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MEC3705 - COURSE OUTLINE

PART I: Dynamics of Particles
• Introduction to Dynamics

 Kinematics of Particles

 Kinetics of Particles

 Kinetics of Systems of Particles
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MEC3705 - COURSE OUTLINE

PART II: Dynamics of Rigid Bodies

 Plane Kinematics of Rigid Bodies

 Plane Kinetics of Rigid Bodies

 Introduction to Three Dimensional Dynamics of Rigid Bodies

 Vibration and Time Response

UNZA, Department of Mechanical Engineering



TEXTBOOKS

 James L. Meriam and L. G. Krage, Dynamics, , 
Volume 2, 198- John Wiley & Sons

UNZA, Department of Mechanical Engineering



Grades and distribution of marks

 Attendance (min 80%)

 Laboratory 15%

 Tutorials and Assignments 5%

 Mid Term Exam 20%

 Final Exam 60%
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Course management

 E-learning website

 Assignment shall be due the following week on the 
same day the assignment was given unless prior 
arrangement is made for any changes

 Quizzes will be handed in at the end of the session

 Labs will be due 7 days from date of experiment
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Conclusion

This has been the introduction to this 
course.

Questions?
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DYNAMICS OF 
PARTICLES
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PART I



INTRODUCTION

• Dynamics is that branch of mechanics which deals with the 
motion of bodies under the action of forces

• Dynamics has two distinct parts 

• – kinematics, study of motion without reference to the forces 
on bodies which cause the motion and 

• - kinetics, relates the action of forces on bodies to resulting 
motions
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1.1 Basic Concepts:

• Space – is a geometric region occupied

by bodies.

• Position in space - is determined

relative to some geometric reference

system by means of linear or angular

measurements

• Time - is a measure of the succession

of events and is considered an absolute

quantity in Newtonian mechanics.

• Mass - is the quantitative measure of

the inertia or resistance to change in

motion of a body.

• Force - vector action of one body on

another

• Pick and place Machine at UNZA
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Basic concepts continued..

• A particle is a body of negligible dimensions, also when dimensions

of a body are irrelevant to the description of its motion or action of

forces

• A rigid body is a body whose changes in shape are negligible

compared with the overall dimensions of the body or the changes in

position of the body as a whole

• Vector and scaler dynamics involves the use of vector calculus. It is

important to use identifying marks between vectors and scalers.

• Vector will be in bold face in these slides
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• Intro continued …

1.2 NEWTON’S LAWS OF MOTION.

• Law I. A particle remains at rest or continues to move in straight line with 
constant velocity if there is no unbalanced force acting on it

• Law II. Acceleration of a particle is proportional to the resultant force 
acting on it and is in the direction of this force

• Law III. Forces of action and reaction are equal in magnitude, opposite in 
direction and collinear
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• Newton’s laws continued…

• The second law forms the basis for most of the analysis in dynamics

• a is acceleration measured from non accelerating frame of reference

• The first law is a situation when F = 0 and therefore  a = 0

• The third law was thoroughly covered in statics – the principle of action and reaction
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• 1.3 Units (the SI units)

• The three basic fundamental quantities of mechanics, their 
symbol and SI units:

• Mass (M)  - Kg (kilogram)

• Length (L) – m (metre)

• Time (T) – s (second)

• All other units will be derived units from the above three



1.4 Gravitation

• Newtons law of gravitation governs the mutual attraction of bodies

as

• F - mutual force of attraction

• G - is a universal constant

• m1, m2 = masses of two particles

• r = distance between centers of the particles
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• Gravitation continued …

• universal gravitational constant

• The force of gravitational attraction of the earth on a body

depends on the position of the body relative to the earth

• The earth is not a perfect sphere
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• Gravitational force

• Every object allowed to fall in vacuum at a given position on the earth

will have same acceleration g.

• Combining (1/1) and (1/2) and cancelling the mass representing the

falling object

• The mass - and R - mean radius of the earth has been found to

be

and

respectively
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Gravitation continued ..

• Variation of g with altitude can easily be determined by gravitational

law

• If g0 represents absolute acceleration due to gravity at see level,

the absolute value at height h is

• Acceleration due to gravity gives weight W = mg
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Problem formulation

1. Given data

2. Results desired

3. Necessary diagrams

4. Calculations

5. Answers and conclusions

6. .
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