b1 simpe  harmon'c  Motien ( SHM)

§ Tesfw'mj fovee Cot
- Jor sim licit,
F= -k &X P /

if our resforinj ﬁme 1<
f dis lee ment

X4

7
&~ Sign
7

]Wm meg

opposite directen

X=0
”W/ hore further  Trom %M'l[ibl’ium point(,
X=:0
'H/le_ Veson.ll«\j ‘)COY(Q (< ;)(9 7 er
:,-i = - Ky '{ov sPy'u/\j, we cll it Hooke’s law

SS eZMQ'tiU'Vl of  motim

— N R
bj Newton 2" low: T = ma | now F=-Fx

- - Y
htwe  F = ma = —kX

for Gnvewience , We deal 1D case, So we drop®= 7 vecter sign .

l"'\QTCG(C‘, Weg wse + 4o Mmean +§\< , to Wean

F=ma =-kX

Pei—Luan Ta;

\ we usuq“y wrife t as

+ minug from e fwi (i briuwa 'j T = —Kx ot F=-kX

2
=X

P



. 1 [ Q
Jisplacement from e quilibium ;. move  rigor , we Shuld wrife it as ax
{

ma: -‘kX

t G elevation

. from 5V(ql(u'u$:‘

/st notqtiven

- d .
Qa d> = X
MS(.'I'kX:o

% K
X+ 55 x =p

we define £ - 153

¥ wWxso the solution is Xet)= G- Sinfwt) + G- cos (wt)
1 /‘
Need initial Condifim

to defevimine ¢, ¢, Const .
W is angular 'Frefumcy 5 how much  Fadius per time

27T 1 Civele = 27 I’DIChMS

W= — - -
T )

1 Civele tale T sec

e time t=0, we have no dicplae ment

)
cand XD = A sin (wt)

—_— P-Z
‘E_—-\




oy in this efovihlﬂ\t, we e sPr'w\j to  oscillate Vevhmlly.

[hl‘hq“j , We l’\av\j fqu’ Iooj at the end of QP”VW

( |
lov§ We“ﬂhf, lllamger '>'Oj

Soﬂ

+ masg

and set the position ;s our  eguilibrium  point

( refoveuce point)
then add mass, to measure diSHazemfwi

1777

added mass| &x
So §

S

(0og 10 Cwm

oo g !
4aX

-\'5%\4@

Key in Your data nte template SHMm

to chete [F|= K [aX]

© Hooke's [aw



Poxt ll
Mmass

&
T= il"_"_
| py s i
' A\

‘F sPr'l ng (owst.
Prviod

of one  oscllation

Howeyev.. when we let Spring oscillate  vertially |

We Sl\ou[d ACCownt the ‘eﬁed"we mass of SPy'mj

mg = the mass of s(n‘mg

W‘*s = the Q'F{:erﬁue mass of SPrihj

t’f\’ey have this  pelotion s = _‘3—'W\s

the total mass You havxj
So.
T = zﬁjm+MS*é—’ the effective mass of Spring

k

do some manipulation :

2

4T
T = — (m+md)

P4



in part 2. We plot

2

T 2 4 4—7i.2 *
T = (-—lz) m t ¢ Mg

4, %
‘\f; = ms from part 4 | We know the k
/ ) , .

50" from the [mne ez,wa-f'(m, we ¢an

defermine st

our goal S to checle

|

[
Ms 3

we oscillate 20 times +o record the period

{Mmassy '\GV\ieV)

Total mass 1 ty 2 tw|  avg.
0] M.8bsec)| (8. (350 (5.03 sec
T ]
206
E— e
250 2(.Mn 2037 ) 2.5y
300 23.04¢ 23.25 | 23505
3% 25. b4 24.10 1 4.1




from Pfot y we get

T5= 3042 m + 02408

%
- s = o0.240F . and k= Q.34 from patl

[«
my" = e 0t 240%
2 0.056 (kq)
m§ = 569

ouy SPkinj mass Mg

T (1429
>
So ’_V_V\__S__' > 56 w l
ms l’74~2 = 0.3 vevy hear +to —5—
&

R¢



Patdl
Simple Harmonic Motion
Name: Hussein Pei-laun
Lab Partner:
Date: 03/18/2011

Part 1 - Hooke's Law

mass Displacement Best Fit Fit
No m_a (kg) Force (N) (m) Force (N) Error
1 0.050 0.480 0.050 0.504 -0.0142
2 0.100 0.880 0.100 0.970 0.0101
3 0.150 1.470 0.150 1.436 0.0344
4 0.200 1.860 0.210 1.894 -0.0344
5 0.250 2.450 0.260 2.460 -0.0101
6 0.300 2.940 0.310 2.926 0.0142
SUMMARY OUTPUT
I"\"ggmssion Stafistics
Muttiple R 0.899645746
R Square 0.899291617
Adjusted R Square 0.999114522
Standard Eror 0.027278408
Observations 6
ANOVA _
df SS MS F Signiﬂcancef
Regression 1 4.198773554 4.198773554  5642.666667  1.88222E-07
Residual 4 0002976446 ° 0.000744112
Total 5 4.20175
Coefficients__ Standard Error tStat P-value Lower 95% __ Upper 95%
Intercept 0.038471074  0.024942792 1.542372421  0.197847522 -0.030781218 0.10772337
X Variable 1 9.314049587  0.123992766 75.11768545  1.88222E-07 8.969790479 9.65830869

RESIDUAL OUTPUT

Observation Predicted Y __ Residuals

0.504173554 -0.014173554
0.869876033  0.010123967
1.435578512 0.034421488
1.994421488 -0.034421488
2460123867 -0.010123967
2925826446  0.014173554
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Parl 2

Simple Harmonic Motion

Name: Hussein  Pei-Luawn

Lab Partner:
Date: 03/18/2011

Part 2 - Period? versus Mass

Mass Time for 20 Period square| Best Fit Period Fit
No| m a(kg)| Oscillations (s) | Period T (s) T2(s?)| square T?(s?) Error
1 0.150 18.02 0.801 0.812 0.802 0.0097
2 0.200 19.79 0.980| 0.979 0.989 -0.0101
3 0.250 21.57 1.079 1.163 1.176 -0.0132
4 0.300 23.505 1.175 1.381 1.363 0.0178
5 0.350 24.87 1.244 1.546 1.561 -0.0042
6
SUMMARY OUTPUT
JRegression Statistics
Multiple R 0.9989968
R Square 0.9979946
Adjusted R Square  0.8973261
Standard Error 0.0153134
Observations 5
ANOVA
df SS MS F Significance F
Regression 1 0.350095838 0.350095838 1492.938515 3.81383E-05
Residual 3 0.000703504 0.000234501
Total 4 0.350799341
Coefficients _ Standard Error . ¢ Stat P-value Lower 95% Upper 95%
Intercept 0.2407733 0.025162535 9.568720115 0.002421541 0.160694839 0.3208517
X Variable 1 3.7421696 0.096850643  38.63856254 3.81383E-05 3.433947654 4.0503916
RESIDUAL OUTPUT
Observation Predicted Y Residuals
1 0.8020987 0.0097023
2 0.8892072 -0.010096931
3 1.1763157 -0.013153412
4 1.3634241 0.017788419
5 1.5505326 -0.004240375
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