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Note: Answer any FIW full questions,':t'ltlrosing ONE full questioll from each module.

*"::
**&ffifuooule-Lt .ft q"".

I a. Define: , 
""* .; &S *r,. '*r

i) Poisson's ratio '*1.,* ...'',ill 
k

ii) Modulus ofRigiditti,'%.'i' ,,:'rr+n'

iii) Bulk Modulus
iv) Factor of safptf+:il; &" "' (04 Marks)

b. Derive an exprdsdJ$p'for the extension of affiffiing bar whose diameter d2 at one end tapers
linearly to a dia.deters d2 at the other end!i*t'length L. Under an axial pull P and the elastic
modulus ofits,rnaterial is E. :, ^ (08 Marks)

c. A brass.Shr tiaving cross sectiona]-fugj 300mm2 is subjeffid to axial forces as shown in
Fig.a&,(f},. Find the elongation offibai when E : 84GP#

*'i;r,,i 
,,{i.-.* ,,N...

..::,i:'! #-,i OR fl
a. Exp[ain'volumetric strainqfid"bbtain expressi.qlr-,for volumetric strain for a circularbar.

q."'trgSlhblish a relationq,liip Sbt'ween the modulus of elasticity and modulus of rigidity. (07 Marks)
e=tl'il steel rail is leadg tiiat there is no strpss in the rails at 10"C. The maximum temperature

expected is 45;C.;F*iid : 
=,, _

i) Minimu..rq=&p between 2 ,a+'ffrffi be left so that temperature stresses do not develop if
the ledffi.oYeach rail30m. 

**.x

ii) Stress ddt-eloped i, thq, raifs at the maximum temperature if there is no allowance for
expansion .*s***r,,

iii) Stress developed rq;,ther rails at the maximum if there is an expansion allowance of
7.5mm/rail

iv) Maximum tempet'ature to have no stress in the rails if he expansion allowance is

15*rryruil .*r:,:r::::,i:,

v) If the stress dpveloped is 20N/mm2. What is the gap between the rails at the maximum

temperature?tate E:2 x 105N/mm2 agd a : 12 x 10-6/"C. (08 Marks)
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*'"''''#"'"i-,Module-2 ,d*=*,='
Stress acting on the strained material is as shown i1.!iE,QS.Determine :

i) Normal stress "*"mj*s

llf i::lffi:i,",, !a *fu.' .:,,,
iv) Principal stresses and their location "".*1n".,:,, -,*1-t "

"1 Maxinnm shear stress and its locatiff\i " ''; '
B"
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(20 Marks)

(16 Marks)

(08 Marks)
SFD and

Verify the results graphically. .&,* e n

"u$ ' t&orlloro"

4a.

.,r,r,,. 
'-.1 ..ri

OR
A thin Cylinder of diameter d, thiclmess t, is subjected to

i rye., ,r.l . 

-l*."-"e thintglifider of diameter d, thi"c*mess t, is subjected to_$ffitemal pressure ofp. Prove that

the chanle in volume, 6u =J{* ffi)v. Where 
To:Wot "r's 

modulusrp: Poisson's ratio

and v = volume of the cylin,ff6.. :1 
;" (08 Marks)

A pipe of 400mm of inierpil diameter and i00mm thickness contaihs a fluid pressure

80N/mm2. Find the maximum and minimud{oop shesses across the section. Also sketch

the radial and hoop stress distribution acroS'&,,.ftt#usection. .=; (12 Marks)

b.

5a.
b.

g.:E:f-

Explain shear ist and bending mffit. (04 Marks)LiyLq\L Juv@l lviev ;"-

Driw shear futce and bending mpmeiiY"diugram for thp{ibam shown in Fig.Qs(b).

"'+,#i8.Q5O)

€l

,. 'i,",.*" OR
What are the different typesof Sads acting6a.

b. A simply supported b"qT AB of 6m span is loaded as show in Fig.Q6(b). Draw
BMD' {'' 
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acting on a beam? Explain with sketches.
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b.

8a.
b.

(10 Marks)
10,000kN-m2.

(10 Marks)
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g a. A shaft is required to t.e[rr"it 245KW powef ui2+Orp^. The Taxiinum torque pay be 1.5

times the mean tor.que.*The shear stress ml&p$trut should nei;6i[ceed 40N/mm2 and twisttimes the mean tor,,,que.*The shear stress in the 3haft should ne$*iloxceed 40N/mm' and twist

l'lm length. Detcr ine the diameter;eqqffi if a shaft is*fro{id and shaft is hollow with
external Jlu-".#g*fyice the internal -ai.?*#t G : 80kN/mm1l*"' (10 Marks)

b. A brass tube oieiternal diameter 8Ofrfiin and intemal.djartreter 50mm is closely fitted to aA brass toU" ofldternal diameter ffin and intemal diarireter 50mm is closely fitted to a
steel rod o.f sd'mm diameterto foru,u composite shaft. If a torque of 6kN is to be resisted by- : i.$Hs. 

",5i, rhag.;=Sind the maximure.qtiritsbs developed ih*aCtr material and angle to twist in 2m

lengttu Gs = 40 x l03N/mm2 andrcs = 80 x tOlN/mm2. (10 Marks)

OR
l0 *+,'Derive *., 

"*pr"r6.tr 
mi t1" critical.load in a column subjected to compressive load, when

'both 
the ends,are ffi$ed, also men!io,,&[he assumptions made in the derivation. (l0Marks)

b. A hollow ca{ffim whose outer.gqiA 6ter is 200mm and has a thickness of 20mm is 4.5m

long and irt"hxid at both the endi.tilculate the safe load by Rankine formula using a factor

of safety of 2K Find the ratio of Euler's to Rankines load. Take E: 1 x 105N/mm2. Rankine

constant is 1/1600 for the.epfufixed and f" = 550N/mm2. (10 Marks)
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Module-4 ,1=",,,,.i,. ooF'

.MoE
Prove *re relations .Lli = " - " with usual notations. (10 Marks)

I Y R *tg,,,i':''
A cast iron beam has an I - section with top ffihgd80mm x 40mm, web l20mm x 20mm

and bottom flange 160mm x 40mm. Ifd{frri$ile stress is not to e6p,.9.qd 30N/mm2 and

compressive stresi 90N/mm2, what is thq maxTmum uniformly distribuied load the beam can

carry over a simply supported span of 6ni'*f$e larger flange is in tenSibn? (10 Marks)
:',::,, ',ltli
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