Springs compressed by d and 2d
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Four-answer.

Problem 14

An object of mass m is attached to a spring of spring
constant k and moves on a frictionless horizontal surface.
The mass is at X=0 (where the spring is unstretched) and it
has an initial velocity of V¢ in the positive X direction as
shown. The subsequent position and velocity of the object

as a function of time are given by:
X(t) = Asin(Ct) and V(t) = Bcos(Ct) X=0

a) Find the values of A, B, and C in terms of k, m, and V).

b) Since X=0 at t=0, the average velocity between t=0 and a later time can be written

simply as
Vavg(t)=X(t)/t

Find the average velocity between t=0 and t=T/2, where T is the period of oscillation of
the mass on the spring. Hint: If you think carefully, you can get the answer with almost
no calculations.

¢) Find the average velocity between t=0 and t=T/3, where T is the period of oscillation of
the mass on the spring. Express your answer in terms of Vg only. Your answer can
contain trigonometric functions (like sin, cos, tan, etc.) and numerical constants but no
variables other than Vy.
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Problem 12
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