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Time: 3 hrs. ffih; .. Max. Marks: 1oo

Note: Answer any FIVEfull questions, cffiqglr/1g ONEfull question{r each module.
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2 a. Derive a relatffi.*"b'etween young'sffodulus (E) and modulus of rigidity (G). (10 Marks)

b. A composite*bar"'shown in Fig. aZffi is 0.2 mm short a distance between the rigid supports
at room temferature. What is ffiximum temperatyyffie which will not produce stress in the

bar?.fffid-ltresses inducedth\pd temperature fu,ffiis 40"C. Given a,=12x10{ per'C,
t; ,-"- -:.' ,1 ,",,

o" j?jsx10{ per C,"&"* ixl}sN/mm2, Ec = 1.2x10sN/mm2, As :Ac :4:3
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(10 Marks)

.,; Modu]e:2
3a.Deriveanexpre6s"io:tfornormal't'ffi*''tressandresultantstressonanob1iqueplane

inclined at aryqffi'e'. With vertical axis (x-plane) in a bi-axial stress system subjected to

o, and o, aldtidnd angle of obliquity $. . (10 Marks)

r4:'i::::rt$ 1 Of 3

twtp"

,Uil{tli,i.

1.
L a. Explain with neat sketch, ,tr..q-r$i%tpffi-* of mild steel indicating it's salient points.

il, (06 Marks)
b. Define : (i) Hooke's taw ffi f (ii) Modulus of rigidity (iii) Volumetric strain

(iv) Poissotr's ratio,. +* ''',,-. (04 Marks)(iv) Poisson's q4;[iqr. ry (04 Marks)
c. A steel bar ABCD ot4f$ilPrg sections is subjected:m- axial forces as shown in Fig. Ql (c).

Find the value of 'P' ffiffiary for equilibrium. If E-: 210 kN/mm2, determine
(i) Stress,iq d&rious segments ,:::::,'(i) Stress,im d&rious segments . ,

(ii) Totpklffit'gation of bar .ii

Fig. Q2 (b)



b. A point in a strained material, the stress on two planes

80 N/mm2(tensile) and 40 N/mm2 (tensile). Each of-ab
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angles to each other are

stresses is accompanied by a

shear stress of 60 N/mm2. Determine (i) Normal stress and resultant stress on an

oblique plane inclined at an angle of 45' to the axis d-ftminor tensile stress. Also find major

principal stress , minor principal stress and thdr location, maximum shear stress and its

location.
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4 a. Derive expresslon
OR

stress and longiturliiial stress for
internal fluid pres3ffrd- .,. # (10 Marks)

(10 Marks)

thin cylinder subjected to

b. A thick cyli

stress aetffie thickness indicatirqlhb values at every 25 mm interval.
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::::::.::r:-'ii ii;*ftA, -.=. Fig. Q5 (b) (14 Marks)

It is subje&dlh to a bending ruprfrent of 120 kN-m and a shear force of 60 kN. Sketch the

bending and shear stress disgibutions u,oT3.,9:l#$,nt section.

-**^- r- -.*--t -,

A thick cylind1ieqlfuhipe of outside dian*qt}*s 300 mm and intemal diameter 200 mm is

subjected io*p+, *ui nuiO pressure offi{Nlmm' and external fluid pressure of 5 N/mm2.

Deiermine:rtffiaximum hoop stress 
{g+yeldped. 

Draw the_variation of hoop stress and radial

s lfq tne thickness indicati values at every 25 mm interval. (10 Marks)
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5 a. Deduce the relationship between"'relating load (ff.)iShear Force (F) 4Ed Bending moment

(M) i.,. (06 Marks)

b. For the beam shown i+-,Hl 
'QS 

(b), draw SFD;*anA BMD. Locate the.point of contraflexure,

if any.
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._ e Fig. e5 (b) (14 Marks)

:::::::' ::'** 
9:t"' 

,*!

,,,;:::':r.:iill;. 0'.& t'

.p**u*,"Frove that in case o-{"8. rectangular sectiontf a beam the maximum shear stress is 1.5 times
' 
-J'the average sheai-s_t?ess. d\. +' (08 Marks)

b. A beam of an,Ls8iiion consists qftTBS* x 15mm flanges and

a web of 2m ffi depth x 15 m*.n' 'hkness.

It is subje&# to a bending ruort6nt of 120 kN-m and a shear force of 60 kN. Sketch the

6' -if-
I '1]L-
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":t .
"::: "': Fig. Q6 (b) (12 Marks)
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Module-4
7 a. Write a note on the following , 

-

(i) The maximum principal stress theory.
(ii) The maximum shear stress theory. (08 Marks)

b. A solid circular shaft is subjected to a bendingqfro?neht of 9000 Nm and a twisted moment

of 12000 Nm. In a simple uniaxial tensile ttrqgflhe same material, it gives the following
particulars. Stress at yield point 300 N/mm'?.#biilme factor of safety a 3. Estimate the least

diameter required using, (i) Maximump;fuimf stress theory . ''.:,'

(ii) Maximu* @ itress theory. (12 Marks)
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di

,4su9{{r,$lT Ge r-
= = ] +.,:-*, State the assumption made inJ L -,RJ'8a.

b.

Module-5
g a. State thdtr,gssumption made whilAi$priving Euler's colpmn formula. Also derive Euler's

expregslpn'ofbuckling load, fo+'q*jli+mn with both ends . (10 Marks)

b. A 1.5 m long columns has a cirdiildr cross section of-S.&itim diameter. pne of the ends ofthe
column is fxed in directiql aad position and othei.'ffi"is free. Taking factor of safety as 3.

Calculate the safe 
"*.*-"-13gs 

u -" ,,lil 
''

(i) Rankine's formula, iik. yield stress oc 
"= 

560 N/mm2 and ct =:= for pinned ends.

(ii) Euler's forffia- yo*g'r modulu.s far.,ffi = 1.2x105N/1iffi,? (10 Marks)
s.

:" bn
n't0 a. Expflin the following: -d .:r* ,, *.i

(i),,**;-,)€astigliano's ,o ?ud ffi theorem. ffiwi''
. r {i} ." ir I /(i-|} .' Strain energy $ffi@enAing and torsion ''

tt r.-r",
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(15 Marks)
load of 10 kN.
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Derive the torsion equation wffit$al notation

the derivation. * $.di (lo Marks)
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A solid circular shaft hdtoirarsmlt a power of tOdffi*<W at l2|rpm. Find the diameter of
the shaft, if the shearffi&$S6f tn material must rtpt exceed 80 N/mm2. The maximum torque

1.25 times of its ryga#ffihat percentage of savi4g M material would be obtained, if the shaft
is replaced by ffi6.llow one whose internll,"diameter is 0.6 times its external diameter, the

length, materiafuffimaximum shear stre$S*ffiiig same? (10 Marks)

(05 Marks)


