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System of reference: A system of reference is 

something to which a measurement is referred. 

 The description of space might refer to location or 

to the size of an object. To measure locations and 

sizes, we use the fundamental property of ; Length 

which is defined as the measurement of space in 

any direction. Time may be define as the continuous 

forward flowing of events. Mass is a measurement 

of the quantity of matter an object contains. Electric 

charge may be included as the fourth fundamental 

property. 

 

 



• Einstein’s postulates 

1. The physical laws of nature are the same in all 

reference system which are moving with 

constant velocity with respect to each other. 

2. The velocity of light is independent of the 

motion of the source.  

 

 



kinematics 

• Kinematic is the study of the motion of an 
object without regard to its cause. The branch 
of physics concerned with the study of the 
motion of an object and the relationship of 
this motion to such physical concepts as force 
and mass is called Dynamics. 

• Force: is any quantity that is capable of 
producing a change in motion of an object. 



Newton’s Laws of Motion 

• First law: states that a body will remain at rest or 
in uniform motion in a straight line unless acted 
upon by an external unbalanced force. 

• Second law: states that the acceleration produced 
by an unbalanced force acting on a mass is 
directly proportional to the unbalanced force in 
the direction of the unbalanced force and 
inversely proportional to the total mass being 
accelerated by the unbalanced force. 

 



• Third law: states that action and reaction are equal and 
opposite. 

Newton’s Law of Universal Gravitation 
Every mass in the universe attracts every other mass with a 
force which is directly proportional to the product of their 
masses and inversely proportional to the square of the 
distance between their centers. 

 𝐹 ∝  
𝑀1𝑀2    

𝑟2
 

 𝐹 = 𝐺 
𝑀1  𝑀2

𝑟2
 

Where F is the gravitational force of attraction, 𝑀1 is the mass 
of the first body, 𝑀2  is the mass of the second body, r is the 
distance between the centers of the masses and G is the 
proportionality constant. 



WORK AND ENERGY 

• Work done by a force: when a constant force 

𝐹
  acts on a particle that undergoes a straight-

line displacement 
𝑆
  . The work done by the 

force on the particle is defined to be the scalar 
product of 

𝐹 
  and 

𝑆
 . The unit of work is Joule. 

• Note: work is a scalar quantity and it can be 
positive or negative but it has no direction in 
space. 

 



• 𝑊 =  
𝐹
 ∙

𝑆 
  = 𝐹𝑠 𝐶𝑜𝑠 𝜃 

• 𝜃 = 𝑎𝑛𝑔𝑙𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 
𝐹
  and

𝑠
  

• Example  

A man exerts a steady force of magnitude 210N 
on a car, as he pushes the car a distance of 18m. 
The car has a flat tire, so to make the car track 
straight the man must push at an angle of 30° to 
the direction of the motion of the car. How 
much work did he do? 

 



• Solution 
𝑊 = 𝐹𝑠 𝐶𝑜𝑠 𝜃 

      = 210𝑁 18𝑚  𝐶𝑜𝑠30° 

    = 3.3 × 103 J 

ENERGY 

 Energy is present in the universe in a variety of 
forms, including mechanical energy, chemical energy, 
electromagnetic energy, heat energy, nuclear energy 
etc. although energy can be transformed from one 
form to another, the total amount of energy in the 
universe remains the same. 

 



• Energy can be classified in to types 

1. Kinetic energy which is the energy associated 
with motion. 

2. Potential energy which can be defined as 
energy associated with the position of an 
object. 



• Kinetic Energy and Work-Energy theorem. 

 

 

 

 

 
• Figure 1.1: An object undergoing a displacement and a change in velocity under the 

action of a constant net force, F. 

– Because force is constant, we know from Newton’s 
second law of motion that the particle moves with a 
constant acceleration, a. If the particle is displaced a 
distance of s, the work done by F is; 

M 
F 

𝑉𝑖  =  𝑉° 𝑉𝑓  = 𝑉 

S 



 𝑊𝑛𝑒𝑡  = 𝐹𝑠 =  𝑀𝑎 𝑠 

At constant acceleration 

 𝑉2 = Vo 2
 +2𝑎𝑠  

 or 

 𝑎𝑠 =  
𝑉2 −Vo 2 

2
 

𝑊𝑛𝑒𝑡 = 𝑀 
𝑉2 − Vo 2 

2
 

𝑊𝑛𝑒𝑡  = 
1

2
  𝑀𝑉2  −𝑀Vo 2

 

Kinetic Energy 

𝑊𝑛𝑒𝑡 = 𝐾𝐸𝑓 − 𝐾𝐸𝑖 Work-Energy theorem 

 

 

 



• The net work done on an object by a net force 
acting on it is equal to the change in the 
kinetic energy of the object. 


