
USN

ffi$ffiffi

ONE full

{

Time: 3 hrs.
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Note : l. Answer any FIYE full
2. Missing data if any, may be
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*-3e-1Modute.r *W1 a. Derive an expression for exterffiW[ue to a tensile load infutrYjhiformly tapering rectangularr ffin&bar. aru ;* * * (08 Marks)

.*,*n.u,bar. Aru** & (08 Marks)gdtr

Determine the stressesjg *ledflvarious segment of&ipctitar bar shown in the Fig. Ql(b)Determine the stressesj6 *lo#various segment ofjhl#irlar bar shown in the Fig. Ql(b).
Compute the total ebdffi.r. Take E = 195 GPa.yflW (08 Marks)
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ive an expression to*;fuv the relation beFqfi&#ttdodutus of Elru'tffiy and Modulus of
dity. ^;W 

";;i 
(o8Marks)

2 a. Derive an expression to.$ffiMv the relation betry,Wtlsdulus of !*_ffiy and Modulus of
Rigidity. d:Jffi _ fr W e- $r 

(08 Marks)
b. A compound bar is maffiffrp of Aluminiurffig8 and steel pl-a{g a$shown in Fig. Q2(b). The

length of the conqorffid bar at temperatffi@0$C is l0Ommm#ffifoe temperature of the whole
assembly is raiw*&by 60oC, deter+i;l$ffid stress in ea@ffthe material. Further if new
compressive lfo$6f 20kN is appliffiffie composite bag Vfhat are the final stresses in steel
and aluminium? '.'i.\' *:i,* 
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A point in a strained material ifuubjected to a stresses as shown in the Fig. Q3. Find
i) Normal stress ,* ' 'L) .r.\vluraal JtrvDJ fl.-\...ii) Tangential stress. \fF
iil) Resultant stress qcrops the plane EF.
Also determine the#li*imum , minirmrm principal stresses, its locations, maximum shear stress

(16 Marks)and its location. ffithe answer analytically.



I
15ME/MA34

'f*1= Sosr tttttt'>

i1
tl|oNlmm

4a.
b.

5a.
b.

Fie. Q3

Fig. Qs(b)

@im mternal dlameterdN suDJecteq Io an lruerllar pIESUUIS ur

oftn shell if the p.t*|ful. iensile stress is 80N/mm2.
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and hoop stress in case-66thick cylinders.
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md hoop stress in case'66thick cylinders. (08 Marks)

internal diameterdis dlbjected to an internal pressure of

). (04 Marks)

Fie. Q5(b). Locate point of Contra flexure if
(12 Marks)
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7 a. Arrive at Torsion eqgd[ioir. Also state the assumptions made in the theory of Pure torsion.

J{' (08 Marks)

b. Prove that holhffi&haft is stronger and stiffer than the solid shaft for the same material,

length and w4}**Y (08 Marks)
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Derive Lame's equations
A thick spherical shell o-f

40N/mm2. Find the thickft



8a.
b.

Derive an expression for Euler's crippling load for a

iifuMaximum shear stress theory.

b. A plate of C - 45 steel (ov,= 353[dpa) is subjecte$tqffiwingA plate of C - 45 steel (ov,= 353M-pa) is subjected tffi$Ibwutg stresses, :

o.: l50N/mm2 , ov: iQQNlmm2 i r*y = sOI.ltHliF". find factor of saf,ety byvx , -t -\:-'- --- , '-r f@.fud fl*.f1gi) Maximum principaleq*s theory. t i*** &#'=;t'
'\* -.. li;#' .;.

TxY: )Ul\&U- ffi'4.l 1&"s s&
*fuflii) Maximum shear stress
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t Maximum ihear st@s,theory. ffi3*w d (08Marks)
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both of its ends are fixed.
(08 Marks)

(08 Marks)

i) Euler's crippling load.
(08 Marks)

9a. A Cantilever Beam AB suPPorts y distributed load j 'per unit length as shown

in the Fig. Q9(a). Determine t and slope by usj igliano's theorem.
(08 Marks)
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id'Sm long. One end of the column is
is 17.5 kN/mm2. Determine
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ffis

dq; 4tr

b. Defure the ternp*1$ Uoauhs of resilien#h,,.' il) Toughness iii) Strain Energy

iv) castigliano:S it.or.* 
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