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1.MOMENTUM AND IMPULSE

The product of the particle’s mass (m) and velocity(v) is 
called  momentum, or linear momentum, of the particle.  

𝒑 = 𝒎𝒗 (𝐤𝐠.𝐦/𝐬 )

Example 8.1: A 1200 kg car drives west at 25 m/s.  
What is the car’s momentum?

Solution:

𝒑 = 𝒎𝒗 = 𝟏𝟐𝟎𝟎 × 𝟐𝟓 = 𝟑 × 𝟏𝟎𝟒 𝐤𝐠.𝐦/𝐬



Impulse is the average force over a 

period of time. 

Ԧ𝑱 = 𝑭𝐚𝐯𝚫𝐭 (𝐍. 𝐬)
Also Impulse is the change in 

momentum

Ԧ𝑱 = 𝒎 𝒗𝟐 − 𝒗𝟏 (𝐤𝐠.𝐦/𝐬)

Example 8.2: A force 50N applied on 

an object over a period of 15s find the 

impulse?

Solution:

𝑱 = 𝐅𝐚𝐯 𝚫𝐭 = 𝟓𝟎 × 𝟏𝟓 = 𝟕𝟓𝟎 (𝐍. 𝐬)



Example 8.3:

You throw a ball with a mass of 0.40 kg against a brick
wall. It hits the wall moving horizontally to the left at 30
m/s and rebounds horizontally to the right at 20 m/s.

(a) Find the impulse of the net force on the ball during its 
collision with the wall.

𝒗𝟏 = −𝟑𝟎𝒎/𝒔,     𝒗𝟐 = +𝟐𝟎𝒎/𝒔 ,  𝚫𝐭 = 𝟎. 𝟎𝟏 𝒔
𝑱 = 𝒎 𝒗𝟐 − 𝒗𝟏 = 𝟎. 𝟒 × 𝟐𝟎 − −𝟑𝟎

= 𝟎. 𝟒 × 𝟐𝟎 + 𝟑𝟎 = 𝟎. 𝟒 × 𝟓𝟎 = 𝟐𝟎 𝐍. 𝐬

(b) If the ball is in contact with the wall for 0.01 s, find
the average horizontal force that the wall exerts on the ball 
during the impact.

Solution
𝑱 = 𝑭𝐚𝐯 𝜟𝒕

𝟐𝟎 = 𝑭𝐚𝐯 × 𝟎. 𝟎𝟏

𝑭𝐚𝐯 =
𝟐𝟎

𝟎. 𝟎𝟏
= 𝟐𝟎𝟎𝟎 𝑵



2- CONSERVATION OF MOMENTUM
In the absence of an external force
the momentum of a closed system
is conserved .

In a closed system, the momentum
before collision is equals
momentum after collision.

𝐦𝟏𝒗𝟏𝒊 +𝒎𝟐𝒗𝟐𝒊=𝒎𝟏𝒗𝟏𝐟+𝒎𝟐𝒗𝟐𝐟



3. MOMENTUM CONSERVATION AND COLLISIONS

When no external forces act on a system consisting of
two objects that collide with each other, the total
momentum of the system remains constant in time.

(𝐭𝐨𝐭𝐚𝐥 𝐦𝐨𝐦𝐞𝐧𝐭𝐮𝐦)𝐛𝐞𝐟𝐨𝐫𝐞 = (𝐭𝐨𝐭𝐚𝐥 𝐦𝐨𝐦𝐞𝐧𝐭𝐮𝐦)𝐚𝐟𝐭𝐞𝐫



4- ELASTIC COLLISIONS

Both momentum and kinetic
energy are conserved quantities
in elastic collisions.

𝒑𝒊 = 𝒑𝐟 (1)

𝑲𝒊 = 𝑲𝐟 (2)



5-CENTER OF MASS

The center of mass is a position defined relative to an 
object or system of objects. It is the average position of 
all the parts of the system, weighted according to their 
masses. The center of mass lies on the line connecting 
the two masses.



Example 8.4:

If 𝑥1 = 20 𝑚 and 𝑥2 = 30 𝑚 , 𝑚1 = 40 kg,and 𝑚2
= 60 kg , calculate the center of mass.

Solution

𝒙𝒄𝒎 =
𝒎𝟏𝒙𝟏+𝒎𝟐𝒙𝟐

𝒎𝟏+𝒎𝟐
= 

𝟒𝟎×𝟐𝟎+𝟔𝟎×𝟑𝟎

𝟒𝟎+𝟔𝟎
= 26 m


