Chapter 13 - Oscillatory Motion

é 6. The initial position, velocity, and acceleration of an object
i moving in simple harmonic motion are x;, v, and a;; the
angular frequency of oscillation is w. (a) Show that the
position and velocity of the object for all time can be
written as
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(b) If the amplitude of the motion is A, show that
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52. An object of mass my = 9.00 kg is in equilibrium while
connected to a light spring of constant & = 100 N,/m that
is fastened to a wall as shown in Figure P15.52a. A second
ohject, ms = 7.00 kg, is slowly pushed up against m, com-
pressing the spring by the amount A = 0.200 m, (see Fig-
ure P15.52b). The system is then released, and both ob-
jects start moving to the right on the frictionless surface.
{a) When my reaches the equilibrium point, ms loses con-
tact with my (see Fig. P15.5¢) and moves to the right with
speed v Determine the value of v (b} How far apart are
the objects when the spring is fully stretched for the first
time ([ in Fig. P15.52d)7 (Suggestion. First determine the
period of oscillation and the amplitude of the m—spring
system after wep loses contact with mey.)
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56. A solid sphere (radius = R} rolls without slipping in a
cvlindrical trough (radius = 5R) as shown in Figure
P15.56. Show that, for small displacements from equilib-
rium perpendicular to the length of the trough, the
sphere executes simple harmonic motion with a period

T = 27Y28R/5g.
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. A block of mass m is connected to two springs of force con-
stants k) and kg as shown in Figures P15.71a and P15.71b.
In each case, the block moves on a frictionless table after it
is displaced from equilibrium and released. Show that in
the two cases the block exhibits simple harmonic motion
with periods
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