
" :  a - - -  : J

Subjeci: fuieeihanEeal Vthseli.iclns

Code :  PRE 312
Year :Year : 3'd year
Time Allowed :Allowed : 3 hours
Total Marks : 12O marks

Fsiion t : (2.4 marks )
#ffiH.j i:"ilXT"ufur"ting systern shownr in Frs, 1, neslecting ihe 1otating, of thg r!s!d '

l ink  2  :
a) Express the potential energy of the system at an arbitrary instant

b ) Express thskinetic 
"n"tgf 

tt the_system at an arbitrary instant'

c ) Express the dissipativ" Jn"tgy of the system at an arbitrary instant'

d ) Write the system equation oimotion by using Lagrange's equation'

Question 2: ( 24 marks )
A spring mass system of mas.s 20 kg, and spring stiffness 4000 N/m, vibrates in a viscous

rnedium of coemcient s0 N.sec/m. lf th; initial amplitude is 20 mm, Find :

a ) The amPlitude after S,cYcles'
b ) The damPed natural,frequency'

" 
j fn" periodic time of damped oscillation'

Question 3'- 124 marks )
A machine of mass M= 600 kg is supported o1 springs with a static deflection of 60 rnm and

attached with a damper of c= 30CI0 N.sec/m. lf the m"chine has a rotating unbalance (me) of 0'9

kg'or' 
tt?Ht::;ady state amptitude at a speed 1200 rpm and the force transmitt-ed to the

foundation at this sPeed, and
ii) rf the machine rnounted on a rarge brock of mass 400 kg and the static defrection of

tnespr ings isst i | |60mm,whatuetnesteadystateampl i tude.
Question 4: (24 marks)
A mathematicar moder of vibration pire driver is shown rn Fig.Z. The mass of gear box pile,

rnr=4000 kg and mass of yoke, mz=1000kg. The stiffness of ttre connecting links kz= 3000

kNlm and helical spring ks= 300 xr.ttm. ThJsoil into the pile driven having stiffness, Kr=600

kN/m.
a- rf an exciting force of gear box F= 5000 cos 100t N, derive the equation of motion,

natura| f req.uenciesandmodeshapesof thesystem.
b- compute the impedance rnatrix and hence estimate the amplitudes and displacement

of the Pile set and Yoke'

gear box
-pi le

r- 
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Question 5 (24 marks) - - --_ r _:!_ -
A cantilever of longitudinal rigidity EA, mass density p and length L

longitudinal vibration .it ttt" free end of the. beam is fastened. T'o a c'noto0' of

shown in Fig. (3) : 
:' 

(a) De-rive the $requency eqi^lallon of the preseilt-continuous;*ylt3,T 
., ^^^.. !__..;-_,1; 

-,'.,-

ffii l":T"=[] ,#]??'n"i'#;ffi:;. "n" desige , gr , rreqdory svstenr the $Notgr havins ,et== , "'  '  
40b-kq and an unbalance of 3 kg"cm. The beam is observed to vibrate wlth large ': .

;;iifro"" ai the operating speed of 1200 r.p.rn of !h.e moto1. !t is. proposed to add: '",'.

a vibration absorber to reduce the vibration of the beam. Determine the mass and

stiffness of the absorber needed in order to have the lower frequency of the

resulting system equal to 60% of the operating speed of the motor'

Qtrest ion 6 (24 marks)  r , ,  ,_^  ^^__,^a-r - -  L- r - -^^r
A ;"t"ti"g shaft with four unbalanced masses should be completely balanced by the two

rnasses situated on the radius ro in the two respective planes Pr- and Pn as shown in Fig. 4.

Find the magnitudes of these masses ffir- rnd ffin ?nd these angular locations {ps and Qp.
Given: fftr=1g g*, ffiz=15 gm, ms= 20 gffin trt+= 25 gm, a=10 Gffi, 11=25 cfit, i'2= 30 cm trr=10 cm,

y+= 20 cgll; t"o= 20 cm, gt= 30o, 9z= 135o, 93= 21Oo,9a= 300o'
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