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Time: 3 Hcirrs Maximum Marks: 80
Min. Passing Marks: 26

hTstructions to Candidates :

Attempt any five questions, selecting one queslion 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.

[Jnits of quantities used/calculated must be stated clearly.

Use o.f .following supporting material is permixed during examination.
(Mentioned in form No. 205)

1. NIL 2. NIL 

-_

UNIT-I

Q.l (a) Enunciate Newton's law of viscosity. Explain the importance of viscosity in fluid

motion. What is effect of temperature on viscosity of water and air? t8l

(b) The velocity distribution for flow over a flat plate is given by -

o = ] y' - y" , *h... 'u' is the point velocity in m/sec at a distance y meter
4'

above the plate. Determine the shear stress at ! = 2Ocm, assume dynamic

viscosity as 8 poise. t8l
OR

Q.l (a) Explain the phenomenon of capillarity. Obtain an expression of capillary rise. [8]

(b) Sudace tension of water in contact with air is given by 0.0725 N/m. The pressure

outside the droplet of water of diameter 0.02mm is 10.32N/cm2. Calculate the

pressure within the droplet of water. t8l
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UNIT.II
Define pressure. Obtain an expression for the pressure intensity at a point in a

fluid. Stall and prove Pascal's law. t8l
A rectangular plane surface 1m wide and 3m deep lies in water in such a way that

its plane makes an angle of 30o with the free surface of water. Determine the

total pressure and position of centre of pressure when the upper edge of plate is

2m below the free surface of water. t8t

OR

Q.2 (a) Prove that the distance between the meta centre and centre of buoyancy is given

by 1 where I is moment of Inertia of the plan of the floating body at water.\
sufface about longitudinal axis and V5 is volume of the body submerged in

liquid. t8l

(b) A wooden cylinder of specific gravity 0.6 and circular in cross-section is required

to float in oil of specific grainy 0.8. Find the length to diameter ratio for the

cylinder to f'loat with its longitudinal axis vertical in oil. t8l

UNIT.III

Q.2 (a)

(b)

Q.3 (a) Differentiatebetweenfollowing-

(i) Uniforrn and non Uniform flow

(ii) Compressible and Incompressible flow

(iii) Steady and unsteady flow

(iv) Rotational and irrotational flow

(b) The velocity vector in a fluid flow is given by-

t2l

Izt

t2l

I2l

v = 2x' i - 5x'y j + 4t i. Find the velocity and acceleration of a fluid particle at

(1, 2, 3) at time t = 2 sec. t8l
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OR

Q.3 (a) What are the different forces present in fluid flow. For the Euler's equation of

motion, which forces are taken into consideration? Derive Euler's equation. t81

(b) Do the following velocity components represent physically possible flow?

1=x2+22+10, y=y2+22+5, w=9xyz t8l

UNIT.IV

Q.a (a) State the momentum equation. How will you apply momentum equation for

determining the force exerted by a flowing liquid on a pipe bend. t8l

(b) The maximum flow through a 300mm diameter horizontal main pipe line is

18200 lit/minute. A venturimeter is introduced at a point of the pipe line where

the pressure head is 4.6m of water. Find the smallest diameter of throat so that

the pressure at the throat is never negative. Assume C6 = |

OR

t8l

Q.4 (a) What is Cipolletti's weir? Prove that the discharge through Cipolleui's weir is

given by-

o=!car.,la H% ,where'

L = length of weir, H = head of water over weir

(b) Find the discharge of triangular notch of angle 60o when the head

triangular notch is 0.20m. Take Cd = 0.6.

t8l

over the

t8l
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UNIT.V

Q.5 (a) Find out the ratio of maximum velocity to average velocity for viscous flow of

fluid through circular pipe. t8I

(b) An oil of sp. gravity 0.9 and viscosiry 0.06 poise is flowing through a pipe of

diameter 200mm at the rate of 600 lit/sec. Find the head lost due to friction for a

500m length of pipe. Find the power required to maintain this flow. t8l

OR

Q.5 (a) Derive an expression for the loss of head due to sudden enlargement and sudden

contraction of a pipe.

O) Two tanks are connected with the help of two pipes in series. The length of the

pipes are 1000m and 800m whereas the diameters are 400mm and 200mm

respectively. The coefficient of friction for both pipes is 0.008. The difference in

water level in the two tanks is l5m. Find the rate of flow of water through pipes,

considering all losses. t8l

t8r v.,
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