
a-

o
C)

o
!!
p.

I

o
o

E9
a:-
.v\ .
Ec5(^
oo ll
coo
.5 c\(6$
kbogo
otrdoEts
o>
fis
3E
ij q)

(6O

b0tr(!d
€l
2d
-o(s
}B
or;

=d48.
9j^=
9:E3ota tE
(gE
!o
3B>'!
bDvtroo
o5
o. ;itr>:iD
o-
IJ<

-..; c.i

o
oz
(!

t I i:r'i: 'nt ::::r:t:::::,::r:::,

l) Newtonian and Non-neqtdpl6d fluids. ,i,".,:.,.," .

ii) Viscosity !'ii) Viscosity ,u*]lu,,lj'
iir) Compressibility and Caffilarit
Q+^+- ^-,l Doo^ol .lcrrr 

,rtrf''

o*r,u,if uodu{Exi", dh

3 a. Derive the expression for metacentric hffi6r a floating b*ldpand state the conditions for
^+^LiIi+., ^f fi^^+;;$L^,{., 'i.i 'r,,;,'i' ,ii'-*-'Y /oe n.floytzs\stability of floati*gSody. 

,,,=,,.,. _{ q4,*o (08 Marks)

b. Explain Lagrdfrilg{iih and Eulerian p€iliqd. !t& (04 Marks)

c. Find. the J:pt of a metall*_.P,W*hj:h flo:ts.*##fie jnterface .of mercurv o{ sgc,iflc

1

a. Define the following properties ot,flh1i#pwith a suitable sketches;

gravity 1.3,.6

c. Explain briefly pitot tube.
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Module-3

a. Derive an expression fof,fldw through V-notch. (08 Marks)

b. A horizontal venturiraetbr with inlet diameter 20cm and throat diameter 10cm is used to

measure the flow.lfufwater. The pressure at inlet is 147kPa and vaccum pressure at the throat

is 40cm of m .Find 
the discharge of water through venturimeter. Take Co = 0iiuS*nrur)
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Fourth Semester B.E. Degree Examinq{fl:bftfD ec.z0l9 / J an.2020
Fluid MechqnigS

Time: 3 hrs. rlq*I[
.nL ,r!rr.,.'i!,,' ,, Mu*' Marks: 80

Note: Answer any FIVE full questions, cBo:i*in! ONE full qurtfloo,fi'fffr.1ach module.
{h*.r'

iil) Compressibility and i'affilarity. jr (06 Marks)

b. State and prove Pascal lqflo l'' ' *,;tilh* (05 Marks)

c. A circular plate 3m 4XqeYSr is immersed in wat;E;*fu such a way that its greatest and least

depth below the freejitr,face are 4m and l.5m re3irdbtively. Determine the total pressure on
face of the plate aiq$@osition of the centre ofpreSsure. (05 Marks)

,,,,, }:uF*-' ofi;;:'
2 a. Derive an"fuxSession for the depth of.ce$ire of pressure from free surface of liquid of a

verticqfuftlgrre surface submerged #'Qe liquia (08 Marks)

b. A flat$fatE 0.lm2 area is pulled,at$'ffim/sec relative to another plate locatedat a distance of
0.0lcdfum it, the fluid separirtipg them being watemiffir.ority 0.001 N-sec/m2. Find the

force and power required to maintain the'velocity3;$uu:{ed, ,$l (04 Marks)

c. State and prove Hydrostatib law. , " *X, (04 Marks)
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(02 Marks)
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A partially submerged body is towed in water. The resflstai[e-d 'R' to t]: lolio" depends on

the density p, the viscosity p of water, length I- of [y U.g{j};'velocity V of the body and the

acceleration due to gravity g. Show that the resista&ffihe motion can be expressed in the

form R = prv'oll;h],l.frll ,,, 
,,', 

,,

Explain following dimensionless number,. .*"*. -'*,',',iii,

1 tutu"t 
" 

numbei ltvt; ii) Reynold'g"tlgri$er iii) Euler's number. (06 Marks)
.,\]if:::::i

b.

7 a. Derive an expression for Darcy-

- ;l

b. A horizontal piPe line 40q"tQri
into the atmosPhere at .!.he

length from the tank, the PiPe is

150mm diameter and i is suddenly e

tank is 8m above
the rate of flow. (08 Marks)

O Siiear stress at the two hoi&dhtal plates

ili) ;ffi;;;;;;;;tdtilffirr-ar flsw qf oii with a maximum velocity of 2mlsecith

between two platgs#I$ctrare l50mm apdrt. ,bir.o V:2.5 pdry' (06 Marks)

Differentiate
t) Stream bluff body
ii)

,td.*r.*.
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3 O.Ot for both sections gf fipe.

, S, " ^-rs':=fu,:i 0So''
g a. Derive,l..6, 

sqpoiseuille 
equation roiuiffia loss in circular pipe through laminarfloilr.r.o

. '' .,,sfl

b. Deteffie6 "*,, 
'',* 

,',rr

I * p#esiure gradielt *,, ,. , 1,1-_ **, I'

fl-1,,,,=,,,."i'' -,. :ri,r ''i!:"
rl;:r:1'1i ,1j]aii,*..,, ,i:l

,* '"'"' Mo$+IF;S .-.-,);,,.jl 1 Uo-"ntum thlcfiHbss ii) nneg J lsr^. . (06 MaTklg a. Explain the follo*ifg: i) Momentum thlckiibss it) Energy"-ffiImes-s: _ (uo NrarKS)

b. Experimentr w"reTf'o"ducted in a wilqdtih;el with a winh$fiied of 50kn/hr on a flat plate

of size Zm f"rfuphh lm wide the de'frw.ii$bf uir is l.l5kg/L#.'The coefficients of lift and drag

^-^ n ?< ^-'{ A 1"( .ooneatirrclrr ''l$[:t,,,tt'are0.75 and 0.15 resPectivelY. :, rJ. "'Determine:^, u, ;,'i rBi) dJF iift for"" 
" l, ,ii) 'The drag force . -'n u,

-*iii) 
* The resultant forid ;p 

-= 
. 'r'3rrnrilh''

ryiv) The directioq of rezultant force : 'f*' !s 
:r 

"xep{$ 
tg air on the plate.. "'''" (10 Marks){ryf v) Powt ugy}t .,,i,.,.,"

,i''.;*ddi,' .,.jsl:.:s oR
l0' a. Obtain ur{Fi.ft#sion for veto6ffi6f the sound wave in a compressible fluid in terms of

change offiBsure and changg,of density. (08 Marks)

b. An air plane is flying atffipftitude of 15km where the temperature is -50"C the speed of the

plane corresponds tJru.affi,iffimber is 1.6. Assuming K - 1.4 and R: 287Jlkg K for air. Find

the speed of the plane d'iid'mach angle cr. (04 Marks)

t+;;"'*U,

.j:,

:'' ,,,w". l:"

and &iction drag. (04 Marks)


