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Fourth Semester B.E. Degree Exarffinaiiott, June/July 2023
:: =9!Fluid Mechafiics

;,"
Time: 3 hrs. t, " Max. Marks: 100

Note: Answer any FIVE full questionsffigosing ONE fuU questianfrom each module.
, },,

==i=Mooute-t .,.#''
1 a. Define the following fluid pr.o F€fiies :

i) Specific weight ', "

,,,.....- . .- ,,,,,.
:::::!::: ::::i:::::::i:i:ii) Cavitation

iii)Capillarity u u .

iv) Surface tension
v) Vaccum pressur'dr'. . (05 Marks)

b. Derive an exprei$i 'for capillary rise of a liftiid. (07 Marks)
c. Two large plane surfaces are 2.8cm apak.'fhe space between the surfaces is filled with

fluid. Wha,t fo_rce is required to drag a very thin plate of surface area 0.5 square meter

i) Tfu.flajnplate is in the middle-oft$Htwo plane surfacesSffi
ii) The ptbte is at a distance of 1ffi from one of the pJa4=E.Surface? Take dynamic viscosity

^ .:"i. 
= 

.i
of fluid is 8.1 poise +$ (O8Marks)

"* :-- ls

ORil,,muil'," ul( * *++*' :

a. State and prove Pascal'SY'aw. '(t r " * *9 (05 Marks)
b. Derive an expression.for the total pressuib,foi an inclined@-&e and depth of centre of

pressure for an in"glinea surface subme5ged irrrvater. {*r (10 Marks)
c. Determine total pressure and centre of pressure on an isosceles triangularplate of base 4m

and latitude 4m,'when it is immersed, rtically in an oil of specific gravity 0.9. The base of
the plate c.oinEides with the 

1::*dda 
of oil. 

,,,".:111 
" (05 Marks)

r;,

"*e Module-2
a. Explairrthe method to findffitacentric heighte-xpbrimentally. (08 Marks)' ,::,:'

b. Determine the conditi with neat sketches. (04 Marks)
c, tAiiblock of wood of specific gravity 0.7 flbats in water. Determine the meta centric height of
lti:r"tile block 'f 'ts s'z$ii 2rn x 1m x 0.8m. r, (08 Marks)

,{:

,::::::::::::rj'::,::l:

,,,,'i""-"on
a. Derive an;;€pp;ebsion for contiriEtff equation for three dimensional flow in carterian co-

ordinates. (10 Marks)
b. The stream function for a tuio dimensional flow is given by V : 2xy, calculate the velocity

at the point P(2, 3). Fin(;"1foi1:velocity potential function. (10 Marks)
"1't

,ri.,, s' Module-3
a. Derive the Euler:killequation of motion for a ideal fluid and hence deduce Bernoulli's

equation of motionl' (10 Marks)
b. A pipe of diameter 30cm carries water at a veloci.ff of 20mls. The pressures at the points 'A'

urrd iB' arq given as 34.34N/cm2 and 29.43N/cm2 respectively, while the datum head at 'A'
and 'B' afenZ5m and 28m. Determine the loss of head between 'A' and 'B'. (10 Marks)
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(06 Marks)
(04 Marks)

. (td uart<s)
b. Determine the head lost#*g-tto friction in a pipe-oidiameter 300mm anif length 50m through

which water is flowing at a velocity of 3m/s. Using :

ii) Chezy's foSfilfur which c : 60. fale y for water = 0.b11'*tote. (10 Marks)
b.

.!:: ::ir:r, lWddule-S ^;9 a. Derive an expression for rh"* rresr dirt ibution und velocity distribution for larninar flow
througfubircularpipe. ..._"" ; ',-,!' (10 Marks)

b. Watefffi5oC flows beqmsffiflo large parallpJ pffies at distance of 1.6mm apart. Determine
i) The maximum velocity"
ii) The pressure drop perunit length

*!,:i#iil The stress at,,f& ftalls of the plates if'the average velocity is 0.2mls. The viscosity of
'srr' water at 15"Ckfrffiiven as 0.01 poise. (10 Marks)

r;,_:::iW

rh :r
10 a. Define dtrpmnt thicknes. ffiL "*pr...ion 

for displacement thickness.

, 
r= - (10 Marks)

b. A projectile is traveling in air having pressure and temperature as 8.829N/cm2 and )oC.If
the Mach angle is 40o, fti the velocity of the projectile. Take K: 1.4 and R: 287 J/kg"K.

c. Explain Mach An$e,and Mach Cone.

f"='

J,
a-

.1lrr! $

"* -*

'r**.**
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Derive an expression for the actual discharge thfqugh venturimeter. (10 Marks)

An orifice meter with orifice diameter l0cm-is"ifrserted in a pipe of 20cm diameter. The

pressure gauges fitted ups-tream and dopSteam of the orifice mg.tiiii-'gives readings of
lg.OZNl"-2 and 9.81N/cm2 respectively.lCg-efficient of discharge for the meter is given as

0.6. Find the discharge of water through-pi e. , (10 Marks)
"!

**= *iua"r"-a ,,, ,.,,.
The frictional torque T of a dpq*%f.iliameter D rotating at a aFeed N in a fluid of viscosity p

and density p in a turbulent ffg$Is given by : ! ::'

rl
T = D5N2odl -j- l.' 'LD'Npl 

.,,
Prove this byusinffibkingham's n -theorem. (10 Marks)

Define: s@


