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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4 a.

=

“Fig Q3(b) and locate the point of contra- ﬂexure

Mechanics of Materials

Max. Marks: 100

Derive an expression for analysis of umformly tapering rectangular bar. (06 Marks)
With neat sketch, explain stress — strain relation for mild steel:., (06 Marks)
A steel bar ABCD of varying sections is subjected to the axzal forces as shown in Fig Q1(c),
Find the value of ‘P’ necessary.for equilibrium. If E = 210kN/mm determine : 1) Stress in
various segment ii) Total Elongation of bar iii) Total strain in the bar

Yoo

boomm>=
> a6 KN

|.__-m~_, oE—

F1g Ql(c) ) (08 Marks)

‘ OR
Derive an expression for analysis of uniformly tapering section due to self weight. (06 Marks)
A reinforced short concrete column 250mm x 250mm in section is reinforced with 8 steel
bars. The total area of the steel bar is 1608. Smm “The column carries a load of 270kN. If the
modular ratio 1s 18, find' the stress in concrete and steel. If the stress in concrete shall not
exceed 4N/mm’, find the area of steel requlred so that thecolumn may support a load of
400kN. ¢ (07 Marks)

Derive an expressmn for Volumetrlc stram due to three mutually perpendicular stresses.
5 : (07 Marks)

Module—2

moment o (06 Marks)
Draw the shear force and bendlng moment dlagram for a overhanging beam shown in

Lok 3—°‘m‘
20KN

6
am am

Fig Q3(b) " (14 Marks)

ey OR
Derive an expression to establish a relationship between Bending stress and radius of
curvature. (10 Marks)

1of2
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A beam of an I- sect1on con51sts of l80mm X 15mm ﬂangesit!’a’;nd a web of 280mm depth x

.........

60kN. Sketch the bending and shear stress dlstrlbutlonf" 1ong the depth of the section.
(10 Marks)

Module-3 "~
Find the expression for the slope and deﬂect"‘ n'of a cantilever of length ‘L’ carrying UDL

determine, 1) Deflection at mid span i11) Slope at end ‘A’
Take : E =2 x 10°N/mm’, I=1000cm® »

(12 Marks)

A&7 ) N ) ) ... T t Gb
State the asgy‘r‘nptlon made in pure torsion'theory and drive torsional equatlonJ— = = T
Sy j P
(10 Marks)

10 Marks)

(10 Marks)
(10 Marks)

(10 Marks)

(10 Marks)
. . Module—S
With suitablq sketches, explain diffe;gcnt stages of ductile fracture. (10 Marks)
Mention the factor that affects the creep characteristics of metals and explain creep curve for
- (10 Marks)
OR
Explain with suitable sketches stages involved in fatigue failure. (08 Marks)

Compare ductile and brittle fracture characteristics and derive and expression for stress
relaxation.

(12 Marks)

Kk ok ok ok
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