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g. Plol thc shear s1r€ss y^ shear strain curvcs ior brille and ductilc

h. tlo$ are the Youn8 s dodutus ofelasricity and Modulus ofrisidity

i. Brien), cxplain rhe difcredce belween .neutral laver,and ,nenrrnl

.i. Brietly explain Polar Mohe.1 oftnertid atrd }here is it used?

SECfION.B

2 For a shall itr pure lorsion. cdrying 800N.nr oftorqre. desig, proposal
rcquires &c shlfi to havc a hollow cncular ..osrsectio{ \virh 6omm
outside diamerer Dctemi,re rhe rnaxinum iNide diamcler the shafi can
hale rvilhour exceeding ihe a,louable shearing sliess ot 12.6Mp.. Takc
u q0LPa.

3 A 5m loug hollorv lube wirh outo and irtr* dianetcs ot tlmm and
lomm. respectively, was lolnd to extend by 6.5nm under and axiat
tensile lold ol90kN. DcreDnre

(a) rhe buckling lo.d lor rhe rubc Nhen it is osed as a strur w,in hjnsed

(b) fte comprcssile load yith a tactor ofsalerr or4.5.

4. A tuain t\aici pipe havin8 cxtemal aDd inlcmxl diamerers of 1.53h and
I 50 m. rcspecljvel), supplying Na&r to city is running tull. Detcrmine the
nraximun span on $iich lle pil)e may be fuet, suppodcd $ifiout cx@ediig
a bcnding stress of601\4Pr. Thc unit $,eighr otsreel and warer nray be
laken as r'6:0kN/mr and 10kN/n3, respe.livcty,

5. A 40nm squre bar oflcnsth l60nxn is su6iectcd to m axialConpressile
Ioadof 20kN. Ifrlre laleral straiN are prevcntcrt try applicalion ot a

'rrhr 'exen '.pre..u(ot.uL'l--i'lm on I . l"rcr J .Jr.. .oorp rl-.

(a) thc intensny ofpresure and 
-

(b) drc change in dre vohnne. N,lodutus otela\riciry and poi$o.\ aio for
tLl( 1rr.'.i r( loo.llJ a.. u

INSTRUCIION TO CANOIDATES :
I SLCTTO\A s CONIpUTSOR/.oasrst.nq ot TEN questions cdrry,nqrwo marhs eachi:

3.

sEclroN-B Lonrains FtvF cu6rion: calyrng FrvE marhs each.nd
srudenrs has ro.nempr any FouR ques{ions.
sEcIlON-C contains IHREE questions ca0ying TEN marks each and
srudents has to attempt any TWo questions.

SrclIoN-\
l. \r flr( brielh

i. A snlpll $rrporrcd bearn otunilirm closssection is subjedcd to a
Da\rnum bcndilg nromcnr otlokNm. rirs cros seorion is . hotlo$,
rubc vlith ourer diamel.r 40 rn.r and irrcr di.mdcr i0 nnn, iiDd lbe
!Jue ol mrximunr bcndins stress.

b. lrind rhc ralio oltoral etongatton ol ! bar otunitotrh eross,secrion
troduccd uD.ler irs.r0 \reight t. rtre etonga(ion produce.t.o) rn
.xtem.l lond cqual10 rhc Neighr ofnre bar.

. I:l0d lhe ratio ol ttrc iorsional nonrenrs ot resinancc of . sotid
circuldr shall ol dllnreler 'D and n holow circutar shaft h.vnrg
c\rcnrdldiarncLer 'D'ald intcmal dia ieter.r].6D . t ./

' c r'1ur.'. ,,..ca,. -.1'-t to..i,t-',.lt trc /
e\tension ol'rhc brr ovcr i giree tcnglh ot2i]OnD ts 0.3nrm The
decrcasc in di!trrcrcr is 0.0tBDh Iirrd rhe troisson,s Elio

c tlrieUr c\pl.nr rl[ 0rxiDrm Irrticirr!l strcss itreoD otfaitffe

ll li an chtrrnl s subjecld nr p!r. strearijrg slress ot.l0N,tpa,lhen iind
thc lalue olmaxinunr trinciprt srress
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6. Deiemine the reacrive torces in thc cabte supponed beam loaded aid
supPo.t€d as shoM in Fig l

8.
^r 

a poinL in a stained bodi direcr rensile srressijs.f l20Mp and
70MPa acr on mulually pe.pendlcular plrncs Deremirre thc sirearirg,
sLre$ thal c.n be applied so thal ihe maior DriDcipat $.ess is limiled ro
l35MPa.,{lso determinc the miror priocipal srress and lhe maxinrnr
shed stE$ de?eloped iD the materiut. Ako nnd fie orienratoi otprincipal,!-
pltues aDd naximnh shcar slress plrDcs, show rhese stEsses on properl)
oriedted elcnenh N wcll. Use lhe Mohris stress circle approach.

A composlle br ofsize 26dm . 28 nhr decl js fabricaled by ptdcilg d

nal bar ofrlumirium rlloy 26m! wide and 8m rhi.k bctueen t*o (eel
bar each 26mm rvide rnd lomm thick. Thc rhree bars are tasren..i
togelher dt Lhclr ends *he. rhe renpemrure is t2'C.

(a) Deleftine dE nress nr each otrlle marrials rvhen lle renrDcrarure oj.
.'e.'.nf-iebd r. n..eJ r, <t.

(b)  t lhis stagc m arin] compressivc lo.d of20kN is aho attticd (o lhe
conposne bar, compurc l]ie fin.l rsses in s(ect and ahmuriun.-lhc
Dirdulus olelanicny and coelfici..t ol l]lemrat cxptusidr tor sreer a,c

.200GPa and 12 , l0 6,,'C, respectilcl!..nd thosc tor dtLmturm rre
65CPr drd 22 , i0 6/"C, respecrilety

'-1

Fig. I

SECTION.C

is .iaidly Uxed al iLs basc A and caries

,.1

+

I

l

Fig.2.

(i) Drarv the axial force, srcar lorce and bending Dronenl diagrams tor

(ii) Detetuinc lhc h.giLude and di.cctio! oflhe horizonlai torce apptierj
at D rvhich yould be requred ifthe fixing moment d,{ is io be zcro.
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