IMENIUM

MOMENTUM AND IMPULSE
MOMENTUM IS DEFINED AS THE
PRODUCT OF MASS AND VELOCITY
‘MOMENTUM IS A VECTOR

P=mV| P:MOMENTUM (kg's)
m:MA3S (ka)
VvV VELOCITY (E)

IMPULSE IS A FORCE ACTING ON
AN OBJECT FOR A TIME
NTERVAL, At.

IMPULSE CAUSES A CHANGE IN
MOMENTUM.

CONSIDER NEWTON'S SECOND LAW

FNET = ma_.
FNET -M At

Frer AL =MAV = AP




J=F.. AL=m AV =AP

— K N

7 IMPULSE (N's) GRUALENT

F._-NET FORCE (N

AE" TIME INTERVAL (5)

m:MASS (kg)

AV: CHANGE IN VELOCITY @

AP: CHANGE IN
MOMENTUM (kg ®

IMPULSE IS EQUAL TO THE AREA
UNDER AN F-t GRAPH.




EXAMPLE

A Dg
SPEED
A SPEE

BALL STRIKES A WALL AT A
OF 30%. IT BOUNCES BACK AT
D OF 20%

o) WHAT IS THE INITIAL MOMENTUM

OF
b) W

'HE BALL?

HAT 1S THE FINAL MOMENTUM

OF THE BALL?Y

c) WHAT IS THE IMPULSE ™

d) IF THE BALL (S IN CONTACT WITH
THE WALL FOR O0lIOs, WHAT 1S
THE AVERAGE FORCE THAT THE
WALL EXERTS ON THE BALL?



EXAMPLE

A BOY PUSHES A 20 kq BOX, INITIALLY
AT REST, WITH A VARNING FORCE
AS SHOWN BELOW. WHAT IS THE
SPEED OF THE BOX WHEN THE BoY
STOPS PUSHING? ASSUME NO
FRICTION.

251
w]----7
IS '

FORCE (N)

S 4




EXAMPLE

A 109 BALL WITH A SPEED OF I15%
STR\KES A WALL AT AN ANGLE OF 23
AND THEN REBOUNDS AT THE SAME SPEED
AND ANGLE. WHAT 1S THE IMPULSET




CONSERVATION OF MOMENTUM
‘A SISTEM IS A COLLECTION OF
TWO OR MORE OBJECTS.

‘A CLOSED SYSTEM IS A SYSTEM

ON WHICH THE NET EXTERNAL
FORCE IS ZERO

EXAMALE
A COLLISION BETWEEN TWO BALLS

THE FORCES THE BALLS EXERT
ON EACH OTHER ARE INTERNAL.
THE EXTERNAL FORCES

ALANCE EACH OTHER OUT.

o

THE MOMENTUM OF A CLOSED
SYSTEM IS CONSTANT.

FOR TWO
OBJECTS:




EXAMAPLE

A 20 kg BALL MOVING TO THE RIGHT
AT 405 COLLIDES WITH A %0 kg
BALL MOVING TO THE LEFT AT 30 %
AFTER THE COLLISION, THE 20 kg BALL
HAS A VELOCITY OF 4“0D% TO THE
LEFT. DETERMINE THE VELOCITY OF
THE 40 kg BALL.

(DDRAW TWO
DIAGRAMS:
1) INITIAL
2) FINAL
PUT GIVENS
ON DIAGRAM.

@APPLY THE
CONSERVATION
OF MOMENTUM.



EXAMPLE

A 2500 kg CAR TRAVELLING AT 10%
COLUIDES WITH A STATIONARY

2000 kg TRUCK. |F THEY STICK
TOGETHER AFTER THE COLLISION, WHAT

IS THE VELOCITY OF THEIRR COMBINED
MASS ?




EXAMPLE

A 585 q TENNIS BALL IS LOAD
INTO A “127 kg CANNON AT REST
IMMEDIATELY AFTER THE BALL IS FIRED,
THE CANNON RECOILS BACKWARDS
A DISTANCE OF 60 em IN 0.020s.

DETERMINE THE SPEED AT WHICH THE
BALL IS FIRED.




EXAMPLE

A 20 kg BALL IS MOVING AT A
VELOCITY OF 50% TO THE EAST. IT
COLLIDES WITH A STATIONARY 30kg
BALL. AFTER THE COLLISION, THE
20kq BALL MOVES AT A VELOCITY
OF 0% 30° NORTH OF EAST. WHAT
S THE VELOCITY OF THE 30 kg BALL?

INITIAL FINAL
20 k 30kq @/\V-f +O¥
7307 _ _ _
OVwoy P &)’
2;=0 Vage?

F: :F} = MYy, Pz MVig
N = (2.0)(50) = (2.0)(40)
.+ =Pt Pa -
Pu P/L‘ Prs P ¥ =10, k9B =80 Kq 5

Pi= Pt Pas

VECTOR DIAGRAM MUST
SHOW MOMENTUM (NOT

VELOCITY ) PaZ= P2+ Puit - 2 PuPys C0s30°
Pe=Boka® NG ~
) N = 10*+ 80" - 2(10))(BO) o530
30° e
PuzlO. kg 3 = 25.%359

Pz¢ = 50""3"} kg%"



sz- = mz\lz;

N, = Pag
m,
S A%
= =201V o1
30
- =leBll T
Pe _ Pae
sSinG Sin30°
P a2 A0
sinG = — sin30.
Pag
o Pe . °
=on Pag
[ Bo_ 5in20")
= Sin (5.0%3* ' )
:52°




ELASTIC AND INELASTIC COLLISIONS
ELASTIC COLLISIONS ARE THOSE
IN WHICH KINETIC ENERGY IS
CONSERVED.

INELASTIC ColLISIONS ARE THOSE

IN WHICH KINETIC ENERGY IS NOT
CONSERVED.

TOTALLY INELASTIC. COLLISIONS
ARE THOSE IN WHICH THE COLUDING
ORIECTS STiICk. TOGETHER

RESULTING N THE CREATEST LOSS IN
KINETIC ENERGY.

EXAMAL £

A 20 kg BALL MOVING TO THE RIGHT
AT 40% COLLIDES WITH A 40 kg
BALL MOVING TO THE LEFT AT 30%
AFTER THE COLLISION, THE 2.0 kg BALL
EE\ETA VELOCITY OF 40% TO THE

o) DETERMINE THE VELOCITY OF

THE 40 kg BALL.
by IS THE COLLISION ELASTIC OR

INELASTIC? IF INELASTIC. HOW
MUCH KINETIC ENERGY IS LOST?




