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Vigratory or @sciiiatory Meorzon

The to ond fro motion of a bedy absub a mean

postlien  Ls colled EMM.H oL &.:-c.iﬂa,{&ftﬁ melien.
ExnmpLEs

(0 A mass suspindad  from o spuing,
when pulled down ard then Aeleased,
the rnass Atails Gﬁc{!f_a,ﬁlig aboul
ks mean pesdion as sheun.

(2) When the beb of a simple
pendud: mff"* alisplaced ﬁw"  bs
mean posdion and Auleased,
then stmple  pondidlum |execale
&iuﬂmts«bd melien.

(3) A sbeel "Auler damfbad at ene end
te o bench escillates when He flee
ernol 1s dusplaced sideways.

(4) A skeal ball ;me,!uba in oL eculved
oish,, eseillates about ks Aesk

Fmﬁiﬁlm -

One r:ﬂ-rn]u@.&t@ Astrd bu_f) oj. a. bo-cLa abeul s
rean  pesdien 25 colled ene uvibratien et escllation.
For. example, o b&déj rmeuve. ﬁu.:m O to A, Hhen A

to- B ard 5{:»{1.@% 5%4’}4 B ts 0. '}H.._:.__Dﬁ

| -

8"
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Time Perzoo
Time te complate one uvibhrabion iy caffec:’ tume petiod,
o It is densted by 7.
w Its SI- wunik s gecend (S).
o> I dimensisn & (1] ev [me°7]

I recquency

e o i

TRz numbex éﬁ vihratlions :rafrl?m.ézi@pt b‘fj o .{)@dﬁ £

one oeceond s called j&ﬂxﬂ_m&g
o It 15 deneled 65‘ Foe D
wr Ihs SI- wuks are (a) Vibtalisn Jol2o Aecend  ( ffﬂ*‘fﬁ)'
b) Revelulion pex. aac.md (rev/s) Cyele per, second «ls)
() /5@..33%11 o s ¢) Hestz (BHz)

wp Ibs dimenstien 44 { ?J & [T_Ij o e T)

!‘f_ERTZ{_(‘Hz

T&Muﬂmﬁnﬂ’- b&c%mamdt&bawﬂm.z
iﬁ b c.mnpﬁ:!l& orne vlbialion i ene Aecond.

Recnrron Berween Time Frrroo Ano Freovency

i e T

Time perimd 13 z?/u.aﬁ Lo Mxp&mﬁ oj fw?fmnﬁg

and  Ulce — URASLL .

Q&gﬁr_m:umwr
THe disbtance coveied bg a. 4{16413 on euthes. Aolde

of ks mean posslien ak L any ansbonk 13 called olis_
plocement.

wp I i densted bg x,

mp Its SI- wral 8 peler, (m).
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m Lt s .  veclsr 9
i Ll olimenscen s [I.j oL [MOLTU?,
Awmetitope

The m&gn.{ﬂ.wfﬂ_ %3 e a{m{aia.cwmt ﬂjv o éddﬁ'
on  euher adde :JJ— s mean poslion 15 called amplilude.
mp IL w1 doneled ,{:.3 * and a sealax %Mn&%

wp Its und and dimengion is meber (m) and [L] Amrwziunz}g

Hooxe's £ oo

e e e

I.tMH\ﬂtfﬁ,gafj je{cemmmtcbg{iy
i directly prepetional te the displacemenl from mean
pasilion  wihin the elasbic Linmik.

(anﬁxﬂ%mj&mF&c&_mdegwdmxﬁt
HM,:_‘?A, o certaun dlsplacinyent Hhen

F o
F: K x J

Where K i Armf_nﬁ corslant . Its value dapends wupen

the nabuie of He mateial of the AP'LU?

T o TS

Ii‘ LA fl'_ﬂjuu_cf_ A #f,ﬂ,e_ ,ﬁ.__rxﬁ_,}ga }J{-’IIUEFJ'I Jﬁtca dﬁpﬂﬂd
on on elaslic h&dg te Hee c:;{ui/:xﬂcx,mmnt plodiead jwn
mean pesilien i consbonk , coalled .éf:vw}ﬁ coniloank.

