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B.E./B.Tech. DEGREE EXAMINATIONS,
NOVEMBER/DECEMBER 2010.
THIRD SEMESTER

ELECTRICAL AND ELECTRONICS ENGINEERING
CE 1211 — SOLID AND FLUID MECHANICS

(Common to Electronics and Instrumentation Engineering,
Instrumentation and Control Engineering)

(REGULATIONS 2007)
Time : Three heurs Maximum : 100 marks
Answer ALL questions,
PART A — (10 x 2 = 20 marks)
1. State Hook’s Law’
2. Define modulus of elasticity.
3. What is a redundant frame?
4. Write the simple torsion equation.
5. Distinguish between steady flow and uniform flow.

6. State Bernoulli's equation.
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Define energy thickness.

List the minor losses in a pipe system

What are the uses of Turbines?

Mention few types of pumps.

(a)

(®)

(@)

PART B — (5 x 16 = 80 marks)

A 8 m long hollow bar of circular section has 14C
diameter for a length of 4m while it has 120
diameter for a length of 2 m. The bore diameter
mm is made throughout the bar. Find the elong:
of the bar when it is subjected to an axial te
force of 300 kN. Take E = 2 x 105 MPa.

Or

At a certain point in a strained material, there
tensile stress of 85 N/mm? upon the horizontal y
and a tensile stress of 40 N/mm? upon the ve;
plane. There is also a shear stress of 50 N/mm?
each of this planes. Determine

(i)  the normal and tangential stress and

(ii) the maximum shear stress.

A simply supported beam of 16m span carrie:
concentrated loads of 4kN, 5kN and 3kl
distances of 3 m, 7 m and 11 m respectively fror
left support. Calculate the maximum ber
moment. Draw also SFD and BMD.

Or
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(b)

(a)

(b)

A solid circular shaft transmits 75 kW power at
200 rpm. Calculate the shaft diameter, if the twist in
the shaft is not to exceed 1° in 2 m length of shaft,
and shear stress is limited to 50 MN/m?2 Take
€ =100 GN/m?. (16)

(i) For a two dimensional flow, the velocity
compenents are given by w=x-4y
andv = y—4x . Show that the velocity potential
exists and determine it. Also find stream

function. 12)
@) For the stream function  =3x%y—»%,
caleulate velocity at a point at (1, 2)4 )

Or

The left limb of a U-tube manometer is connected to
a pipe in which a fluid of specific gravity 0.8 is
flowing. The right limb is open to atmosphere and
manometric fluid is mercury. The difference in
mercury level between the two limbs is 20 cm and
the centre of the pipe is 12 cm below the mercury
level in the right limb. Find the fluid pressure in the

pipe. sy
A pipe line AB of diameter 300 mm and of length
400 m carvies water at the rate of 50 litres/s. The
flow takes place from A to B where the point B is
30 m above A. Find the pressure at A if the pressure
at B is 19.62N/cm?. Take f= 0.008. (16)
Or
Find the displacement thickness, momentum
thickness and energy thickness for the velocity
distribution in the boundary layer given by

(u—]c[%) where u is the velocity at a distance y
from the plate and 1 = U/ at y=6, where & is
boundary layer thickness. (16)
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(a)

(b)

Define the specific speed of a turbine. Derive
expression for the specific speed. What is
significance of the specific speed?

Or

Find the power required to drive a centrifugal pi
which delivers 0.04 m%s of water to a height of 2
through a 15 cm diameter pipe and 100 m long.
overall efficiency of the pump is 70% and co-effic

of friction f = 0.15 in the formula k= 4;2:2 .





