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Fourth Semester B.E. Degree Exarp.in$fion, Feb./Mar.2022

Fluid MechiH$tcs
,- 
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i, --

Time: 3 hrs. .=.,""* 
ti .:'' ax. Marks: 80

Note: Answer any FIVE full questior.t*,chi"bsing ONE full questior;rfiom each module.

. 'yh *^ -l-

I.a.Exp1ainthephenome,onoruuffiht,ffi}anexpresSiE,*;'capillaryriseandcapillary
fall of a liquid. ' lt iF d'i (08 Marks)

b. A vertical gap 2.2cm mgtt infurite extent coU#S a fluid of viscosity 2.0Ns/m2 and

specific gravity 0.9. #We&Sllic plate l.2mx 1.2q,,-&d0.2cm is to be lifted up with a constant
velocity of 0.l5nrffecfffiough the gap. If the pl#e-iS in the middle of the gap, find the force
required. The we$@bf plate is 40N. q ry (08 Marks)
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2 a. Explain Uta!"b differential manometer..;pvi$ neat sketch. (08 Marks)

b. Derive .dn,elbression for the force. exerted on a subme;ged vertical plane surface by the

stati.e,.,liquih and locate the positiofrffiflcentre of pr.rrrrq-" w. (08 Marks)
! 

rt"
, s MQdule-2 : ,-,_-, ,y&t3 a. Derive an expression for*{,irh*acentric height of &Slo-irting body analygigallV. (08 Marks)

b. A circular plate 3 metci;d.iameter is submergeflffi"'water in such a fiby that it's greatest and

least depth below thd"''frbe surface are.4&ohd 1.5m respecti$ely. Determine the total
pressure on one fape dTthe plate and poSitlbu"bf the centre of pressure (08 Marks)

,oR 
':'

4 a. Obtain an e{pression for continuifly,r&uation for a-ttuge-dimensional steady incompressible
flow. :*fl'' (08 Marks)

b. Prove".ffi{Tftr potential flow'tqttfthe stream funbtiffi and velocity potential tunction satisfy" "/
the Ijffibe equation. il*:,r* 

H (08 Marks)

$ Modute-3..
**fu, o*',+ili'o ffi

$ p;ffirive an e*pressl6ffir Bernoulli's effiibn from first principle and state the assumptions
'...*rmade. fuu5g", ".; 

id,i (09 Marks)

b. The water is flo#irig through a teper pipe of length 100m having diameters 600mm at the

upper end,"a4d 300mm at the lower end, at the rate of 50 lires/sec. The pipe has a slope of I
in f O. pinA the pressure at the lower end if the pressure at the higher level is 19.62N/cm2.t' i' (08 Marks)

,,,,:,,:,5:-' oR
6 a. Explain the principle pf Venturimetor with a neat sketch. Derive an expression for the rate of

flow of fluid through it.
b. Derive an exp,,ressiqin for the discharge over a triangular notch-
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(08 Marks)
(08 Marks)



7a.
b.

Module-4
Define similitude. Explain tlpes of similarities.
The efficiency rl of a fan depends on density
velocity w, diameter D of the rotor and the disc
parameters.

Ls.AIJ42

q in terms of dimensionless
(08 Marks)

P,d

I a. Derive Darcy's formula to calculate the_ffiq3al head loss iir a pipe*,, " s (08 Marks)
b. A horizontal pipe of diameter 500mmffiddenly contracted to a@eter of 250rnm. The

pressure intensities in the large an{4ndllBi pipe is given as 13.714}Vcm2 and ll.77lNlcrt
respectively. Find the loss ofhead&&+h contraction if Cc = A.62. Also determine the rate of
flow of water. 

*:**, #" flffi...ffi (08 Marks)
*o,q&"t . ,)

" $# Module-S
\& V.9 a. Prove that maximum velqcffy in a circular pipe ffifficous flow is equal to two tinres the

average velocity of thpfloffi ri;--., (08 Marks)
b. Prove that the velocidp*cifistribution for viscous flffirlbetween two parallel plates when both

't-
plate are fixed ac$c+-? section is parabolic rydu*.ac$e*;a sectron $ parabohc uLndrure. (08 Marks)

lqM \( wu* -,El:iii:i**iiiB" rdPs {r' dN&"}-', # fufl d&=
10 a. Define d.1ry&$irement thickness. Derive6n Eipression for the displacement thickness.

.,1 "T-t{&*" d\ (08 Marks)
b. neriydfuilBftpression for velocity@und wave in a fh&i&. (08 Marks)
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&Yiscosity p of the fluid, angular
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