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Credit: https://courses.lumenlearning.com/physics/chapter/16-6-uniform-circular-motion-and-simple-harmonic-motion/
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Simple harmonic motion
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Credit: http://www.wikipremed.com/mcat_course.php?code=010106
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Simple harmonic motion: solution
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Simple harmonic motion
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Simple harmonic motion

ISERITONN
» B9 TRSUUUL2B9NNTNTZIR

» HHWELSHNAY TUTUUUL2BNITNSZAALAZANNLS?

N. Srimanobhas; Simple harmonic motion



MID 89
A5 LLmuaﬁsqawmmmmmamﬁ Kk LAZL2IUNIA M T7nu

FNUANZDINUSN LYNNa0g THaaNaa mﬂuuﬂﬂmamwmwm
anaatiuszes x 24 LEANTINNIARETNNSLAR BN LLL SHM

NOULIUNIG  L2IUNIA LADE LUYAENAR  BNNIBZU X

Credit: http://images.tutorvista.com/content/oscillations/block-spring-shm.gif
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Energy

NNTUNANIUDDINTAUDIFLS

» laifiuse laiausni (non-conservative force) LS RBANY

> WIAFUSINANUDINNN

b LLsﬁﬂaqaﬁﬁﬁLﬂugmamn J .
= HATINBSNUNIVING LAATUIINULTIEINGT T unens
Lﬂaaummmawmmau Nedueug
= ufART eI nusesing lumsLAdaufiserineang
20197 laigusuidunis
= 6.8, LU U9 LUNa, wse lninserinedseg, useadsa

» WANIUNAVNVNAYNTEUUNAN. .............

N. Srimanobhas; Simple harmonic motion



Energy
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Simple pendulum
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Simple pendulum

A Comparison of x, sin(x) and tan(x)
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Simple pendulum
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Credit: https://openstax.org/books/university-physics-volume-1/pages/15-4-pendulums

N. Srimanobhas; Simple harmonic motion



Simple pendulum
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Simple pendulum
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Credit: https://openstax.org/books/university-physics-volume-1/pages/15-4-pendulums

N. Srimanobhas; Simple harmonic motion



lWssuIneuAILYDY Spring-mass system nu Pendulum

N. Srimanobhas; Simple harmonic motion



NUNIULIDINTTHYU

N. Srimanobhas; Simple harmonic motion



Credit: https://openstax.org/books/university-physics-volume-1/pages/15-4-pendulums

Physical pendulum
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Credit: https://openstax.org/books/university-physics-volume-1/pages/15-4-pendulums

Physical pendulum
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NUNIUNIT¥1 Moment of inertia
Parallel axis theorem
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Torsion pendulum
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Linear differential equation

“Linear differential equations are differential equations having
solutions which can be added together in particular linear
combinations to form further solutions.”
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Linear differential equation
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Damped oscillations

NNTUN LA UNSUNANDTINNN DY T aaR LS Lupusn
(non-conservative force) LEULTNLEIANIU HIDULINAIUDINEA
LZNHILAEIDY AMTULANNLAADUIZYNNAUN

L WDTUURWIZHUILNU X ANTU

/ Damping force
~ ;
54 F d =— — bV F g — — kaj
= A
/ Damping constant
?Springiness,k LNNNTZNIADNIA M (ﬁ@qﬁm’}’jﬂwa
> 229U LndWpsnnN B iguny Fo
1 e Fs)

Damping, b

ANANTIZBNANNTUI Y = b/2m

Credit: https://openstax.org/books/university-
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Damped oscillations
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Overdamped
8T
The underdamped response of the oscillator
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Credit: http://hyperphysics.phy-astr.gsu.edu/hbase/oscda.html#c
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Underdamped oscillations
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Overdamped - Critical damping

» Tunseiang critical damping azdana ldin Tuaaeiind
solution LhigIA®

»#11 2nd solution Lag 1238 Method of reduction of order (58
583l Calculus) 1512z L6l solution aanun lusy

2.0
\

[orfe2ami |o (-o-bZdmu |

— Z2m + & 2m

10|

D! Dt

Overdamped 26 2m +16 2m

Critical damping

1 1 1 1 1 1 1 1 1 A A 1 1 1 1 1
0.2 0.4 0.6 0.8 1.0

N. Srimanobhas; Simple harmonic motion



MIDEN9

et s Joperstargodienesy . WRNTUIINTEULANNFL ¥ m = 250
g, k=85 N/m, waz b = 70 g/s a3
ATUINN |

(N) ATUBNNISLARDUN

(2) TR laTiAn Amplitude
Gzlmﬂ’mﬂaaum@mLﬁumwuwm
o~ Serindiness. k@i 53 6

| m (M) F£LLILNN FLﬂﬁwé’wuﬂaﬂm
SEULAANLNADASIVITINDNALSNAY

Damping, b

;rfﬁf\;::iﬁf :\.;:15‘#:\ w.;::?‘f\.ﬁ::if_

N. Srimanobhas; Simple harmonic motion



M228749

N. Srimanobhas; Simple harmonic motion



Forced oscillations and resonance

Free oscillation Forced/Driven oscillation
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Forced oscillations and resonance
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Credit: http://philschatz.com/physics-book/resources/Figure_04_01_02.jpg
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Forced oscillations and resonance
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Forced oscillations and resonance
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Forced oscillations and resonance
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Forced oscillations and resonance
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Credit: http://www.physics.louisville.edu/cldavis/phys?298/notes/resonance_fig2.jpg
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Failure of the original Tacoma Narrows Bridge

Collapse of Broughton Suspension Bridge (due to
soldiers walking in step)

Collapse of Angers Bridge

Collapse of Konigs Wusterhausen Central Tower

Resonance of the Millennium Bridge

Evacuation of the 39-story
TechnoMart commercial-residential
high-rise in Korea in 2011 due to a
class performing Tae Bo exercises to

the song "The Power".
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