Oscillation

A solid cylinder of mass M is attached to a horizontal spring with force constant k. The
cylinder can roll without slipping along the horizontal plane. When the system is
displaced from the equilibrium position, it executes simple harmonic motion. Derive an
expression for the period of the oscillations in terms of M, k, and
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Oscillation

A block of mass m, = 5.0 kg is attached to a spring of spring constant k = 4 N/m where it
is allowed to oscillate horizontally on a frictionless surface. The spring is compressed a
distance d = 0.5 m from equilibrium and released. After A seconds, a wad of clay, m. =
3.0 kg, falls from directly above and sticks to the block.

a) What is the period of oscillation of the block/clay system?
b) What is the amplitude of the block/clay system?
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Oscillation

A particle of mass m slides down a frictionless surface,
collides with a uniform vertical rod of mass M and
length 1, and sticks. Let m = M.

The moment of inertia of a rod about its center of mass
isI=1/12 MI?

a) Find the moment of inertia of the Rod about its end.
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b) Find the moment of inertia of the Rod/Block combo

LI+ Ip = ML+ ML = 5L

c¢) Find the center of mass of the Rod/Block combo

b 20, = o (UM + 44
-3 = [y

=Iim X
/pe, j "/A% e Tt /ZM/V/%SIM(Q) =To

d) Find the frequency of the resulting pendulum.
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e) Find the amplitude of the resulting pendulum in terms of 0.

() Find Gy post inelastic collisjon :
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Mote: We can’t use the hkivematics eq uatrons

pecause o« is hot constant.
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