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A compound bar consisting o$sGil, Bronze and,6/@p*rirm
between two supports as*shown in Fig.Q2(a). 

"umqlbffiB'temperat
increased by 50oC, de{effi..'E the stress Aaqge-&'ffieach bar. Cons
(i) Rigid supports '-:-.=.ii (ii) Supports Vt(ilQ,bV 0.5 mm ,
Take crs : 12 x lQ{/q0 on: 19 x 10-6/t ""*oo, :22 x 10;&fie

Er:200 GF.dh, En:83 GP$*':f ,. 
' 

Eat :70 GPr*-'q*.'

w gp;,:^ 4a6ui_r,ih

;,i. #r'

t*:t"tt']" ' OR
4 a. Derive an expffiS,ion for circumferential stress and longitudinal stress coresponding to thin

cylinders. '"', u (08 Marks)
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dt'.0.
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(08 Marks)6a.
b. Derivethedeflectionequation p1=]{=14 r' (08Marks)

rqh w ? dx' r. tuft'"*&*
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7 a. o.riu3@#,Bdtion for a circular shqft ffilen subjected to torsion as given o, 
T 

= 
R 

= 
L

, ', , ,*.; {u *, (08 Nlarks)

b. a ,JiifrAircular shaft has to tr"h*h,it a power or roOp,f{ ?t^r-?9 afn.Jind the. diameter of

the shaft, if the shear stresp of,the material must l&:,$b.e:d 9q 
N/mma*'$[re maximum torque

1.25 times oiit, *"urr. W.fu=p".centage ot sav"{c&ili'material_would bb"obtained if the shaft

is replaced;y; ai.l1o6one *hor" inLrnal ffq6n8ter is 0.6 times its external diameter, the

lengih, material and maiimum shear stresp bdlhg same? ; 
(08 Marks)

*q,m, $ -bR -i, 
;' 

-g a. Derive ur, "*ffifon for the Eule{ff.'ffiling load tt ",-pnb 
column when both the ends of

the column ase ffmged. 
" * '=fu;.+ ***,r, ^ .(08 

Marks)it. 
"otro,r, 

ale Hinged. . - M.+ **.,h. (08 Marks)

b. ;lJ ;{";cohi,n has a circular cross section of50 i"* diameter. one end of the column

il fiJ*t"t?""tioo ana posifioh and the other enil.'is free. Taking the factor of safety as 3,
- ; &ds{\ ., - -^.^ r^^, ..^i*'h, ihs

calcdffiB ihe safe load usifrh; k

.ri) +Rankine's formulalakiii! yield stress 560'N/mm' and cr = l/1600

#it B"t"r's formultu taking E: 1.2 x tdsrt/mm'' (08 Marks)
,. -'\---' --'- ,& mr

{ oq* .fl !,* " Mgdule-S- 
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A. T)erive rr, 
"**"Si'lY, 

for strain ene$$i+r,due to shear stress. (08 Marks)g a. Derive an e1pffisCffi for strain enqg$due to shear stress. (0u MarKs)

' b. Write a nffip'tffiCastigliano's ttffiiry&fn I and II' (04 Marks)

c. Define -d8hht of Resilence o-f stflain energy. (04 Marks)
"*,fl

,Jryi:=:}, oR
l0 a. A rod of circular sectiddw$io sustain a tensional moment of 300 klt{-m and bending moment

200 k]rl-m. Selectin&,45b8 steel (or1 : 353 MPa) and assuming factor of safety : 3'

Determine the d-ia-rlteter of rod as per following theories of failure.

(i) Maximumffi*Stress theory (ii) Maximum principal stress theory (10 Marks)

b. mit" notes 
:*ry6 

Maximum principal stress theory (ii) Maximum shear stress thioffiuroo

Ji;
-*^1,
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A cylindrical pressure vessel of I meter inner diameter a6dffiSumeters l1y is subjected to

an internal pressure Pr thickness of the cylinder wa]t,1-s*liiilm' Taking. allowable stress for

cylinder material is gb upa. Determin.l!lt.Ylt't*,;[*ti.tfu11*l* internal pressure 'P'

that the pressure vessel can with stand and (ii) Chatg#in dtmensrons'

m-r-- rr -.nn /:D^ ^-,{ ,, : o ? ,:r$,:#'i* (O8Marks)

:S:}
Take E :200 GPa and lr : 0.3 , ,X. * 
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