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1. Using conservation of momentum from just before v

i

i just after the impact of the bullet with the block: *
 —
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me, = (M +m)v,

z;i=[M+m)vf (1

"

or

The speed of the block and embedded bullet just
after impact may be found using kinematic

equaticons: - ___
d=v44 and h=1gfz d -
2 FIG. PO.53
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Substituting into (1) from above gives v, = (M * m] 24
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6.
e 1 N du(r) .
(a) The force acts on a specific displacement at a potential isF = ar This is
r

also the slope of the potential at the discussed displacement. Compare these two
potentials, we can see that the Morse potential has a smaller slope at all points when
r>r., so you need smaller force to pull this molecule apart as compared to the
harmonic potential.

(b) When the two atoms are separated at a very large distance, i.e. dissociated at the
Morse potential, the slope is zero; so you do not need force to pull them further apart,
F=0.
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