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I a. Define (i) Hooke's law (ii)

Note: Answer any FIVE fult questionsffiosing ONE fult questian fiom each module.

loads Pr : 80 kN and Pz + 60 kN. Find the reactions developed at the ends A and B.
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b. Derive an expression for the exiension of uniformly tapering rectangular bar subjected to
axial load P. .:j,r, .ri ,'::::,:.:''',''+, (06 Marks)

A stepped bar of steel, held between two supportilas':Shown in Fig.Ql(c), is subjected to

- Fig.Ql(c)

":::::::'::'j:": OROR
a. A steel bar is placed betw€en two copper bars, each having the samq aiea and length and the

steel bar at l5oC. At this'ltage, *rey are ,r-,ig,ltiy,:connected togethei"at both the ends. When
the temperature is'iaised to 3l5oC, the lengh of the bars increases by 1.5mm. Determine the

originai length*afifi:find stresses in the'&";. Take E. : 2.1 x10: N/mm2, E" = I x l0s N/mm2,

os : 0.0000121q't; uc: 0.0000175/"C. (10 Marks)

b. Establish a rehtionship between thrc'iiiotulus of elasti,ci"ff=and modulus of rigidity. (10 Marks)

Modute-2
a. DerivE,rii expression for tS$:::1166a1 stress and shear stress on plane inclined at '0' to the

vertidal axis in two dimdi&ieinal stress slstery with shear. Also prove that the sum of normal
.turt!.ssses on any two mutuatly perpendiculqp,lanes are always constant. (12 Marks)

bi.:,4 thin cylinder, 2,m,..:ld'iig and 200'mm in diarneter with l0mm thickness is filled completely
',"wlttr 

a fluid, at arftathospheric pressrrre. if un additional25mm3 fluid is pumped in, find the

longitudinal "m,S loop stress dpv€ldped. Also find the change in the diameter, if
E:2xl0s N/irun? and Poisson's ratio : 0.3. (08 Marks)

OR
4 a. At a point in a loaded eldttlU'member, there are normal stresses of 60 MPa and 40 MPa,

(both tensile) at right angl*' to each other with positive searing stress of 20 MPa. Draw the

Mohr's circle diagram:an[ find (i) Principal stresses and their planes (ii) Maximum shear

stress and its plana;;6 (10 Marks)

b. The intemal aqd 0ii6mal diameters of a thick cylinder are 300mm ard 500mm respectively.

It is spbject.ffi,,,,un external pressure of 4 N/mm2. Find the internal pressure that can be

applied if thq::permissible stress in cylinder is limited to 13 N/mm'. Sketch the variation of
hoop str.ei.smpnd radial stress across the thickness of the cylinder. (10 Marks)

iliaai: , ::::::":

I of3



5a.

18ME32

Module-3

of 1.5m from the free end. Draw the shear forcdpnd bending moment diagrams for the
,,::ltr \:. ,

cantilever. (06 Marks)uallllv vvr.

b. Draw the shear force and bending momeqt difuams for the overhangi4g beam carrying
i r:j!,:it[]t!r I a 

^ 
I aT --

Draw the shear fbrce and bendmg mome+t clflEfams _ror 
tne oYernarl*q,5g o:alrl:alr-v-urts

uniformly distributed load of 2 kN/m over'@'entire length and a poiffi.iload of 2 kN as

!" ":;i:1,

':l;".r/shown in Fig.Q5(b).
,:- 'rll1l\' 
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(10 Marks)
t*, ---4-1'----4
Fie.Q8(b)
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a, Derive an expression for Euler's U"cttin@ffil8ng elastic column when both ends are

fixed. State the assumptions. **- =ft *:r , -(lo 
Marks)

b. Derive an expression for strain energy slffiin a beam under bendlp#Wo find the strain

energy in a cantileverbeam carrying a pffioad at the free end, Y (10 Marks)

+

sdHbn \
l0 a. Determine the buckling load fog"6ffit of tee section, the ffiidth being l00mm, over

all depth 80mm and bottr fta11gffi%H stem lOmm thick. The Stttn is 3m long and is hinged at

both inds. Take E:200 GNimfoe {,, dP (l0Marks)

b. State and prove Castigtiaqo**tiiit theorem. ;"i.-e (10 Marks)
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