
Momentum 



Momentum : "It is defined as the product of mass

and velocity of an a body"

momentum = mass x velocity

P = mu
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> It is a rector quantity . So it has direction.

(same as velocity)



Examples
1

a truck of mass 4000kg A car of mass 1000 kg

7

&

velocity
20ms

- I

velocity 20ms

p = 4000 + 20 P = 1000 x 20

= 80000kgm/ = 25, 000 kgm/s

1) If two bodie are moving with same velocity ,
the

one with greater mass will have greater momentum.



2)
A car of mass 1000 kg A car of mass 1000 kg.

7 >

velocity 20 m/s velocity
60 m/s

p
= 1000 X 20

p
= 1000 X 60

= 20000kgm/s = 60, 000kgm/s

2) If we have I bodies of the same mass
,

then the

one with greater velocity has greater momentum.



Impulse :
"it is defined as the product of force and

the time for which the force was exerted "

pulse = force x timeIm
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Example

50N
IIIIIIIII
, 50N 'IIIIIIII,

for 10s for 25 -

Impulse = 50 + 15 Impulse = 50 X2

=
500 Ns = 100 Ns

->If both boxes were at rest initially ,
which one would

have a greater final velocity ?



Impulse = change of momentum

# x Ot = P

F x At = final p-initial p

If a body has constant mass

F x At I mu- mu

↳ ↳ initial
final

velocity
velocity

F x At = m(r - a) -> F = m(E")
F xxt = mAv F = ma



Examples If the box is at rest

D initially ,
what would be

-2> 5019 assume no friction
a) its final momentum ?

b) its final velocity ?

Solution
if the Z0N force pushes
the for 10s ?

a FX At =
final
p-

initial
p

20 x 10 = final p- S The longer a force acts on

200kgm/s = final p
a body ,

the more its

momentum changes.

b) final p = mu

288 = 53 V

206 = V

Fo

Y m/s = w



2) A car of mass 1000 kg was moving

a velocity of 30 m/s.

suddenly the crashed into a tree and

it took 0 . 50s for the car to

come to rest.

a) Calculate the initial momentum of

the car

Solution 6) state the impulse on the car ·-

a) p = mv

c Calculate the force that exerted
1000 x 30

=

= 30000 kgm/s by the tree on the car.

b) Impulse = P (2) F + At = impulse
-

Impulse
= final p-initial p F X0 . 50 = 30000

F = 60, 000
I D - 30000

Impulse = 3 0000 N
. S



Cars have a crumple zone at their front. During accidents

this zone crumples up
but it increases the time for car

to come to west.

Hence
,

the force acting on
the car is smaller.

mass and velocity
same

X

d) Another car with a crumple zone was in the same

accident . What would be the force on the car if it

came to rest in 1s.

Solution
-

d) FX At = impulse

F x1 = 30000

F = 30000 N



Conservation of momentum
principle of conservation of momentum:
“When two or more bodies act on one another, as in a collision, the total momentum of the bodies remains 
constant, provided no external forces act (e.g. friction).”

Suppose a truck of mass 60 kg moving 
with velocity 3 m/s collides and joins 
with a stationary truck of mass 30kg 
(Figure 1.6.2a). The two move off 
together with the same velocity v which 
we can find as follows (Figure 1.6.2b).

Total momentum Total momentum
-

before collision
-

after collision

Before After

Total momentum Total momentum
I

before collision after collision

(60x3) + (30x0) = (90 x v)

2 m/s = v



A trolley of mass 3kg moving with velocity 5m/s collides and joins with a stationary trolley of mass 
2kg and the two move off together with the same velocity v. Assuming momentum is not lost in the 
collision, calculate the value of v.

A trolley of mass 5 kg moving with velocity 5 m/s collides with a stationary trolley of mass 2kg.
The 5 kg trolley stops and the 2 kg trolley moves off with velocity v. Assuming momentum is not 
lost in the collision, calculate the value of v.

1)

Before After

-> 5m/s at rest
-> v ?

3k9 2k9 3k9 2k9

DD Da & add

Total momentum before = Total momentum after

(3x5) + (2x0) = (5 x v)

3 m/s = v

2)

Before After
> 5m/s

at rest Stops > v ?
5k9 2 kg 5k9 2 kg

J J 10 J J 10

(5 x5) + (2x0) = (5x0) + (2Xv)
12 . 5 m/s = v



Before After

(m) = 0 . 01kg

bullet at rest 300m/s
>

- -

bullet movingf in = 0 - 01kS
vecoils

-
gun at

rest

(M) = 2kg

Find the velocity at which the
gun

recoils ?

Total momentum after
Total momentum before I

(0 .
01 x0) + (2x0) I (0 . a) x 300) = (2Xvz)

1 . 5 m/s = V2




