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Time: 3 Hours Maximum Marks: 80

Min. Passing Marks (Main & Back): 26

Min. PassingMarks (Old Back): 24

Instructions to Candidate s : -

Attempt any ftve questions, selecting one question from each unit. All

Questions carry equal marks. Schematic diagrams must be shown

wherever necessary. Any data you feel missing suitably be assumed and

stated clearly.

Units of quantities used/ calculated must be stated clearly.

Use of .following supporting material is permitted during examination.

(Mentioned in form No.205 )

l. Moody's Chart 2.

UNIT.I

Q.1 (a) Define and explain following fluid properties: l4x2=81

(i) Surface Tension

(ii) Viscosity

(iii) Compressibility

(iv) Vapour Pressure

(b) Calculate the atmospheric pressure at the end of tioposphere, which extends upto

a height of 9 km from sea level. Consider a temperature variation in the

troposphere T = 288 - 0.006y. Where y is the elevation in m and T is temperature

in K. the atmospheric pressure and temperature at sea level are 101.3 kN/m2 and

288 K respectively. The characteristic gas constant for air is 287 Jihg - K. t8l
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OR

Q.1 (a) A multi - tube manometer is used to determine the pressure difference between

points A and B shown in the figure below. For the given values of heights,

determine the pressure difference between points A and B. Specific gravities of

benzene, kerosene and mercury are 0.88, 0.82 and 13.6 respectively. t10l

t scru

(b) Explain the laws of buoyancy given by the Archimedes

UNIT.II
Q.2 (a) Explain path line, streak line and streamline.

(b) What is the role of Reynold's transport theorem in the analysis of
mechanics problems? Write the expression for Reynold's transport theorem.

developed one.

l4E4t48)

OR

Q.2 (a) Derive Bernoulli's equation. Clearly mention the assumption made in the

derivation of Bernoulli's equation. t8]
(b) Check whether the following sets of velocity components represent a possible

incompressible flow. t=Zxz -*y +12 ,u'=*2 -4xy+ y2 ,w -Zxy -yz+y2 18]

UNIT.III
Q.3 Water at 20oC flows between two large stationary parallel plates which arc 2 cm apart.

If the maximum'velocity is 1m/s, determine (a) average velocity, (b) the velocity
gradients at the plates and (c) the difference in pressure between two points 10 m

apart. Viscosity of water at 20oC is 0.001 Pa-s. Consider the flow to be a fully

t6l

t6l
fluid
t10l

t16l

[11sBo]

/a Kerosene

Benzene

Mercory
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'oR
Q.3 (a) Explain Prandtl Mixing Length Theory. t6l

(b) Derive Hagen poiseulle's equation. Clearly mention the assumption made in the

derivation of Hagen Poiseulle's equation. t10l

UNIT.IV
Q.4 (a) Water flows through a 300 mm X150 mm horizontal venturimeter at the rate of

0.065 m3/s andthe differential gauge is deflected, 1.2m, as shown in the figure

below. Specific gravity of the manometric liquid is 1.6. Determine the coefficient

of discharge of the venturimeter. l8l

Q.4 (b) A convergent-divergent mouthpiece is fitted to the vertical side of a tank

containing water as shown in the figure below. There is no loss in the convergent

part of the mouthpiece. While the head loss in the divergent part is 0.2 times the

velocity head at exit. The diameter at the vena contracta is 25 mm and the head in

the tank above the centre-line of the mouthpiece is 2 m. What is the maximum

discharge that can by drawn through the outlet and what should be the

corresponding diameter at the outlet. Assume that the pressure in the system may

be permitted to fall to 2.5 m of water absolute pressure head. Atmospheric

pressure head = 10.3 m of water.
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e.4 (a) What is hydraulic and energy gradient line? Explain their significance. t6l

(b) Water at 20 oC flows through a 500 m long cast-iron pipe of 50 mm diameter at

0.005m3/s. Determine the loss of head in friction. Also calculate the pumping

power required to maintain the flow. Average surface roughness for cast-iron

pipe is 0.25 mm. Kinematic viscosity of water at20"Cis 10-6m2/s.

UNIT-V

I10l

t8l

t8l

l8l

l4x2=81

Q.s

Q.s

(a) Explain the classification of hydraulic turbines'

(b) Explain the working principle of hydraulic coupling with a neat sketch'

B
(a) Explain the working principle of hyilraulic intensifier with a neat sketch.

(b) Write short note on following (any two)

(i) Draft tube

(ii) Specific sPeed of turbines

(iiD Hydraulic Press
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