[o£]

w Ibs SI-unik s N/m v N.m. o Ky
o It dinension & [Mr?] oo (MET?)
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wnstre Resvorrng Force

e . A
e,

HMEMW@&#MW&MW@&AL@
Laslieily «is colled elastic MMLE foree.
In cose 05; b&d.g altoached Fo_Kng . ___,F=Kx

vih a apting of Aping corstant IV @)
K, #He elaskic fmtwhg j«:}(.u_ 4
F =—Kx
“Whaere M_aaifuﬁ Agn shours that elastic m&un@
S.M LA aﬁmuﬁa disected teouwards the mean pesdion
$imere Haoemonic Morron ($HM)

A type of ui.!vl.a.tmﬁ molion in whuch acceleralion
produced. 14 Mc-tf? preperlional Lo the o&u?afa_cem.rm.t
and QLU)’&#J directed towards, the mean pesdion s
collad /54:71{1&’2- Aarinenie nstisn.

Iae ‘a i e | aecelefalion preduced and x. be He
Mfuﬁ.mnw_ent gﬂ,ﬁ:m mean posilion #‘.‘?”

JCI‘..D-I.'—-Ki

2

Expeannrion

e it

OR Hfecererarion O £ Boov E.tfcurfﬂr SHM

i i R T

Conslder. o mass m 18 alloched mt,:‘-fu one end
of an elastic '519’“"‘3 of ,ﬁgmng conslant K whese
other. end i altached (U oL M'éula( suppork as sheun
The mass m can move faeely  on . fuicionless Aorl—
zonlal amj—a_c,e‘

bet a force F acls on maws m and disploced ik
townnals :'1,1'3!\1:' ffL/Lﬂ-u_gk‘u o dusbance 2 %wm ibs mean pesilien
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When e mats m 148 Aeleased , then, A wthrate
abeukt (b5 mean pﬁﬂ&m and acceleralien Im..ﬁ-mﬂf
imn mass o duel to A-E‘Atﬂ-‘l,u'l.? j@i‘:e_.fmw plod —
wu.hﬁ acceleralion s 3urzn ba,v Wﬂ Newt-enh Secand
Lau af melien

O o= - (t?amtmtf) x
U (e o)
 Hence , Hm'. acceleralion Mdmtalmm Lo—alg
akb _ anyg _ anslank xeculng  SHIA. o dinectly
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lirecled. Lewards ibs mean _peoslion,
Jariovs Uerms WUseo In Descrrsins S Him.

VWInsranrancovs Dispeacement Anp A mPLrrvpe

Or Visranrion
As: we know thal the oisbance esveredl &31 a
b knsun as wsbanLarneous displocement' . At Hue mean
wosilion , the dlsplacerment 15 zere and iy maximem
L the extreme posilion. The maximum displocement
3 kneun as  armpllide.
Neow r:wumgre : SR
vass ~ Asfmmﬁ ”H“C‘z’“ lo o % 4

tudg e o £ l'_‘f'?avemzn!: Of FPaper

heet of paper 28 placed behund the mars and i
noving wiuh. conslank speed from AQAE to Lft as
hown  an Wﬂﬂ pen s alse  altacked with the
nass wheeh Louches He Papets.

TRe _mams m 15 Aaised ak o cerbain Hheghl
wnd  then Aeleased , Lk perform SHM  and a wirefoim
s produced on the paper which 15 o Alne wave
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as  shewn . TAL urrxuvaﬂaun L4 Mg knewn as wale-
form  of SHM. The powls B and O Aepresents  exbreme
poslions cﬂff Mf? mass  andl ,a&ml;s A, € and £
A,epww@ els piean p@dzﬁ.sn tence, the Lluie AHee
Lepresents  the Level ‘?‘E mean peslisn of the maus.
From fpute , the a;ruroﬂm of vtbralion s rreasute
o the Line Bb ov Od.
(i) Vieration

One complete nsund trip of a body about il
mean pesdion Lo called a .uvtbhralisn,

In figure , the cuwe ABCDE mpresnks He %WJ,
posillens ﬂf the. pen oqu_rg, ﬂfwwm,ﬂﬂ@i-e vtbsalien,

Vitnalion can also_ be: defied s “miotisn of the body
&uﬁm s ene exlfierie pm-b&en back Le He same exly_
eme Pﬁ'!.:bﬂ_:ﬂﬂh. TAS ® onll cmmda Lte He portion J::b{r e
CUALT b’/u:m penks B te F o4 jb&m pc&&d& O Lo H

(i) Fime _Pertoo

Lirme hequined. Lo ﬂﬂ‘fﬂ-fﬁiﬂé& one vlbsalien iy called
bime posod . It & densted by ‘T

NMalt med.ﬂl'x:aﬂ% EE

(iv) Frequeney
The nuumben, aj— utbaaliens compleled by a. J.}odf.a L
one  Aveosnd 14 called Wmn_{ﬁ Lt 4 denelid ba’ fr}tﬁ,

