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Answer al l  the fol lowing questions:

Question No.1 (12 marks )
Draw the shear force and bending moment diagrams for the beam shown in Fig.(1),

ta'L

Quest ion No.2 {10 marks )

A part ical  of  mass 10 kg is moving in a hor izontal  straight l ine wi th a in i t ia l  veloci ty vo= 20

m/s.  An upward force Fu funct ioning in t ime is appl ied to i t  in a direct ion normal to the

ini t ia l  d i rect ion of  mot ion.  l f  the force Fu var ies according to the graphical  representat ion

shown in Fig.(2).  Determine the veloci ty of  the part ical  when t=4 sec and i ts direct ion wi th

respect to the force Fu .  Suppose that the force does not change i ts direct in .

Quest ion No.3 {  8 marks )

A r ig id bar of  neglected mass is mounted on three simi lar  spr ings of  length L= 0.5 m and

st i f fness K as shown in Fig.(3).  A block of  mass m= 30 Kg is droped on the bar f rom a hight

of  h= 0.6 m so that the spr ings deform ident ical ly.  Determine the st i f fness l (  of  each spr ing

required for the bar to reach i ts lowest posi t ion at  y-  0.3 m. Assume that the blocl< is not to

rebound after hitt ing the bar. 3.
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Quest ion  No.4  (10  marks  )

Two smooth spheres A and B have in i t ia l  veloci t ies just  before they col l ide as shown in Fig.(a).
l f  they have masses mA=10 kg and f f ie=5 kg, determine their  veloci t ies just  af ter  impact,  and
Also f ind the loss in k inet ic energy due to the impact i f  the coeff ient  of  rest i tut ion e=0.8 .
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For the mechanism shown in Fig.(S),  the crank OA rotates about a 5r i r r  {Ci  wl th a constant
angular speed of  t r l= 30 rad/s (  in c locl<wise Cirect ion )  .  l f  the lerrgt i r  of  the cranl< OA=6 cm
and the connect ing rod AB= l -8 cm and the rod BC= 12 crn,  calculate t l ' ie veicci t ies of  the
block B and the block C. Also,  deterrnir ie the accelerat ion of  the t r lcr t< B.

Quest ion No..6 {  I  r r rarks i

A v ibrat ing system consists of  three masses i ' I ' r .=r(rz*f f i  f  7 Kg cor l r r€cted to a nrassles:s Llearn
at ld a set  of  spr ings and damp€rs as shown in Fig.(6) .  l f  the coeff ic ients l ( r= Kz=X0C fr i /m anC
C1=Cz= 0,5 N.slm 3nd Lr=lr=Lf A,4 m. wr i te dow the equat ion of  rnot ior-r  a i r tJ l . ie i rce caiculate
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the natural  f requency of  the system.
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