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Modulel$!l1 M L C

Q.l L, Define the following:
i) Engineering stress
ii) True stress
iii) Hooke's law ,"iv) Poisson's ratio
v) Plane stress. , r t*,*,".'

,,u**,,,,iii*

,dr

,,\),

10 L1 co1

b. Derive the equilibrium equations for the state of stress. 10 L3 cor

OR

Q.2 a. A membpr;,+BdD is subjected to point load as s!ow1 in Fig.Q.2(a).
Determjfr&,*he total change in length of $e member. Take E.= 200GPa.

loltN
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Fig.Q.2(a)

t2 L3 co2

b. A plane element in 6 boiler is subjectedltrjP.tensile stresses oB400MPa on
one plane and l5OMPa on the other at right angles to the former. Each of
the above stresses is accompanied b.y a shear stress of l00MPa such that

when associated with the minor tensile stress tends to rotate the element in
anticloclavise direction. Find :

i) 'r4y$Uipat stresses and thei; directions. ri*!': "
ii) +:Meiimum shearing,,'q&,qs$ S and the directiqns bf the plane on which

they act.

8 L3 co2
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Q.3 :1flri Derive the relatioi*.,Wfween shear force and bending moment. 6 L2 coz

b.

Fie.Q.3(b)

An over ha$r$lqg beam ABC ig.l&i!!dd as shown in Fig.Q.3(b). Draw the

shear forclji,, S bending momeilt,idiagrams and find the point of contra
flexure feny and also find therrnaximum bending moment and its location.
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OR

Q.4 a. Derive the bending sffess equation. 10 L3 co2

b. shown in Fig.Qt4(b) is iubjected to a

vertical ihear force of 100kN. Calculate the shear str€Bi=at'important points

and draw the shear stress distribution di !'(r::,, $
S\*-i'!i-1J.

. ,,,,,,,,,,, ..,lir
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10 L3 co2
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Q.s a. iorq slope and bendffi'tnoment radius of
curvature. li;.''$t, i:":':":)6\' '
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10 L3 co2

b. m deflectid'nof a cantilever beam with a

point load at it$i1ffee end. ,,.,il,-

10 L2 co2

,4'. '::eir,...: OR

Q.6 i, iving equation for P-ure torsion? 4 L1 coz

b. ffimeter is required to transmit 100kW at 100rpm.

If the angle of twists not,to cxceed 2", find the l€h.gtlt''bf the shaft. T .

modulus of rigidity for th*fuft material as 90C#A;,, ff' #=''

8 L3 c02

c. it aOryjg'tt the shear strels id not to

exceed 60MPa and internal diameter it 0,:lB i the external -diaifiater. 
Find

the diametersof,11&shaft. #rl';t"- ,:..i1:)"
,: .,",, i.' ,iFi::,, I

8 L3 c02

MudUrte * 4

Q.7 a, Derive an equation for principle.of virtual work for_apa*icle. 10 L3 coz

b.
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of the free end bf the cantilever beam
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Fie.Q.7(b)

l0 L3 c03

OR

Q.8 a, Find the maximum stresi, deformation and strain energy stored n a 2m

long and 25mm,.didlheter beam, when an axial pull of 15kN is applied

i) Gradually,.".;ffffSuddenly on it. Take E: 100GPa.
ii,j,, :i:::: ::i::r.
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b. State and prove Maxwell's reciprocal theorem. l0 L2 co2

Module - 5

Q.e a. Explain the different types of fracture in detail and exp-lffiiltsthE modes.
ri 1-,; *

10 L2 co3

b. Define creep and explain the stages of creep. 
N!,t

10 L2 co3

OR

Q.10 a. Define fatigue and explain the testing metffi"ii$fatigue failure. ,*fu
f.,%{$h.%l' r"*\

10 L2 co3

b. ffiand explain !p s&iffit features.
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