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Question No.1 ( 14 marks )
Draw the shear  force and bending

Answer al l  the fol lowing questions:

moment 
t?Ftitt 

for the beam
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Fig. 1

Question No.2 ( 12 marks )
Sphere A has a mass of  25 kg and a rad ius of  60 mm, whi le  sphere B has a mass of  5  kg

and a rad ius of  30 mm. l f  the spheres are t rave l ing in i t ia l ly  a long the para l le l  paths wi th

the speeds shown in  F ig .  2 ,  determine the ve loc i t ies  of  the spheres immediate ly  a f ter  impact .

The coeff ic ient of rest i tut ion is 0.8 and fr ict ion is neglected.

Question No.3 ( 12 marks )
An a i rp lane f l ies  hor izonta l ly  a t  ve loc i ty  vo = 250 km/hr  when two parachut is ts  jump out

hor izonta l ly  as shown in  F ig .3 .  Parachut is t  A weighs 800 N and pushes against  the a i rp lane

v i th  1000 N force appl ied for  0 .3  sec.  Parachut is t  B weighs 900 N and jumps shor t ly  a f ter  A,

pushing wi th  1200 N force for  0 .25 sec.  What  wi l l  be the f ina l  l inear  momentum of  the

ai rp lane which weighs 50000 N wi thout  two parachut is ts .
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Quest ion No.4 (  12 marks )

r  the mechanism shwn in  F ig .  4 ,  the p is ton B is  moving to  re f t  w i th  a  ve loc i ty  o f  0 '8  m/s and

an accelerat ion of 10 mlsz '  Determine :

i  )  the angular  ve loc i ty  and angular  accelerat ion f  the crank oA'  and

ir )  the velocitY of the Piston C'

Given : OA= 50 mm, AB=AC= 160 mm

Quest ion No.5 (  10 marks )

A stepped disk of mass M=20 kg is attached to three springs of K=100 N/m and two dampers

of  c=20 N.sec/m and mass (m) of  2  kg is  hord ing wi th  inextended cord as shown in  F ig '  5 '

The radius of gyrat ion of the disk is 0.3 m. what is the equation of motion for the system if

the mass (m) is  d ispraced wi th  in i t iar  ampr i tude x  and hence the d isk is  ro ta ted a smal l  angle 0,

in  c lockwise d i rect ion,  and then re leased.  F ind a lso the natura l  f requency of  the system'

Given:  Rr= 0 '25 m and Rz = 0 '4  m '

K

vfo'6 mls

ffin1sz
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GOOD LUCK

With our best wishes
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