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. Ona frctionless surfice, a 6.0-kg rock approaches from the kft at 3.5 w's. It colldes clastically with a 9.0-kg rock
which i approaching from the rght at 1.7 nvs.
(a) Withowt changmg coondmte systems, find the fimal velocites of the rocks.
{b} Use a coordimte system m which the 9.0-kg rock is not moving to fnd the fmal velocities of the rocks.
(¢} Use a coordinate system in which the 3.5-kg rock s not moving to find the final velocites ofthe rocks.
(a) We are dealing with a collision, so we know we must conserve mome niim,
My ¥+ Movar= myvy; + mhvy; . (N

We are told that the collision s elasoc which means that knetic energy is conserved. Fora 1D colision, this & the same as

Vag - Vir = -(va - vii . 2)
Substituting n the give data, our equatons become

bvypt Fvap= 6%3.5+9%(-1.7)=35.7,
Vag= Vip=-(-1.7- 3.5)=32.

Solving the two equations in two unknowns, we find v;p=-2.74 mé%s and vop= 246 m's.
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(b) To swich to a coordmate system in which the second stone is not moving, we subtract vs; to each,
U= v v =3.5ms- (-L7mk)=52 ms,
W =vi-vy=0,
Inall frames of reference, this is stll an elste colision, so the Blbwing is true,
My g + Molhe= myuy+ moy; (3)
Unp = Uyp = =(Uzi- Uy “)
These equations become
Buyp+ = 6x5.2+9x0 =312,
- yp=-{0-52)=52.
Solving, we find ujp=-1.04 m% and usp=4.16 m's.
However, we want the results in our frame of reference. To undo our change we add vs; to each
V= Uyt vy =-1.04 m's + (- 1.7 mfs) = -2.74 mv's,
Vop=lap+ vy =416 ms+ (-L.7mis)=2.46 mk.
Notice that we get exactly the same result
(c) We first must determine the velocity of the centre of mmss
Ve = (E mpyiWM g0 = [6%3.5 mfs + 9%(-1.7mvs)] / 15 kp=0.38 m's.
As in part (b}, we find the velocity of each store n the CM frame of reference by subtracting V¢ fromeach
= vij- Veu=3.5ml- 038 m's=3.12 m's,
Uy = Vaj - Vg =-1.7mfs - 0.38 mis =-2,08 m's.

Ina 7o momentun frame of reference, an elstic collision only changes the direction ofthe welocities ofeach rock, ur=
-3.12 mvs and whp= +2.08 m's.

However, we want the results in our frame of reference. To undo our change we add Vg to each
Vif= l.l”'+ V‘L‘M =312 ms+ 038 ms=-2.74 s,
Vo = i+ Vi = +2.08 nvs + 0.38 ms =246 m's,

Agin, we get exactly the same resuk but with a litle less calculaton
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). If the collision in question #2 had been perfectly inchistic, what would have been the final velocity of the rocks? How

h

mch kinetic energy would have been lost in the colision?
In any kind of collsion, momentum & conserved so
My Ve + Mpvar= myvy+ movy .

We are toll that the colison s perfectly elastic which means that kinetic enerpy & not conserved and that the rocks stick
wgether, vip= vap= v Our equation becomes

(my + M ve= myvy+ movy .
This allows 18 to find vy mmedntely
V= [y vy + myva Vimy + mo) =[6 kgx3.5 mvs + 9 kgx(-1.7 nvs)]/ 15 kg = 0.38 m's .
Notice that this is the same as the velocity ofthe Centre of Mass.
The nital kinctic encrgy
K, = %my(vyF + Ymn(vayP = Y(6)(3.5)2 + AON-LTF =49.755 ] .
The fnal erergy s
K= Y(my + mp)(vp)? = Ya(6+9)0.38)*= 1,083 J .
The difference in energy s

AK =K-K;=-48.71.
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