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Note: This question paper contains two parts A and B.
Part A is compulsory which canies 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit. Each question
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Draw the stress-strain curve for mild steel and indicate salient points.
What is lateral strain and poisson's ratio?
Describe the concept of shear force in beams.
D.i..f_ferentiate betw--e--e...n varying loads -q1d uniformly.d-grributed loads..... ..
What...'dSsumptions ar,erii'iide in theorviof5tmole UlirJirrna ', i i r--',
Wtiat arett e aavh,itages ano apptidations sf i-sectio;tT ; f ti i i
What are the axial stresses und io*pound stresses?
What is maximum principal shess theory?
How the shaft is designed for maximum shear stress?
What is hoop-stress and volumetric strain in shells?
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How the temperafure stresses are developed?
A steel bar is placed between two copper bars of sam e area and length at a temp of 150 C.
At this stage, they are rigidly connected together at both ends. When the temperature is
raised to 315'C, the length of bars increase by 1.6 mm. Find the original ieneth and
stre6sEs.in bars. Take E*.; 200 Gpa;-P.,=,100 Cpa; os :..0,000012 per"...0d"...O. : O.[QOOIA . .

P.t::'q. j r"-i i i.......,."ii 1 i. .ir' , i*,,;i I pfs.lii 'l'i '..!.......,' i'',i'..-....j i"bR i'ii,.; !^1i; t, i.r....j
Derive equation for the relation between three elastic moduli.
A bar of 25 mm. diameter is subjected to a pull of 70 kN. The extension measured on a
ga:tS.e te.nSt| of 200 mm is 0.1 mm and change in diameter is 0.004 mm. Find poisson,s
ratio and values of three moduli. [5+5]

1"f.rqnra ,upport-.4,ug..ani,-of ,p*-i,g.rn"6arry as uo- ii gf'ro rNlm.o-ver6'lengrh of j.* i
frornleft*upportlantl.ilsojfromright\uppoh.oravii'Sn.andgMdiag6m.i : - 

[tiji'{.,, i_,i
OR

A beam of length 12 m has overhanging;: m on left and right leaving the span between
the supports of 6 m. It carries UDL of 8 KN/m over the entiie length ind a concentrated
load of 10 KN at the right extreme end. Draw SF and BM diagrams and find the point of
,cg$ra flexure poinl. t10li-i,,: i"i-i i:,.i i-nii i".i: i_*.i
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How to find neutral axis of a beam and explain its importance?
A cantilever beam of cross-section 90 mm. width 120 mm deep carries a UDL of
12 KN/m. over the entire length an-d a concentrated load of 15 KN ut tt 

" 
right end. Find

ltr-l.teenOine 
stres$ in,t-l1e bfurr, wtjen'flo"t3pgth of 6earn,is.l0 m. i 
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A rollEd steel Joist oii':Slction has flaffiength of :60 ffi. wide and2b'fim thick **''-t
a web thickness of 20 mm. and overall Jeptn 6f t-Section is 600 --. if ,t ir-U"u-'"uoi",
a UDL of 40 KN/m over the simply supported beam of span 10 m, find the maximum
stress produced in the beam. u0l

$t-a p-Oipt in a sfizined..material, the".infsqsities of:norrnal.stresses on.twa...planes at:.ripht ..

fl|gj"f to:each other"hte 35 N/mmi'and: ZOiNlmm2 polh,tenSile. They qie,accompaniedlUy- ':
shedr stfess of l'5 N/mni'. Find 'the'piirtbipal planeb hnd principal 

'itress'es. -Find 
uiSot--'

maximum shear stress tlO]
OR

A circular shaft of 12 9m dia. is subjected to combined bending and twisting moments.
The bending moment being three times the twisting moment. Il the direct tlnsile yield
p"it]l 

9-l material-.is.,350 MN/m2,anfl factor of safe.-ty on yield is.-4,....find the aiiowahle
tw-l9turg inomentib-y a)Miximum pf[nqj'ba[ stress theo_ry,,'6) Maximdm_-shp6i -stress thgply.i' 'i
! i i, i i i i....i l-'i l, .i i'*,.,,i...'...j i--i l".j- 
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A hollow shaft of 600 mm. external dia. and 400 mm internal dia. is transmitting a power
of 6000 KW at 160 rpm. Find the shear stresses at the outer and inner surfac-e, ff tn.
shaft. Draw the shear stress distribution for the wall of the shaft. Find the twist over a

!^"i .r"', i ;i,, i ':.On , l,r-., i"""*.,.......... ';"'r"",,.r--..

A shell9f a m. lon$' t'..ryoiameter i$;bjicted to;iininternbl pr.rrur*ioi I N/mm2 rthd: i
thickness of shell is lO"iirm; find'the'ciiC-umferential uni iongit oinat stieis"r. eirJuir-;' "
the maximum shear stress and changes in the dimensions of tie shell. Take E :200 Gpa.
and poisson's ratio : 0.3. Il0I
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