


Question 4
Fall 2019 Final
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A stone is dropped from rest at an initial height h = 25 feet above the surface of the
earth. Ignoring air resistance, we assume that the acceleration of the stone is a = —g
where g = 32ft/s? is the gravitational acceleration. How long does the stone need to

strike the ground?
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SY A damped forced oscillation z(t) satisfies the differential equation
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The steady periodic solution z,(t) can be written in the form
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What are the values of C,w and a?



_— AT
W= 2 C’:/\l Vet 6 = \\;

_ Jarden(BID, AR >0
XL = (1o~ avtfﬂv\(B{ﬁ)’ Az (
'ch\-a\vtb-v\\\?ml I\ 0! BLp

N Y/1=
= W‘CW(—T/‘-—?‘ = QY‘(J‘O\/\%

_ T pas (14— Avce)
Xop= 5O (

Question 10
Fall 2024 Exam 1

A ball with mass m = 1 kg is shot upward from the ground level with the initial
velocity v(0) = vg. It is subject to the Earth's gravitational acceleration g = 9.8 m/s*
. Air resistance is modeled by a force k|v| opposite to the velocity, with k = 2 kg/s.
(a) Compute the velocity v(t) of the ball before it reaches its maximum height.

(b) Suppose the ball reaches its maximal height at time £y = In2 seconds. Show that

v = 14.7m/s.
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Question 9
Spring 2024 Exam 1

A ball with mass 0.2 kg is thrown upward with initial velocity 49 m/s from the
ground. There is a force due to air resistance of magnitude |v|/25 directed opposite
to the velocity v (measured in m/s). How much time does it take for the ball to

reach its maximum height? (Use that the gravitation acceleration g = 9.8 m/s?.)
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