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Third Semester B.E. Degree Exami ion, Jan./Feb. 2021
Mechanics of M‘%terlals

i\ﬁfax Marks: 100

Note: Answer any FIVE full questto%ﬂn,%5 (‘%aosmg ONE full questwn from each module.

y ;%@% Module-l W%‘
a. Determine total elongation 1% a@ -uniformly tapering rectangular section bar of width ‘a’ at
one end to ‘b’ at the other %d? (10 Marks)
b. Determine the stresses in,various segments of the crrcu“lar bar shown in Fig.Q1(b). Complete
the total elongation tal&*ﬁg oung’s modulus to be 195Gpa (10 Marks)

V N

a. Define volumetric, strz?‘m Derive a expré% ;%n for volumetnc@;ﬁram of a rectangular bar
subjected to smglewdlrect load. Y (10 Marks)

b. Derive relatlorr’*between modulus of el"‘{; hcrty and bulk modulus (10 Marks)
Wodule-z

a. Define prmelpal stresses and pqn%%‘“pal planes. (04 Marks)

b. Denvgwmﬁfmal and tangential sttesses to member subjected to two perpendicular normal

stres@gesﬁ”accompamed w1t11 staf of simple shear. ~ (16 Marks)

% The principal stres
~Determine the re%
axis of majorprinicipal stress. Als

" ﬁ%’ét a pomt in a bar are 200Mpa (tensile) and 100Mpa (compressive).
int stresses in magnltude and direction on a plane inclined at 60° to the
“"deterrmne the maximum intensity of shear stress in the

material at gbe@g%mt (10 Marks)
b. Derive Lamé‘*%’equatlon n thlck cylmders , (10 Marks)
p Module-3
a. Derive relation between: laads shear force and bending moments. (08 Marks)
b. Draw SFD and BMD for a simply supported beam carrying an uniformly distributed load of
w/unit length over”em%y}ire span. (12 Marks)
OR
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a. Write a sign conventions for shear force and bending (04 Marks)

b. Draw SFD and BMD for the beam shown in Fig.Q6(‘r§l (16 Marks)
£ @

a. What are the assumptions made s (05 Marks)

b. Derive expressions for shear%/t%% distribution in I-Sec§iona;bea : (15 Marks)

OR (o

a. Derive a relation between slope, deflection and m%ju?’of curvature. (10 Marks)

b. Derive a bendingé@ i‘%tion. (10 Marks)
AL Modbig:3
a. Derive a éi@gh between torque and shear stress in a hollow circular shaft. (12 Marks)
b. A Solid lar shaft has 40mm didmeter. When a twisting moment of 1KNM is applied,
deten‘“g@%g the shear stress induced ‘ﬁe centre, at a poi f‘ mm from the centre and at the
outer surface. Also draw the sket owing the distribution of shear stress. (08 Marks)
OR fe G N

a. Derive expression for a Buler’s crippling load for a €olumn when both of its ends are hinged.
o W * & é (10 Marks)

nd of the column is fixed
'§ KN/mm? determine
(10 Marks)

b. A column of timber seétion is 200mmx30 and 5m long. ¢
and the other endﬁs&ee. If the Young’ mm@gi us of timber 1
i) crippling loadsii) Safer load if the facter of safety is 2.5:&
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