1.  A proton of mass 1.01 amu traveling with a speed vp = 3.6 x 104  m/s has an elastic head-n collision with a helium nucleus (mHe =4.0 amu) initially at rest, vHe = 0.  What are the velocities of the proton vp'   and helium  vHe'   nucleus after the collision?

1.  mpvp + 0 = mpvp'  + mHe vHe' 

2.   mpvp2 /2  + 0  =  mpv'p2 /2  + mHe v'2He /2

3. From (1):   vp' = vp –( mHe/mp)vHe'

Substitute (3) into (2)

                                               v'2He --  v'He [2mpvp /(mp  + mHe)]

This eqv. has 2 solution:  1)   v'He =0,    v'p =  3.6 x 104  m/s  (initial cond.)



and 
       2)  v'He = 2mpvp /(mp  + mHe) =  1.45x104 m/s




      v'p  =   vp - ( mHe/mp)x[2mpvp /(mp  + mHe)] = -0.597vp = -2.15x104 m/s

i.e. proton has changed the direction of moving.

1. An eagle (m1=4.3kg) moving with a speed v1=7.8 m/s is on a collision course with a second eagle (m2=5.6kg) moving at v2=10.2 m/s in a direction at right angles to the first.  After they collide, they hold onto one another. IN what direction, and with what speed, are they moving after the collision?                              

tg( = m2v2/(m1v1) = 5.6*10.2/4.3/7.8=1.7  (=60o

m1v1=(m1+m2)Vcos(
V=m1v1/((m1+m2)cos() = 4.3*7.8/((4.3+5.6)cos60o) =

=33.54/(9.9*1/2) =6.8 m/s
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