Ma)ﬂﬂmﬂicaﬁ% )
7]
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) Ancurar Freavency

W A%
2
#  w=2n(F)
o b (e )

It i a dhatacterislic eﬁf cirealar. molion ond i
ourdes an easry melod to colewdate valus r:r/f arnal_
us desplacement and insbanbanesus U‘E’I,&Uz% aﬁ'-

uzl'in.g SHM.

e e S e e

Mawmmﬁ p@&hﬁ%ﬁﬂqﬁ&rjw
. Hhe ene end oj a uﬂﬁ&a&g WW_ /Sfﬂ-’u'ng as
shoum . Whenl e, \mars v 18 aansed and  ‘ten Aeleased. , it
Larks Utbrating and execute SHM wibh lime porisd T,
MW‘J 3« and. W&M x . The molien oBE fhe mass
hﬂfpﬂrﬁi%%p@%ﬂmfﬁtﬂﬁﬂﬂw%ﬁ
s s mean pesibion and pewts B,C as s exbreme
yosiisns as  sheum an M—U&

et A i fhe posdion of the poanter, at L =o0.I1t will
wve 40 that & s ab 8, A ,C and back to A al s
tanks Vo, T7p 3Ty and T /Wc@?ﬁg-ﬂmg A wdl
omplete  one . uthialion wiih ampﬂﬁm{e x, = AB = AC.

New consudets o pounkt P whuch., 1 maﬁ;ng af&nﬁ aL
Aeular  path of Aradivs x, equal te the m-ffimm
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the paf;n.t%’x:. molion . The _poink P _muoves wihh wu’zf.‘-Mm

a.n.gul.a/&, mm&g w =2, whete T is the Lune perisd
of He vihaation of the poinles,. Now  conscdar the melion
ﬂﬁp&kﬁﬂmmyojmﬁ%wwfpmﬁw
diameter. DE paallel to te lLineTvibnation of the pointor

Tﬂ,aﬂweﬁaofm«}&aﬂwmlﬁmgﬂmmmw
B and C€.Rs poink Pl move aleng ciculon pakh wikh
MWW@MM;MMN gsedlates Lo
anitf&aﬂﬂﬁu:.o{.damt%DE with. teme perdod. T,
moibaFMWiﬁmoﬁpMPattzoamipaﬂﬁﬂ
of peink N al the srskanks O, Ty 53 T 437y ad T
well be ab the pewbs 0, D, 0, £ ond O Aespechvely.
ﬁﬁWﬁ,Hﬂmfﬁmm&&bnﬂﬁ pounk N 1 Aelated
wuh,  the  motion  of F&u‘..fmfz i-e; coeular. melion
s pelaked . wilh uﬂmar,tmﬁ moelion, Thus the expieis -
ions  of displacamank ,. velocy mtd»mﬁzm&mﬂﬁm
molion of pouter. £ WSHM_
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Dispracement
Conacder ponk P pcwying Hwes-u.g!v O ot t=o0,
en HMHe anﬁle Auhlbondad EE?J Aadiws ©OP £n Bme £
£ ﬁ{.é;/um 8 3&.{7?!1 ah

LOOP = O = wt
Also LOCF = L OPN = 0 = wt

Neow tfuwn bu;:mg!,a PN , the a&}ﬁfﬂauﬂwm 2%

}‘1 N at wvabank £ 48
ON . % LooP

o°P
oL ON = OP $in L OOP
oL x = % $in O (*: O =, OPLx)

AL L}L = 15,51}1 ol BB BT

The "value cﬁi x abé o r_;fw\éﬁﬂﬂ ﬂf;# O 1 shoun
1 E?L?UAL wihieh, 8 Hhe ,Lraﬂtij’aim csg’ SHM . This war
J!-&Lm L6 same as broced Exj;mmtm&vﬂ!g. Ife CIJ?& G
wes  te peslions 95 e A#Jt‘.::m on b vibrabtisnal
jf,of.ﬁ-. Foc Emfﬂ.ﬁe ok e oj' H.e nga 0=
vhen %fm;tt:% ch,f.e £4 rﬁm{;ﬂz&ad Q=90 ond O =8
afuen f\aﬂj C#C.«E.E 24 campﬁrﬁ:mf TAws we call 6
4 the pRase of vibralion . Fhasz of vthralion £
0’ et %Y, aradian when quasker ”5' e rﬁc.{z L4
:empie,tw{. Henca phase £ also Aelaled wth. He

cnedarss  paslion.
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(inInsrantaneovs VEroerry
The Lrw!.&ei.%, % pont P alk any wabant £ will
be olxected af,an.g the tanﬁ,:zm': Lo the cacle akb psink P

vp = Aol

&5: P on the erncde and. weﬁau'%
"f N & adﬁiﬂﬂ% He C_&fﬂrDML-EfU-‘:
ﬂf‘ Hee U‘rzii:}d%' Ve pa&cﬂfﬁﬂi te te digdmaler., DE a»
Ahewn 4n -f‘c_évuh:?,. ;

