
 

PHYS 103 (GENERAL PHYSICS) 

CHAPTER 9: Linear Momentum and Collisions 

King  Saud University 

College of  Science 

Physics & Astronomy 
Dept. 

Presented by Nouf Saad Alkathran 



Consider  a  system  consisting  of  a  pair  of  
particles  that  have  different  masses  

Connected together light, rigid rod. 

  The position of the center of mass of a 
system can be described as being the average 
position of the system’s mass.  

 The center of mass of the system is located 
somewhere on the line joining the two 
particles and is closer to the particle having 
the larger mass. 
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What happen if a single force is applied at a point on the 

rod above the center of mass? below the center of mass? 

at the center of mass? 
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The center of mass of the pair of particles located on the x 

axis is given by 

 

 The x coordinate of the center of mass of n particles is defined 

to be 

 

The y and z coordinates of the center of mass are  

similarly defined by  
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If  we  let  the  number  of  elements  n approach infinity, 

the size of each element approaches zero 
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 The linear momentum of a particle  

                   p=mv 

 The total linear momentum of the system: 

                      p= 

 Velocity of the center of mass of the system: 
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Using Newton’s second for a system of many particles 

                                      F = ma 

 the acceleration of  the center of mass of the system: 

                                   

                                  F=  

all internal force vectors cancel in pairs and we find that the net 

force on the system is caused only by external forces.  



نوف الخضران. أ  9 

• Let us integrate this equation over a finite time interval: 

 

 

where  I is the impulse imparted to the system by external 

forces and  ptot  is the momentum  of  the  system. 

Finally, if the net external force on a system is zero so that 

the system is isolated,  
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