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Degree Examinafi'onr'

ISAE/AS35USN

Mechanics of Fluiils
.:. .._. ::::

Time: 3 hrs. 
__ ,'' ,,', ....*u*.Marks: 100

Note: lzsry er any FIVE full questions, chatr'&fu ONE full question frani.fuach module.

Module-1

I a '":i'il,'"1;d:::r"""'",';' *ithunits 
'-'''

a. State. and piove hydrostatic law. .,'.r.t'li'
b. A U-tube monometer is used to measure

Third Semester B.E.

iii) Viscosity
iv) Bulkmodulus ,r,"-r,L.ri:" 
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v) Capillarity. a',,.,' (10 Marks)

b. If the velocity profile ofla fluid over a plate is parab6lic with the vertex 20cm from the plate,
where the velocity is l2Ocm/sec. Calculate the velocity gradient and shear stresses at a

distance of 0, l0,.and 20cm from the plate, If the viscosity of the fluid is 8.5 poise. (10 Marks)

limb of.the;ilnonometer c,q aiexcess of atmospheric pressure. The right limb of:the;fno-nometer c.ontains mercury and is
open to atmosphere. The- conlact between watetan$;lrytercury in the-'1e.ft.limb. Determine theopen to atmosphere. The. -qsnJact between water and mercury in the left [imb. Determine the
pressure of water in the main line, if the diffeiahce in level of'ileicury in the limbs of
{.i-tube in lOcm urd tn6:pie-surface of me.dtury is in level with tlft centre of the pipe. If the
pressure of water in pipe line is reduced'to 9810 N/m', calculate the new difference in the

level of mercury;",,Sketch the arrangernents in both cases. li"'itrr',

,'"1,1s.,. !' (08 Marks)
.,,1. 

ltU"5' tuo rvrcr A!,

the pressue-'bf water in a pipe line, which is in
t: .ff it:a,-lli-,- --:l.L-l--- ---1 :-

(12 Marks)

a. Water.ilg,'iiS through a pipe eg t.Zm diameter at 3m/sec and then passes through a pipe BC
l.5nt diameter. At C, the pipe branches. Branch CD is 0.8m in diameter and carries one-third
of the flow in AB. The flowvelocity in brqneh CE is 2.5 m/sec. Find the volume rate of flow

,,,,in AB, the velocity in BG:the velocity in-'-C.*poand the diameter of CE. (10 Marks)

,p:1, *jDefine velocity po@tial function, sffeam function and show that equipotential lines
"'";"''iiaro orthogonal teii.the siream lines at all.points of intersection. (10 Marks)

":''":': '' :'

. ..l+,1 . :;::::: oR
a. For the finitdlrbontrol volume fixed in space, derive momentum equation in integral form.

......... (10 Marks)

b. With neat sketches, explain different important cases of potential flow. (10 Marks)
rrrr 

,.,:jl

Module-3
riiildlrr!'a. State the asstlmptions made in Bernoulli's equation and obtain Euler's equation of motion.

, (10 Marks)

b. Apply Bernoulli's equation for venturimeter and obtain Qu", for venturimeter.. (10 Marks)
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Show that discharge Q consumed by an oil wing is given by-''-.iir"

r r cDlo=Nd3dl P=.-9-. '^ I\ - - 'LpNd,' pNlCl' t*Al
d + internaldiameter p + density o + surfagetdnsion

N + rotational speed p + viscosity o -+ speiifi'e:weight of oil. (10 Marks)

The ratio of lengths of a sub marine anO itd'' oOel its 30:1. The speed of sub marine

(prototype) is 10m/s. The model is to b9 teilea in a wind tunnel. !.ji tt'.speed of air in

*ina t"n*t. Also determine the ratio of the drug between the ,moilel and. its pro.tolype.

Take the value of kinematic viscositieJ'''ftr sea water and air ad'0:012 stokes and 0.016

stokes respectively. ffo Jr"rit, fb{.lifu water and air it given a''1030kg/m3 and l.24kglm3

respectively (Lo Marks)

'',,i,- Module-4 
,!

Define boundary layer,. eryihin laminar boundary. lafbr, turbulent boundary layer and

laminar sub layer with rlb;6:sketch. (10 Marks)

Find the dispiacement thi.kn.rr, the momentum+n*ickness and energy thickness for the

velocity distributioa in e boundary layer givenby'

u =.(I)-(r)' 
' ,,,,:,,,,., (roMarks)

u -"[4./ [a]

b.

7a.

b.

OR
g a. Derivi.:an":'expression for von-($ffin,s momentum -inil]pgral equation for boundary layer

flows. (lo Marks)

b. A flat plate l.5m x l.Sm-moves at 50km/hr inlstatlbilary air of guq V l.l5kg/m3. tf the

po-efficient and drag and f,ift,,are 0.15 and 0.25 r,c-iPdively, detern{he;','

i) The left force, ;, ::' 
-:,,1; 

::: 'r'11

ii) The drag force

iv) The porryeihequired to keep thefoJaie in motion. {,n-s,,",'.,, " (10 Marks)

'" '.'ll '"::L.t

{& 'qt&Iodule-5.-. 
-,.,,,',rt,,,,a. nerm,ffi;?*bression for energ"' ation for Adiab nd isothermal compressible 

ofl;Yiu,

b. Defiad&id derive the follov,iri$ with a neat sketch.

.!) 
*" 

Stagnation press.ufu)r 
"

,,,,,,: ii) Stagnationdensii$ -:
#]..: iril Stagnatio erature. *".,',.1 

(l0 Marks)

@ "::::,, ":'i'

,,.::,;;X.{iil OR
a. Calculateff'i,eloc4y and ma(h*number of a supersonic aircraft flying at an altitude of

1000m whei'flercmperature in 280pK. Sound of the air craft in heard 2.l5sec after the passage

of aircraft offthe head of an ob'ierver, take y : 1.4, R = 287Jlkg"K. (10 Marks)

t0

b. Define the following wilttrcat sketch.

i) Mach numbel'".*r-.., ""

, ii) Zone of silenpe'bnd zone of action
iii) Mach cone
iv) Mach-ffild
v) Subsdffi, sonic, supersonic flow. (10 Marks)
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