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: Third Semester B.E. Degree Examinaffiffi,ug./Sept. 2020

ualoululte rne mooulus or rlglolr;!r' ailo.oulK mooulus o["fE{}{J^Yrrnqn(

urA i.ffin 1.6 mn\ if th. 6ngffiiiral strain in theffffiring tensile;est is four times the

lateral strain. Also find t\e change in volume, wfoffihe bar is suffifu:d to a hydrostatic

pressureof 100*-rnffir,6Nlmrn'z. 4ryY 
" 

_@ 
(l0Marks)

Wo Moaruu$** @ :

3 a. Show that the sum o&thUnormui st..s.l--ffii,t'rro r.laneffight angles in a general two
dimensional strffistem is constant. ; -&fl ;;p. (l0lvrarks)

b. At a certain mffi a sffained mgft6tte values of nffi8l stresses across two planes at

right angles ttjflbdch other are 80Iffihaftd 32lvlPa, @th{ensile and there is a shear stress ofrs tffidch other are 80 lffi$$hafrd 32lvlPa, hth4ensile and there is a shear stress of
CYI on the plane ffiffifg 80 NPa 

^@t 
across the planes as shown in

hDetermin. .*W W

Third Semester B.E. Degree Examinaffiffiug./Sept. 2020
Mechanics of Materials

Time:.3 hrs. N** Max. Marks: 100

Note: Answer any FIVEfull questions, cftaosirSffiE full questionfrom each module.

Proa#t &
I a. Defme:(i) Plasticity (ii) Ductility-ffiffirittleness (iv) Poissffi?atio (06Marks)

b. Define Hooke's law and explain Sffiffitrain diagram for mi$ $Sel with characteristic
points. ,*%# \- (o6Marks)
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points. "*W 5, (06Marks)

c. The tensile test was conducte*qfu%*irA steel bar. The folffi data was obtained from the
test. ^%*ru qtrp

Diameter of steel bar: 16 ,ffitr ; Gauge lenpthpfffie bar: 80 mm
Load of nronortionalitv&mWSZ tN : Extensiorfuf a toad of 60 kN = 0.115 mm
Diameter of steel bar: 16 fftr#r ; Gauge lenFthpt the bar: EU mm
Load of proportionalityfriffiliesZZ tN ; Extensi$kfia load of 60 kN : 0.115 mm
Load of failure : 80 t$*ffi# ; Finalffie length of bar: 104 mm
Diameter of the rod o&h$lure = 12 mm. *;l
Determine fit V#dl modulus (ii)

(iv) ffieWntage e longat ion.

e,. dp v

(iii) True breaking stress
(08 Marks)

2 a. Derive qfu&ssion for relation betwepn modulus of elasticity and modulus ofrigidity.
(10 Marks)

3Z

fig. Q@+b Determine

(10 N{arks)

%J OR
Derive an expresgiondor circumferential stress and longitudinal stress for thin cylinder.

ffi (10 Marks)
A pipe o^f 5Offikn internal diameter and 75 mm thick is filled with a fluid at a pressure of
6 N/mm'. Fidtk4he maximum and minimum hoop stress across the cross-section of the

cylinder4\l$ sketch the radial pressure and hoop stress distribution across the section.
ffiffi (l0Marks)

ffiv tof2

_\ (10 Marks)
b. curffiTH" modulus of rigiditffibuk modulur offiina.ical bar of diameter 25 mm

4a.
b.

e
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Cantilever

18MR34

(10 Marks)
beam shown in

(10 Marks)

Derive Eulerls Efernoulli's equati@ffir deflection. 4" - (10 Marks)

A Cantileyefbeam 2 m long iqffimrying a load offiffiat its free end and 30 kN at a distane

of1 the free end. ffifi at the fiee end.

(10 Marks)

derive an expression

" 4-t^1*ts-*l--6rff*-E*l ".r,{* 
d-

-%,* -'t rig'*QW)m'" @'
Sketch different types of beams anftffint types of loads an! epffrn (r0 Marks)

A simply supported beam of spa*ffiffis subjected to a con*fultaied load of 25 kN acting at

a distance o?Z 
^from 

the tetpffaft&rco subjected to an uprffimy distributed load of 10 kN

over the entire span. Drawffihding moment'and sffi$ibrce diagrams indicating the

maximum and minimu* ualyrffi & # (10 Marks)

write the assumptioffie i, ,n##mdmoing and derive an expression for

relationship betwegn ffinEing stress and radius of bufvature. (10 Marks)

il;;;; --"ctio*M 
b"u.rr"i. as shown inFidOT ft). If permissible stress is 150 N/mm2

relationship betwegn ffinUing stress and radius of cufvature. (10 Marks)

ifr. .ro*i.ctiodM b"urn"i, as shown indigflQT @). If permissible stress is 150 N/mm2

find its *omefu*F4esistance. Compare*@th equivalent section of the same area for a

square sectiqF@ 
'P 

@* (10 Marks)square sectlqF@
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MvFis.QT (b)

-ru^WK
Derive Euler*s Efernoulli' s equatioffir deflection.

5a.
b.

6a.
b.

7a.

b.
1

8a.
b.

the shaft" if thes{\ffir stress of thffffi#erial must not exceed 80 N/mm2. The maximum torque

1.25 time*pYffimean. What p&ftage of saving in material would be obtained if the shaftp age ofsaving iing in material would be obtained if the shaft

is replaceilff a hollow one gh<iKe internal diameter is 0.6 times its external diameter, the
1.25 timesoIB
is replace&"ufll%':

length, material and maxrtffi shear stress being same?

i5;-- oR
(10 Marks)

le *,*

10 a. Derive an expressioo ffiLl".'. cripping load for a column when one end of the column is


