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Answer a l l  the fo l lowing queql ionq:

Question No. 1_{4L$a rks}

measu res,r I LOs ( a l,a 2,a3,bL,bZ,bg,ct,c?,,cl I,

a-Draw the shear force 
1nd 

be ndirrg n ' t rn ' rent  d iagrams for the

b-Determine the moment of  inert ia oi  the sect ior" l  a i"ea si rcrvn

t ! ' le x-axis and y-axis"

c-An anvi l  consist ing of  a rectangular pr ism arrc i  l i r , ro c i rcular cones is shown in Fig.1.-  c "
Deterrnine t l re mass rnoment of  inert ia wl t l ' r  respect to x-axis,  y-rx is and z-axis.  {10}
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Qu gstio n rs p.-3*J?ti in-a rJtp i
A satel l i te is descr ib ing an el l ipt lc; i l  orbi t  r : t  e(ce,r ' : i ic i ty e= i /5 around r l :e eart l 'n; i th

minimun"r distance i rom the etr t f ,  canter i " , ,=3i l  i r .4rn as s!rown in Fig.?. ' la l<e the' i i " i i?$$ of  t f ,e

cart t r  f l r ,= 5. !J76x10r* l lg ant l  t l r :  r i r i i r 'e i 'sai  g i ' i ' " ' i i r t io l r ; l  constarr t  b= 66.73i i1CI- t t  i r : ' f  l ig,sr ' { t ' ,
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a ;alcuriate :-

*--r"hre niaNirn*m ar:ei  nr in i rnum veioci t ies uf  r ! ' ic  satei i i te vo ani i  ! ; '  ,

b-The per iodic t i rne t ,  
-

c- l f  ar . lx l i iary roclcets ai 'e f i red,  \ td l ren ih* s;rrer i ! i te is at  point  F. , , to increese l ts uelr ;c i t l  t , - '

eEcafrr vtl l*clttrr ir", f ir ici t ir.r r, '*-oi 'k ricnr: l. iy t i lr , luxil iary roci<ets.l l ' ie satcil i te rf ' ;-rss 5 i ig.

rh, *g!igs.-ry9,4- gj.-u"e r k g i
Two spheres .A and B eacfr  have a i l rass cf  l r " i )  i<g and the in i t ia l  ve!r lc i t ies shown in Fig"3 . iust

nefore they col l ide .  i f  the coei f ic ie nt  of  rest i tut ion e= 0.5 ,  deterrnine their  veloci t les just

{Marks l
L:eam shown ih Fig"{1-a}} , { ,ZCI}

in l - !g.  {1-b} wi th respect tc;
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Question i\{o. 4, B5 mark$
The pump shown in Fig.4 draws air  wi th a rate of  6 kglsec through the tube A of  d iameter D
v"ith a veloci'ty v and discharges it at outlet vel+city u through two tubes B of diameter d,
f f  v= 10 mf s,  D= 0.8 m ,  d= 0.2 f l1,  d= 45o, deterrnine :-
a -  The out let  veloci ty u,  and
b -  The force F, required support ing the pump.

Question No. 5 f 1,5 marks)
Link AoB shown in Fig.5 rotates about the bebr ' lng o.  A piston c is corrnected through a
l ink BC which at  the instant shown is vert ical .  Angle AoB is LzOo where oA js hor izr :ntal  .
l- lte point A has an upward velocity of 3 m/s and ql upy13l{ accgleration o f 1.s m,/s,,.
Determine the l inear veroci ty and acceterat ion of  the piston c .

Quest ion No. 6 {15 marksi
In Fig '6,  a disk of  radius R= 50 cm rotates abcut i ts axis oz wi th constant angular vel , rc i t i r
s i= 40 rad/s '  Simuftaneously,  i t  is  err ibedi ; , , i . i  in a f rarne which rotates abr.rut  the vert ic;r l
a*r is oZ with a cor ' : ; tant  angular veloci ty u2r lg rad/s ,  Detcrn-, ine : .
: : -The resul tant  angular velcci ty arrd angu!ar accelerat ion of  t i re disk ,
l :  / \ t  the instat t t  when the aNis oz coincides with t l ie axis oY, deternnine the ! inear r . ,e: l i -nci ty

, : r rd accelerat ion of  the point  A on the dis l t ,  ar id
c-fhe generated gyroscoplc nroment Mc i f  the nrornent of  inert i ; ;  uf  , . ! - r , . .  d isk about t l le axis

oz is l,= 1.2Ci kg,:11r2 - R
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