TRe c&m{x;wmt 033 Ve Pmaii@ﬂ te DE
Vo $in (90'-8) = VpCes (22 8in(90-6)=Gst)

S&fhanwﬁ;mm%zwiw@wg

V=V Cos80 (s Vp=x,w)
&% V=xwCesb (o2 & = wt)
&L V = xowf@d wt ——3

INhere He dinedion 0}'— WV dapends upen 8.

When 6  varies frem o te 90°, then ibs diredion
is from © . te D.If 6 vares from 90" ke 270", Hhen
by dunecdion s jus'm D to E ond when 6 vaiees
ﬁbﬂm 270" Lo 360°, then b3 direckion 45 jwm E to O

New from  figure, in AOPN, we Aave

5 N = NP
Cos 8 = los LOF = 5p
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Ung i}h’wﬁ,wrm thestern on AOLN
(HELP} (Pafo} + (Base)”

&4 CﬂPJ — _(ﬂﬁ) + (nP)*

=L P ?('_j — J{_l - (NFJL__
Z 2 2

o4 (NP) = %X, — X

Ta.k,dmg dquare Leelt on both  godes
NP = .\.ﬂxi'—xi

Pur values 4n egualion @ | we gq,f

x> -
Coswt = Yo — =
_ Bl BE _
Pul i owelue wan equalion @) , d6
Z N
JaE _x
l.f—:x.w
IX.

(Ve v

MMaximum WVeeroerry

e e e e e

| —®

The welocity will be maximum ak' mean posihion, s
V =V, = Maximuwm W«fﬁﬂ&% ak w =0
Put  these values in  eguation (5)
P W=t \fxl—-n' = LUJ:?;
‘ V.= LA}}LJ > (&)

—

Minirmum Verocrry

S N e e T

The utﬁﬁu% widl be munimum  atb extaeme position, 46
V = Vhun ack H =X

L=
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Put these uvadues 1t %M!‘m1@

rﬂn lr-*ml.‘i — e \/JC;_ —_— 3*'_.:: winc] (¥ 5] (QJ‘

’l"’w‘r_iﬂ-_“@

(i) Acceeerarron In Terms OF  w
Rs poank P meouves “l"”ﬁ arenlon, pakh , so AL
Row  cerdripetal acceleration o, and ik alurouys
olinected. Lowoards +he cenfre a‘-& e einee © as shsum,
TAe mﬂ_gm.twif. aﬁ accelernalion ap, 15 g-clmncu-
op = AW (o2 A =x,)
tp = x, W
MW?MLJMMM%aFQ%
PO . The accelerabon o of poonk N .8 e component
95 accelerodion “ap” a’.{?.ﬂrﬁ e | diameter, DE on ulhuel
ponk N mueves ddte, ta e mealion 65 ponk P,
The cﬁm]t}mt ﬁﬁ p a.l.mug

-

. ¥ e f---” _\}l'
PE~ 45 gum ¥ / *1*/ \
CLF' S$ine = xau:v Iuin 6 | l]”'!'if..'.:.:. __|l..
Hernce, He acceleralion %E N 2 I'\\ ‘ /f“'
s iz

o = C-':,Pﬂx}\.,ﬁ' )2
o a = xawlﬂ.nﬂ — @
It i dicected fowords mean pesllon O .
Frem faure , n z;hﬂPN,wEMUe.
S0 = S& ( Where ON=x, OP=X)
. Sin B = -%“_-;
Pubt  on  equation &),
. - %

2, .
L= xw Sinlb = xw g =
x a 7

a3
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o [o= wx] —u
In - uvecor b’i&uﬂ
(a=-wiZ]—0
WWhene rmgzlb'un /,«.34'; shows Hat ibs dicechion
s tewards e mean pesilisn O©. This eguakion alis
showe thakt the acceletalion 1» Mﬁigﬁ propolional
to e dusplacement and direcked towards the mean
posibien -2

l;GL o — :xl] (s» w0 £4 censtant)
Hence , peink N _execube $.H.mM.

