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APPLIED MECHANICS

Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P - Practical; C - Credit;
*Teacher Assessment shall be based following components: Quiz! Assignment/ Project/Participation
in Class, given that no component shall exceed more than 10 marks.

Course Educational Objectives (CEOS):
The objective of the course is to develop basic knowledge of (A) engineering materials (B)
thermodynamics, r.c. engines & boilers (C) principle of statics and friction forces (D)
centroid & moments of inertia (E) shear force and bending moment

Course Outcomes:
After completion of this course the students are expected to be able to demonstrate following
knowledge, skills and attitudes:

1. Student would be able to understand the need of engineering materials and its properties.
2. Student would be able to understand the basic of thermodynamics and its principles.
3. Student would be able to understand working principle ofIC engines and boilers.
4. Students will be able to demonstrate various types of forces and their analysis.
5. Students will be able to demonstrate centre of gravity and moment of inertia of different

geometrical shaped figures.
6. Students will be able to determine the concepts of stress, shear force and bending moment in

beams.

Syllabus:

UNIT I (8 Hrs)
Introduction to Engineering Materials: Introduction, Classification of Engineering
Materials, Mechanical properties like strength, hardness, toughness, ductility, brittleness,
malleability etc. of materials, Tensile Test-Stress-strain diagram of ductile and brittle
materials, Hooks law and modulus of elasticity, Hardness, and Impact testing of materials,
BHN etc.

UNIT II
Thermodynamics: Thermodynamic system, properties, state, process,
second law of thermodynamics, thermodynamic processes at constant
enthalpy & entropy
IC Engines & Boilers: Working principle of IC Engine, Terminology of IC engine, Carnot,
Otto, and Diesel cycles P-V & T-S diagrams and its efficiency, working of two strokes & four

(9 Hrs)
Zeroth, First and
pressure, volume,
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stroke Petrol & Diesel engines. Classification and working of boilers, mountings and
accessories of boilers, Efficiency and performance analysis of boilers

UNIT III (9 Hrs)
Basic Concepts and Principles of Statics: Introduction, Laws of Mechanics, Force, Moment
and couple, Principle of Transmissibility, Varignon's theorem, Resultant of force systems,
Concurrent and non-concurrent coplanar forces. Free body diagram, Types of supports and
their reactions, requirements of stable equilibrium, Equations of equilibrium of coplanar
systems.
Frictional forces: Frictional Force, Laws of Coulomb Friction, Types of Friction, Sliding
Friction, Rolling Friction, Belt Friction, Ladder Friction.

UNIT IV (10 Hrs)
Centroid & Moments of Inertia: Centroid, Centre of Gravity, Determination of Centroid of
Simple Figures, Centroid of composite Sections, Centre of Gravity of structural Sections.
Moments of Inertia: Basic concept of Inertia, Principle of Moment of Inertia, Theorems of
Moment of Inertia, Moment of Inertia of simple sections and composite section. Radius of
Gyration, Polar Moment of Inertia of Standard Sections

UNIT V (9 Hrs)
Analysis of Framed Structure: Introduction, Types of frames, Truss, Types of truss,
Analysis of frame using Methods of Joints, Methods of Sections, Graphical Method.
Shear Force and Bending Moment: Definition of bending moment and shear force, Sign
conventions, Shear force and bending moment diagrams for statically determinate beams
subjected to points load, uniformly distributed loads, uniformly varying loads, couple and
their combinations.

Text and Reference Books:
1. "Basic Mechanical Engineering" by Dr. V. M. Domkundwar and S. S. Bhavikatti,

Nirali Prakashan, 2018.
2. "Mechanical Engineering" by R.K. Rajput, S. Chand & Co. Delhi, 2019.
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3. "An Introduction to Mechanical Engineering" by Jonathan Wickert and Kemper Lewis,
CENGAGE Learning, 2012.

4. "Engineering Mechanics" by Shames and Rao, Pearson Edu(I), 2005.
5. "Engineering Mechanics (Statics & Dynamics)" by R.C. Hibler, Pearson Edu(I), 2015.
6. "A Text book of Applied Mechanics" by R.K. Rajput, Laxmi Pub. 2016.
7. "A Textbook of Engineering Mechanics" by R K Bansal, Laxmi Pub. 2005.

