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Momentum collision worksheet
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(i) A mass af 0.40 kg is attached to the sprng. Calculate the enargy stored in the
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4 Aball B of mass 1.2 kg travelling at constan velocity collides hiad-on with a
stalionary ball S of mass 3.6 kg, as shown in Fig. 2.1,

¥

rmass 1.2kg mass 3 Bkg

Fig. 2.1
Frictional ferces ara negligible.
The vaniation with time [ of the velecity v of ball B belore, during and atler colkding
with ball S is ghown in Fig. 2.2,

wima=1

Fig. 22
(@) State the significance of positive and negative values for vin Fig. 2.2,

(b} Use Fig. 2.2 to determine, for ball B during the colision with ball 5,
(i} the: change in momantumn of bal B,

Name
Period _ Date
Momentum Packet 3
Collision Analysis
For each problesn:
& Complete the momenum bar chart.
= WWribe the Momentem Conservation equation.
#  Lse the equation fo caloalate the requested guantity.
- 1. A 10-kg meedicine ball is thrown at a selacity of 15
[@ km /e boa S-kg skater who is af rest on ice. The

skater calches the ball and subsequenitly slides with the
balll across the boe. Dietermine the velocity of medicine

Teall ard fhe shater after the collision. FSYW

Iritsl Fenal
Otwect / Mass [ Walooty Cjoct / Mags | Vielocity
- 1] - (1]
Momeantum ” Momentum d
Mamentum Conservation Equation:

2. A larger fash with o maass of 1-kg is 0 meolson ab 45 om/fs
wihim it ersosinders. a smualler fish (m=0.25 kg that is x1
il Thrhrg;t!'h.hiulﬂutﬁlhr-mth-rfuhml
comtiniees in motion M a reduced speed.
Determuine the velocity of the large and the amall fish
alver ibe collsion. PSYW
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Momentum Conservation 13

reao [l
Tzt like the thind law of mathon seys that forces are equal and opposite, changes in momentumn any equal asd

opposite. This is becsuse when objects exert farcss on each other, their motion is affecied

The law of mamentuen conservation states that if inleracting objects in a sysiem e pot scted on by outside

Forces, the total smount of moementam in the sysiem cannol change

The formula below can be wed 1o find the new veloclies of objects if both keep moving after the collision
the momertum of & system bafore = the total momentum of a syxiem afler

BV ) 273 ity ™ 1D gtima) T ™2V il

If two objects are initially al rest, the total momentum of the sysiem is rero

the momentum of & system before a collision =0
For the final momentun to be nero, the objects must have eqasl momenta in opposite directions

0 = the momenium of a sysiem afler a collsion
0= -y

vy = =(m)

exampLEs [J

Exanaphe 1: What is the momentum of a 0 2-kilogram stesl ball that & rolfling a1 a velocity of 3.0 mfsec?

im
wwm 02kpn— = Biikg
momenham = 5 kg o B

Examphe 21 You and a friend stand facing cach other o ice skates. Your mass is 50 kilograms snd yous fiend's
mass is 60 kilograms. As the two of you push off esch other, you move with a veloeity of 4 mésec i the right

What is your friend's velocity?

[Looking for [ Belutien

Wour friend's velocity 1o the et myvy {myvg)
| Given (50 kg4 misec) = —(60 kghv,)
Your mass of 30 kg 200 kgt i

Your friemd"s mass of 60 kg

Your velocity of 4 m/sec 1o the right

{60 k)
3.13 misec vy

| Relationship

Your friends velocity to the left is 333 misec

vy IﬂT;l'4:1
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