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S.E. (Mining) (Sem-III) (Revised Course 2016-2017)
EXAMINATION MAY/JUNE 2019
Mechanics of Solids

[Duration : Three Hours] [Max.Marks : 100]
Instructions: 1. Answer FIVE questions. At least TWO from PART-A, TWO from

PART-B and ONE from PART-C.
2. MISSING data, if any may be suitably ASSUMED.

3. Tllustrate your answers with figures wherever required.
4. Figures to RIGHT indicate FULL marks.
PART - A
Answer ANY TWO questions.
Q.1 A) A hollow cylinder 2.5 m long has an outside diameter of 70mm and inside diameter of 50 10

mm. if the cylinder is carrying a load of 40 KN, find the stress in the cylinder. Also find the
deformation of the cylinder, if the value of modulus of elasticity for the cylinder material is
100 GPa.

B) A brass bar having a cross — sectional area of 900mm’ is subjected to axial forces as shown in 10
FIGURE 1. Find the change in length of the bar. Take E = 1.05 X 10°N/mm?.
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FIGURE 1

Q.2 A plane element in a body is subjected to a tensile stress of 150 MPa accompanied by a clockwise 20
shear stress of 30 MPa. Using Mohr’s circle find :
1) The normal and shear stress on a plane inclined at an angle of 25° with the tensile stress.
i) The maximum shear stress on the plane.
Sf)lve and also co-relate your answers with purely analytical method of analysis.

Q3 A) A rectangular beam 60mm wide and 150mm deep is simply supported over a span of 5 m. 10
The beam is subjected to a uniformly distributed load of SKN/mm?. Draw the shear force and
bending moment diagram for the beam. Also determine the maximum bending stress induced
in the beam.

B) A remforced concrete column 500mm by 500mm in section is reinforced with 4steel bars of 10
25mm diameter, one n each corner. The column is carrying a load of 1000KN. Find the
stresses i the concrete and steel bars.
Take E for Steel = 210 GPa and E for concrete = 14GPa.
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PART -B
Answer ANY TWO questions.

Q4 A) State the assumptions made for shear stress in circular shaft subjected to Torsion.
A solid Steel shaft of 50 mm diameter is to be replaced by a hollow steel shaft of the same
material with internal diameter equal to half the external diameter. Find the diameters of the
hollow shaft and saving in material, if the maximum allowable shear stress is same for both
the shafts. *
B) A solid shaft is subjected to a torque of 1.6 KN-m. Find the necessary diameter of the shaft,

the allowable shear stress is 60 MPa. The allowable twist is 1° for every 20 diameters length

of the shaft. Take C = 80GPa.

Q.5 What is the need for studying various theories of failure? Name the various theories of failure and
explain any one in detail

Q.6 A) State the assumptions made in the Euler’s Column Theory.
A Steel rod 7 m long and of 60mm diameter is used as a column, with one end fixed and the
other end free. Determine the crippling load by Euler’s formula. Take E as 200GPa.
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B) A closely coiled helical spring of round steel wire 5 mm in diameter having 12 complete coils 10

of 60 mm mean diameter is subjected to an axial load of 250 N. Find the deflection of the

spring and the maximum shearing stress in the material. Take Modulus of Rigidity (C) for the

material= 80 GPa.

PART -C
Answer ANY ONE question of the following. .

(@)} A) Two beams are simply supported over the same span and have same flexural strength.
Compare the weights of these two beams, If 0ne of them is solid and the other is hollow
crcular with internal diameter half of the external diameter.

B) A leaf spring is to be made of seven steel plates 65mm wide and 6.5mm thick. Calculate the
length of the spring, so that it may carry a central load of 2.75KN, the bending stress being
limited to 160 MPa. Also calculate the deflection atthe Centre of the spring. Take E for the
spring material as 200GPa.

Q.8 A) Derive an expression for distribution of shearing stress over a depth of circular cross section
of a beam.

' A circular beam of 150mm diameter is subjected to a shear force of 40KN. Calculate the
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value of maximum shear stress and sketch the variation of shear stress along the depth of the

beam.
B) Compare the ratio of the strength of a solid steel column to that of a hollow column of the

same cross sectional area. The internal diameter of the hollow column is 3 / 4 of the external
diameter. Both the columns have the same length and are pinned at both ends.
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