List of Experiments:
1. To perform tensile test, plot the stress- strain diagram and evaluate the tensile property

of a given specimen.
2. Study of different IC Engines.
3. Study of various types of Boilers.
4. Study of different types of Boilers Mountings and accessories.
5. Problems relating to centroid of composite areas.
6. Problems on moment of inertia, polar moment of inertia, radius of gyration, polar

radius of gyration of composite areas.
7. Problems involving frictional forces.
~. Analysis of simple trusses by method of joints, method of sections & graphical

method.
9. Problems on shear force and bending moment diagrams.
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Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P – Practical;   C - Credit;  

*Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Participation in 

Class, given that no component shall exceed more than 10 marks. 
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Course Educational Objectives (CEOs): 

The objective of this course is to- 

1. Use of Boolean algebra and Karnaugh Map to simplify logic function. 

2. Describe the operation of different Combinational and Sequential Logic Circuits. 

 

Course Outcomes (COs):  
After completion of this course the students will be able to- 

1. Design an optimal digital logic circuit to meet the given specifications.  

2. Evaluate the performance of the given digital logic circuit based on specific criteria for reliable 

system implementation. 

 

Syllabus  

 

UNIT I                 9 Hrs. 

Logic Function Optimization and Arithmetic Circuits 

Logic Function, Sum of Product and Product of Sum form, Karnaugh Map minimization, 

Incompletely specified functions. Arithmetic Circuits- Half Adder, Full Adder, Half Subtractor, Full 

Subtractor, Parallel Adders/Subtractors- Ripple Carry Adder, Carry Look Ahead Adder, Serial 

Adders /Subtractors. 

 

UNIT II                  9 Hrs. 

Combinational Circuits 

Multiplexers, Demultiplexers, Encoders- Binary Encoders, Priority Encoders, Decoders, Synthesis 

of logic functions using Multiplexers and Decoders. Structural modeling of higher order circuits 

using lower order circuits, Code converters.  

 

UNIT III 

Sequential Design Elements               9 Hrs. 

S-R Latch, D- Latch, Flip Flops- Master Slave and Edge Triggered, S-R, D, J-K, T , State Table,  

State Equation, Timing Diagram, Excitation Table, Flip Flop Conversions, Setup and Hold Time. 

555 Timer chip and its application in multivibrators. 
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Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P – Practical;   C - Credit;  

*Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Participation in 

Class, given that no component shall exceed more than 10 marks. 
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UNIT IV 

Sequential Circuits                 8 Hrs. 

Registers, Shift Registers, Counters- Synchronous and Asynchronous counters, Design Examples, 

Synchronous Sequential Circuits, State Machines, Mealy and Moore Model, State Diagram, State 

Table, State Assignment, State Minimization, Design Examples. 

 

UNIT V 

Logic Families                  8 Hrs. 

Characteristics of Digital ICs- Voltage Levels, Speed, Power, Noise Margin, Fan In, Fan Out. Logic 

Families- TTL, MOS- NMOS, PMOS, CMOS, ECL, IIL. 

                                    

Text Books: 

1. M. Morris Mano, “Digital Logic Design”, Fifth Edition, Pearson Education, 2015 

2. Salivahanan and Ari Vahagan, “Digital Circuits and Design”, Fifth Edition, Vikas Publishing 

House, 2018 

 

References: 

1. Anand Kumar, “Fundamentals of Digital Circuits”, Third Edition, PHI, 2014. 

2. Floyd and Jain, “Digital Fundamentals”, Eighth Edition,  Pearson Education, 2005. 

3. Roland J. Tocci, Widmer, Moss, “Digital Systems Principles and Applications”, , Eleventh 

Edition, Pearson Education, 2010. 