nolion one guen al :
(i) The body sheald Rave rnertia.
(i) AR |\ body should Hlave elastie Aestoring foree.
Conorrrons For $.H. M.
A ,51@»@71 execule S.H.mMm. rmusl 9612? ﬁ-d—&ﬂﬂ{)ﬂﬂ?
ondi liens
() The W” should Rauve uzbbat@«g melisn,
(i) The Agﬁi‘fm shoold Fare irsbantarceus accelenalion.
ain) e A#«stﬂm shoold. be  frickiondess.
(iv) The IYI_ﬂ_gﬂL&hiﬁ o acceleralieon 15 dgm,tig PAGP —
sfional te e dxz?ﬂid.fmbt Efx.,&m mean poulion.
(v) The direckion :Jj— azcelefalion . 14 ai’,umﬁ Lowrards
the mean pssition L-e;

]
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&DHHSF
Decinirion: e c?.n.ﬁf& 8= wt which Apectfies
displacement as well as the diseclion % maelion of
Hee Pﬂ-t'nf: Ez_&c.u-&'ng S-H. .M. L8 known as P}w!d
OR The a_mgﬁe subtended by a ﬁ&ﬁaﬂm body
ak any ansbank Ui the Aeprence direetion .w alse
knewn ous phase.
Expeanarions |
Tfmmwmm%maﬁmmdm
of melisn of @ Uubmfmﬁ &od.a.fﬂ ummzjﬂr{m of $.H.m
can be traced by “fﬁfgm—g the ceneept &5 phase.,
Corusider a bcsmta L4 rnwuua
alﬂrﬁ a chedar path. omd | at

O .'-:J\?ti ¢l

- rl ‘\
auny wnabank Lo by ek “peant / o \r
P os sheum| in Mfwuz I:u ) f IR
det" ab t=o, the posilion of S /

the daﬂtaﬁhg Aradivs OP i» aﬂ&ﬂg

Mjwwe. axs OO, , 4o that the pock N . ab pean
peﬁiﬁbﬂ O and b displacemerkt »x =0 abt £ =0. New
we asume Habt abt L=0, He ma&xﬂ}tﬁ Aadlcus @Qp
muake. cesbain uf?&a b wih the A.-‘C’j’twmﬁ axts P,
as  Ahoum  an Wﬂf&m lime L, Lot fthe sadius OP
make an dﬂg&, wk | New, the Aradaus 0P yake an
mg,{e (Wt +¢) at any wstant £ and dusplacerent
ON = . con be osbtouned J{rﬂfﬂ j%w«'-,e. (en A0PN) a4

ﬁg— = $un (Wt + @)
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8L ON = OP %4 (wt +¢@)
“Where ON = x ond ©OF =N =X,
. X = x,$n (WE+P) — @
Hee phase angle 1 goren as }v“\m
8 = wt +¢ : \py ”'-.l
When £=0, 6 = wE+d =o+p \ | )
o= ¢. e | o
So, ¢ ir called indial phase o5 £=o0.

If we take inilial phase $ =77, 6L 90,

the dmpﬂa.aenuznb from eq ualion @ 48 garen a4
X = x, $un (wt +90°)

oL x = x,Cos wt » @) W &'\ Wtr90=Casuit

Equation @ alse g,gm e r?ixlsflﬂa_uz.nueﬂt of
0.H.-M. bult 1n_ this|case ,vthe poink N slarls s metlion
8mm the |\ extreme pesibion enatead af mean posilion.
A Horizontar Mass $erine $ysrem

Cornsder a mﬂmﬂ mait m s altoched wil,
x A-p-ulﬂg ﬂff dpu‘z@ conasbarnt K as shewn un Eg{ﬁgtiﬁﬁl.

