
What is Classical Mechanics and why 
study it? 

• Classical mechanics was the first branch of Physics to be 
discovered, and is the foundation upon which all other 
branches of Physics are built.

• Classical mechanics is the study of the motion of bodies
• Translational motion
• Rotational motion
• Oscillatory motion
• Circular motion

• Classical mechanics is known to fail in at least three ways.
• At distances smaller than h/ mv ,
• at velocities close to the speed of light
• Only in Euclidean space and not in curved space



(1.3) Coordinate transformation















( 1.4 )Properties of rotation matrices 
1- Transformation matrix λ specifying the rotation of 
any orthogonal coordinate system must then obey

- Let’s  prove that by recalling two trigonometric 
equations.
First :                                                                       ( 1 )

Second: 
(2)  















1.7 – Geometrical significance of 
transformation matrices 

-For successive transformations, the order is 
important because the multiplication of rotation 
matrices is not commutative 











1.8 Defenations of a scalar and vector in 
terms of transformation properties

-If a quantity φ is unaffected under the following transformation

-Then φ is called a Scalar.
-If a set of quantities ( A1, A2, A3 ) is transformed as follows

-Then the quantity A= ( A1, A2, A3 ) is called a vector



1.14 Examples of derivatives –
velocity and acceleration

-In rectangular coordinates, the expressions for  r, v, 
and a are



- v and a  in polar coordinates  take the following 
form : 

-The expressions for  ds, ds2, v2, and v are 





1.15  Angular velocity
-Angular velocity is defined as 

-For motion in a circle of radius R, the magnitude of 
linear velocity is 

-Or
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