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Equation of Motion

A mass M rests on a frictionless table and is connected to a spring of spring
constant k. The other end of the spring is fixed to a vertical wall as shown in the
figure. At time t = 0 s the mass 1s at x = 2.6 cm and moving to the right at a
speed of 47 cm/s (the equilibrium position of the mass is at x = 0). It is at this
position with this velocity next at t = 0.2 s. Find an expression for the position as
a function of time and in so doing find the frequency and the amplitude of
oscillation.
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Plate, Block, and Spring

A flat plate P of mass 5.0 kg is attached to a spring of spring constant k = 60 N/m
and executes horizontal simple harmonic motion by sliding across a frictionless
surface. A block B of mass 2.0 kg rests on the plate and the coefficient of static
friction between the block and the plate is p= 0.60. What is the maximum
amplitude of oscillation that the plate-block system can have in order that the
block not slip on the plate?
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Block, Clay, and Spring

A block of mass M;i = 5 kg is attached to a spring of spring constant k = 20 N/m
and rests on a frictionless horizontal surface. A wad of clay of mass M2=2 kg and
traveling horizontally with speed V = 14 m/s hits and sticks to the block. Find
the frequency and amplitude for the subsequent simple harmonic oscillations.
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Bird Feeder Torsion Pendulum

A bird feeder consists of a solid circular disk of mass M = 0.34 kg and radius
R =0.25 m suspended by a wire attached at the center. Two birds, each of mass
m = 65 g land at opposite ends of a diameter, and the system goes into torsional
oscillation with a frequency f = 2.6 Hz. What is the torsional constant of the
wire?
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Falling Meter Stick
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A uniform meter stick of mass 1.5kg is attached to the wall by a frictionless hinge

at one end. On the opposite end it is supported by a vertical massless string such

that the stick makes an angle of 40° with the horizontal.

1. Find the tension in the string and the magnitude and direction of the force
exerted on the stick by the hinge.

2. Suppose the string is cut. Find the angular acceleration of the stick
immediately thereafter.
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