
MEC 119.3 Applied Mechanics (3-2-0)

Theory Practical Total
Sessional 50 - 50
Final 50 - 50
Total 100 - 100

Course Objectives:

1. To develop knowledge of mechanical equilibrium
2. To understand Newton’s Laws of motion.
3. To apply mechanics in wide range of engineering applications.

Course Contents:

1. Introduction                                                                                                            ( 2 hrs)

Engineering Mechanics: definition and scope, Concept of statics and dynamics, Concept  
of particle and rigid bodies, System of units.

2. Forces on Particles and Rigid Bodies                                                                    (5 hrs)

Characteristics  of  Forces,  Types  of  Forces,  Transmissibility  and  equivalent  Forces, 
Resolution and Composition of Forces, Moment of a Forces, Resolution and Composition 
of Forces, Moment of a Force about a point, Moment of a Force About an Axis, Theory 
of Couples, Resolution of a Force into a Force and a Couple, Resultant of a System of 
Forces.

3. Equations of Equations of Equilibrium                                                                (3 hrs)

The free body diagram, General equations of equilibrium, equations of equilibrium for 
various forces systems.

4. Distributed Forces (3 hrs)

Center  of  Gravity  an  d  Centroid  of  area,  line  and volume.  Second moment  of  area,  
parallel axis theorem, polar moment of inertia, radius of gyration.

5. Friction Forces                                                                                                          (2 hrs)

Laws of Friction, Coefficients of Friction and angled of friction.

6. Kinematics of Particles                                                                                             (6 hrs)

Rectilinear motion of particles, Curvilinear motion of particle, Rectangular components 
of velocity and acceleration, Tangential and normal components, Radial and transverse  
components, Simple relative motion.

7. Kinetics of Particles                                                                                                  (4 hrs)



Newton’s second law of motion, linear momentum of a particle, Equations of motion, 
Dynamic equilibrium, Angular momentum of a particle, Motion due to central force and 
conservation of angular momentum.

8. Energy and Momentum Methods for Particles                                                     (5 hrs)

Work done by force, Kinetic energy of a particle, Power and efficiency, potential energy, 
Conservation  of  energy,  Principle  of  impulse  and momentum,  Impulsive  motion  and 
impact.

9. System of Particles                                                                                                   (5hrs)

Newton’s law and system of particles, Liner and angular momentum for a system of  
particles;  Conservation  of  momentum  for  a  system  of  particles;  Conservation  of 
momentum, Motion of mass center , Kinetic energy of system of particles, Work energy 
principle, Conservation of energy, Principle of impulse and momentum for a system of 
particles, Steady stream of Particles.

10. Kinematics of Rigid Bodies                                                                                   ( 4 hrs)

Translation,  rotation  about   fixed  axis,  General  plane  motion,  Absolute  and  relative 
velocity in plane motion

11. Plane Motion of Rigid Bodies                                                                                 ( 3 hrs)

Angular momentum of rigid bodies, equations of motion for rigid bodies, D’ Alemberts 
principle, constrained motion in plane.

12. Work Energy Principles for Rigid Bodies                                                              (3 hrs)

Principle of work and energy for rigid bodies, work of a couple, kinetic energy of a rigid  
body plane motion, conservation of energy.

Text Books:

1. Shames, I.H., Engineering Mechanics, Prentice Hall of India, New Delhi.
2. Beer,  F.P.  and E.R. Johnston,  Vector Mechanics for Engineerings,  Mc Graw-Hill 

Book Co., New York, USA (Asia Editions).




