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I a. Differentiate between Newtoniffig[ fron-Newtonian fluidg$$i$e examples for each.

#% W &*- (04 Marks)

b. Define surface tension offiffiuid. Derive an expgeiSfon for surface tension of a
-$#r- -- -dP

.&.w
)nsron ofi**tl. **" $,#
ii) hoJ@u@ffi
veg[0affiylind
linW dre 25,

b. Define surface tension offiffiquid. Derive an expgesSfon for surface tension of a

i) liquid droplet ii) hoJfuryt$ifbble. \ (05 Marks)

c. A l5cm diameter veffiaffilinder rotates concepffilly inside another cylinder of 15.lcm
diameter. Both cylinffiEre 25cm high. The sffibetween the cylinders is filled with a

liquid whose vi is unknown. If a torqtp of l2N-m is required to rotate the inner

cvlinder at l0Omrnffitermine the viscositntif,the fluid. (07 Marks)
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ion for the de*tffkof centre of presgq from free surface of liquid of
ce submergffiffitre liquid. Jffi* (08 Marks)
,f diameter 4rdhas a heieht of 4ffi Find the metapentric heisht of the

2 a. Deriv#a

A pipeline canyiag dl of specific gravity 0.9 changes in diameter from 20cm at a-position

A to 50cm at gffiitm B which is 5m at higl.rer level. If the pressure at A and B are 10N/cm"

and 6N/cm2 &ffitivety and discharge is 200litres/s, determine the loss of head and the
(10 Marks)direction of flow.

\
Sffi t ofz

vert@lane surface submergffiffihe liquid. JqP- (08 Marks)

b. A solid cylinder of diameter 4nr-has a height "t4 Find the metaqentric height of theb. A solid cylinder of diameter 4nr-has a height g&4# Find the metaq_entric height of the

cylinder if the specific gravity*bf the material o;f;Jhg-pyHrder is 0.6pnd'ii*is floating in water
with its axis vertical. Stffiffiether the equilibffi is stable or uns&61p: (08 Marks)

es# f n,** " ru .@

.@ d%w &,jlL vroffirfr-z ,*-Tilro}rdm: %. W"
i) Steady aYffirnsteady flow ffi W @

::\ T ^-^^:-^^! --J .F---L--r^-. rr^--. &Mff \%# *k (04 Marks)iD Laminar and Turbulent flgv. -qw-e-t$tu

b. Oerivq@b%,.continuity equat{o@ three dimeq$io,nal Cartesian coordinate for a steady

incomxdssible fluid flowffi *' * " (06 Marks)

c. The fletr6city componedroffld two dimensle.naf flow field for an incompressible fluid are
,r'rJ$qrt*{u;td

d. * rr3 q TP ^ "s*w#' 1

*,dxpressed as u={+-e$t*'y, v =Md-zv - l. obtain an expression for velocity
".\".==*r------ 

J ' 
,lWH J a

f i* t" *qrF% .*r J

ffipotential functioffi */ 4" d (06 Marks)*f* ,,@{'$m rF*;,&* d fury"w" oR%dw *%s 
oR

4 a. With usual nttations, show*th$ the discharge through a venturimeter is given by
A A 4$ee*{s[-

e = Ca -;*=JzSM;" (06 Marks)
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Fourth Semester B.E. Degree Examiglshflffni Jan./Feb.202l
Fluid Mechanics

p_l3Mdo* Y
Time: 3 hrs. ;**ry * Max. Marks: 80\

Note: Answer any FIVEfull questions, cftrffi6;p$ ONEfull questionffiach module.
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15ME44
Module-3

5 a. Prove that the velocity distribution across the cross section bircular pipe during viscous

fluid flow is parabolic in nature. Also prove that the ma.&lffivelocity is in the centre of the

pipe and is equal to twice the average velocity. * W""'* ^ - - 
(10 Marks)

b. Water at 156C flows between two large paraleffiffis at a distance of 1.6mm apart.

Determine : i) the maximum velocity ii) the 6sBr+rd drop per unit length . iii) the shear

l)"u ls glven as u.ur porse. ,s+ *"r \fu - s ,ta;s&4lry u'*,.
6 a. Derive an expression for loss of head d&# sudden enlargement ofhfipe- (08 Marks)

b. An oil of specific gavity 0.9 and vfu;ity 0.06 poise is noy.{lgetrryugh a pipe of diameter

200mm at the ratJof 6O liters/s4p56ftire head loss due to ffphbn for a 500m length of the

pipe. Find the power required ffidffitain this flow. # #' (08 Marks)

*tr Module:4 ** d
7 a. Find the displacement thffi&ffeis andthe momentur-ndiickness for the velocity distribution in

'%,'Y , ^ "\'

the boundary fuv.#Mby # = I, where u;S'tfie-uetocity at a distance y from the plate

, ag6a yp 5, where 6 = bourffiiuy.t thickness. Also calculate the ratio of

,. CIt ruafl)

stress at the walls of the plates if the averagff;6dfr)eity is 0.2mls. The viscosity of water at

15oC is given as 0.01 poisi. ;'iffi \ (06 Marks)

and u = IJ.o un6* * 6, where 5 = bound*W layer thickness. Also calculate the ratio of

displacement tflTtfrftss to momentum thicffiffi. (08 Marks)

b. g*p"ii-.rtiiSre conducted in a wind.ffiel with a wind speed of 50km/h on a flat plate

ililffi}; wide. The densitypf a* is 1.15kg/m3. The plate is kept at such an angle that2m lOnffiFitffW&in Wlde. I ne OenSltyPI ffi rS r .I )Kg/m . r rs prats rr r$PL .11 sLrurr. 4rt 4u6ru rucr

ttre coeffrtient of lift and drag are*0#6 and 0.15 respectiv.ffi. Determine :

iiiin f.m.. ii) drag force i'ii)ffittant force rr) nffierted by air stream on the plate.
the co$fr&*ent of lift and drag

-, "-- -w- --/ -' a ,%,f 
--ffiy ..L (08Marks)
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8 a. Explain the following ilq;ry$ i * [ -' 

,' ']' '

i) Geometric similarity*;t} Kinematic sffirffi iii) Dynapidimilarity. . CI6 Marks)i) Geometric similarityls.Ur) Kinematic ,USIq$fy iii) Dynapic$imilarity. (06 Marks)

b. A partially submqqge*body is towed in ffi"q$ffhe resistan rto its motion depends on the

O.rritv p; ttrSuiffirity p of wateffiffiIfl.[ of th1 bod@pocitl v of the body and the

acceleration d@6 gravity g. By Wrugb-uckingham's n-$reorenl show that the resistance to

the motion can He expressed in theYfo&n **the motion cgnKe eipressed in the$i,effin ffi
'u". f .. o -l 41h 

"* il*
n=p"&fb l+,ryI ,ru3 W* (loMarks)
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Define and w.ritt{the expression for :

iii) Stagnatior@$sure.

OR
i) Stpgnation enthalpy temperature

(06 Marks)
(10 Marks)b. Mention thepdvantages, disadvantages and limitation of CFD-

'rrr2of2 *'F*

ii) Stagnation