Let a f@m F acks Foofonw—s el
on mars m ond dxﬁfximﬂ:eﬂf +E — T '““@
T TIITTAT mmﬂ-‘?‘:ﬂ"’)‘f i e o e o

fum}ugiu oo disbance 2 a4 ./:E.-'PWM_JT'I Aee &{,dlfl.g te Newtsns
seceond.  Law .@JL molion , the applied aﬁsarf o)

F,_mat. -———ro

Due Lo eiaaaa.ﬂa 5 410/11_/1,3 opposes the applied

Wﬁmmm\gﬁmwm



Fsc Part 1 Chapter 7

EEGM,@::U_L}LE equalion ) and @

o ma — K=
oL aL_—___f{T-x. — @
Where K and m axe consbants , ip
a = — (Corstankt) x

L Lcr. o —~xq

Herce , oo mass attacked with o ;-_";?!Mi.r'\_g execule
$.H.M. Now foi. a Md? emcmﬂn? S-#H.m. , the acceloralion

,{;jgx.'.v‘an aA

CI_.:._.W?L —-—--—h-@
{;wlpa}u_ng egualion (3) and @
i _wx:_.%x
oW UJL:. l_E"T

Ta_kxhﬁ Ag pare Asal on beth. Acdes

[T ] s

TPl 45 Jhe mﬂ?uf,aﬁv MM}M# c}f a  mais
altached with a éfyun_g
Now we discuss d%ﬂ,ﬂtt Jieaﬁﬂueo "jj‘ a  rasl
yx-trug dﬁ—ﬁfm

Fime Perroo O BMass
Timee WJ &5 a ImLass E,xmxfx}mg SHM is

T =25
L)

Pub  value of wéuvmag,@
ALV
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| : &L (—J”ZEm\/;’(_TJ___,@

—RI'HUENE.V O Manss

e e e

Hs, Muﬁ!wg w equal te Aecipiocal of Lime
perisd |, Ao

-
{
o i

FPut value f::f T jlem eg9,.@

o L 27 J___'F@J

Ensran nraneovs Disprncement

Ite inatantonesus dlA?D-E-GQLM_FﬂL ' cﬁ", ass ™ L4

W=, S wk

Fut yalus DBE ) jf'um eg, . ()

e e

Insranraneovs Wecoerry
The natantaneous U‘Gf‘!&ch% v 05 e rmass m ¢

V=w \/;r__#;_}«.

o V- w [:x_"-(;__,_i)

L
L]

&
&1 V =96t f;_L
a "Iul }(_:

FPut value .—_9;} 73, ﬁtm eq,. &)

Fioll V= X, \/_._
o1 I IJ_ x %(f—--i;) 7____%4*@
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Maxxrur WEroczry
FE.E.B-C,L% ..-_133 Fridds s proleinwurn ol piean Fﬂﬂﬂb’n
L2y V=V = Moxmum FP_,E.&U-,? at »x =0.
Pu'_t Hoeae U‘dU’-LM{.-ﬁ o0 Eg,u_r-vf-'(ﬂbn @

: K
s o o )

[-]

&' .

o [v= = [E ]

Fut HUs vralue n eﬁ,u.aﬂ:aﬂ @, we
arnetbeer ﬁffcrt.m c}f ansbanbaneous ,:raﬁm,r;fé, V a4

ﬁf: v, [i-% J @

E neray Conservarion  Tou . SHIV

1l
e
ﬂ
i
2
i

e
zlx.i

o e Nt bt - e o

fls  Lolal enea am%waﬁigmaﬁtaﬁm
Abim r:»j P.E. _andl ??(Efarﬁ e n?df.’a.rﬂ alk r?..ﬂar wnsbank,
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e rmiaas m
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o | KE= Kx,‘ﬂ'_'(f‘f“—z)J—'——r@

Maximum K.E.
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Where A =L ond when 6 A8 small, then
Arce AB = Q8B = X

%o - Anc AB
= s
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cenkioui Ao s dislinbed , it oluwrags vibvale
W, arlicidan quency called nalusral =
u -PM_#W&’E #;E/MWM  woRuleA __.ﬁﬂ.&r«?_ ;i;?ﬁazg
,Eym , howe  same naloral MW&,{,{,&J

_ As Tima porred. T s egual Lo Aecpiecal
gj_ Mum,ﬂg 55 Ly T j/j , such tima pefad
b colled  rafural  time peArLadd,

Resonance
es _of uvtbralion of the forced  ef drcven
W m{rxﬂm ’” M_Oﬁwt Souwd. thal Zesondnce
L na . DR =T
Mo pescod < of e lutbsating body , then bidy
[ xPeapnrron: __ |
In mansy mechatnical ;‘S?d»t@mé, uthiatiens can be
produced when an objeck 15 Acpealedly displaced from
its mean pesilion by seme external ferce. X applicd.

