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Froblern (1): (20 Marlis)

0- Use theftnite element techniqae to tind
(a) the nodal displucements, struin ond stress induced in the axialty loaded stepped

bar shown in Fig.l-a
(b) Formulate the eigen-value problem of the system.
AJ-)AZ4AI:I6q62. pl=p2=pj=7.tx103 kg/ mJ
U) Determine the glohal stiffness matrix Ior a twa
system shown in Fig.l-b .

element model for the

Problem (2):

Determine the upper und Lower hounds
of the system shown in Fig. bY using:

(c) Rayleigh,s method
(d) Dunkarly,s formula
(e) Bound method

Problem (3):

(20 Marks)
of the fundame ntal freq uency

[20 Marks)
1- Express varioas forms types of Dunkarley,s on the multi-degree system.
2-Estimate thefundamental naturalftequency of the beam shown in Fig.

AI dda are given
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Problem (4) (20 Marks)
A) Write down the equations of motion of the shown system (rotor, disc and bearing).
B) Express the mass and stiffness rnatrices.
c) calculate the natural frequencies and mode shapes of the system.

(": s,/d:)

Probtem. 5 (20
For the analysis of torsional v ibrat ion system, shown in Fig ,The mass moments of
inert ia for the gearbox and propel ler are J1=L.75J, JZ=J, and ip=J respect ively,  and the

st i f fness of the gearbox and propel ler shafts are KG=5K and Kp=46 respect ively , i f  the

gear ratio is Z7/22=O.5, and the moment: M(t1=1y1o sin ol t acts on the first gear. l-Derive

in matr ix form the equat ions of torsional system.2-determine the natural  f requencies

and mode shapes ,and sketch these modes, then check of the results 3-Find the proper

value of Jp of the propel ler i f  the f i rst  gear JL becomes at rest,4- l f  the propel ler is

very large and modeled as bui l t  in f ind the new natural  f requency,
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