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Momentum

P = mi

If a system is composed of multiple bodies
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Mometun conservatio

· If a collision conserves argy
=> Elastic collision

· If
edgy no conserved

=> Incladic collision

↳ If Max Energy los
=> Tata Inclastic collision



Example
Two pudulums each of Length h are

intidy situted as show .
The firs

pudulum is pleased from a height d

& strikes the second . Assure the

collision is completely celadic and

regled the mass o the strings &
my

fridios effects
.
How high does the

cater of mass rice after the collision ?
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the ration ca be divided o two sages :
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use conservation of
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Don, rette collision kinandres to

nation after collision

After

tar
energy again conserved

far

( , +ha) massive objec

k ! + Wi = k+ 0
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Nor use

v =Mad
he
,
+z

to find

h =

= (+r)" a

n = (nr)"d

Some extremes :

if m
,
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m
= h = (2)2d = E

if m, n z -> I

- min- (iii)
= (1 - !)+ -..

=> h = )2d , sin!, 4 1
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Example

scathing of helium-t nuclei from gold-197 mudei

the
argy

of a incoving
hein-4 unders

is 8x10-]
,

& the masses
of the

heim & gold under are 6
.
60x10" as &

3 .29 x10-25 by , respectively . (N .
B .
Massratio + to 197)

as If the helium unders scaters to an angle
of

120 during an elagic collision with a

gold unders
,

orde the helin nuceusis

find speech & the find velocity of

the gold unders
.

3) who is the fine linetic energy
of the

↳din unders ?
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Sollion

Elastic collisions conserve monatio & evess
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So
,

WHI - Wrecuso + & VIncosY <"

0 = Urie siO-NA sinc (2)

ve= Wie + VI (3)

Goal : Need Wise
,
Win

, 4 :

3 equs ., 3 malows
,
solve !

Square (1) & [S
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↳
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Nies. = "Wi sinc (2
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vite +Ve - 2 We recosO= I wi - Wel

=> (1+ 2) We - 2NreCosO vie + (l-c) Me = 0

~

vii-ecosdie + (c) vie = -

Solve quaddic for vic

-
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subsite numbers

,
who is uter ?
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- 1 .548 x15 is

other saltin is negive ...



You, we know Ne= 1. 5 x10"-s

Sa
,
for e

eWan =
wire

= 5
.
36x105 ms

Finally , from as

say
= w st e

=0
.492

=>

G
= Si (0 . 492)
= 29 . 50

So
,

Ne = 1 .5 x10
s

VA =

5. 4 x 105 >

4 = 29.5.
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Example

A small moon is orbiting a place
with a period of 10 days

,

and the

dia between the room & dand is 10 "he
.

Deduce the mass f the piano .

The planet is further observed to have a

radius of 100 um
.

What is the acception

due to

gravity
of the surface of the pland ?

Sollion

Plane X
-= 100ke Moo
r-

R = 10 um

Troon = 10 days .

↳ Mx = rass of and X

Mr = Nass & mor



FBD A roon

Cirawer arbit-Y ~w --> cariped vario

[ C

ac =U
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Es R

[F = mi

F = Mrac

& Newton's Law of Gravity

F = GM
R

Moon mass cancels

=> GM= Mean

Solve for Mx

My
=

R = Re = Re



So
,
if we mow the speed of the Moon

,
we

have the mass of the plant X .

Mx
= Re

know period T= 10 days

+= 100 .

( ).(?)
= 8 . 64x105s

Circula motion

~
=

R - 2 s
=0 . 0722 GNs

=72 . 7 m/s
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Example

A B . 5 by bowling ball moving at 9mrs

collides with a 0 . 85 my bowling ph,

which is scatched of a angle of 15 . 8"

to the cntiw direction of the bowing ball
and with a speed & 15 Mrs .

aculds the find velocity of the

bowling ball
.

Is the collisin elagic ?
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Momentum is conserv
- ->

Pro Pi
? ?

~
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X ! MWs = mpcos Op + My U Cos &s (1)

W
? ?

7 : 0 = mp-mswI sit (2)

Solve (2) for VI

vi =vos 22's

Subtitite (29 No (1)

Mars
= more costs + us(o o
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Solve fo ta Es
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ta =

MoVoSiOp

MyNs -Mos

=0
. 093

=> 0
,

= 5, 33° ⑤

From 12'

vi =v
s

=6 .
79 Ms

Is the collision clastic ?

ki = My,

= 222 .75]

k = V + as!

~ 222 . 41 3

-> KK: - Inelastic!



Example
A shell is fired from a

you
ur muzzle

velocity 466-s , o an angle
of 57. 4" Wi

the haizaow
.
At the top of the trajay ,

the shall explodes info two fragments &

equal mass
.

The fragred, whose speed
immedicey after the explosion is zero , falls

vatically . How for from the yuu
does

the other fraguid land
, assuring

leve terrai !

Solution
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At top of trajectory , N, = 0

N = v.
,
- yt

=> 0 = v
-
<.O
. -g**

ta tap frie
t= v0.

Ny = Vox

= Nocus&
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X = NocusO
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=
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=wron(w) - (*)
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von
, explosion !
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Monsun is conserved during explosion
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X+
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So
,
x
=

3 cos
= 3

.
O2X104 m B



Example

A box with mass m = 10 my was liched

up a ramp with m indire f 0 = 300

& speed v = Yours .

It reaced a

height h= zm before it stops .

Har much work is da by fridion ?

Solic

viryow,
"""

/
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Wir = SE

=(k + (f) - (ki +(i)

=ngh-tmwh

=

- 78003



who is the face o ridin ?

We = - Fr - In
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