Oscilations

TIn Oun dn..ia( J.Léﬁ we Come OCHOLA VaMLOWs
Kinds o4 motions . The wnolion Js Sepealid

udm o. Cositain infinval ed Hme colted

pesuodic mmodion. The S]I'd.la_ ad. 0scidlalion
moltion b banic Io physics - In s cal
Bwmends , Jike the sifay , dhe quitel o

dhe violin | |Je come QaCHOSS \Jibstadin s:ﬁdn?,s
dhok pswduce P\e_ab‘ma_ gounds + The \Ji bstoXio

“TA B& aln wolicudss  make dhe P‘M’P”@“ﬁ"“

G& Sound. possibie -
Peai._ndic and. Oscidlo:tnu} Moduons
Pestiodic Motions
Pestiodic Modion b de(r ined. as Jdhot wolion

Which wepeals ma& adlhn equal inlbivals Gdiime.
The fnlnual @d Hme Jd» coltid Ihe Jime

pesiod Gd. pestiodic modion.




Ex. Rotalional modion 6& Lascth  about iy swdabip.
-nol oxds and iy Iime pesdod iy Q4 houw.

OSCI'-.LLGIOM& Modons

Osci.iLuInJ-ud oy \jrhm:muﬁ mollon  J» cl.n_d‘mecl as
o pestiodic and  boundid wnodion Gd o bn:i&
aboul o &ixed poind .

Ex - Modion of Jhe  pendudum o o wodl
Clock , 'modion n& the bob & @ simpa Pendulum
dirplaced Once Fsom b mean posiiton.

Pestiod and. F.}IESE__ m‘dﬁ‘—“‘:“
Pesuiod

Pestiod Jn dhe smallind  Inlbwal of dime nEfEﬁH
Which dhe wollon iy Mepeadid - T+ ds dandlid

b\& the Skdmbnl T .
Ti» ST undk J»  Second.




_Feqpency

Fﬂwﬁt‘a A d—bd'l'ned an dhe numbex stSCT-
Mationy pet unit  Jime . T dx the stecipswcad
Ga dime pesuod T. T s pr.ben'hcl bvd_
dhe Saman F. T 9T und b hedz (H2).

The stelation bediveen £ and T b

f e

Dasplacemend

The cm%h with 3he vesdical on « Gfuncslinn e-d.
fime Jd» Fhe displacemunt vosdable - Connidu
a block olfoched Jo o s.p}dnﬁ . whose CHuy
end Jb Gfixed o a oﬁ_ca'i wall . Huow, I o
Converdunt To measusy  displacermint ef dhe
buch& foromn ity equilibswm posiiion.




S’lmpm Hm.l_wr_ni)nic Mqo't'wn

Qimple  hastmonic modton d» @ special _tij]oe o&
pesiodic  Oscillafasy  motion in which

(1) The Pasdicle Oscilldiy e a SIH.uiahj[ line.
(i) The accelunolion sf e pasticls d» odw-
Pcug)) distedsd Toweuds o G‘ixed poind em dhe
Une -

(i) The Tﬁuarﬁiud-l 6& accelsalion I D3LoPo -
_sdional do  dhe  displocerunt e,a The Pm.l_ﬁcl]_

N-::.:uj. Considiv Yt O a 5P-‘*‘f“a dhat dp
Cived. of one end. Whn fhwu Is mo 3.3“&




applid Yo I , it B of iy equili byuwm
position . Now,

> If we pull d owdwomds | thuu J &{fnme
e xeschad b-d dhe s,Mn&_ that Jd» diwcdid Towands
dhe equilibsivm posditon .

3 And If we push tha &p.&dna_ Pruasids

thowe s o 6&&1{‘.& e xestlid b~d Jht 8Mn&
lowandy  dha equilibuivm  position .

Tn each Cane, the fostce exeudid bd dhe %p&dn&
3 Towands dhe equilibsuvm  posilion, dhis
fosce dn called  tha &{LhE.Lu'na Costce .
Now , ¥ +hu Hoswce be F and the din placce -
viuand && Jha ai!dn& Fseom  the  eqyui b bstivm




posidion be = .

