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Homework 5
Due Tuesday 2/25/2003

Problem 1 Rouge physicists construct a Foucault’s pendulum in Walton arcna
using 50m of rope and a bowling ball.

(a) What is the period of oscillation of the pendulum?

N

(b) What is the angular rate of precession? |

(c) Tlow long would it take for the pendulum to precess back to its original
orientation?
(d) What dircetion would it precess (clockwise or counterclockwise)?
)

(e) Would this be disruptive to the game?

Problem 2 An clevator accelerates upward at ¢/8. You toss your keys to
Charlie who stands 2m away just before the acceleration begins. If the elevator
was not accelerating, the keys would reach a maximum height above your hand
ol 0.25m. Charlic’s hand is at the same height as your hand and the keys would
have tanded in his hand if the elevator had not been accelerating.

(a) Compute the initial velocity (vzo and vyo) of the keys?
(b) In the accelerating frame, what is the force on the keys?
(¢) How much up or down do you miss by?

Problem 3

By what angle is a plumb line deflected in Iayetteville? What is the magnitude
of the inertial force on the plumb bob at Fayetteville? (Ladwims «G'a/
Problem 4 The merry-go-round at Wilson park is about 2.5m in radius. I can
spin it so it goes around once in 4 scconds. Kat walks radially outward (in the
rotating frame) at normal Kat walking speed, 27*.

(a) Compute the transverse, centrifugal, and Coriolis forces on Kat as a func-
tion of radius.

(b) Express the forces in (a) as a fraction of gravity.
(c) In the shoes she is wearing, she would begin toslip if the surface was inclined
at 60°, so the coeflicient of static friction is py = tan60°. Does she slip

hefore she gets to the edge?

Problem 5 You throw a ball off the merry-go-round in the previous problem.
In the fixed coordinate system, the ball travels in a trajectory
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. .
"f (a) Transform the ball’s trajectory to the frame rotating with the merry-go-
round.

Z (b) Differentiate the trajectory to get the velocity in the rotating frame.

4, (c) Compute the velocity in the rotating {rame (gd_f)r()ml,ing using the relation
in 5.2.9 on the fixed trajectory. Report the derivative using the fixed basis
sel 7,7, k.

4, (d) Transform the velocity to the frame rotating with the merry-go-round and
compare with (b).

Problem 6 [lome plate is 60ft from the pitcher’s mound. The best pitchers
throw at a speed of 100mph. The ball is thrown horizontally. Compute the
deflection from the fixed earth path (Az, Ay, Az) due to the rotating carth if
the line from the pitcher’s mound to home plate points:

(a) North.

(b) East.

.Jr“\ J\\ J

(c) North-Iast.

Find the time to traverse the 60fL by approximating the ball’s path as a straight
line.
Bonus Problem B.1 [n BlackAdder IIT, what will the name of l<dmond’s

’(/ S/Tumm wile be?
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