50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 17MT33
Third Semester B.E. Degree Examination, Dec.2018/Jan.2019
Mechanics of Materlals
Time: 3 hrs. | Max. Marks: 100

Note: Answer any FIVE full questions, choosing
ONE full question from each module.

. Module-1
1 a. Define the following : ”
i) Hooke’s law
1)) Poisson’s ratio
1) Factor of safety ;
iv) Principle of superposmon W (04 Marks)
b. A bar of uniform thickness ‘t’ tapers umformly from a width of b; at one end to b, at other
end, in a length of ‘L’. Find the expressmn for the change in length of the bar when

subjected to an axial force P. (08 Marks)
¢. Find the total elongation of the bar shown below Take E =1.05 x 10°N/mm”. (08 Marks)
S ' 1 :: ‘ §
. = - %1% <__39\_4'{ o
bowrn P R o
k. looom T
" Fig.Ql(c)
OR
2 a. Dernve the expression of volumetrlc strain due to three mutually perpendicular stresses.

(08 Marks)
b. A sohd steel bar 500mm k:mg and 70mm diameter is placed inside aluminium tube having

~75mm inside diameter and 100 mm outside diameter. The aluminium cylinder is 0.15mm
~longer than the steel bar. An axial load of 600kN is applied to the bar and the cylinder
. through rigid cover plates as shown below Fig.Q2(b). Find the stresses developed in steel

bar and the aluminium tube. Assume Eg = 210kN/mm? and Exq = 70kN/mm?. (12 Marks)
., J{ okl
I o, 1S ‘nfunl
o 47
Hoovo™ /' ? s Salrast,
LV %
L |
TeooKrJ .
Fig.Q2(b)
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a.

17MT33
Module-2 ﬂ
Derive the expression for a rectangular bar is subjected to two. direct stresses ox and oy in
two mutually perpendicular directions. Prove that the normal stress (c,) and shear stress (1)
on an oblique plane which is inclined at an 0 with the axis of minor stress, are given by :
6y, +0, Oy—0C Gy —Cy
Oy = X2 Y4 x2 ycos26andt=%-sm26. (08 Marks)
A plane element is subjected to stresses as shown in Fig. Q3(b) Determine principal stress,
maximum shear stress, their planes and normal stress on maximum shear plane. Sketch the

planes. iy, (12 Marks)

[ Horrem-

ke
mx\il‘mm 2-
Eorfrwm <— > 6o |mm2
_yl‘&t*’n’o\m?— i :
lmﬁrlmm 2
Fig.Q3(b)
« OR

Define the principal stresses and principal planes. (04 Marks)

The state of stress in two dimensionally stressed body is shown in Fig. Q4(b). Determine the
principal. stresses, principal planes; maximum shear stress and their planes. Also draw the

Mohr’ s cycle to verify the results obtained analytlcally y (16 Marks)
o™
e
[ 20oN]mmd-
10N mm2
ke QONIMMZ‘
go,d[mm‘“
Fig.Q4(b)
Tl Module-3
Explain the terms : Py,
1) Sagging bending movement
11) Hogging bending moment
iii) Point of contrafluxture. (06 Marks)
b. Draw the shear force and bendlng moment diagram for the beam loaded as shown in
Fig.Q5(b). Locate the point of contrafluxrue if any. (14 Marks)
2ok 2 ok
00K a
Hg Voo L
2w AN < T
Fig.Q5(b)
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10

. maximum torque bemg 25% greater than mean modulus of rigidity = 9 x 10*N/mm?®.

17MT33
OR

Define a Beam. Explain with simple sketches, different types of beams. (04 Marks)

b. Draw the shear force and bending moment diagram for the beam given in Fig.Q6(b). Locate

the points of contrafluxure. e (16 Marks)

DO ok o

Sl

a1
Fig.Q6(b)
 Module-4
What are the assumptions made in theory of bending? G (04 Marks)
Prove that = = % = %i—with usual notations. P (08 Marks)

A beam of an I-section consists of 180 mm ><15 mm flanges and a web of 280mm
depth x 15mm thickness. It is subjected to a bending moment of 120 KNm and a shear force
of 60kN. Sketch the bending stress distribution along the depth of the section. (08 Marks)

OR
Derive Euler Bernoulli equation for deflection. (10 Marks)
A snnply supported beam [steel] havmg uniform cross-section is 14m span and is simply
supported at its ends. It carries a concentrated load of 120kN and 80kN at two points 3m and
4.5m from the left and right end respectively. If the moment of inertia of the section is
160 x 10'mm®* and E = 210GPa calculate the deflection of the beam at load points. (10 Marks)

' Module-S
State the assumptions in the theory of pure torsion and derlve the torsional equation of shear
stress produced in a circular shaft subjected to torsion. 0 (08 Marks)

Compare the welght strength of hollow shaft of same external diameter as that of solid
shaft. The inner diameter of hollow shaft is half the external diameter. Both the shafts have
the same material, length. . (06 Marks)
A hollow shaft having internal diameter 40% of its external diameter, transmits 562.5kW
power at 100 rpm. Determine the internal and external diameter of shaft if the shear stress is
not to exceed 60N/mm” and the twist in a length of 2.5m should not exceed 1.3 degrees. The

(06 Marks)
Define slenderness ratio and derive Euler’s expression for buckling load for column with
both ends hinged. . (10 Marks)

A hollow CI column whose outside diameter is 200mm has a thickness of 20mm. It is 4.5m
long and is fixed at both ends. Calculate the safe load by Rankine’s formula using a factor of
safety of 4. Calculate slenderness ratio and the ratio of Euler’s and Rankine’s critical loads.

Take fo = 550N/mm?, o =

! 5 in Rankine’s formula and E = 9.4 x 10*N/mm®. (10 Marks)

% ok % % %
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