Mé‘nue, Yha miznu'n& fosice will be F=
ke ((the maoluu &_an inclicaliy thal  dhe
fosce i dn dhe opposili disuction -
Muw , Kk = Fosmce CQonstant

T undld 8 N/m in S.T. S%LD_m and
deanlﬂm n C.Gt S Staaltm.

Concepd od. Simple Hasrmondc Mdlion

Amplitude

The maximum displacenurd s o partticlt mem
ity equilibsuum posddion os wnean postlion
b als ﬂmpdﬂudﬂ and Jdiy  dbuclion Iy ahumra
a_ujmd Lo the mean os  equilbsivm

pusid:f.on ;
iy, o T. und Jd» dhe medin , and Jhe

dimensiony [Lit"\“T“l_




Pestnd.

a pu_LL'UCLl Io Cumpm ane.

The Ifme Jakan bﬁ
Jha Peuinc!

OsCidlation d» by pesuod - T‘me?me,
Sd QUM d» dhe Jtaxt dime affiw which the
molion will  supeak mdé CThus , Hhe motuwon
will s peod me!.é ofdor 0T R 1 L

an Tnﬁ_aea .

Fau q).w.ncﬁ_

Foequncy ef SHM. & dhe rwmben 6f 0SCI-

Alations dhot o pasdicl pe.n&nmm):. pest unit
Hme - The ST Unid 5& qu}mnca_ i» helz
oM &P 8. (swdedions pes second) , and JdB

dumenSions 0L [Lumn-l--t]-

Phare

Phaxse a& QHM. by Jby Sedu 0& Oscidlation
and  Hha maarﬁl’udl and.  dimection Ga,




displacement o4 paniti cluy supsusend the phase.

Jelocidy and accelenation in Simpdt

Hasronic Modion

The Speed Gd a paudicle in ur\i.&ndlm Cudu -
Culan modion d» by anau,lm speed e M
dha socius e& 45}_\}@”& A.

Wi

P Vo
/ L P
[ N ¥

X

n %u&)
A

The disuedion 9& \JQL:JCJIH v at o Jime
I o.J.nﬂa. ‘he &‘&n%o.ni‘ 4s hu Qixel of
dha poind  whud the posdicl  d» locatnd of
fhof Instant . Fowomn dhe ammcd_w& & ‘the
Cix dn Clean  Jhod tha '\Jej_n('.;:%

pa}xﬁcu P' of Limu




V(L) = A Sn (w2 4 CD)J

Wheste Hha -ve Sign shows ‘that diswcdion
5'& viE) d»  opposilt do dhe +ve disecclion
ﬂd X- axdy -

The tradantonuous  aceelu adion ﬂd ‘the P’m:legtioﬂ
@% pasdiclt P 1y cHun

O(X) = - X A Cos (X +d)

Maximurmn  and muinimum ﬂeLodmd_

\ng_ocid:.d ed a pculiﬁch puuépmwﬁn& Q.H.-M.
i %iuen b‘ﬂ‘

V = 0,0 -xR l

Af vnean pPosdlon , X =0 . W'
V= +wfao? =t = + ow




Thesiefosie , at wean posidion \Ielociia 6 ‘the
Pastticle pmﬂb&mha SHM  1» maximum which

b
\(m&x = T 0w

Ax exdume posiduon , X = 4 a

Thsudosw, od  exdmeme  position .\Jelnr:;de %
“‘tha pmﬂuch Pekd,o'ﬁ'min% SH-M. 4y mini-
~wwm  which d»

Vinew = ©

R

Displace mend -
o 3

¥

A /

_<

!

