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Mass/Spring Oscillator: o

\ ) For the chain of rubber bands, plot your data of length of chain of rubber bands
vs. weight of hanging pennies. Is your data linear? Determine the force constant
(spring constant) in SI units in the neighborhood of 150 g by using a best-fit straight
line. Use between 180 g and 120 g as a range for your best-fit line.
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2 ) Qualitatively, how does the force constant change as the load is increased from
i d? /
zero up to the maximum you usg S v L 5‘}__ , am oA
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3. .d )} Describe the motion of the cup when it is both swinging and moving up and
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Simple Pendulum with One String: - 1<

4) ) What are the length and period of your simple pendulum with one string when
you put 50 pennies in the cup? :

I used a length of 185.1 cm = 0.5 cm. The initial angle was 10 0. Here is the data for
three runs of ten swings each. The average period pas 2.704 s.
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My longest pendulum was 91.3 cm from the center of mass to the center _oE the

supporting beam. There is an error of 0.5 cm due to the uncertain location of the: |

actual pivot point on the bar. There is also an error of +0.3 cmald:ile £[cca the un‘t:erltagz.gx4

location of the center of mass. The average period at 2 10 0intial deflection was 1.

sec. Here is the data for twenty swingsj ‘F"“‘Q. 4en, SWigs cfaf ‘Tﬁp fwo shortec {‘?Hﬁw‘s

swings | time {s) .
T 200 38.0 swings | time (s) swings | time(s) |
20.0 380 10, 15354 10 10.59
‘ 20.0 38.1 10 13.56 10 10.67
' 20.0 38.2 101  13.48 10| 1070

) Explain your observations of the effect of different numbers of pennies on the
time needed for the amplitude to drop by 50%. -

When there were 50 pennies in the cup hanging 91.3 cm from the pivot point; the
amplitude decreases by 50% in an average time of 105 sec. When there were 5
penries in the cup, the amplitude decrease by 50% in.an average of 18 sec. The
heavier bob has alonger time constant for the decay in amplitude. This suggests that
the resistive term fregetive is independent of the mass.

mld®8/dt* = - mgh — f i

Thus when dividing through by mass the new term f_../m decreases as mass

increases. ¥, Fime corstea] (o e afe.»:a_d% v Tass
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f, ) Did the period change when you changed the number of pennies in the cup?

E

LY

When 5 pennies were placed in the cup, the average period was 1.89 s for a length of
91.3 cm. This is nearly in agreement with the result for 50 pennies. '

7 ) Plot the squére of the period against the length of this pendulum. Compare with

theory. _ o 2
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\7
g ) Are the period, length ahd orbit radius of the conical pendulum comsistent with |
your theoretical expectation? (Sclve theoretically for the period of the conical

pendulum as a function of the angle 8 the string makes with the vertical, the length
L of the string, and g Remember the cup is undergoing circular motion.)

I used a length of 185.1 cm + 0.5 cm. The initial -angle was 5.56 0.The data for the
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