Physics 303

One-Dimensional Oscillators

. An object of mass m = 7.0 kg is hung from the bottom end of a vertical spring fastened
to an overhead beam. The object is set into vertical oscillations of period 7' = 2.6 s.
What is the force constant of the spring?

. A particle of mass m = 0.50 kg is attached to a horizontal spring with a spring constant
k =50 N/m. At the time t = 0, the particle has its maximum speed v, = 20 m/s
and is moving to the left. What is the particle’s equation of motion? What is the
minimum time interval required for the particle to move from x =0 to x = 1.0 m?

. For the damped oscillator with 72 < w? show the general solution is
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. Apply the following boundary conditions
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to Equation 1 and show o
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. Now insert the results in Equations 3-4 into Equation 1 and show the following equation
is true. y
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y(t) =  © (Y cos Ut + ysin Q't) (5)

. For a damped oscillator, Newton’s second law gives us

d*x dx

in one dimension. Show that the expression
z = Ae ™ cos(wt + @) (7)

is a solution as long as b* < 4mk.



