Name: 7

Momentum and Conservation of Momentum

Period:
Miss Ex. How much momentum does
Momentum ‘,/{m ke) a 30 kg ebject going 4 m/s have?
Momentum p=mv -
Momentum is how hard it is (in kgmiaes) ‘\(i\:lell:ifiiég} :::?':gg]f' Solve: :
to stop a moving object. ; o 4 m.l"sg p=mv = (30kg)(4n/s)
Momentum depends on Momentum equals mass times velociry. i = 120 kgm/s
both mass and velocity. An =
object gains momentum as A house has A fast baseball has LS s
it gains velocity. A heavy 1o momentum a lot of momentum: S A slow bowling ball
object will have more mo- because it is small mass, but high has ;Hrff’ _rmmrc’n!rmn:
mentum than a light object, not moving velociry. @ k% of mass, ut
2 e : (v = 0 mss). low velocity.
if at the same velocity,
To find the net momentum, add up all of the individual
Momentum is a Vector Net Momentum momentums. Net momentum can add up to zero, if
the objects are moving ditferent directions.
As a vector, direction matters. . )
So, momentum can be positive or Net Sum of all Ex. Calculate the net momentum of the two objects.
£ Momentum Momentum
negative and can be added or subtracted.
_ N \ / I0kg—>»  €«——10ke
Negative momentum  Positive momentum Pret = Ep 5 m/s -5 m/s
net =
_ ) =50 kgn/s p: = -50 kgnv/s
0k 0kgf-—» Ip=p +p2+... : 5
- m/s
nv's * f pm=EP=P|+P2=
-200 kgm/s 200 kgmy/s Add up all of the momentums 50 + -50 = 0 kgnvs

Momentum Can Be Transferred | When two objects collide momentum is transferred from one object to the other.

Momentum is transferred in collisions.

Before collision After collision
M ——» | M, —» M, —» M, —»
Before After fast slow slow fast
The ball on the left transfers its momentum ) . . . .
M. speeds up after the collision because it gained momentum from M.

thru the three middle balls to the ball on the right.

W In any interaction (when objects collide or push off from each other) momentum is conserved,
Momentum is Conserved : : & T
meaning that the net momentum before (Zpyesor.) equals the net momentum after (Zpype).

Law of Conservation of Momentum:
If there are no outside forces, momentum is always conserved OR Zpuefore = ZPafter-

Thrown, Shot or Launched Objects:
Thrown objects are initially rest, so v =0 and Zppefore = 0.
Afterwards, Zp,g., must still = 0. How? Only if the momentums of

the two objects are equal and opposite: pi.q = Prigu and pg — pL= 0.

Collisions
When objects collide, momentum is transferred,

but the total momentum does not change.
The Law of Conservation of Momentum can

Momentum is conserved: tell us unknown velocities and directions.

Ex. A40kg boyona g T =%

kateboard throws a — Fbbme = ~Pafiec

Lo _ 0 = 1(-20) + 40(v) BEFORE AFTER
I kg ball 20 m/s to the | ball=1kg )

left. If both were at | vi.=-20 m/s 0 - -20 + 40v 4 m‘{S. .ﬁ m/s 9 .V - ?. 9 .2 m/s
rest beforehand, find 20 = 40v : :

how fast the boy is skater =40 kg v=0.5m/s 2kg Skg 2 kg Skg

oing afterward. vg=" to the right =
going afterw — : & Pis=2(4) pa=3(-6) P1a=3(v) pa=3(-2)

/' :pbel'ure = Epni‘ter

Conservation of momentum is how rockets move. Gases are expelled o) i
at a very fast velocity, pushing the rocket in the opposite direction. “beforer_ P1b+ P2 =Pra+ P2 4—— g
' 2(4) +5(-6) =2v + 5(-2) :

The rocket because the fuel Momentum Koep 8§-30=2v+5(-2) )
directions -22=2v-10 The neptve

goes up 5 N goes down. is conserved: /" :
\ \ Pheton = £t straight! 12 = 2v means the object
- 0 =C i - a % r (left is negative) S /w:ds Up gomng
& Procket — Pfuel - 4 vV =-6m/s to the left.
pl'ocket = pl'uel




The total momentum will stay the
same when objects interact.

1. Momentum A

2. kem/sec &) =
< B. Units for momentum.

3.Law of Conserva- C.
tion of Momentum

Product of an object’s mass and
velocity.

- D. Means to add together all of the

The total of all the momentums.

3.Zp E.

Number these from least (1) to most (5) momentum,

individual momentums (p; + pz ...).

How is it possible that two objects have a net momentum equal
to zero? (There are two ways.)

A bullet A fast car A slow A house | A fast train
baseball
ae 8 [ ] [ ] [ ] [ ] L ] » [ ]

If the tapetimer above shows the position of an object every
second, how does the momentum of the object change?

Find the momentum of a 25 kg object going 4 m/s to the right.

A 3 kg object is going 22 m/s to the left. Find its momentum,

A ball has 2 kgm/s of momentum when thrown 8 m/s to the right.

Find the mass of the ball.

A 25 kg cart has -125 kgm/s of momentum. How fast is the
cart going?

Two objects are at rest. Find the net momentum of the two.

Calculate the net momentum
of these two objects.

6 kg 8 ky —>

2 m/s

5 m/s

How can an object have negative momentum?

If a fast object hits a slower object, why does the slower object
speed up?

If two objects have 24 kgm/s of momentum before they collide.
How much momentum do the two objects have afterwards?

How does a rocket fly in space if it has nothing to push on?

A 50 kg girl on ice skates throws a 5 kg ball to the left. If the ball
ends up going 20 m/s, .

A) If the girl and ball are initially at rest, what was their
velocities? vij=vy=

B) What is the net momentum of the girl and ball before
5 —
~Pbefore =

B) How much momentum do the girl and ball have to have
afterwards? Zpgpe, =

C) Use the Law of Conservation of Momentum to find how fast
the girl is going afterwards.

Calculate the momentum of the 100 kg car.

Position vs. Time It the object has
15 6 kg of mass, find
- its momentum
= from the graph,
T ® //
2
‘@
3
1
3 v
0 .
¢ 1 2 3 & 5 & 1
Time (sec)




