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Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.
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3 a. Explaia,,r$,,Principal planes ad'&1

,dule-l
Explain the stress-strain diagram fo1,3.pi11l"iteel depicting all the saHJnipoints in it.(10 Marks)
A stepped bar is subjected to 4p,lqternal loading as showh iri Fig.Ql(b). Calculate the
change in the length of bar. Tdke E = 200GPa for steel,'E'= 70GPa for Aluminum and

;-
Mechanics of Mateiials

2a.
b.

L j;-...1;:

L4,ri)'Maximum and r-ni4imiim shear stresses with respect to compound stress. (06 Marks)
b. Describe the constructig11lqf,.,)tdohr's circle for plane stress. (06 Marks)
c. "rA. p'bint in a beam is subjected to maximum tensile stress l lOMPa and shear stress 30MPa.

..i:lryd the magnituaf,q,,flfd directions of principal^stresses. If the porl, 
1n 

the beam:. ii ll._.i;lffid the magnituagq*3fA directions of principal^stresses. If the point in the beam is in the
+,ts'l,iompression zo4e$priHbr the same magnitude of bending stress and shear stress. Find the

" magnitudes o{fi.fitolpal stresses agp tl_reir directions. (08 Marks)
r, 't ,. . "'!l

l+1,*11\ "! OR
a. Explain thtii'toncept of circun{ferential stress and longitudinal stress corresponding to thin

cylinders. (10 Marks)

b. A thin cylindrical shel[,lp in diameter and 3m long has a metal thickness of 10mm. If is
subjected to an internal ftuid pressure of 3MPa. Determine :

i) Circumferenti4l dhd longitudinal stress

ii) Circumferqfitid;' longitudinal and volumetric strain
iii) Change iiiAen$ttr, diameter and volume.
Also find the fiaximum shearing stress in the shell. Assume Poisson's ratio as 0.3 and

E = 210 GPa. (10 Marks)
;dr ..:
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5a.

b.

c.

6a.

b.

c.

beam.
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Module-3,:,,..::::
Define and explain the following terms 

,,,,1,,i;,*;t.,'

i) Shear force ii) Bending moment

iii) Shear force diagram iv) Bending moment diag{farh (04 Marks)

Define and explain the following types of load : thi,",:

i) Concentrated load ii) Uniformly distributed lqpd,iii) Uniformly varying load. (06 Marks)

A simply supported beam of length 6m, carrig5 p$int load of 3kN and 6kN at distances of
Zm aid 4m from the left end. Draw the sheai'rfurce and bending moment diagram for the

,''lil,,, O ,l' 
'"''

What do you mean by 'simple Beffif;[.e'? What are the assu,mptions made in the theory of
simple bending. 

,,,,,,,,1; ',i,, .:!'llll:ulii;i' (08 Marks)

Derive the deflectio, "q.rutffiL# = * . 
,,ri. 

rr';.'-'' 
(06 Marks)

.ililt 'l

An I-section beam gSOiflftffji50mm has a web thiclcndss of 1Omm and a flange thickness of
20mm. If the shear,f.6'ie, %cting on the sectioriii,,is,:40kN, find the maximum shear stress

developed n the l=sectioti. (06 Marks)

(10 Marks)

(10 Marks)

,i, ,. ,.:n , : .

d]*ii:"t'' l;;r" Module,:a
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'"t*;,;,-p,;1' 
ion for a circular sh1ft wheh subjected to,to*to'as given o' T 

,5;;,;
b. R solidliibular shaft has to trq,_qldiii a power of 1000 K,,.$'at 120rpm. Find the diameter of

the shaft, if the shear stress of tlib.rnaterial must not.S-rcddd 80N/mm2.{he maximum torque

1.25 times of its mean. Wfoat pbrcentage of saving.lMfiiaterial would,,beiobtained if the shaft

is replaced by hollow ouer,:whose internal aialne$€t is 0.6 times ,its,rexternal diameter, the

length, material and ma,frimUm shear stress,bgifig shme? (10 Marks)

:

.oR
.-,...''\,,,_ .,,i- ^: ..i" . .

a. Derive an exp1 81i$1h for the Euler's*ri p,ling load for a lbfifiicolumn when both the ends of

b. A Hollow C[,.co1umn whose outpidediameter is 2-00.,m{$ has a thickness of 20mm. It is 4.5m
long a1d,ffg*{ixed at both ends. -calculate the safe l-"#rb, Rankine's formula using a factor of
safe16$ Calculate thi,ffieiness ratio and the ratio of Euler's and Rankine's critical

loads. fate f, : 550 N/mm2, o = .l= in Rankine's formula and E :9.4 x 101 N/mm2.
" .-,i- 1600 ,,:.:,:r::r::,:iiL:l

'': (lo Marks)

9a.
'b. A cantilev.€tiddin of uniform cfdi{$-section carries a pomt Ioad at the h'ee end. Determme :

i) Strain'm€rgy stored by the cantilever beam and the deflection at the free end

ii) If the load P :200kN: E:2, t08 kN/#, l: 3m and I : 10 -3m4, determine the above

values.
li,ii l"i' 
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,liio OR
10 a. Explain : i) Maxiurum principal stress theory ii) Maximum shear stress theory. (10 Marks)

b. A bolt is subjepted to an axial pull of 10kN together with a transverse shear of 5kN.

Determine the"'ilitimeter of the bolt using.

i) Maximumlrincipal stress theory ii) Maximum shear stress theory.
,,1.

::.,:tilritiir# 8*rl 2of2***;. :"*r,..''il
:;iri,

,tt 
t''

lqilsirhr:ti,:ll

(10 Marks)