—— o —

ez

..|.

o »E »

ki

- —

- e TR

"JE|ﬂtl
Be




+
&

&

Aecelesialeon —»=

————s T

Fosce Lauo (foﬂ Simpda _Haumonic Motion

UJﬁT‘"'a_ Newtons second [owo G(f modion and Yhe

expsession fom  accelexation 9& a P‘U'Li‘[.*'-‘{EE
Uﬂdm%n?n& SHM. The Fouce acﬂna M @
Pasdicle % Mass ™M in SHM  Jb

FLL) = *mo.l

= -—mux (1)

F(Ct) = - k')’_ (i)

k:mu:)a




T{ Juwo 5p\sd’n?5 .huufna. %p&lfﬂai Constant
Ky and ko o joined. In Seiws .t SFL‘U'H
Constant ea the  Combinolion {» %Luﬂn b&

1
k

_b. B I8
K k

Spdu na,g in_ Posalled

1f Too Sp.ujﬂa,s ; hu.u.in& 5pbuina. Conntant
k, and Ky oot ju‘\md n o pasallel | Hhe
spﬁna.‘ Conttand Gﬁ the  Combinadion Jx

cajuiﬂ ba

“\ = l{i"rk&




When ome Spmﬂna_ GO oftochud dn Jwo

mahbber m, and g , Hun

M - Tﬁima
(M + mMg )

E'neng_b(_ n_Simple Hastmonic Mdlion

KE and PE of o pudiclh in SHM Nasuy
beluween Zeow and Yt maximum  Valus .
The \Ielncmﬁ a& a  posdicle exe&:uﬁn& SHM
n Zewo ot dhe eylume posidions . So the
Kinelic enm%)& (k) 8 Such a pardicls i»

J k. = L e
8

R A & (o + ¢)




This ds olso @ pe.uiﬂch'r: funcdion c.-@i Jdime,
bein& zeup whin Ht  displacemunt iy rnaxinwm
and.  minirwm when dhe paudicle dn ot e
Mmean Posidion.

_ R T vie)

oL

Utx)

k(x)
- A (8] +A

r

E’Pdﬁﬂﬁ 'Q‘JMCE-. F = ke Jd» o Conestvaliut
l:a.}kt'é‘_, widh asrsociatid pu.ﬁniinl Enmg)af—'

U‘:_'f'_. <
akx

S0, the P.E. ﬁd o pasticle execmn&SHM
".i-bf

L
!

U = =KkA cost (0 + )

So, PE &é o pasticle execuﬁna_ SHM I




alxo Pemc{,};, with Pestiod ;réf ; bafna

Zexwo ot dhe yuwan pDSJiJhn and Ma ximom
at dhe exBume dis placemards .

The Jotald emwa,ﬂd_ E sd Jhe &J,mmia

E =0 +k

E = é"—-kn"‘ Cos® (DX +¢) + %_ Hfsw"(mﬁd?)

= 1 R B AL |
& = &_.kn [Cas (D +d) + Sin? (ot Ht’ﬂ

The Jotal wmachanical ETLLH%)&, 'ﬂff“ @ hastmonice
Oscilla¥os @  Hhus Tndj.lbenclﬂ.ni' °If dime ay
expected {os1 mation

unclH ama Conlesa.
*tfnﬂ ‘P'E}H’CE’.=




_The Simple Pendudom

Make a Simple  pendulom de MJ“'nﬂ‘ o pdece

f}d Slone o a Jnna unsluwtchable “tuuad,
G‘PP*’LﬂﬁmﬂLhd too Cm Jﬂna_  Suspend S Fseom
0. Suitable Supposd So dhed & i ﬁdﬂl do
Oscidloft . Dinplace dhu Stone Jdo 6ne Side

b'a_ small  distance and  dd A4 g0 Thae
Qone  execuds o and {fowo mdlion (periodic
wotion ) with o petod 6 about & Seconds.

-

masSing ~ ¥~
d mg
Considit a Simple pendudum . A Small bob of

mans M d» dud Fo an mextnsible mars-




(JSN S\'llujna_ sd Jﬂna“\‘h L. The OHw end
of th Sliing ix fixed do o gupposu en
dhe {:ejlina . The bob oscillatts n a plane
aboul +he vesttical Jfru +mmu3h Yhe Supposd-
et © be the angl which Yhi Shwing makes
with the Veutical . Husu 8 = 0 when e bob
i» ot dhe wuwan  positien . The Jivo forced
CLC‘Hn'a N Yhe bob amt

1. The Terwston T clLona. ha SILu'n8
9. Thae Vedical fosce ot do a&tavfila(ma).

The fosimuda Fose time PEﬁU'-Dcl e% a Simple
Pendulum  a» céluen b&

T =8m|L_
N




