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Problem (1):

D- (Jse theftnite element technique to find
(a) the nodal displacernents, sro{o'ioh 't"" induced in the axialty loaded stepped

bar shown in Fig'[-a A .,
(b) iormulute the iigen'valu" ry*l:ry^of 

the system'

is:zZiJILi- ;;^; p l=p2=p3*7'8x1 03 ks! ryAJ:ZAZ=4Al:rOcmt. pr-P' ltr 
he bwest natural fteqaency and

In (Ise a three element model to, op::yfate tt

7"dili"it'fo, *t svstemshown in Fig'L-b '

(25 Marks)

the peimiisihle chatter (l per= 0"5 mm ' :
(25 Marlis)

Problem (3):'ffiine' 
is modeled as Z-DnF y,t'"y"-f . *!r*!nlnry #s

7*"TfJrlIii"d'i1,,';i.= 0.sm2 = s ke, i1=K2:0-sK3 -- 2aa00N/n/
Cb= 4 C2= 0.5 C3= 80 N'S/m

I- construct Q model as a single degree of freedo'n rysterfi
)  - - -  - ,  t ; ;

;- ";*?"';;;;," ;;" ;-r*ing in i"'v'l"n " i:y,"!::! *Y#!; #!
;'-';#;;;;';;;';;;;';Z;;;' ,"iid* ' iodat parameter model snd hence

Problem (4)
(25 Marks)

PJobtem (2):

Themi t l ingmachineshowninFig.2 ismoantedonspr ing4ampersetandthe
machine tool is connected ti 

-oi 
isolator ' The driving motar of the muchine

vibrates due to the out of the balance af its rotst which is equivalent to a force :

Fm=1200sin90t N. The mocttfii ond thZ _machine 
tool are characterize by I

Machine o, l-Ai 
= tO! *gt'Ki=106 N/m''Cm : 8000 N' s/m ::1

Tool as :'':ii'i- = I Kg,iiiSO;OO N/m ,Ct= 21.1 N.dm 'Determine :

I_ the Wno*ir'o*plniAi ,t the milling mac-hine ()km). i

z- The amplitude :of the -choir''P) 
irya !e. *iiirua" of the miricnini'toiol Wt):

3- The propt'li;*ietd absorber ( ma' Ka' Ca) such that '

a-A canfiIwer of flexurat rigidity EI, len-sth L and mnss per unit length p

perforrusa tran"iersevibratioo . t7 ilrrqrrt e1d of the beamis fastened to a

motor of mass m us shown i"'iis.i ierive the ftequency equation of the

';:';Y";::f"##' y;"# and unbstance rno' e =,'aI ks 'm of speed-f,) =5

sec-\ is mounted at the end. of a set of a two muys-Iess connected tods of

equallength,L: I m as shown ii fii .4--b.^'If the torsion rigidityofthe

ftrst rodGlp =tist N.mZ ona'-i' 1'Ju'yt riguity'! !!t..second 
rod EI

=1625 N.m2 .Design the prope, if"i*i' absoriet sich that the m6ss ratio

^/qL- =Q'2 -

Irll



tr;J -2

EI,P,L
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