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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Time: 3 hrs.
Note: Answer any FIVE full questions, choosing ONE full question from each module.

| }Hd Semester B.E. Degree Examlnatlon, J une/July 2023
Mechanics of Material

Max. Marks: 100

Modu

Define : 1) Hooke’s law ii) Poisson’s. ratlo (04 Marks)

Derive an expression for the total elongatlon of a tappere‘ ircular bar cross section of

diameter ‘D’ and‘d’. When subjected to an axial load ‘P the elastic modulus of its

material is E. (08 Marks)

A Stepped bar of steel, held between two supports as shown mn Fig QI(c) is subjected load
=80 kN and P, = 60kN:Find the reaction developed at the end A and B.

el
o4 3
4

>

AAAN N NANN

L“""?[}“‘"‘J 3ao mm
e Flg Q1(c) (08 Marks)
OR

((((((((

......

( 1 thick. They are connected by using 20mm diameter pins at the
ends. If the length of the compound bar is 600mm Find the stresses produced in the tubes

i

and pins When the temperature is ralsed by 25°C. Given
=12 x 10 per"C ac— 17.5 x 10 per°C

(10 Marks)
Estabhsh a relatlonshlp between the modulus of elasticlty and modulus of rigidity. (10 Marks)

stresses on any two mutually perpendleular planes are always constant. (10 Marks)
At a certain point in a strained material the valves of normal stresses across two planes at
right angle to each other are 80MPa and 32MPa both tensile and there is a shear stress of
32MPa clockwise on the plane .carrying 80MPa stresses across the planes as shown in

((((((

1) maximum and minimum normal stress i1) maximum shear stress
Ar 32 Mpa

Lo £ |

@OMN'—# t_, go Mp=

v
B2 Mg

Fig Q3(b) (10 Marks)
1 of2
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OR
a. Differentiate between thin and thick cylinders. (04 Marks)

'''''

b. Derive an expression fro circumferential stress and 10ng1tud1nal stress for a thin cylinder

subjected to an external pressure ‘P’ (06 Marks)
c. A tthk cyhndrlcal pipe of outside diameter 300mm and 1nterna1 diameter 200mm 1s

xxxxxx
...............

distribution across the section. (10 Marks)

Module-3
Draw the shear force and bending moment diagram for a overhangmg beam as shown in
Fig QS5, also locate the point of contraﬂexure

Wk“‘lm i nokN 25kN

(20 Marks)

a. Draw shear force and Bending movement dlagram for :
1) Cantilever beam with point load ‘”at free end i) Cantilever beam with UDL

iii) Cantilever beam with UVL (10 Marks)

,,,,,,

b. Explam dlfferent types of loads beams and support w1th neat sketches. (10 Marks)

gy _Module-4
a. Derive torsmnal equation. - M (10 Marks)
b. A solid shaft is subjected to a maximum torque 25kN/m Find a sultable diameter of a solid
shaft, if the allowable shear stress and the twist are limited to 80N/mm and 1° respectively

«««««

for a length of 20 times the diameter of the shaﬁ (G 80GPA) (10 Marks)
OR fhach,
a. Derive Euler’s Buckling load formula for pin-end condltlon (10 Marks)

b. A steel bar of rectangular cross sectlon 30 x 50mm pmned at each end is 2m long.
Determme the buckhng load when it is sub]ected to ax1a1 compression and also calculate

be Vahdh: ake propomonahty llmlt as 250MPa and E 200GPa. (10 Marks)
‘ Module-5

. & Explam Castigliano’s theorem I and IT. (10 Marks)

A'load of 200N Falls. through a height of 25mm on to a collar rigidly attached to the lower
" end of a vertical*bar- 2m long and 300mm? cross sectional area. The upper end and the
vertical bar if fixed.
i) Maximum instantaneous stress., ii) Maximum instantaneous elongation
iii) Strain energy stoned in the Vertléal rod

Take E = 20(3”GPa . (10 Marks)

OR
Explain maximum prm&pal stress theory and maximum shear stress theory. (10 Marks)
A bolt is subjected to an axial pull of 12kN together with transverse shear fore of 6kN.
Determine diameter of the bolt using :
i) Maximum principal stress theory  ii) Maximum shear stress theory
Take elastic limit in Tension = 300 MPa
Factor of safety = 3 (10 Marks)

V\?ri;w * ok ok 2 sz * ok
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