| c‘)pMQtJ —rans  Modes]

/\ rY)(ilr;") ‘f‘y\)""( 't"‘"l“ "f") [ | "r"; y( p ’l(f?’J
"‘f”"”"\/ e s edtachec)
'/

o j S Nidp P

——— ,l . B
| ‘
|
i

,‘"““Hf\cf" e U 3¢)'™ ef “He=
!
(s "4”’“‘*‘(‘ r’mf/& N IHALS T

&0 l- )[':-(i yrt e,

Lo M e VWACAD T

f Coonsidae™ « Tfﬂ% f" Pt | |"‘{V.r
Al o v e "H/mf eolrin

ar

.i'Yéqu—”'Y ﬂr?'(‘ = F)‘jr;r]ul'*”‘

f
= bcﬁ% SF roaes= v s r.ﬁ-,mr.\,mwj ey O

end  avd  cofth e olhesy cand 'O {1 =

-Hh = 3?'6% c"lm/r\julc’»—'r fe 4 '6’ by e A s
=lengertion of Hhe= 3pring [ atertis A=A le=ct fon

of Hhe= 5}9'7);5‘7']

='O‘_ ‘e) W'La""kd:o
—=\VNODS of th= bOd(‘j)
j—-..—.—.qgca!eaahbc clué‘—?'ma”'c‘””_‘j ‘

w



b o&‘:,c.pmeés
g = a)eﬁgc“cy
s d,;gp[acé:ad yory e
e N b
qw'))b"flqm positicn b,:j 4 e)c'f(-?’Yr)O” fovt= iy
P thea oocteynal fycEo fycam(:)vs».cl Hrmp
cth e el Bl WATEATS peteneehl Feoo
iucle X

cdhen i+ 15 at e A5t
o postion a5 dh= body 15 in noHon

V\ S
et forta = bj Necofon second
lacd oF Mmoehon.

g — kD¢ ~W19  =un dla
ez
—kXx = v d ™
a2

e K]S

o{&?-: T__EOC

2



- .

¥
92 +hm=o]

-~

Compq’f\‘/ﬂ{‘j ~his equation cot, —h=. equatidn

¥ S HhvL R S Wi WY g - <t anguleyes
ki | 7 C civeula
= —natawal =
L= aef &y k /rQ C con— natau i eT’“@

— o = <
fo = ST FmA T

C)F Neec V ) bﬁ*:d).

——

fn ooty cuelie Ti=qusny
=| Th= SPYINIS

| = e Hhev 1%

con b= aHached 16 the, WAS
| g o n Pcwallel.

2o A,

Yol o

in seYICSs:




T

A mambex of spYIge I”CN”/’Q stifnass I -
Y

et can b= ‘Y@P]Glccad QQ\] a 5)0\5])6 5]'.)7)'98 ;
stiffness ke.. othe Stffhess ofF Tthe
simale SPoiRg ke 15 called equvalent

Stifhe=ss- 'T—’:ﬁuve shows thre= SPWOgs of

f

sHffne=gss k)) ka. and ks Q)’Yanj@d n S@y‘-eq
l\e—}— X )61 and 63 b=. *ﬁ\e.' c.:zlorg_qa-w'on o
e SP’YI/YH AU t0 tHh= rmassS ‘v
Static, detlection of roIsS

§e= &+ a2+ 63 :

E‘e* S= stgtic. d=tlectOonN oF -

s i
= Same= magss Nhen S orHathed

a single spaing of stiffness Re. .

—For 'S 51'0\71@ U’P)’W foe=, @(iul'va)er\t'
o thye= apw)'nﬁs N >X=e

da =48
:5l+5L+83
Brrri 0y
Je.
2 00 e T 2013 e
ke K Ka




| O TR e | % .
| ke = kl"'l' kz+k3 L

__SpPang S N pavalel-
7V )

L L
f  wm _,;-J o
» (o) o ‘e *
= IrL

Flgure Spows S Sphinge ATEN
)CE’J othe quurYC——Eol COOC“"TI'OQS W—F@y

pcﬂ'a\
Wwoe Yo b= ea(u\‘\/ql =Nt T

e Sirﬁle SPW})\?

e HVESE Spvr/r>\75
Ce =6

in penala

FoY ' equilibyiant of (a)
mj .= k)&"fka_.(g"*'kfj&

For=equilibriam  oF (B)
kede = SUKL +katks] (5e=8]

ie, APt YR N




ke = 2k.
k k ‘
Capsitl€” al o |
« ok B 37
N ke =
= 2k Xk - 2k2 oo
Ktk 3k k

conadey spNng n el

ke gk'
casel
: Fory O 4@
" Ke) = K%___ k
; SR 1
o L For (3 4@
SRR Kew = 2kg[k+k]

—-—

~—— K )
i‘;?*""x K

K —
‘J‘#—Zk

- o
5k
o

o

e R

——

o

-




Tyoblems

A block of moans EOW > BUppat e b/%]

TNO SPEIRIS oF Ffness  GRN and 2 kN,
“"“70’\1\/\8@2(‘! W SEBdeS 9= block IS

Pulled Hovawg cloww fronn-thea  postiouw

of equilbyiuvv ennel then yeleased
,4330\\/\’\\‘;\3 = vwaoton to B SsH
Dete v Hs pedlod of Vibxadion
Vot velocHy  omdl v o calesertion -

