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
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oy /' Strength of Materials
~ Max. Marks: 80

Modul 1
Derive an expression for the elong t,10n of a rectangular taperm% b ar subjected to an axial
pull P. (08 Marks)
A stepped bar is subjected to eX’t nal loading as shown in_Fig. Q1 (b). Determine the
magmtude of axial force P such “that net deformation in the bar does not exceed 02 mm. E
for steel is 200 GPa and that forycopper is 100 GPa. Larger diameter and smaller diameters
are 40 mm and 15 mm respectlvely (08 Marks)

modu us (K). ' (08 Marks)
Two parallel walls 6 m apart are stayed together'by a steel rod 25 mm diameter at a
temperature of 80°C. Calc' | te the pull exertedﬁb He steel rod when 1t“§’ cooled to 20°C if,
together at two' ‘ends by 1.5 mm totally.

=11x10°/°C. (08 Marks)

Schematlcally represent these plahes on x-y coordinates: (08 Marks)
' &OUM\r

"Pd|5 2] . .
obtain expressmn fore, =——|—— with usual notations. (08 Marks)
2tE|2 m

A thick cylmder 0f250 mm internal diameter and 350 mm outer diameter contains a fluid at 4
a pressure of 12- N/mm?. Determine the hoop stresses and radial stresses and draw a neat
sketch showing the stress distribution across wall thickness. (08 Marks)
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Module-3
Explain the different types of supports in beams with neat sketches. (06 Marks)
A overhanging beam with roller and hinged suppgg;fs is as shown in Fig. Q5 (b). Draw

bending moment and shear force diagrams for given I w“dings, o e
lﬁom . o [
Ay @y & N i\ M
Fig. Q5 (b) -

rrrrrrr

ity of loading, shear force and bending moment.

G ) (08 Marks)
Draw shear force and bending m()‘mjc“ﬁrit»diagrams for a beam‘loaded as shown in Fig. Q6 (b).
Indicate the point of inflexion and locate the points of 'éonff'aﬂexure and also maximum

bending moment. ‘e N (08 Marks)
v = m’m "

Derive the relationship between intqns 0

ADwy

= (06 Marks)
: lLey
of square cross section.of.sides 100 mm. If the permissible stress is 70 N/mm?’,

A beam
find‘the:moment of resistance of the beam section. Find whether there is any improvement in
moment of resistance if the secy;;i“or’f’is placed with one. of the diagonals vertical. (10 Marks)

Write a note on: (i) EBffective length of columns (i) Limitations of Euler’s theory on
columns. , o (08 Marks)
A hollow column of cast iron whose outside diameter is 200 mm has thickness of 20 mm. It

is 4.5 m long and is fixed at both ends: g‘alculate the safe load by Rankine’s formula using a

factor of safet%o% 4. Calculate slené}érdéss ratio and compare Euler’s and Rankine’s critical

W

" CMRIT LIBRARY

Take critical stress = oc = 550 N/mm’

Rankine’s constant = o0 = —= BANGALORE - 566 037
! Tf . 60 0
ZElastic modulus = E=8 x10* N/mm’ (08 Marks)
» . @
5 N Module-5
Derive the expression for torsion in-circular shafts and state the assumptions. (08 Marks)

A solid shaftfotating at 500 rpm transmits 30 kW. Maximum torque is 20% more than mean
torque. Allowable shear stress i$:65 MPa, modulus of rigidity is 81 GPa and angle of twist in
the shaft shotild not exceed 1°.in 1 mt length. Determine the suitable diameter. (08 Marks)

OR
Determine the ratio of power transmitted by a hollow shaft and a solid shaft when both have
same weight length, material and speed. The diameter of solid shaft is 150 mm and external

diameter of holl&y@gﬁs}haﬁ is 250 mm. (08 Marks)
(i) What is t%e*é’f‘ghnﬁcance and importance of theories of failure? f
(ii) Explain the:maximum principal stress theory (Rankine’s) (08 Marks)

% %k ok % %
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