P11-5.1- Momentum

What is the momentum of a 15kg object moving at 2 5

G Py

m
v=2— p=15x2
S
t=3

m
A lkg ball withav = 12 " is thrown at a wall. Find Impluse (Change in Momentum Ap)

m
v=12— v=20
| \

m m
A 2kg ball withav = 11 " is thrown at a wall where bounces of f the wall at 8? .Find Ap.

Ap = mAv

Notice the Ap is Negative.

m
_.m v=—8—
v=11-— v=20 S Ap=mAv Ap:mAv

@; Ap = m(vf — vi)
Before After m

m
A 0.1kg piece of Gum is thrown directly at a wall at v = 5— where it sticks to the wall and

s
smushes in 0.2s. Find the Net Force exerted on the Wall by the Gum.

Foet=ma

Ap = Fpeet A Av
mAv = Fp,t _ v -
3 mAv Free =m—- T
net — ¢ Fnet Xt =mAv
_010=5)  Av=v -y Fueet = Ap

Fnet -

m
A Pitcher throws a 0.15 kg Ball at av = 21 " directly at a Catcher who Stops the Ball
exercting a Force of 25 N on the Ball. How long does it take the ball to stop?

Ap = Fyert
mAv = F it
mAv
t =
Fnet
0.15 x (0 —21)

=25
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P11 -5.2 - Conservation of Momentum Notes

The Law of the Conservation of Momentum: Momentum must be conserved!

kgm
A Cue Ball is shott withap = SgT at the Eight Ball at Rest.The Cue Ball comes

k
to a Stop, the Eight ball will continue withap = 5$.Find Ap of Eight ball and Cue ball?

Ape = Dre — Pic Before After
AP, =0-5 O—> O & —
pc=5k‘gm Pe =0 | pc=0
S

Apg = prg — Dis

p8=5 0

A
kgm
» zskgm Ap8=5g_
8 s

Momentum Before = Momentum After

Before=After

bi = Pr
P1i P2

= D1ir t D2y

mqvq; + myvUy; = mlvlf + mzvzf

5+0=0+5

5=5

Equal and Opposite

Ap. = Apg
Pfc — Pic = Pfs — Dis
0-5=5-0
kgm kgm
_59m _ 58
S S

A Marie with a p= 650 Ns moving East, collides with a Doug with a p=440 Ns moving West.
If they Stick together, what is their Final Momentum?

Before

O——> <—O

kgm
E_650‘9T Pw

= —440

After

p+p=p

650 — 440 = 210Ns East

- Before=After

kgm

If they Bounce of f each other,and Marie's p = —180T, Find Doug's final p?

Before

O—> <—O

pp = 440

After

é——OO——%

= —180 kgm
D = 390g—

Pim + Dip
650 — 440 = —180 + pyy

=Pprm + Psp

kgm
pr = 390‘9_

A Bullet is fired froma Gun withap = 85 T What is the recoil Momentum of the Gun.

ptp=p+p
0+0=—85+85

p=0

p=0

<—

Gun

Left=Right
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P12 -5.3 - Momentum Trig Notes

m
A pool player shoots the cue ball witham = 0.2 kg withav = 25 " at the eight ball with
am = 0.15 kg at Rest.The cue ball deflects at av = 15 % in the diagram (see 6's). Find vg

s Vye = V.C0S0O
Vyo = 0525
@ 250 <v;;C = 13.5946_)_ 46
‘—> 0
30 Cvg, = 15.207)
m =
Ve = 25? Vs 0 v
8
Pix= Prx

mv,, + mvg, = mv,, + mvg,
0.2(25) + 0.15(0) =0 3.5946) + 0.15vg,

Vyg= VgCosO

15.207 = vlcos30

If Bg is unknown, find vg.

Vye = VSind
vy, = 15sin25

oy = 13.5946D

) @ 0 = Atanf

Up=Down
= 178 =?

0.15 vyg = 15.207tané
DPcy= Psy 3 5 vyg = 15.207tan28.08
0.2(6.339) = 0.15(15.207tan6) c= 2072 + 8.112 J s

tand = 0.5561 C=1723D
— - m

g =tan"1(0.5561) vg = 17.24% — 28.08° below hor@
Q= 28.08° s
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