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Note: This question paper contains two parts A and B.
Part A is compulsorywhich canles iimarr<s. Answer all questions in part A.
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;' ' . ,.,';', .. i'r.. .rpi{i{T_A i i,.,, ., j---,.. ,r;-_.1.a) Define resilience and its impact on hardness (25 Marks)

b) Differentiate Sudden, impact urO ,fr*[ foudings. t2]
c) Explain the point of contraflexure. 

ur,EJ' 
t3l

d) Find the maximum bending moment in a simpty supporred beam carrying a point [3I *
,' | ,, ? fft*L',lH:L,l;ttrr"$tTl:ilHffi;;; :r:l-I 
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[li"'-ih) on what principar is maximum ,t uin tt 

"*y is based upon? frli) Ratio of diameiers of two-shafts joineJir.!.io is z. ritwo shafts have same materiar andsame rength, what rvourd bc the ratiu urttreir angre of twist? t2l
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2.a) Draw stress-strain curve for Ductire and brittre materiars. (50 Marks)
b) A straight bar 500mm tong is is mm diameter for 300 mm length and 15 mm diameterfor the remaining lenglh.-If rhe".-bar...is.,subjecteJ t-o an. u*iul nylt of r; kN, find the...E*teirsion of rhe f,ar. iir;l e=)oU 4,[j "--"'""t" ;I. : ----.:, j

^ .i i-Ir ! i-''i - -"., 'i6n i i i ;;, i""-.1. [5+r5]i- ij3' Two equal washbrs 15 cm apatire.olrlirrea 6'"t*."nturigid liorizontal base aid a: 
'i

rigid horizontal plate by two equal bolts. The bolts are 30cm apart, arrangedsymmetrically on either side of *uih"rs and collinear with them. Initially each bolt istightened to a tension of 27kN with an .*tension oio.oo+s"*. If the compression of awasher is four times the extension of a bolt ro, ttr. ,ume Ioad, determine the increase in
f,usion 

in one bo:rr-rvfiirin'rthe ourerlonffi;;.;il;';.fu:or.iv;"" _'l-:: 
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Draw the S'F' and B'M' diagrams for the propped cantirever as shown in Figure I andfind the position and magnitu-cre of the ru*imu* g.M. 
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5' Construct the axial thrust. shear force and bending moment diagrams for the beam loadedas shown in Figure 2.
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Figure: 2

A 'beam'AB suppottd at' its ends has a sp,an of 2 m c-ar,ries a unifor.rnly di.stributed load 0f ,,
200ikNr/m over the entire span. lhg crcrss sectiop-of the bearn is.a.t.r..,io,,. laving .:,fiange *idth r25.'rrr, fiong. trrickness Ii ,nrl'*;o,i,,l'[,;r;;;iunj orlrrra.ptn200 mm' calculate the maiimum shear stress in the beam. Also draw the shear stressdistribution mirr king principal valucs.

oR [r0]
A horizorltal uantilever 2'5m long is of rectangular cross-section 5Ornm wide throughoutjt"s" lengttr and depth vjarylng from"-S0_rlrn.to l50mm.at the fixed end,...{ lsad of 3kN AglS at.the fr:epjend. Find.r)re ppsitio, oiir,i rhjsh;;i;;;;;a ;;fu;li,;;J;"oi,l,r*,,ru,, .bendingstressinduced..,'.,,jj?'-".

A thick cylinder shell of 300-rnm inside diameter is to withstand an internal pressure of30Mpa' The allowable tensile stress for the materiar of rhe shell is l50Mpa. Determine

i|Iriil;1ffil:,:Hl,:' the basis or roilowins rh;;;;, or rairure negrecting the
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c) Maximunr principal strain theorv ,i .j

d) Maxirnum strain energy theory
Poisson's ratio :0.3.

Derive the 
'arious 

design parameters ur?ft ,on.,s circle. 
[10]
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11.

A solid alloy shaft of 60mm diameter is.coupred in series with a hollow steel shaft of thesame outside diameter' Determine the inside dir*;;;f ir,. steet shaft if the angre oftwist per unit length is TYoorflraitiir,e alroy .r,urt. wr,ui is the speed ar which the shaft"transmits +zOkw-"qf power? rrr. per.mir..iore ualrentrir""o ro.rses in-the alloy and.sfegl---.,

in,o,r:6sMpa-and,i80Mpa;;s;#ri,Bilt;:;tfii:j' i, i i. rrgt- i ,.,j

i:ffiiiTi:ilhlT;lJ,,.,"r,,T':#,:,l;l?J,,.J,J.::.ilT,'i::.11,i,,",,t[,l][iii"4000 mm3 of water it pr.plalil; tube. NJgreci lrri,rronion of rhe end prates.Take E=l02 Gpa,K:2i00 Upa unJpoirron,s ratio =0.3.
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