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Mass/Spring Oscillator: o .

{a) 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 constanf) in 51 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.

T wass (@) | Jengh {em) K = A -t M, .
18.70 48] = ) {17, om = 625 om
31,10 47.0 & - AX = 5‘/0,;_9_ = ,
68.30 57.0 T . Mo - {30
130.3 89.2 om ¥ _ SL
155.1 107 - 0.7 om '
192.3 132 - ?
rubber band stretch_ ‘
;-
140
NEW. |
g =
Y/ | lmear
. / /‘.é -
/e
120 /‘Q.ﬁ 7 | .
/ 1Y
7
F /
_ 100 4— /
g
: £ |
g 74
& ) -
80 . - // / DL(_;: 5/5’/2 :701513"1-56:;
| AL ue 264 - Stf
50 - . A Te32om
. | },,9/ &
v
; e
4011 7




!
Farrc_g, = X é/ooéa S . { aws 3

k= g
AX
% S/D,ac a/ s 7 rayA X = o m+ 777,
A Hhrefre k= &
Am S [ope
é,/-—' 78 m/s> = 1Y N

Cc:’»7¢:f,,/‘J ( X{ow "

-Ww['ice_ qu we m:? ned Y slow Z,Z Y,
_ .S‘?Zfa-c‘/:f' Cvrw_/ / qé—ﬂ qﬁﬁfpymaf% Sﬂ(mj_
fﬁﬂsémf

04’,/ &'716&33 ¢ 20 ,a-enru.e:)
A, 32 em = Zl—— «7&»;/2 = 3/

| (0 32 cmx fo ?)(wzm) e

fia

LS N2 ﬂ//@rmﬁf /prm;_ cons fand™ Whim
oo wen 0 /»e_rmief . Cop-



A

2 ) Quahtatwely, how does the force constant chanige as the load is increased fx.-om
zero up to the maximum you used? S v e L~ N , e oA
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3. - )Describe the motion of the cup when it is both swinging and moving up and
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Simple Pendulum with One String: o L , -

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

T 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 rvas 2704 s.
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My longest pendulum v_\ra.é 91.3 cm from the center of mass to the center _of the

supporting beam. There is an error of £0.5 c dite to the uncertain location of the‘ '

actual pivot point on the bar. There is also an error of £0.3 cm due to t.he urfcertain

location of the center of mass. The average period at a 10 0intial deflection wasﬁj\% lenedl)
sec. Here is the data for twenty swings; end ten SwgS “tte fwe s ¢ lengths
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) 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
pennies 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 ferm fragstive is independent of the mass. '
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Thus when dividing through by mass the new term £, /m decreases as mass
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[ ) Did the period change when you changed the number of pennies in the cup?
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 square of the period against the length of this pendulum. Compare with

theory. _
<3y ‘,aﬁi.(faf/(a"-) 3 ,-.;.lgu/f—dﬁz% Short
period squared | length (5m) - _ / 7L .
1.184 e8] +89 gth 1S (ees) e
1.828 ol (-89 agrocmns  wi @ oL,
ae2s| - 13| 3(g — —-y=0.331+0.0354xR=0.994
_ | Period Squaréd vs Length |
4
| A
%
3.5 y,
I
y:
3 £
rd
T LA
s /.
_;g 2.5 +
i ¥
/s
2 VA
4 Q
/P
1.5 vd
_/
w4
‘! V.
0 20 40 60 80 110°
length (em)
2,
T=aT/X o T 474 , sha=1T> 7053
& m
" d { s¢sY .-
N a(afu, haes a s/o/-aa = 3 SA ‘

KN



