Phy 131 - Assignment 10
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B. 1. More than. From Hooke's law, k = F/x. The question says that with F the same, x
Is half as much. So, Kk is twice as much.
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2,x and £ are all constants. T is a function of g. Rewriting this in a form
which is easier to differentiate:

_1
T =(2n-/#)8 2

3
Differentiating: dT = (E?I\/E)(—ég_?dg) =—n\/§3 dg

Don’t forget the dg, from the chain rule. dg is the difference in g between the two
locations.

For best results, use the average value for g. However, it changes so little it
wouldn’t make much difference if you used 9.80 or 9.79.
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D.1.a Yes. Forexample: & Equ. +A

b. Yes. 2 always points in the direction of F (by F = ma), which is toward
equilibrium. Sometimes it’s also moving toward equilibrium.

c. No. Hooke’s law, F = —kg, says F and X always have opposite directions. The
direction of F is the direction of a.

2. Energy at equilibrium = Energy at 15 cm
(Yomv? + Yokx®)eq = ( Yomv? + YokX?)150m
Y5(.13 kg)(5 m/s)? + ¥k(0)? = ¥4(.13 kg)v? + ¥2(67 N/m)(.15 m)?
1.625 = .065 v* + .75375

87125 = .065 V?

_ ’.87125 _
V= 065 3.66 m/s

E. 1. Friction gradually removes its energy. (Air friction and a little internal friction
in the spring as it flexes back and forth.)




a. To show this is true, vou should mention the following:

- The downward component from each rubber band is T sin6

Tsinﬂ: :T sino
o ____ =

- The restoring force is the net downward force from the rubber bands:
-TsinB-Tsin® =-2T sind

- since 6 is small, sin6 = y/L "W‘Y
il
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-80,-2Tsin® =-2T (L) = |- 2T/L)y

(Like the pendulum I discussed in class, this system is harmonic only for
small displacements.)

b. - comparing the result from part a, F = - (2T/L)y, to Hooke's Law,
F=-ky gives k=2T/L.

- The angular frequency of any Harmonic oscillator is © = k
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F. h =0 throughout the process, so Uy = mgh can be ignored. x =amount the spring
gets compressed, so x is what we’re looking for.
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Which root is physically meaningful? When | wrote W = — fx, | was using x for the
magnitude of the displacement. A magnitude is a positive number.

Answer:| .264 m




