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USN

Third Semester B.E. Degree Examination, Jan./Feb. 2021
Strength of Materiais

Time: 3 hrs. . Max. Marks: 100

r.f."r.’..

Note: Answer any FIVE full questions, choosing ONE full guestion fro

ule-1
1 a. Explain longitudinal strain and lateral strain. 4 Marks)
b. State and illustrate Saint Venant’s principle. 06 Aarks)
€. A tension test was conducted on mild steel bar and the followilig data wagobtained from the

test:

Diameter of the bar = | 8mm

Gauge length of the bar = 82mm

Load at proportional limit = 75KN
Extension at a load of 62KN = 0.113mm
Load at failure = 82KN

Final gange length of the bar = 106mm
Diameter of the bar at failure = I4mm

Determine the Young's modulus, proportiona aking stress, %eelongation and

c. A weightof 390KN is support
is reinforced with 8 steel ba

percentage reduction in cross sectional areg (10 Marks)
2 a. What are the clastic constants and ex : (06 Marks)
b. Obtain cxpression for temperature st niform cross section when expansion or
contraction i prevented partially. (04 Marks)

1 0f 250mm square in section. The column

ional area 2500mm?®, Find the stresses in sleel and

concrete if E~15E.. .

If stress in concrete must no fm, what area of steel is required in order that

columm may support & 480 {10 Marks)
Module-2

3 a. Derive Lame’s equ he f@dial and hoop siress lor thick cylinder subjected to intemal
i : (08 Marks)

e tensile stresses of GO0MN/m” and compressive siress of

on two mutually perpendicular planes and two equal shear siresses of

nes. Determine

lane inclined at 30° wrt x-axis.

irection of principal stresses.

2. Any revealing of identification. appeal 1o evaluator and Jor equations writen eg, 43+8 = 50, will be reated as malpractice.

irection of maximum shear stress. {12 Marks)
OR
4 a for volumetric strain in thin eylinder subjected to internal pressure in the
o (08 Aarks)
e —l Mlarks
2tEL2 m

Important Note : 1. On completing your answers. compulsorily draw diagonal cross lines on the remaining blank pages.

cast iron pipe has 200mm internal diameter and S0mm metal thickness and carries walter
r a pressure of SN/mm” Caleulate the maximum and minimum intensilics of

ferential stresses and sketch the distribution ol circumfcrential siress intensity and the
intchsity of radial pressure across the section. 112 Alarks)
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Module-3

5 a. Define shear force, bending moment and point of mntraﬂexurﬁ Explain how
them?
b. Develop shear force diagram and bending moment diagrams for the beam lo
Fig. Q5(b) marking the values at salient points. Determine the pnsumn and magn
maximum bending moment. .

T va'h'

Fig. Q5(b) (14 Marks)
OR
& a. Obtain the relationship between udl, shear force and (06 Marks)
b. Construct SFD and BMD for the bean loaded show ig. Q6(h). Also locate the point of
contraflexure.
lifm
(=
(RE

{14 Marks)
7 a. Derive torsional equation wj sualaal Hnans. {06 Marks)
b. A T-section of flange 120 overall depth 200mm with 12mm web thickness is
loaded such that at a section ng moment of 20KN.m and shear force of 120KN.

Sketch the bending a iiribution diagram marking the salient values.
(14 Marks)

OR

8 a. Denve Bemo quation with usual notations. (08 Marks)
b. A solid cire smit power of 1000KW at 120rpm. Find the diameter of the
shafl if the stress of the material is not to exceed 80N/mm™ The maximum torque is
1.25 ti torque. What percentage saving in material could be obtained if the
ulmﬂ i«. R llow one whose internal diameter is 0.6 times the extemal diameter?
. material and maximum shear stress being same. (12 Marks)

M -
9 ection and elastic curve. Explain Macaulay's method of determining slope

{10 Marks)
c,npplmg loads given by Euler's and Rankine’s formula for a tubular steel
m long having outer and inner diameter as 40mm and 30mm rﬁpncl:wly The
lumn is loaded through pin joints at the ends. Take permissible compressive stress as

/mm°, Rankine constant as and E=210GPa. For what length of the column of

their cross section, does the Euler's formula cease to apply? (10 Marks)
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lﬁCVO
OR
heory.
{
b. Calculate slope at A and deflection at D for the overhanging beam shown in Fig. Q z

10 a. Differentiate between short and long column and what are the limitations of Eule
Take E = 200GPa and 1= 50x10°mm®*. (14 Marks)
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