 
Shop  

a.​ Study of tools and Operations  
b.​ Fabrication of tool box/ tray with soldering/Riveting  

4 

7.  Carpentry Shop 
a.​ Study of tools and Operations and carpentry joints.  
b.​ To prepare a wooden single piece pattern.  

4 

8. Foundry  
a.​ Study of tools and operations 
b.​ Making a mould using single piece pattern.  

4 

 

6.​ References: 

Text Book: 

●​ Hajra Choudhury S. K., Hajra Choudhury A.K. and Nirjhar Roy S.K., “Elements of 

Workshop Technology”, Vol. I 2008 and Vol. II 2010, Media promoters and 

publishers private limited, Mumbai.  

Reference Books: 

●​ "Workshop Technology, Vol. I" by W A J Chapman  



●​ Kalpakjian S. and Steven S. Schmid, “Manufacturing Engineering and Technology”, 

4th edition, Pearson Education India Edition, 2002.  

●​ Gowri P. Hariharan and A. Suresh Babu,”Manufacturing Technology – I” Pearson 

Education, 2008.  

●​ Roy A. Lindberg, “Processes and Materials of Manufacture”, 4th edition, Prentice 

Hall India, 1998.  

●​ Rao P.N., “Manufacturing Technology”, Vol. I and Vol. II, Tata McGrawHill House, 

2017.  

 

7.​ Course Outcomes: 

Course 
Outcomes 

Details/Statement Action Verb Knowledge 
Level 

BS-115.1 Discuss workshop safety rules and 
manufacturing methods namely, moulding, 
casting, forming, joining, machining. 

Discuss Understand 

BS-115.2 Acquire skill set of machining on Lathe, milling 
and shaping as per given dimensions. 

Acquire Apply 

BS-115.3 Build wooden pattern and sand mould using 
pattern and moulding tools. 

Build Apply 

BS-115.4 Fabricate components of given dimensions 
using Arc and Gas welding 

Fabricate Apply 

BS-115.5 Make jobs as per given dimensions in fitting and 
forging shops. 

Make Apply 

BS-115.6 Demonstrate sheet metal work. Demonstrate Apply 

 

8.​ Mapping of course outcomes to module / course content 

 

Module CO1 CO2 CO3 CO4 CO5 CO6 

1 3  - - - - 

2 - 3 - - - - 

3 - 3 - - 3 - 

4 - - - - 3 - 

5 - - - 3 - - 

6 - - - - - 3 

7 - - 3 - - - 

8 - - 3 - - - 

 

9.​ Mapping of the Course outcomes to Program Outcomes 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 
CO1 3 2 1 - - - 1 1 1 - 1 
CO2 2 3 2 - - - 1 1 1 - 1 
CO3 2 3 2 - - - 1 1 1 - 1 



CO4 2 3 2 - - - 1 1 1 - 1 
CO5 2 3 2 - - - 1 1 1 - 1 
CO6 2 3 1 - - - 1 1 1 - 1 

 

10.​Mapping to PSO 

 PSO1 PSO2 
CO1 3 1 

CO2 3 1 

CO3 3 1 

CO4 3 1 

CO5 3 1 

CO6 3 1 
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