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Note: Answer any FIVE full questions, choosing ONE full questionfrom each module.
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E I a. Define following terms: .

E //;\ c+--.I i'':'i

E (i) Stress (ii) i Sfrain (iir) Yowi$l$"modulus.

E b. Derive expression for the ekiffiion of circular tapered bar subjected to axial load.

#di;"s as shown ,+;r'i[:ar (c). calculate the "n"l::T1li]gg c. A stepped bar is subjel

$ E length 
-of 

tn. bar. TalIe-&S ZOO GPa for steel, E ilY!*GPa.for alluminium and E : 100 GPa

E ; for copper. ', ;""'
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g 4 a. Derive expression for c-iiEffiferential and longitudinal stresses for a thin cylinder. (10 Marks)

A b. A cylindrical pressurd;y.essel of I m inner diameter and 1.5 m.length is subjected to an
2E rnternal pressure P. Thickness of the cylinder wall is 15 mm. Allowable stress of material is

q 90 MPa. Dete{digp (r) Magnitude of maximum internal pressure P that vessel can

'E withstand. (i|" Change in dimensions-

Take E = 200"GPa and p.= 0.3 (10 Marks)
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$; 2 a. How stress-strain dia$##of brittle materidfbjifa from ductile, mtiterial? Explain. (10 Marks)

ij b h l)erive relation betw#n Youns's modulii-&mt'"modulus of rieiaftv. (10 Marks)E E b. Deriverelationbq{yve$nYoung'smodulii"Saptllmodulusofrigidity. (10Marks)
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€ ; 3 Th.e state of stress p l*g dimensi6nal stressed goaY is shown *,ft*. Q3. Determine
= 

E J r rrv olsrv v\ oarves .:*{./ -" ----

* B principal str8sses, principal p$qFs ind maximury.'ii1€& stress. Also determine normal and

8 i tangeptlt'I'Btresses on planeiAQ.,Vbriffresults wi?h':Mbhr's circle. (20 Marks)o ii L(tII6f,Ull(.r DITVDJVD \,lr Pr4rrV-nV'. v wrrrJ -rwrs!
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(05 Marks)
(15 Marks)

Explain different types of beams and loads.Explain different types of beams and loads. ,, ' 
'

Draw SFD and BMD for beam shown in Fig. a5 OH "iiliin',r:;4,tilit '; \'

;, iSfP - Shear Force Diagram
BMD - Bending Moment Diagr

ModuIe-3
5a.
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Prove the relation 
M 

= 
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= S,*ith usual notati
L 'i6: 

irt-:1rii1

Moment Diagram

7a.
b.
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Derive equation of torsion for a circularsffit"*ith assumptions. (r0 Marks)
A 2 meters long hotlow shaft has S0 mntbirter diameter ind 10 mm wall thickness when the
torsion4li.."kibdton the shaft is 6 klf-rd determine (i) Maximum shear stress induced and
1i1 4rigl6lOf twist. Draw the disFl?,liuion of shear stressp.a,gh wall. Take G:80 Gpa.

f . ') -Jl*,f (10 Marks)
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Derive Euler's formula for'critical load of column wittr bottr ends hinged. (10 Marks)
A 1.5 m long column.w-ith Circular section o"f f0 mm diameter has.l(i) Both ends hinged
(ii) Both ends fxed. dii{#uis regarding the'sta}Tiity of column when ii'is subjected to aiial
load o{, ,:::. ;i" +." ';1, ..." i " ..***.1,.5xo W: ZO kU,.i5 , = ,J ;,.1;,',,1o1. w:,.-'6i- ,.d:$. *"',r'o gy' =44'lN. q; ,r, (10 Marks)
Take E *20b GPa ,l'% * ."'Y-'e"
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I Y.ft (10 Marks)

A2 m long beam with section (100 mm x
and is subjected to a
along the depth i{mum bending mome

,"t;:t:"* t*q r..w'+f"1t i;ru l,f Module-S*',,t:"il i;]\l,f Mod
Define strain energy auO#di" "*pffi, energy stored due to axial loading.

,',, "' OR
Explain (i) Maximum fr-!ryal stress theory and (ii) Maximum shear stress theory

Stress induced at u c.iiiiaipoint in a machine component made of steel are as 
"u"tllrittlyield stress is 380MPa, calculate factor of safety using (, Maximum principal stress theory

(ii) Maximumshg4} stress theory.
o, = 100 N/rtrih2; o, = 40 N/mm2, r*y = 80 N/mm2. (10 Marks)
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8a.
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.A hollow ll.^{nmft of I m long is r8q$hed to transmit 1000 kW power when running ai
a speed of 3000i.fum:ilf the outeidiarneter of the shaft is 150 mm and inner diamerer is
120 mm. Find,[hd;'H;ximum shear stress and strain energy stored in the shaft.
Take G = 8.0i6Fa ,1...r".'l. (12 Marks)


