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

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

b. Define: (i) Hooke’s law *

18ME32

06 Marks)
(111) Volumetric strain
(04 Marks)

(iv) Poisson’s 1atios
c. A steel bar ABCD ofsg yir
Find the value of ‘P’ ne&ssary for equlhbrlum If E~ 210 kN/mm’, determine
(1) Stress-in Varlous segments
(i) alele
(1i1)

(10 Marks)

a. Derive a relatt, n between young’s, (10 Marks)
b. A composne bar shown in Fig. QZ%@) is 0.2 mm short a distance between the rigid supports

at room% temperature What is n’fttxunum temperature rtSé which will not produce stress in the
bar? fm*ﬁt stresses mduced*““’When temperature rise is 40 °C. Given a, =12x10" per C,

_1~75><10"6 per c,m'%%zxmswmm B =12x10° Nimn’, As: Ac=4:3

Fig. Q2 (b) (10 Marks)

; Module-2
a. Derive an expre@gmg for normal stress, shear stress and resultant stress on an oblique plane
inclined at an angie ‘9’. With vertical axis (x-plane) in a bi-axial stress system subjected to

o, and o, also “find angle of obliquity ¢. (10 Marks)
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jght angles to each other are

A point in a strained material, the stress on two planes I
80 N/mm’(tensile) and 40 N/mm? (tensile). Each of; e stresses is accompanied by a
shear stress of 60 N/mm?. Determine (i) Normal stress, Shear stress and resultant stress on an
oblique plane inclined at an angle of 45° to the axis %f;tr%inor tensile stress. Also find major

ined ; I, Y TR ] .
principal stress , minor principal stress and théir location, maximum shear stress and its
3

location.

(10 Marks)
Derive expression for p stress and longitudinal stress for thin cylinder subjected to
. ¢ (10 Marks)

internal fluid presstr
cal pipe of outside diaméi%lf« 300 mm and internal diameter 200 mm is

subjected to.an-internal fluid pressure ofﬁq%/mm2 and external fluid pressure of 5 N/mm?.
maximum hoop stress developed. Draw the variation of hoop stress and radial

Determinethe.
stress across the thickness indicating the values at every 25 mm interval. (10 Marks)
" b 4 b L " iy
.. Module-3 b
Deduce the relationship between relating load (W), @em Force (F%anc[l Bending moment

o~ Uy, (06 Marks)

(M). C
and BMD. Locate the-point of contraflexure,

For the beam shown in
if any.

"ig) Q5 (b), draw SFD
" e

€ TMRIT LIBRARY
BANGALORE - 560 037

(14 Marks)

o

. Prove that in case of a rectangular section”of a beam the maximum shear stress is 1.5 times
" the average shearsttess. T (08 Marks)
A beam of qpf~1-§%ction consists gj“i%@m x15mm flanges and

a web of 280 mm depth x 15 mm thickness.

It is subjected to a bending n}ofﬁént of 120 kN-m and a shear force of 60 kN. Sketch the
bending and shear stress distributions along the depth of the section.

Z2lomm

L\S"
Fig. Q6 (b) (12 Marks)
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Module-4

Write a note on the following :

6))] The maximum principal stress theory.

(i)  The maximum shear stress theory. (08 Marks)
A solid circular shaft is subjected to a bending. mo'fnent 0of 9000 Nm and a twisted moment
of 12000 Nm. In a simple uniaxial tensile test f'the same material, it gives the following
particulars. Stress at yleld point 300 N/mm’ ,Assume factor of safety = 3. Estimate the least
diameter required using, (i) Maximum prmmpal stress theory i

(12 Marks)

State the assumption made in

the derivation. (10 Marks)
A solid circular shaft h; W@ transmlt a power of 100@ kW at 120 rpm. Find the diameter of
the shaft, if the shear $tre s of the material must th exceed 80 N/mm?. The maximum torque
1.25 times of its mean: . What percentage of saving in material would be obtained, if the shaft
is replaced by a ) low one whose mternal‘ugdlameter is 0.6 times its external diameter, the
1 nd maximum shear stress bemg same? (10 Marks)

W Mgdule-S
State thef* ssumption made while“deriving Euler’s column formula. Also derive Euler’s
expresslon of buckling load, for, @olumn with both ends fi ed. (10 Marks)

.mm diameter. One of the ends of the

AlSm long columns has a circular cross section o
dis free. Takmg factor of safety as 3.

column is fixed in d1rect10n and position and othe

.......

for pinned ends.

me

(i1) Euler’s formpla young’s modulus er CI =1.2x10° N/mmm (10 Marks)
i { \,% X ’\<x «««« s
Explain the followmg
(1)~ ‘Qastigliano’s I* I“? theorem. ‘ CMRIT LIBRARY
(i) ; Strain energy Que to bending and torsgpn BANGALORE - 560 037
(i) Strain energy. dug to shear. o (15 Marks)

,. Zl?hew bar with circular croSs section as shown m ‘Fig. Q10 (b) 1s subJected to a load of 10 kN.
*Determine the strain’

energy stored in it. Take E =2.1x10° N/mm’.

ol
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