91ce.  becomes er/-Ldﬁ__t& He nalural of e
_é}%ﬂf, Hwen Arseronce  mecuf mmm

In 1939, The Tacomo bﬁ,f.dﬁe disaster, causad due

to wind condilions in the uuﬁl‘_
| A t{,aam aceLdonk  topk e tn ﬁnﬁﬂa (Franc
n_ 1850 when seldiets ng  gUeA, O :

soldieis  wrere killed




Fsc Part 1 Chapter 7

Experimeny

LR pepp b gy p g Ay pp e )y PV g by gliy i

S

S

2

8

1prmﬁ.m AA Mﬂcmiﬂ

E%mﬂymmcwm ,
on o heuzental Aed AB
MFPMM J:ar MW
$, and §;. FRAee paurs

95 p@Mm o s I bb
and. cec’ are

filﬁﬁ&'ﬁﬂ.nt paiss IJ’

R &~

(- pdl~

L]
e’

PLMMG.MA‘.LQGAPEI\M.{M

W%MWMMEWW&&

produces_a._veryg BEARY N

pfmnmﬁmTﬂmmﬁdfﬁa

molisn _2n  Jsd AB.
Due te. his 4&.3}& rmetisn oal e Aesd, H.:E.
oo, bb" and cc’ Atark te meve uftffu aL

barck and widh,  Ate
as  tbs zeangﬁ!u and Aence pmd
as  tHhat-

"f . Whereas , He

T S

R&

] Cs
Ma%‘;

melisn

xatct.é’? e@rm,ﬁ

eaafm

penduf;umx_i ao’ and bbb mmﬂm
memﬁdémnﬂt#ﬁe,ﬁmm#mb

Eomeves

i.ﬂmﬁ iﬁcx.-asm{emmfﬁe

el

nafusal ﬁu’,cbtulnbg Ia! aﬁg-u,e, r:!ﬁ:z&ﬁ

It i a pendulum Raving fixed

enkeavals
“3““”‘%&@

Wmt@mm:qs

CZLW
anol a. Mg.é;ﬂe
n e ,dwmg
HLEAEMC&

:Hl&d&m_gunfﬂ—&aad%



Fsc Part 1 Chapter 7

2.0 Here 15 a J;m.d#e uthA, —
abh,g wﬂu&m cankaun. m ecz,u.eru;# Iﬁ—ojﬁua
Wﬂ"jmﬂw% %MWL@

bualge__bemm e@,umﬁ Lo .%e naliral Mmaa
.Mawwgnmmmm
M?@,MMMLW@M”@MJ

E.Twmmmmt?@ode
n&d&ﬂmﬂwmmm%mboj
mmdwtatma_‘am&mfﬂmfmmlﬁ%w“a
%JM@EMWO&M&MMWEE
La#&ﬂwwmﬁ.ewmﬁ aﬁmmmﬂm

When e two J‘lﬂﬁg,memaé MM;WWW
As meximun and  Hus 18 He M%Ata{b.&nmm

4. cilzes J{m,n,a Lodl. Mn?d
Mg-uw iaaﬂﬂaﬂwaupwamm ,ta-atﬂg BUeA #uem,ta
aveid Aesgnorce oen b

f.ﬂmm_gogd emxfolra. %ﬁ Amm 25 the
Jmm?md_cmxgﬁjfs@dw%aﬁbm&gm
WLﬂg micaswoave even os Shewn
TAe wrawres Pu;du.ud en s
kype of oven hawe a woirelenglh
Oﬁ— 12. ern alk L’l- Muﬂnxg' ﬂL
2450 MH=z . At thes ba(‘i’_z.mcy
Hwe woawes one obsetbed due
Lo Arbdornarce wrotbes, and
ém,.t muedecdes 0 He fﬁ-&d{
whaeh the pood ard |
5 i\,e,ab:-_?

R.Emmnﬂr fREﬂufnc.v i
Hae. awtwdam Mmcﬁ wdh w:‘ru.::}b Hhe

R rmartal mash over



Fsc Part 1 Chapter 7
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FORT QUEST

7.1
Ans.

T
Ans.

Ans.

7.10

Ans,

7.12

Aus.

Name two charact

The characteristics of SHM are:

(i) Acceleration is directly propertional to the - displacement from the mean
position

(i) Acceleration is always directed towards mean position

ies of simple harmonic motion (STIN). .

ie: a & —X

Does [requency depend on amplitude for harmonic oscillator:
The frequency of harmonic oscillator is;
[iK

£ o oo

Zn Nm

From this expression it is clear that the frequency af @ harniguic~ascillator does
not depend on amplitude of vibration but [it depends on'its mass. By increasing
mass of harmonic oscillator, its fréfuengy deereasess

Can we realize afl idenl simplespendulum?

uple pendulum. An ideal simple pendulum
sid, frictionless

No, we eafinot realize "an ideal
gonsists/ off a' litavy but small melallic bob suspended {rom a
stpport by means of a long, weightless and ine string
What is the total distance traveled by an object moving with SIHM in
equal tu its period, il its amplitude is *A’?

