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Textbook: 

“Analytical mechanics”, G. R. Fowles and G. L. Cassiday, 7 th edition. 

Additional references: 

1- “Mechanics”, K. R. Symon, 3rd edition.

2- “Classical dynamics of particles and systems”, S. T. Thornton and J. B. Marion.

3- “An introduction to mechanics”, D. Kleppner and R. J. Kolenkow.

4- “Introduction to classical mechanics”, A.P. Arya, 2nd edition.

5- “Classical Mechanics”, H. Goldstein, C. Poole and J. Safko, 3rd edition.

6- “Mechanics”, Landau and Lifshitz.
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7- “Introduction to Classical Mechanics” A P French& M G Ebison (Chapman& Hall)

8- “Introduction to Classical Mechanics” D. Morin (CUP) (good for Lagrangian Dynamics 

and many examples).

9- “Classical Mechanics : a Modern Introduction”, M W McCall (Wiley 2001)

10- “Mechanics Berkeley Physics Course” Vol I C Kittel et al. (McGraw Hill)

11- “Physics for Scientists & Engineers ”, (Chapters on Mechanics) P.A Tipler & G. 

Mosca (W H Freeman)

12- “Classical Mechanics ” T W B Kibble & F H H Berkshire (Imperial College Press)

Syllabus

1- Fundamental Concepts: Vectors

2- Newtonian Mechanics: Rectilinear Motion of a Particle

3- Oscillations

4- General Motion of a Particle in Three Dimensions

5- Noninertial Reference Systems

6- Gravitation and Central Forces
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What is Classical Mechanics?

Classical mechanics is the study of the motion of bodies in accordance with the

general principles first enunciated by Sir Isaac Newton in his Philosophiae Naturalis

Principia Mathematica (1687). Classical mechanics is the foundation upon which all

other branches of Physics are built. It has many important applications in many areas

of science:

Astronomy (motion of stars and planets)

Molecular and nuclear physics (collisions of atomic

and subatomic particles)

Geology (e.g., the propagation of seismic waves)

Engineering (eg structures of bridges and buildings)

Classical Mechanics covers:

• The case in which bodies remain at rest

• Translational motion– by which a body shifts from one point in space to another

• Oscillatory motion– e.g., the motion of a pendulum or spring

• Circular motion–motion by which a body executes a circular orbit about another 

fixed body [e.g., the (approximate) motion of the earth about the sun]

• More general rotational motion–orbits of planets or bodies that are spinning

• Particle collisions (elastic and inelastic)
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Forces in mechanics

Relative magnitude of forces:

• Strong force - nuclear : ~ 1

• Electromagnetism - charged particles : ~ 

• Weak force - β decay :  10-5

• Gravitational - important for masses, relative strength : ~ 10-39

137
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Classical Mechanics valid on

Not too fast

v << c [speed of light in vacuum]
If too fast, time is no longer absolute - need special relativity.

Not too small

very small Particles actually have wave-like properties :
for scales >> , wave properties can be ignored

Not too large

Space is “flat” in classical mechanics - curvature of space is ignored
in Newtonian mechanics, time is absolute
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Example 2.3 Light-Year 

Astronomical distances are sometimes described in terms of light-years 
(ly).  A light-year is the distance that light will travel in one year (yr). 
How far in meters does light travel in one year?
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International System of Units

The system of units most commonly used throughout science and
technology today is the Système International (SI). It consists of seven
base quantities and their corresponding base units:
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Dimensions of Some Common Mechanical Quantities


