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, (Rls *J.ili'"";i;;;';;..,fi$i;- *;;nica.l Engine.,.,n*i,u*. 
Marks: ?5

Time: 3 Hottrs 
Answer any five questions

All questions carr)/ equal mardts '

la) Explarnclifl'ererrttlleoriesof elaltl;lail'='*CldiscuSgthe thctoroi'sa[et)'"

b) A round bar. oi length L,'tapers ',"ii";;it 
i;; ';t1;: ', 

at otre ctrd ro radius r2 at:the

otltcr' Shcrn'that the extension p'nduteJ b'v a tensile axiai loed P actitrs et tlte smallei :

[8-7 ]

cnd is Pl 'l(2r.E' ri)'

2a)\\,'iratislatrgLreStrCSSC0llCctltt.atiotll.actor.]Describeitssir,.rlil.icance.
b) ,.\ s.rootl.r.""url".r-n.n,, of .ir.ut",i'.^rr, ttl'io'-., 

'-.,,.,ottt 
if hot rollecl stcel is strbiectecl

ro an axial ioacl which varies tionr 7lt\ in tension to 5 kN irl cotrllressiorl lt is also

sLrlr.iectetl to a transvcrse load.lt,tht'f"t tna ivhich u"'itilt'o''" +8 IiN to'! kN The

lengtir .1. the cantilever is 400,';,r-,.'t,,. ,r.,aterial propcrties tlr( 6^1 ,= ,500 
NtPa"

o, :300 i\'11'a. Factor olsat-etv 't'u,,i'ot 
t;il;'';'2' t'ini 

'ttt 
cliatttetet of the bearr tbr a
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rel iab i I itr ol c) 0 9/n '

3a).\cilirl.lcrilcirclisheiclorltilecl,linclerbr8nutttbersol.bolts.lheirltlerdiarrreterot'tllc
cr,,lincler is 350 nitrl. 

-fhe pressllre i't'itfi the cylinder varies fio'n zero to a maxit.nrttl't

pressLrre or z.i vipn lrr. ulrimare ;;,;;i. ;;; ancl yield slress are 630 MPa and 38t)

I\4t)a respectrveiy', 'l-he bolts "" 
ti;;;;;;ti'ttltrt i;iti"l. urcl.ed oi' I 5 titnes the steatrr

iozrcl. ,\ co,per .sbestos gasliet is"r.a to mal(e'the jti',t leli' pt'.til l al'e thctor ot

salety is 2 5 Negiect stress conce'**ilo' lactor' Find thc size of thc boit'

b)F.spiaintheclesignolbolt''''u'ittt"n-,'"tito''"loacling'i7+81

-l.a) \\ ]llrr i: il Cottel .1tlint.l \\i h) is cotte r prclr,iciecl u,ith it tltl)cl.' I.illtl \\ ]l\ is the tirper

grror rt1t,-l L)lrl\ ()tl tltre sitl'- I recir-rired tcr

b),\r'ecLarlglrltirsLnrlilie\l4lIllr\\itle'l0mrlltl-ricliarrtlTilltlrlOrrgts
rra.s.rit ir00 N_r, torcrLle t,rorn a'5'0 ,,-,r,,,1i",.,-,"ter s.iid shatt. f)eter..rire r'iirether ihc

lcrlgtilissrr].ilcientorn()t'iltheperrlissibiesl-rearstressar-rclcrirslrillgStresserelirlitecl
to56\1i'aand 168\lParespectircl'r' 
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5. [)esiun a brrshecl-pin I\ i]e.lle xible coLrllling t0 ct)nnce t a l)tlrlr]l shlllt to a rnolor shali

Ir.arlsrllilt.irlg]2li\\at96()rprl'r..fheor,erallt0rc]Llcisl0%tnoretlratrlllealltorciLle'

)lli:l:"lii::lT;ffi::lljii'ili]i,,,r srrrss ,i,r srratt a':cr riel tuatcriar is 40 MPa ard

80 NlPa resPectivelr''

Lrl flf'r.'rf f 

"rvable 
sliear stress fbr cast irotr. is 15 Ml']a'

c) The allou'able Utu'i'lg l"ttsure tlr^r1!ber bush is 0 8 VIPa'

l'he rraterial of the pi'r is'sa'lte as thitt of shaft and ke1'' il51

t

--j'.

:



6.a) Prove that a stl Lrare lier is eclLrallr strong in crLrshing ancl shearins
' b) i\ calltilever beant o1'sc1 lrare sL'ltrL)n sullllot'ts un electnc ntotor uerghing 1000 N at a

distance o1'-100 trnr 1l-on't the flred end. II the allou,able srress ol beam rraterial is
100 N/mrlr. Deterurinc section ot'beanr. [g+7]

J.tt i irtd tirc rl iarttctcr ',1 .r .ulid :trrl .lruli tt, lrurrrsrrrit :U l'\\ lrt 100 r l,.rrr. IIrc rrltinrirtr:
shcar strcss lbr thc stecl nra_\ be takcn as 360 N4Pa and a factor-rtl'saf'et1 as 8. If a
Iltrllou :ltali rs to be Ltsccl in placc ol the solicl shali. l-rncl tlre insicle ancl oLrtsicle
dratttete r ti hcn thc retio .r1- insiclc to outsrde cl iantetcrs is 0 5.

b) \\ihat do you nrean bl prelerled nunrbers'/ Explain vi,ith tlre help of an exanrple. l8+71

E.rr) Dcscrihe tlte dcsisrt procedurc ol'l LrrLrclile.i.,int srrb.ieetcd tu a rrorrrrrrl loatl ing.
br \\ lrrrt ltlc dillirerrr lppliurrliun:.il llcriblc e.,Lrplins'.) l8-71
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