[image: image1.jpg]BB/ Tech, DEGRI

EXAMINATION, APRILAMAY 2009,
EEE
THIRD SEMBSTER
B 1211 — SOLID AND FLUID MECHANICS
(Common o £ & Tand 18 C)

Time : Three hours Masimu : 100 marks
Answer ALL questions.
PART A — (102 = 20 marks)
1. Whatis perfect frame? How does it difer from an imperfect frame?
2. Defineprincipal plane and principal stress

5. Define shear force. Draw the shear force diageam of a cantilever beam
subjected to.a point load at end.

N 4. Skoteh the shear stress distribution over an I section.
5. State Newson's law of siscosiy.
6. Write down Bernoullfs squation. Give the upplication
7. Classiy the flow based o Reyaold's Number.
8. Write down the Navier-Stroke's equation in x-direction
9. Distinguish betwoen impulse and reaction turbine.

10, What aro the causes for cavitation?
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L (@) Compute the force in cach member of the londed cantilever truss shown
in Fig1

Y N

Figure. 1
o

(b) The principal stresses at a point across two perpendicular planes are
73MN/ (tensile) and 33MN/m? (sensile). Find the normal, tangential
and the resultant stress and its obliquity on a plane a1 20°with the major
principal planes.

12 () Construct the bending moment and shear force diagram for the boam
shown in the following figure.
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() A bolloww shaf with diameter ratio 0.7 is required to transmit. 500 KW at
300 rpm with a twisting moment. Allawable shear stress in the material
is 65 Nimm? and twist in a length of 2.4 m is not to excoed 1°, Caleulate
the maximu external diameter of the shaft satisfying these conditions.
Take modulus of rigidicy as 8.2 101 MPa.
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A pipe Line which is 4m in diameter contains a gate valve, The pressure
at the centerline of the pipe is 9.6 Niem. IF the pipe is hlled with oil of
specific gravity 0.87, find the force exerted by the oil upon the gate and
the position of the contre of pressure.

or

A venturimeter 3 to be introduced in a 25em harizantal pipe line
conveying a maximum of 150 liters per second. The pressure ia the pipe
at the point of interest is 6m head of water gauge. Delermine tho
minimum diameter of the throat for the venturimeter to he sclected so
that a negative head i formed in it. Caleulate the discharge when a
Utbe differential mancmeter reads a deflection of 20cm.

An il having a viscosity of 0.0096 Ne/? and specific gravity of
1,59 flows throvgh a horizontal pipe of 50mm diameter with a pressure
drop of 586N/ per metre length of pipe. Determine

) the rate of flow

i) the shear stress at the pipe wall

i) the total drag for 100m length of pipe

v} the power required for the 100 metre length of the pipe to maintain
the flow

or

Galeulato the friction drag on a plate

. wide and 45em long placed
longitudinally in a stream of il with specific gravily 0.925 and kinematic
viscosity 0.9 stokes Mowing with a free stream velocity of 6 meters
per second. Also find the thickress of the boundary layer and shear stress
at the truiling edge.
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A Pelton turbine is required to develop SkW when working under a head
of 300em. The impeller may rotate at 500rpm. Assume the jet ratio as
10 and overall efficiency of 85% caleulate the following:
@ Quantity of water required.
) Diamotor of tho wheol
i) Number of jets
() Number and size of bucket vanes o the runner.

or
A contrifugal pump delivers salt water against a net head of 15m at a
speed of 1000rpm. The vanes are curved backward at 30° with the

periphory. Obtain the discharge for an impeller diameter of 30cm and
outlet width of fem 5t & manometric efficiency of 90%.