-
K| = GkN|m — &xI0NIm =

ko = % knm = sxb3NIm

ki+ko @
: ; .. ,OV‘&




\
Nwioax = ¢ 7 ==AA2BF2 XIO’B VV\lS -

::o-BV\/\lS
_—

S
Ve = ¢ 32Y = 2.235 VV\[SL

g

2. [Find =quival=nt spsing SHHN =55 ard] %
wortruxal -Fseeque% of the= 8Y&ta™M (v
colel

2| a 2% waass 1S fiscet i ]::e%coeéft/l e 275 £
opzli/\ﬂs o¥ 5+l‘F€neSS Ki= 12 Nhvavm oundg
®2 = 20Nl as showin ﬂA% ()

by |[A 26kg waass s floced teoo SPBNGs L
S@pl=S coMn st e=s5S Sone o Obove

onnd e awwou/\ﬁam et 15 shown 1\/\(139




k=k)+)<>_

“Do= o NS &5;]}-3 ﬁp?b);:@ eotin

StHne=55  <i ek/;p\(joﬁes whey= as spehng

COFHn. StiTness Ko cartradt .
thor) elowjoﬁ\om Sy equerl

/

Ve C—\/\a\/\je 1(/\ lct/lg'ﬁ/\, of boHA S~ ~Ha—="

SPblmgs Y= S, - The= glver

P BV ey [ s : '
¥ COVYSSPONCS } coNECTONS '

paryalle|

= k1+K>

— |+ 20= 32 X10° i

$ =iy

----- e 5 3Rx% 167
— oI o5

— S T2
5 GCMf— Nz,

dey  coyyacti on,



when a bo;%‘/ of systenmt osclllates ,

‘beiweem_ 1TWO exticme posrions Sach

"\

each and every pasticke of —Ha Vibyo,

bod/g MOV S app‘yoacmﬂa*% P@QPQMQ.-

e tbyen,,

IS calleq owxjulav’ % b70t+f'0(4l~[201\/\<\/ey\§
w Wh=im aa Peviodi= £y
Apphic=d oy W= ‘,»‘1'oyoch‘% boa/% Hae=
Vfbxﬁ'ﬂbn B caled &ﬂj@T ‘_f_‘_se_fi =
vibzeort fon

‘o Hh= a1s O L'\,‘\OLA\/J.‘N/lﬁ

Il

N Atuaal &equeqcu
o ‘ I Y

————

t‘\f\g 2*‘\\\ \?’1:[ B

™

Consider o hoeizovria) beom of

SHfnEss ke

Let 8 Stahie d=flectron oF ¢
boay of tigs A

oF on;)\cjulcn Ree Thyodu

L= |



TR . Y
- s
we have, o= JHm Kfm = U
—_:rj,’q_;g”
fon = —0’—%—;; j,:é . 225
wass o The = bty

‘W= beaa A,
Cean? ——Pne___ilf_\:_&

A a/‘.d /_._?_‘:_i:'—
of th= bewv

vreial LEm
sechonal orea o




| constsSTt af ou _L:Q‘g -

.mp1e_ pcf;\/\dumm
oNE @t/\d of- awv lMEI‘fQ“Q'

)

orached 2
| | the sHh e end ofF the
| ar?;% owmC ~

i sigrd SUPPOY

E S.fa" ].6 "FT)CC’L"CI ‘*O 2 & /é/'

covsxes A
‘ ; e, ! WSS
i I e i A e =
L of beb A . RE );

! -—avﬂleHd@ ofF CSCHZOC"‘).C‘O

) ol
! |
; - wlhen amﬁmlcw clsplale= e oF
| o b | ‘
4 ' Sl pla pc:mdulmwx IS & > T &2 Blale==?,
Y v ) 9 _ s
? dﬁphceMc—:vrf ol the= bob i3 ‘S’ when &
« ]3 \/e):ﬁ.l SW\O\”
¢ L= .
| ' SZLO -~ e tangenh al ¢ ompen’
| Fan edy T myge. G

| whenet"simpl= pevdulura D iy
,FGY(Q, L“.“h'\!.-*a\ A(YQ@\OY\ W tha Cowemnfc{ ?yu\;t'l‘x fora *J‘.‘

.é:-\.»\O'f N | F‘YC'-[- = VW Rt e AR
parent d‘?ﬁt\é‘ &Rrip.—:k{,lt@\ Y\‘a*g:u(ch‘{ukm > Q‘.mgfr.? L
| R o= ..m?\‘
i i okt
‘l ‘.:‘V\/\ﬂi Li{-F:YY)?\(l,

¥ & 45

A}
-—

. o x>
L’\'\S b/£ —— ""'\Gé ma%: o At

g W\i!.25~ Qf;)_,.% $*

e

it &%




a42S This & Hha Qﬂ/ummh of

=Lt —{—:’j”s’:—_o motion of bob.

V\[-ﬂom coFin ey,

&0 Wrﬂa’. -Hnd> €4
i /r@ A L u3E=0 =93
1 2

equation oF S AKX

F =55
I ==v%]

n OBto O 1S

SThe=. votion of lbob fvo

b i NS T D DR OGS
| STy pe?f}‘od of | bpeat E’(\) ﬂ ‘

|
|

'QNL\C:M —the= Hrve= Pca‘albd oF | becd 1S

| second ~the p endulamn s calle=d

sccond ‘s pevclnlam )
e peﬂ‘c)d of s=cond ¥ Pémdul.um

— OReE




