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1 a. Define the following properties dftfu+id with their units: Jq*tui) Specific volume .. fu.tr) Viscosity iii)-$foour pressure

iv) Compressibility 'l--ru;t) 
Newtonian fluid yj) Gauge pressure (06 Marks)

L Qtofo o-rl hrnrrA Doonal'o lo.rr,, &il ,{- ' tA( ltrfovlrs\

fu""t.a to a pipe in whichfttililT|c. A simple U-tube maq.oing containing mercuryd,,ii

specific gravity 0.80'&d"'laving vacuum pressht{,lis flowing. The other end is open to
atmosphere. Estige*Jtlie vacuum pressure j, nlpr if the difference of mercury level in the
two limbs is 40+c.fa-and the height of thgffid in the left limb from the center of pipe is

15 cmuetog,. *Tit .':." (o4Marks)

,-r-,t,a;;i -^:
d"i**.. oR

2 a. oergffthtiTfoflowing: ,'.fffl* .,4j]]*.i) Cenibr of pressure **. ' ii) Buoyancy **, q
iii) Meta center , e* iv) Meta ceqmffipffiight ,*#M, (04 Marks)

b. Develop an expression fp-Sto-,tal force and depth:g$udnter of pressure'fqi an inclined surface
submerged in water. d1f;F _,,_ ,.,1.# '"';,-' (08 Marks)

c. A solid cylinder of diffi*er 4.0 m has q qfr&*rf of 3m. Evaluate'the meta centric height of
the cylinder wheq, flodtirrg i, water with !ft1ffis vertical. The.4tecific gravity of the cylinder
is 0.60. **iltn , ::' 

, r,.l*.p (04 Marks)
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Module-3 *,'ffi"
5 a. Defure Reynold's nurnber. Explain its i-portance' . -;*.$;.-- (04 Marks)

b. Analyzecouette flow of fluid between two parallel platO,h.'i '' . 1 . (08 Marks)

c. An oil of rir.oJy 10 poise flow between two p}rytl -fxed 
plates which are kept at a

distance of 50 mm apart. Estimate the rate of Qqfo.f oil between the plates. If the drop of

pressure in a length of t.Zm be 3.0 N/cm2. ,hegrffih of oil plate is 200 mm' (04 Marks)

. sF Y "f'-
Oh-**$u ' 

$s'"&

6 a. Differentiate between major loss and t &-.\ ffiss in pipes. W'" (06 Marks)

b. What do you understand bV (i) pipg.i6"St{es (ii) irp"t in paralleJ 
-'1iii; 

equivalent size of

the pipe? #t#;: 
d"'., (06 Marks)

c. Estimate the head when u pip",6fldiameter 200 mm is suddbniy enlarged to a diameter of

400 mm. The rate of flow 
"F,*lr? 

through the pipe is 250u'1ftil5. (04 Marks)
* k'!* "t 

#

F'th t' ' Module-4 ,,,r,';,r*),b

7 a. Explain: (i) Bounaae66rj$er thickness (ii) Dffiement thickness ,tt, 
Tffi:Iffithickness. .n .i'

b. Illustrate the metffifpreventing the separqtio$ of boundary layer. (04 Marks)

c. An airfoil orcffi-Grgtt z- una orspafitl6m has an angle of attack as 6o. The air foil is

movins *fi;;;A*it;ag0 m/s in airwhere density is 1.25 kg/m3. Estimate the weight of

;il ;'f"jtfuiltF tn" po*"r required to#dr$e 1t, rue.yal_ues of coefficient of o*9^::9 Itt
to anele of attack are,givin as 0.03 and 0.5 respectively. (06 Marks)

;*-,*ffi: ,*;:ltq 
^
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"*'-SF* oR .#:,# "'' ,,'' uK 'rrrir':'

g a. Explain dimensionless nur*nbers: 
"'"(i) 

Euler numffi;ff'$tii) Reynoldg-fu#nber (iii) Fraud

-,,*L-- ,,';1 a1;roh.r. r',rrrt fh,. $M*^q'l*# 
- 

,f-- v (04 Marks),ro*b., (iv) weber ""d.ffi ffir #"u' (04 Marks)

b. Analyze the itayleigh'Metfroa of dimensioga.l arilrlVsis. " (06 Marks)

c. The frictioout io.qi" 
.W"JLf 

a disc of dlaffiffi 'D' rotating*"at'q spe* 'N' in a fluid at

o "* ',uM"'. . aw' T ,, I
viscosity'[r' aq&{s#tri y 'p' in a turb;lont flow is given Oe*= D'N'pOLDfu_]' Prove this

/*Jb .^^,ff*t"h*/**\ o-''i-"* \J" L- - t

by the metho8€ffidimensions. 'dh. 
-' {, ') (06 Marks)- 

** I d'teh, - *I*ffF'aqiwru*iilt ,*%^J Module-S ffi'"$'
,4r\

4wi$
e\9 a. List {&bxplain the basi

b. What HMach number?*

;m Module-S #4v
rdynamic relations of a perfect gas.

d .rr d
(08 Marks)

b. WhaimtUuch number?mhffii" its significanpe Yn compressible flow. (04 Marks)

c. "A pioiectile travels in'irif,,Sipressure 15 Nfu"# at l0oC at speed of 1500 kn hr. Formulate

. " 
tlffiE Mach number ariil Mach angle. Assulhe v = 1.4 and R: 287 J/kg-K. (04 Marks)

@* p,."*- ^",. '.ro*.;=Y' *a-,#* on
10 a. List applicatilrffi advantages and,li'mitations of CFD. (08 Marks)

b. Explain witk,iltiit sketch stagnatiori properties of compressible flows. (04 i\{arks)

c. Evaluate thf{tagnation prgssufb, temperature, and density at the stagnation point on the nose

of a plane which ir ny*g13d800 km/hour through still air having a pressure 8.0 N/cm' (abs)

and temperature 10oC*4tE R = 287 J/kg and K: 1.4. (04 Marks)
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