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Third $emester B.E. Degree Examiffim, Aug./Sept.2D20
Mechanics of ffietials

Time: 3 hrs. q*.ff ffi*.Marks: 
100

rr ffi#u ONEfull questionffi each module,

la.
b.

c)
I
o

-+
aS

o
do

E9boP
8.=
:a5
6e

=n;o ll

c€
.=Ad+
b9p
ol€g
s'troB
Es

bd
dO
OEbod(OdE5
'tsF'

-86
ad
5 .!J
9=
agtro.

9E30
i, lE
C.-
i!=
EO

==xa
Moc' bo

o=
ECI
9-

e<
"-;6i
o'}l
z

!

o
E

2a.

b.

d"-

*@ eJn?"
b. Derive expresffi for circumferential and longitudinal stress of thin cylinder.
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Bffioint in a membffiubjected to t hov^un in fig. Q3(a). Determine
'*PD Stresses on ffime whose nornpl igat angle 40" with reference to horizontal axis.

ii) Principleffirffis iir) Ir4*furum and minimum shear stresses with their directions.' ^ ffiffiEd "q 
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OR
4 a. . A thick cylinder of outer diameter 300mm and

internal fluid pressure of 14N/mm2. Determine

cross section. Sketchthe variation ofhoop stress

b. Derive an expression for normal stress and

angle 0 with vertical axis for a two dimensio

Fie.Qs(a)

vroaftu*$
5 a. Draw SFD and BMD for the b.utn rnIffi-frg Q5(a).

Mqn"
s-fi&ffiress on an

nL&press system.
oblique plane

@
ryJ

@

17 AU34

200mm is subjected to an

the hoop stress developed in the

thickness of cylinders.
(12 Marks)

inclined at an
(08 Marks)

(10 Marks)

(10 Marks)

b. Derive equation of benffi# w ffi (10 Marks)
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a. Draw SFD and B$,{p*ffithe fotlowing cases : p,

r) Cantilevembffi with point load of frel*#rdr) cantileveffiffi with point load of fr&lkrd ii) cantilever beamwith UDL
iii) Cantileve.r&am with UVL. f'*5 - (06 Marks)111) uantllever uBam wltn u vL. /'*\ (u'

b. Explain di5$qfit iypes of loads and beartffi (06 Marks)

c. A iectagffieam of width 60mnkan@depth 120mm is subjected to a bending moment of
l2KN4f@etermine the stress inq*.d along X and Y agiqk (08 Marks)

% Wnr^a,,ro-a #'*'*e& W"*"r",* #ffifl d.

a. Deriveequationoftorsion* d effi -@- ll0Marks)
b. A 1.5m iong column u*{lfuircular section d${ffit diameter ffidts both ends hinged.

Discuss regarding ttre ffi&tinty of column wferufr$iS subjected to th*e axial loads :

D W: 15k1.{ ii) - fi&/: 35ld{ iiD JrugkN. Take E q200 GPa. (10 Marks)\* 'm' 
,-M\utr#

a. Give the ,glffietween effecffingth and actual le'ngth of column for different

boundarycon8rffirs. W' -1'.* (o5Marks)boundary conoft{ons. W d" tuJ lYrarr!,,

b. A ;;liffo"d;tating at 500 r#i4:ffimits :OrWonE&imum torque is20o/o more than mean\
torqug@le of twist shgt{i&ffit exceed l0 florpiheter length. Take t : 65 MPa and

G: fuQPa. dryfu W * * (15 Marks)
.f*- 

"m'xll!l&i" -g

d.
g@tuin Maximu
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$ry- rvroam&
ffil Str"r, t@naaximum Shear Stress theory. (10 Marks)

strain energy ,#..Y, under its own *:iglt. ... (06 Marks)

10

c.*Defne r) Stftiribnergy ii)a4elilience iiD Proof-Resilience
iv) Modultffioughness. ffiry (04 Marks)urq[ilI&k tuugruruss.

M qe/' wSo%, 
OR"{ea. Explain Castigliano's theo{rqm$ and II. (10 Marks)

b. A toft is subjected toffial pull of 12kN together with transverse shear force of 6ki'{.

Determine diameter offfibolt by using

0 Maximum Principl Stress theory.
ii) Maximum ffiiffi Stress theory.
Take Elastic Km#* tension : 300 MPa , Factor of safety: 3.
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