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Third Semester B.E. Degree Exaffiption, Jan./Feb.2023
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Note: Answer any FIVE full questioffiiffiosing ONE full questtblgfrom each module.q sk"sM&\
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a. A solid light alloy bar of +ffi;=ffi;. is used uryu%". If the perrnissible tensile

strength in the *ut"riul *u'*9t0 KrN/*', determine tUmkt*ity of the Uai. If a hollow steel
bar with internal diamffi"'[$20 mm is used insteaffffiiid ullov bar, determine its external
diameter. For steel holffi:bar the permissible stressW50 MN/m'z. (06 Marks)&-b. Derive an expressffiffir stress and total elongrtiodf in a uniformly tapering circular bar.

#eu W .*fu (08 Marks)
c. A brass rod ].5 in long and 20 mm diamekh*vas found to deform 1.9 mm under a tensile

load of 40 $llSalculate the modulus of e[Hitfcity ofthe rod. (06 Marks)

--rt'" ,"t. st

-{'. ' .*fuon; *r;'OR *gq,",,2 a. Deterrnine the magnitude of the load P necessary-to proffi&zero net change in the length of
the straight bar shown in Fig.Q2(a), A: 400 mm'. *ffi' .*,
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3a.

- W*ti"ityandhJt&Mrodulus. (toMarks)b. Derive a relation between -"USL9 
-, \,, V r, ;,jab,"t,'i" dfrm*'Module-2 ''-#ffi#.

Show'Yh.dt the sum of the
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qfll stesses on ffiy tfuo planes at right angles in a general two
rnstant. ,$*-#M (10 Marks)
jected to a hflrihntal tensile stress of 100 N/mm2 and vertical
I the mapninihdoforincioal.stresses and its location.(Io Marks){#\$hear stess of 60.DIIffi. Find the magnituddofprincipal.stresses and its location.(l0 Marks)

t-,,f &* -_
;"% , ';n "oR4 a. A thin cylffi{gYinternal diamdli4#in contains a fluid at an intemal pressure of 3 N/mm2.

Determine ftd:maximum thicknesstf the cylinder if;
(i) Longitudinal stress is ngt 6 exceed 30 N/mm2(r) r--ongrtudural stress $_-riqt to exceed 3U N/mm-
(ii) Circumfererdul strsffilot to exceed 40 N/mm2 (08 Marks)

b. A thick cylinder of 500ffiri inner diameter is subjected to an intemal pressure of 9 MPa.
Taking allowable she;w lor the material of the cylinder as 40 MPa, determine the wall
thickness of the W*l#ler.
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Module-3
5 a. Explain tle sryn convention for shear force and bending moment.
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(12 Marks)

(06 Marks)
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b. A cantilever beam carries UDL and point loads as

the fixed end and draw the SFD and BMD.
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(14 Marks)

(04 Marks)

Fie.Q6(b). Locate
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of UDL that can be arfu*iffiif the maximugr -&{Iffle strcss rc lrmlf,ed'to JU N/mm
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Sketch and explain the typesffifuffis acting on beams.

Draw shear force and bendirig ffiment diagrams forDraw shear force and bendirig
point of contraflexure. dW
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7 a. State the;ssumptions in pure benffg.
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a. State the?ssumptions in pure beniilufg. *... (08 Marks)

b. A cantilever Las a lenggh of 3m. Its crossh-,iection is of T-soction with flange

100 mm x 20 mm and w-@ mm x 12 mnr, thffinge is in tensio{rSil/hat is the intensity

^rTTnr *u.* ^,- i. "diffi;rrhe meximr,r*reris{Ie itr"ss is limited"to 30 N/mm2? Alsoif the maximupr.$
essive stressr*fficompute the maximum*cdffipressive stress**ffi _*,_:-. (l2Marks)
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,eryw& @&" \," q Th.d t#" ; $. qtrrY**)* d' ;# 
i. \z{ = Erg?.g a. Derive an exprdssion for Euler-BemEtillf'equation for defleCtion of beams. 

dx,
"'= 

s 
#s qm ,J::P (to Marks)

h a ,irooffi.*pported beam ldffirdfli x 200 ** 
"ui$ffi 

a central concentrated load W. The

p"*r$-fff" r'tr".. io Ug"ffiWod rh"u, 
"pg 

1S N/mm2 and 1.2 N/mm2 respectively.p"*rts'ffif" r'tr".. in beffi%r.d ,h"u. "." 15 N/mm2 and 1.2 N/mm2 respectively.

p"trfrnin" the safe toadryrofre sPan ofthe.r,ffipr is 3m. (10Marks)
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&%erive the relatiffiScircular shafiw@n subjected to torsion as given below:

T r,*W rye
- = ---d,=rg-u p \il (12 Marks)r efu [d, &@r'

b. A solid sn&ffMiZO mm diametpr Srequired to transmit 200 KW at 100 rpm. If the angle of
- .- _#

twist is not to exceed 2', finqtdb length of the shaft. Take G : 90 GPa. (08 Marks)
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l0 a. Derive an expressign &r Euler's crippling load for a column when both ends are fixed.
"d.- (10 Marks)

b. A solid round UffiO mm diameter arrd?-.S m is used as a strut. Find the safe compressive

load forthe stffi'(i) both ends are hinged (ii) both ends are fixed.

TakeE--# "#0rN/**'andfactorof 
safety:3. (l0Marks)
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