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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

17MT33

Y e r}g“;“\ 0,
T_:mﬁk:{S Jarsh
< { Nogp¥

\ e {;

“\\'}d'\j"%;_ ) ‘ . “(’A’u

Max. Marks: 100

Ans

m-each module.

Module-1
? Explain :

Resilience
Toughness
Elastic limit
Proof stress
Possion ratio. { (06 Marks)
b. Derive an expression for the extension of tapering bar whose diameter d; at one end tapers
linear}%/ to a diameter d, in a length “L” under axial pull “p” and young’s modulus ‘E’ in
N/mm”. g (06 Marks)
C. 25mm digxqefer and 200mm length mild steel specimen tested in laboratory. The following
data obtained, load at yield point'= 150kN, Maximum load = 225kN, Extension under a
load of 20kN = 0.04mm, Neck diameter = 18.25 mm, Length of specimen after
failure = 275 mm. Determine: oy
1)  Young’s modulus
1)  Yield stress
i)  Ultimate stress ..
iv)  Percentage elongation
v)  Percentage reduction in area

vi)  Safe stress adopting a factor of safety 25. (08 Marks)
2 a. Derive a Relationship between Young’s modulus and modulus of rigidity. (08 Marks)

b. A solid steel bar 500mm long and 70mm diameter is placed inside on aluminum tube having
75mm inside diameter and 100mm outside diameter. The aluminium cylinder is 0.15mm
‘longer than the steel bar. An axial load of 600kN is applied to the bar and cylinder through
‘rigid cover plates as shown in Fig.Q.2(b)..Find stress developed steel bar and aluminium
“'tube. Assume E = 210 kN/mm? and Eaq = 70kN/mm?.

| soben
Fig Q2(b) (12 Marks)
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Module-2

Derive the expression for a rectangular bar is subjected to two direct stresses ox and oy
two mutually perpendicular directions. Prove that the normal : stress (o,) and shear stress (1)
on an oblique plane which is inclined at an 6 with the axls ‘of minor stress, are given by:

c,+06, ©,—0, o, — 0y
c, = + cos26 and 1=

2 2

A plane element is subjected to stresses as shown in Fig.Q.3(b). Determine principal stress,
maximum shear stress, their planes and normal stress on maximum shear plane. Sketch the
planes. iy, ©

Sln 20 (08 Marks)

k| ’*K)M\ yom?>
——. 4
w2
6o ’,;}mm’b
o mem 1
Fig.Q.3(b)
(12 Marks)
OR

Define the prmc1pal stresses and prlnmpal planes (04 Marks)

The state of stress 1n two dlmensmnally stressed body is shown in F1g Q. 4(b) Determine the

,,,,,

Mohr’s pycle to verlfy the results obtamed analytically. N (16 Marks)
A fiy, ™ -
% . %
120N mmz- §
. bonlmm2
iy ‘ goN[mm
. Fig.Q.4(b)
Module-3

Define the following :
i) * Sagging Bending Moment
ii).  Point of Contra-flexure :
i) Hogging Bending Moment (06 Marks)
" A simply supported beam AB of 6m span is loaded as shown in Fig.Q.5(b). Draw shear
force and bendmg moment dlagram also indicate the point of contra-flexure if any.
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Fig.Q.5(b) (14 Marks)
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OR ;
a. Derive the relationship between load, shear force and Bending moment. (06 Marks)
b. For the beam shown in Fig.Q.6(b) draw the SFD and BMD. Locate the point of
contra-flexure if any. iy,

Fig.Q.6(b) (14 Marks)

- Module-4 e
a. A 2m long cantilever with an ‘unsymmetric “I” section is subjected to UDL of 20kN/m. The
I — Section has (180mm; x" 10mm) Upper flange, (100mm x 10mm) bottom flange and
(220mm x 10mm) web. Draw the bending stress of shear stress distribution diagram.

(12 Marks)
b. With proper assumptlon derive relatlonshlp between Bending moment and Radius of
curvature. by e ; ‘ (08 Marks)

: OR
a. Derive deﬂectlon equation for a simply supported beam of length “L” subjected to couples
at the ends (08 Marks)

b. A cantilever is subjected to forces as shown in Fig.Q. 8(b) Determine: 1) Deflection and
slope at point ‘B’ ii) Deflection and slope at a pomt Whlch isata dlstance of 3m from the

free end.
Fig.Q.8(b)
(12 Marks)
) Module-S
a. State the assumptlons n n the theory of pure torsion and derive the torsional equation of shear
“ stress produced in a circular shaft subjected to torsion. (08 Marks)

b. Compare the weight, 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)

c. A hollow shaft having internal diameter 40% of its external diameter, transmits 562.5kW
power at 100 rpm. Determme 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

maximum torque belng 25% greater than mean modulus of rigidity = 9 x 10°N/mm”.
i, (06 Marks)
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OR ~
10 a. Define slenderness ratio and derive Euler’s expresswn for buckhng load for column with
both ends hinged. (12 Marks)

b. 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 ratlo ‘of Euler’s and Rankine’s critical loads.

Take fc = 550N/mm?, o = i :

> in Rankme_s’formula and E = 9.4 x 10°N/mm’.

(08 Marks)

e

it
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