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Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-l
I a. Define surfbce tension. Prove thAt the relationship between surface,tension and pressure

:e is given bv P = 9. (06 Marks)inside a droplet of lilui!=,i 
ixcess 

of outside pressu.l*,"u_ 
d

b. Explain the phenomen@fficapillarity. Obtain an effission for capillary rise of a liquid.
(06 Marks)

c. A 15 cm diameffi@cal cylinder rotates 
",g,r"rti"ully 

inside another cylinder oidiametei
15.10 cm. Both'cl&inders are 25 cm high.-fhg space between the cylinders is filled with a

tiquid whosd\iBcosity is unknown. If a-toifuue of 12 Nm is required to rotate the inner
cylinder adl'00'rpm. Determine the viscosity of the fluid. (08 Marks)

2a.
b.
c.

3a.

b.

,,tii, , it.:
. : 

, :: ,rti;it 1,,,

1r1.. r ', , ., OR
Obtain an expression for pressure variation in a fluid at rest.

Explain U-tube dif[erential manometer with sketch an:d re,lation.
A circular plate 3m diameter is immersed in water in such a way that its greatest and least

depths below the free srlrfase are 4m and 1.5,m. re;pectively. Determine the total pressure on
one face of the plate and ptisition ofthe ceptre ofpressure.

(06 Marks)
(06 Marks)

,:',_ (08 Marks)
,,.?ts,r*rfu,,

Ui*q'
!&4 ::'-

Derive an expression for the
vou determine the metacentmetacenkic of a floati

of a floating body analyically. How will
inefudyffiV experimentally? Explain with

5,-' (12 Mark$
you determine

(08 Marks)

(04 Marks)

' i:r

a. Distinguish befween :

:,-',, ,(i) Steady flow and unsteady flow
'-(ii) Laminar and;Turbulent flow

b. Obtain an expression for continuity equation for a three dimensional steady incompressible
flow. (08 Marks)

c. Prove that foffiotential flow, thq. stieam function satisff the Laplace equation. (08 Marks)

,,;ff Module-3
5 a. Derive an expression fiif$H,ernoulli's theorem from first principle and state the assumptions

made for such a deriva$.ion. (10 Marks)

b. A pump has a tapb"r,ing pipe running fuIl of water. The pipe is placed vertically with the
diameters at t\e'"!ase and top being 1.2 m and 0.6 m respectively. The pressure at the upper
end is 240 mm''of Hg vacuum, while the pressure at the lower end is 15 kN/m2. Assume the
head loss to be 20o/o of difference of velocity head. Calculate the discharge, the flow is

vertically,rupwards and difference of elevation is 3.9 m.

{' ""uu :,J
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(10 Marks)
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(08 Marks)
(08 Marks)
(04 Marks)

c. Define: (i) Reynolds number,.S(iFin{ach number ." (04 Marks)

"F:ii!

OR "irr 
,:' ::i

a. Derive the expression for the rate of flow of fluid through venturimeter.

b. Derive an expression for discharge through a triangularhotch.
c. What is difference between pitot-tube and pitotrsffiC tube?

It,, ,. .::.,,,tSktr

Module-4
a. The efficiency q of a fan depends on fu=-Sty p dynamic viscositylipf the fluid, angular

velocity ro, diameter D of the rotor al&#g discharge Q. Express q id terms of dimensionless
q /1O Morkc'l;;;3,;.**"' -%f* 

-'--"--e- \ --r (l0Marks)

b. What is similitude? Explain typ#%fi#nilarities. fu,, v 
199 Yr'Itl

a. How will you determ * of head due to friction in pipes by using:
(i) Darcy formula (iil Cnezy's formula (12 Marks)

b. Obtain expression,f,o:ihead loss in a sudden expansion in the pipe. (08 Marks)

Module-5
9 a. Derive an+qqgpssion for the velocity disgibiition for viscous flow through a circular pipe.

n' /nO f,r^-
a, ljenve an,g%:s on Ior lne verocrty urs$luutru[ luf vlDvuus rrt w Luruutsu @ wuwur4r }/ryv.

^r @r " -r* . (08 Marks)

b. Prove that ffre velocity distributio@iscous flow betw&."two parallel plates when both

plates'fi€ fixed across a section ffit*abolic in nature. AI"fu prove that maximum velocity is

iqual to one and a halftimes thg,aftrage velociry. Wmffi 6;;U* (12 Marks)
"\ -* 
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h" -o*"rrtu* ihickn"ss ro, uo*aury layer flows is given by 0 = 
i+(, 

- +)a,
:rtlr'"r: t,,t:,,,, (06 Marks)

b. Derive an expres,Ston for velocity of.'sorirtd wave in a fluid. . (08 Marks)

c. Explain propagation of pressure wailEs.in a compressible fluid. (06 Marks)
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