I'he time period of a SHM is the time to complete one complete 1o and fro motion
about the mean position. 1f is the amplitude of vibration, then during this
time, the object moves a distance equal to "4A”

What happens to the time peried of a simple pendulum if ils length is
doubled? What happens if the suspended mass is doubled?

The time period T of a simple pendulum is gi

en by

T =2r J”
s

g
Where ‘' is the length of the pendulum and ‘g’ is acceleration due to gravity at
the place Then, if its length is doubled, the time period increases to .4 times ie
the squa of 2. As above-mentioned expression is independent of suspended
ne period is not afTected when su dou
n constant during

o

mass, hence, ended mass

Does the acceleration of a simple harmonic oscillator 1
its motion? Is the : plain.

Hator is given by

celeration is ever zera?

The acceleration “a’ ol » sunple harmonic osci
a= - constant x x

where *x is the dizplacement fromh the mean position. As the displacement “x’

during a SHM, its acccleration does not remain constant. The

on ( x = 0 ) and acceleration becomes

on becomes zero at the mean po
maxinum at the exireme position

Ui s 1 : nge N ad g 1 e H
What is meant by phase angle? Does it' define angle betwéen maximum
displacement and the driving loree? » ' T

The phase an is the angle, which specilies the

displacement as well as the directions of motion
of the peint executing SHIM. Thus
the state of motion of the vibrating point.

it determines

It does not define angle between maximum
force. It is'the
the rotating radius OP m
referonce direction OOy at any inst
the figure

ule

kes ‘with the
nt as show

Fig. 7.14
Under what conditions dees the addition of two simple harmonic motions
produce a resultant, which is also simple harmonic?

I the SIIM are parallel and of the same fieque
dilTerence, then their resultant
Show that in SHM, accel
velocity is zero when accclel

v and have a constant phase

wotion will alsu be SHM,

tion is zero when the velocity is greatest and the'
ation is greatest?

The acceleration “a” and velocity T of SHM ure n by
i 3 o 2y
a - X and vV =W \." X3

where ‘x” is the instantancous displacement, *x,’ is t
and ‘' is the constant of SHM, It is

e maximum displacement

cen that when

At the e me position x = x,, the
but velocity becomes zero.

0 then  a=0, but v has maximum value, ie v = wx

accelerations will be greatest ie, a = — wxy

In relation to SHM, explain the equation;
(i) A sin (ot + §)

> 1’)

a = =t

(i) y=Asin(wt+d)
In this equation *

y' is the instantancous displivement of a particle executing SHM
with amplitude “A’. @ represents the initial phase and ot is the
time

t" with angular frequency ‘o’ starting from initial phase
is the phase angle made with the reference direction or me
= S
(1) a=-0"x%

p’. Thus (wt + @)
an position

—r
In this equation a represents the acceleration of particle executing SHM with

constant angular frequency ‘v’ at instantaneous displacement ' x * fiom the mean
position

‘Explain the relation between the total energy, potentinl energy and kinetic
for a body oscillating with STIN,

The total energy of a body who oscillates with SHM remains constant i frictional
forces are not present

During SHM, P.E. and K.E. are interchange but total encrgy remains constant if
fiictional forces are absent. At mean position, the energ tatalty K . and at
extreme positions the K.E. is completely changed to Py In betaveen. it is partly
P.E, and partly K.E but total remains equal w ofix K E.@fnax P.E

Describe some common plicnomena in whicl rgsonance plays an important
role.

Resonange pldys animportant role in the following phenomena
145 Injthe itudical instruments where air column resonates in the wooden boxes

under the strings with string frequencies and doud music is produced

2. In producing electrical resons in our radio set with transmission
frequency of a particular radiv station, which amplifies the transmitted signal,
which is received and this enables us to hear that transmission

3. In a microwave oven, where the water and fat maolecules in the food absorb
energy by resonance resulting in eflicient and evenly heat and cooking of
the food.

IT the mass spring system is hung vertically and set into oscillations, why does

the motion eventually stop?

A SHM eventually stops due to friction and air resistance. Because of these
frictional forces energy is dis
not oscillate indefinitely and eventually stops

ed into heat and consequently the systen does



