
USN 10MEB306/10M OAU368/1OAUB306

, Max. Marks:100

(04 Marks)

(08 Marks)

()

o
s
o.

o
o

ER

69

-oo ll
qoa

drf,

-ooYo
oe
-OEts
!L

8s
o;i
oO

boc
dcd

"o>!a66-
-Od

-ao.l
6r3

o. 5.tro-
() -.f

OE

6,8
!O
a4
A.=
>- qr

^"oiloo'-C6=
tr>
(-) -
U<
-i 6i

o

z

L

o.

Third S emester B.E. Degree Examinatip#,D ec.2019 I J an.2020

Fluid Mechani'eE

Note: Answer any FIVEfull questions, selecting
at least TWO 1gestionsfrom each part. rr'

PART _ A
I a. Define the following terms with,glearly mentioning their u-nif$. '

D Weight density ,,,,,.',r,;;iri1) Specific gravity iii) Viscosity
iv) Bulk modulus ' 'l| 

,11v) Surface tension .,, (10 Marks)

b. A steel shaft of 40 mrn,diameter rotates at 250 {,$#fr in a bearing of diameter 42 mm.
Lubricant oil of visco.pi1yffi"'poise is used for lubri,ealion of shaft in the bearing. Determine

the torque required a|iffie shaft and the power loSt'in maintaining the lubrication length of
bearing is 100 rrrlfi,:,:,. (06 Marks)

c. A liquid bubble" o{2'.5 cm radius has an irteiaal pressure of 12.5 Pa. Determine the surface

tension of the liquld film. (04 Marks)

2 a. Differentiate'Cbsolute, gauge, atmospheric and vacuum pressures on a chart. (06 Marks)

b. Stater.ahd piove Pascal's law. t",,1,,. 
t,, (06 Marks)

c. A circular plate 3m diameter is immersed in water in suCh a way that its greatesl and least

depth below the surface are 4p and t.5m respec,tively. Determine the'tolal pressure on one

face of the plate and pos!ffi,,of the centre of prossuie.

Discuss the conditions of equilibrium of a floating body.

Time: 3 hrs.

3a.
b. Differentiate between:

i) Steady and unsteady flow 
:

ii) Uniform and non-uniform flow
iii) Laminar and turbulent flow
iv) Cornpressible and incompressible flow . .,1r,,,' (08 Marks)

c. Derive'th0:tontinuity equation ffir:a three dimension'hl flow in Cartesian coordinates.

a. ,Derive Bernoulli's equation for a ste4df,,'ficompressible fluid flow clearly stating the
j:'i6iiumptions. Mention the significance ofr'8"dch term in Bernoulli's equation. (10 Marks)

b'r".,A pipeline carrp[,oil of specific gravity 0.87 changes in diameter from 200 mm at a
position A to 50CI,"lnin diameter at a position B which is 4m at a higher level. If the pressures

at A and B ilte,9.81 N/cm2 and 5'.886 N/cm2 respectively and the discharge is 200 litres/s,

O.r.r*6el$&rloss of head and direition of flow? (10 Marks)
{i

PART _ B
a. Derive an expression foal,discharge through an oriftce meter. State its merits and demerits in

comparison with venturiitreter. (10 Marks)

b. The efficiency n g[ geometrically similar fans depends upon the mass density of air p, its

viscosity p, spe#6f fan N (resolutions per sec.), diameter of blades D and discharge Q.

Obtain an expfl{ssion for efliciency q using Buckingham's n-theorem. (10 Marks)
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6a.

b.

7a.

b.

8a.
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Derive Darcy-Weisbach equation for loss of head due to,,ftii, n in pipes and also deduce

Chezy's equation. u,,1, '1il11,, (12 Marks)

an oil of specific gravity 0.9 and viscosity 0.06 poisdiS,,flofuing through a pipe of diameter

200 mm af the rate of 60 litres/s. Find the head lo,s|.$ue to friction for a 500 m length of
pipe. Find the power required to maintain this flory,t.' :::' (08 Marks)

Derive an expression for shear stress distributibn for laminar flow bctween two parallel

stationary plates. rirr'::',: ,. (10 Marks)

A fluid of viscosity 0.7 NS/m2 and spef'ifu gravity 1.3 is flowing through a circular pipe of
diameter 100 mm. The maximum shear. Sttisl at thl pipe wall is g-iven as 196.2 N/m2. Find:

D The pressure gradient ,, ,-.,''rl,;*, ii'

ii) The average velocity ,,.,.,,r,, 
i:il'

iii) Reynold's number of ths.f,Ibv(lii

. l,.1.

(10 Marks)

Explain the following:
i) Lift
ii) Boundary layer tffihkhess
iii) Mach number
iv) Mach co1{;;1 '" 

,,',t,,,,rrirrv) Supersoqrjq,flUW ,, ,., _ . - (l0 Marks)

Find the disptpement thickness and mqmentum thickness for the velocity distribution in the

c-

Uouffi'loyer given by 
+ = {, *U"re u is the velocil,,y$ a distance y from the plate and

u: U at y = 6, where 6 is boundary layer thickness. (06 Marks)

Find the velocity of br.lllet']'fired in standard '.air if lhe Mac,h angle is 30o. Take

R = 287.14 JAcgK, K = },f 
:for 

air. Assume temb!1pfure of air as 15r'QG- ' (04 Marks)
,! r':
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