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Mechanics of Maf;ffiials
Time: 3 hrs. @*tn*" Max. Marks: g0

{M hd
Note: Answer any FIVE full questions, choosid#PNf full question fro4n each module.
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iv) Elastic limit v) Modulus of ffiffi v| Poisson's ratiffi (06 Marks)

b. A compound bar consists of sffirffi of diameter 20mmffi#y fitted into a copper tube of
internal diameter 20mm aq@t-ffiidkness 5mm. if the bar i-s*Subjected to a load of 100kN,
determine stresses develglei{ &St*o materials. Take { ofsteel as 200 GPa and for copper as

l20GPa. *W Jry (10 Marks)*"Y,&'\

z a. ' Derive un 
"*rr.rgp6ffiflrension "f 

,,f#rprtrffi; circular bar subjected to axial load.
,mch'qfu,.Y \ (08 Marks)

b. A bar of 2Op$ffieter is tested in tepr{ffit is observed that when a load of 37.7k}.1 is
applied thgtx#L*ion measured ovqr a ffie bngth of 200mm is 0.12mm and constructionapplied tfrg€*SrKion measured ove.r u m; bngth of 200mm is 0.12mm and construction
on dian;ffis&.0036mm. Find Po$sonss ratio and elastic constants E,G and K. (08 Marks)qry @,e &d'\\dwdW&* \ l& \" 

'{d{Wll- 
Y"*w& tuS@Iez W3 a. The stresses at a point 1n qpcdmponent are Pmffi tensile anfuffiVfpa compressive.

Determine the magnitudB*{normal and shearffis$sbn a plane F!#,{ted ai ri angie of 30ouerermlne rne magruEucBss%Lnormar flno snearffifissEs on a prane ffiffi#{leo ai n angie or JU-
to the axis of compregsffiStress. Also determriit#rthe magnitude Hliddirection of resultant
stress and magnituae ffiiximum shear stffim" * d (09Marks)

b. Solve the aboffiemr(a) byusing lffiW*,e methoffi (07Marks)

*fry* e"\W . mffion *Y.4 a. Calculate , i;ffiuog, in length ffi,ffi. in dianrelefl iii) change in volume of a thin
cylindrieh[shell lm diameter,ffirm thick and strffi when subjected to intemal pressure

of 3rgffiTake E = 200Graffirbisson's ration ffi0.1. (0e Marks)
b. Find\[Fthickness of meffieflessary for a cylindrical shell of internal diameter 160mm to

of SIriPa. 6ffiu* hoop stress in the section is not exceed

a{Jb (07 Marks)

i) Stress ii) Strain $#qetu iii) Modulus ofElasticitp

withtand an internal

*fupara. * uW e*q
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Mb ffi' il.-%@W #W iueffe-r
5 A simply trBpoffi.u-of l.rgffiEffi
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6a.

15AU34

(09 Marks)

diameter is to replace a solid

b.
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a.A having an 60% of its

shaft ing the same at the same

materiaf if the material to be is also same.

b. Determine the diameter lid shaft to
stress should not and twist
2rnTakeG=lO0GPa. (08 Marks)
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8 a. Derive an e*@flon for criPPl
s

b. A colunffLo*f timber section
Younffidulus is 17.5

I Crffiirg toad iD Sq#ffilffi for column.if faetor of safety = 3. (07 Marks)
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a-Wn". : i) Strain e#4$ -ii) 
Resilience ffiFroofresilience iv) Modulus of resilience.

@' *duauF *s (04 Marks)

6.dn.rir. uo .*prrffi for strain .*Hffif stored in a bar subjected to gradually applied axial

load P. ffid n*#il* (08 Marks)lOaq r. y*#,y
c. State andffiifr Castigliano's-fiffiiheorem. (04 Marks)

,c-' OR
10 a. State and explain the rpa--ffiffim principal stress theory. (04 Marks)

b. Determine the diamet8ffibolt subjected to an axial pull of 9kN together with a transverse

shear force of 4.5kN $sing
incipal stress theory
Lear stress theorv
= 85N/mm', ,h.a, stress = 50 N/mm2.

i) Maxirr
ii) Maxiq
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A beam is simply supported and carries u-Upf 

"f-dqffirffi 
run over the whole span. The

section of the beam ir r..tungular having depth a$ Yp0mm. If the maximum stress in the

material of the beam is l2OMPa uoa *ori.nt Sffirt'ia of the section is 7 x 108 mm4, find

the span of the beam. g%-;'P (07 Marks)

,t cast iron beam of T-section as shown ,ft nigT{6(b) is simply suppor[9d on a span of 8m'

The beam carries a UDL of 1.5 kN/ml,@Swon the entire span. Det8flmine the maximum

tensile and maximum compressive streffi ' q',:;
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(12 Marks)