4. Stephen Brown I Zvanko Vranesic “Fundamentals of Digital Logic Design”, Second Edition, 

The Mc Graw Hill, 2006  

 

List of Experiments: 

1. Implementation of Adders and Subtractors. 

2. Realization of multiplexers and demultiplexers. 

3. Synthesis of logic function using multiplexer. 

4. Design and analysis of Encoder and Decoders. 

5.  Analysis of various flip flops with Preset and Clear capability. 
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Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P – Practical;   C - Credit;  

*Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Participation in 

Class, given that no component shall exceed more than 10 marks. 
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6. Design of Astable, Monostable and Bistable multivibrator using 555 Timer. 

7. Design of various Shift registers. 

8. Design of Johnson and Ring counter. 

9. Design of synchronous and asynchronous up/down counters.  

10.  Design of logic functions using PLDs. 

11. Design of some minor projects based on digital circuits to solve real life problems. 
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Course Educational Objectives (CEOs):
To paraphrases with (A) workshop technology, industrial safety, and understand material
properties. (B) Carpentry shop, fitting shop, (C) welding and casting.

Course Outcomes:
After completion of this course the students are expected to be able to demonstrate following
knowledge, skills and attitudes:

1. Student would be able to understand the need of workshop, technology related to it,
and industrial safety and precautions.

2. Student would be able to use carpentry tools, analyses various wood joints and their
properties.

3. Students would be able to use fitting tools to make various shapes and design.
4. Student would be able to recognize various welding techniques and their needs.
5. Students would be able to design various shapesby using casting technologies.

Syllabus:
UNIT I (6 Hrs)
Introduction to Workshop Technology & Industrial Safety:
Workshop Technology: Introduction, need of workshop and types of workshop
Industrial Safety- Introduction, objective of industrial safety, causes of accidents, common
sources of accidents, preventive measures, and common safety methods.

UNIT II (6 Hrs)
Carpentry Shop:
Introduction, types of timbers, defects in timbers, timber prevention, characteristics of good
timber, common tools used in carpentry shop (marking and measuring tools; cutting tools and
striking tools), and common wood joints (cross-lap, corner-lap, dovetail and bridle joints).
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U IT III (6 Hrs)
Fitting Shop:
Introduction, tools used in fitting shop (measuring tools, holding tools, cutting tools, striking
tools and supporting tools) and operation performed in fitting work.

U IT IV (6 Hrs)
Welding Shop:
Introduction, terminological elements of welding process, welding joints (lap joints and butt
weld joint), welding positions, advantages and disadvantages of welding, classification of
welding, gas welding processes and safety recommendation for gas welding.

U IT V (6 Hrs)
Casting:
Pattern making and sand casting, Pattern materials, Types of pattern, Pattern allowances. Core
prints. Moulding sand, ingredients, classification, sand additives, properties of moulding sand,
sand preparation and testing. Green sand mould preparation. Cores and core making - Types
of cores.

Text and Reference Books:
1. "Workshop Technology (Part-I)" by W .A.J. Chapman, CBS Pub, 200 l.
2. "Production Technology (Vol-I)" by R.K. Jain, Khanna Publishers, 19th ed. 2019.
3. "Principles of Manufacturing Material & Process" by J.S. Campbell McGraw Hill, 1984.
4. "Welding: Principles & Practices" by Edward R. Bonhart, McGraw Hill Edu. India
5. "Welding and Welding Technology" by Richard L. Little, McGraw Hill, 2017.
6. "Principles of Foundry Technology" by P.L. Jain, McGraw Hill, 2017.
7. "Manufacturing Technology (Vol-I)" by P. N. Rao, McGraw Hill, 2017.
8. "Workshop Technology (Vol-I)" by B.S. Raghuvanshi, Dhanpat Rai & Co. 2015.

List of Experiments:
1. To study various industrial safety precautions & preventive measures.
2. To study the various timber properties, its defects and its prevention.
3. To make various joints (L-joint, T-joint, Cross joint, etc.) using carpentry tools.
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4. To perform various fitting shop operations using fitting tools.
5. To study various welding methods and its safety precaution.
6. To make various welding joints (Butt joints, Lap, joints, corner joints, etc).
7. To study various types of patterns and pattern allowances.
8. To study properties of moulding sand and prepare a mould.
9. To study various types of cores and its application in casting.
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