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hird Semester B.E. Degree Examination, J une/July 2023
Mechanics of Solids & Fluids

Time: 3 hrs. . Max. Marks: 100
o] Note: Answer any FIVE full questions, choosing ONE full question:"*jfmmu each module.
£ .. Module-1
§ 1 a Define the following : . 1@
= @) Poisson’s ratio.
% (11) Proof'stress.
= (i)  Modulus of rigidity. (06 Marks)
= b. Explain the stress strain curve for mild steel. (04 Marks)
B c. A brass bar having cross sectional area of 1000 mm?, is subjected to axial forces shown in
(=

Fig. Q1 (c). Find the Elongation of the bar. Take E = 100 GN/m’.
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Fig. Q1 (c) ol (10 Marks)

2 a. Derive a relationship between Young’s modulus and Modulus of rigidity. (10 Marks)

b. A steel rod of cross sectional area 1600 mm? and two brass tods. Each of cross sectional area
of 1000 mm’ together support a load of 50 kN as shown in Fig. Q2 (b). Find the stresses in

the rods. E for steel = 2x10° N/mm2 E for brass = 1%10° N/mm?.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Fig. Q2 (b) (10 Marks)
Module-2
3 a. Define the principal stresses and principal planes. (04 Marks)
b. Determine the expression for normal and tangential plane 0 in a general 2D stress system.
(08 Marks)

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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c. Find the Normal, Tangential and Resultant stress on a glane 30°to the plane of pr1n01ple ,
stress. Find the obliquity of the resultant stress. " 4
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Frg Q3 (c) 47 (08 Marks)

OR

principal stresses, principal planes maximum shear stress and their planes Also draw the

~~~~~

Mohr’s circle to verify the results obtained analyncally (20 Marks)
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Module 3
5 a With assumptrons ...... derive torsion equation for circular shaft. (12 Marks)
b. A Hollow circular shaft of 6 m length and inner and outer diameter of 75 mm and 100 mm is
subjected to a torque of 10 kN-m. JIf G = 80 GPa ‘Determine maximum shear stress

produced: and the total angle of twrst - (08 Marks)

6 Derive Euler’ s theory for axrally loaded long column when the one end of column is Fixed
; F o e (08 Marks)

.. Write the assumpt1on in Euler s column theory (04 Marks)

. A hollow circular sectron 2.8 m long column is fixed at one end and hinged at the other end.

and

External diameter is 150 mm andf}hrekness of wall is 15 mm. Ranking constant = 16100

=550 MPa. Compare the bucl<ling loads obtained by using Euler’s formula and Rankine
formula Also find the length of column for which both formulae gives the salve load. Take

E =80 GPa. (08 Marks)
Module-4
7 a. Define the following
(i) Mass density (ii) Specific weight (iii) Specific gravity
(1v) Vrscosrigy (v) Newton’s law of viscosity. (10 Marks)
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The space between two square flat parallel plates is filled with oil. Each side of the plate is
60 cm. The thickness of the oil film is 12.5 mm. The upper plate, which moves at 2.5 metre
per sec requires a force of 98.1 N to maintain the speed Determine

(i) The dynamic viscosity of the oil in poise.

(ii) The kinematic viscosity of the oil in stokes if the spec1ﬁc gravity of the oil is 0.95.
g (10 Marks)

Derive an expression for total pressure a“’ ;“cé‘ntre of pressure for a*fvg:tiéal plane submerged
in liquid. d : (10 Marks)
Determine the total pressure and centre of pressure on an 1sosce1es triangular plate of base
4 m and altitude 4 m when it is immersed vertically in an 011 of sp.gr. 0.9. The base of the

plate coincides with the free surface of oil. (10 Marks)
Module-5

Briefly explain the types of fluid flow. (10 Marks)

Derive continuity equatlon in Cartesian coordmates n three dimensions. (10 Marks)

With assumptions derive Euler’s equation of motion. (10 Marks)

A non-uniform part of a pipe line 5 m long is laid at a slope of 2 i 1n 5. Two pressure gauges
each fitted at upper and lower ends read 20 N/ecm? and 12.5 N/em?. If the diameters at the
upper and lower ends are 15 cm and 10 cm respectlvely, determine the quantity of water
flowing per second. . (10 Marks)
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