Problem 7

A spring-loaded toy gun is used to shoot a ball of mass M
straight up in the air. The ball is not attached to the
spring. The ball is pushed down onto the spring so that
the spring is compressed a distance S below its
unstretched point. After release, the ball reaches a
maximum height 3S, measured from the unstretched
position of the spring (see diagram).

a) Find the spring constant of the spring.

b) Find the equilibrium point of the ball when it is sitting
on the spring with no forces other than gravity and the
spring acting on it. Clearly indicate the point you are
using as the origin of your coordinate system and what
direction is positive.

c) Now, the ball is glued onto the spring so that it
oscillates up and down rather than flying off the
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spring. The spring is again compressed the same distance S below its unstretched
point. Write an equation for the position of the ball as a function of time after it is
released. Clearly indicate the point you are using as the origin of your coordinate
system and what direction is positive.
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Problem 7

a) KE; =0, PE; = $kS?, Work =0
KEp =0, PEp = Mg(4S), 1kS? = Mg(4S)

b= 2Mg(45’), b — 8]\;9
b)Use unstretched point as origin, and up = +.
_kyeq_Mgzoa yeq:_T]wg :_?ﬁ_gg )
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c) y = Acos(wt+ ¢), v, =0 att=0, so¢=
vy = —Asin(wt+ ¢). w= /4 = %g
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My = 2Mu s = 2us, LMl =K, ugz\_/%
KB = 10043 + 300003 = $Ml{4od - H20 ] = 344eF —SMEE)
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