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Note : Use of calculator is permitted.

Attempt any four of the following.:
(a) What is meant by capillary rise and depression ? 5

Draw sketches showinglature of capillary rise

and depression for water and mercury.
(b) What are the conditions of floatation with 5

stable equilibrium, unstable equilibrium and
neutral equilibrium ?

(c) State Bernoulli's equation and write down the 5

assumptions and limitations of Bernoulli's equation.
(d) What is Weir ? What is the difference between 5

a notch and a Weir ?
(e) What do you mean by boundary layer ? Explain 5

hydro - dynamically smooth and rough boundaries.
(D Write short notes on 5

0) Water hammering
(ii) Surge tank.
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2 Attempt any four of the following :

(a) Explain the terms : distorted rnodels and 5
undistorted models. What is the use of
distorted models ?

(b) Discharge over rectangular weir is 0.20 m3/s 5
when water level is 25 cm above the sill. If
a6: 0.62, determine the width of weir required.

(c) A rectangular lamina 2 m wide and 1.5 m deep 5
is placed vertically in water so that top edge of
lamina is 2.5 m below the free surface of water.
Find the total pressure on the lamina.

(d) Explain the major loss and different minor losses 5
in flow through the pipes.

. @diferent types of flows an_d 5
explain with neat sketches ?

(9 What do you mean by Prandtl mixing length 5
theory ? Find an expression for shear stress due
to Prandtl.

3 Attempt any two out of three :
(a) A horizoirtal venturimeter whose inlet and throat l0

diameters are 30 cm and 15 crn respectively, is
used to measure the flow rate of water. The
differential gauge connected to inlet and throat
shows a reading of 18 cm of mercury, Take

Ca = 0.85, find the rate of flow through

venturimeter.
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(b) Prove that the discharge through a triangular l0
notch or weir is given by

O =*coxtan|"JU 
"Hs/2

where H = head of water above notch
g = angle of notch.

(c) Show that the pressure rise due to sudden l0
closure of a valve at end of a pipe, through
which water is fiowing is given by

P=V

where

V =yelocity of flow
D =Diameter of pipe
6 =edk modulus 

-of 
wate.

6 = young's modulus of water
1 = thickness of pipe.

4 Attempt any two out of three :
(a) A ship model of Scale l:50 is towed through l0

sea water at a speed of I m/s. A force of
2 N is required to tow the model. Determine the
speed of ship and propulsive force on the ship,
if proto tlpe is subjected to wave resistance onlv

(b) Determine the thickness of the boundary layer 10
at the trailing edge of smooth plate of length
4 m and of width 1.5m, when the plate is moving
with a velocity of 4 m/s in stationary .air. Take

kinematic viscosity of air as l.5xl0-5 *2 /r.
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(c) Find the diameter of pipe of lengh 2000 m 10
when the rate of flow of water through pipe is
200 Us and head lost due to friction is 4 m. Take
the value of C : 50 in Chezy's formula.

Attempt any two out of three :
(a) Calculate the diameter of parachute to be used

for dropping an object of mass 100 kg so that
the ma,rimum terminal velocity of dropping is
5 m/s. The drag coefficient for the parachute

is 1.3. The density of air is 1.126 kd^3.
(b) Prove that the loss of pressure head for

laminar flow through a circular pipe is given by

10

10

,  321tUL
, r l ' -T

F*_D4

where [/ is average velocity and y is specific

weight.
(c) What a^re the difFerent forms of energy in a 10

flowing fluid ? Represent schematically the
Bemoulli's equation for the flow through a
tapering pipe and show the position total energy
line and hydraulic gtadient line.
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