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Note: Answer any FIYE full questiopqfuosing ONE full Weffirom each module.

*ffifu,%u","-, {ffi";
t a. Define the following fluid pr€reffi;: d 

*
1i; Density - *S S/eight density .;Miii; Specific volume
(iv) Specific gravity d-fu1[:i$b Viscosity gff* (10 Marks)

b. Define capillarity and ffiderive the expression for%$illary rise. (05 Marks)
c. Find the surface qgrsp" in a soap bubble o{4Otum diameter when the inside pressure is

2.5 N/m2 above@ttrhosoheric pirrr,rr". _.q.-ilb, (05 Marks)
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2 a. State anffi#vethe Pascal's law. s; (08 Marks)

b. A hy*"quii&?ress has a ram of 30:orhdiameter and a pffir of 5 cm diameter. Find the
weig#$qftfued by the hydraulic pr$.s5$ifisn the force anfffithe plunger is 400 N.

c. Derive an expression for tk S; exerted or, , ffied vertica["pfu *r# f:ttr]

- -dd** * *

3 a. Define the foilowing: . W -q*(i) Buoyency*SP se(ffif@Enter ofbuoyanffi'
(iii) Metacenhb"* ; *]@WMeta centric-height' (10 Marks)

b. A solid cylirpdeilof diameter am &# height of arg*kirid the metacentric height of the

Time:3 hrs.

6a.
b.
c.

ax. Marks: 100

:0.6 and it is floating in water
le or unstable. (10 Marks)
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Sketch and ded@He relation for actual discharge through venturimeter. (10 Marks)
List out the meriK and demerits of orifice meter. (02 Marks)

dF

An orific6.rneterwith orifice diameter 10 cm is inserted in apipe of 20 cm diameter. The

pressr+ffie is fitted upsheam and downstream ofthe orifice meter. (08 Marks)
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4 a.*Liptandexplainth"*Mppifffluidflow. {**, (I0Marks)

b.*Derive the continu_i&EQUation for 3-dimensioh Cartesian coordinates. (10 Marks)ryry" *4./ * s
*@#qm*w eS aute-3.sqw*:@ 
* 
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5 a. What is Euffffihuation ofmoti@ow will you obtain Bernoulli's equation from it?

(10 Marks)
b. The water is flowing througlr a$ipe having diameters 20 cm and 10 cm at sections I and2

respectively. The rate of*fl& through pipe is 35 litres/sec. The section 1 is 6 mt above

datum and section 2 isffiabove. if th"p."rrrre at section 'f is 39.24 N/cm2. Find the
intensity of pressure. * * (10 Marks)
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7 a. What are the methods for dimensional analysis an4*eXplffi any one. (08 Marks)

b. Using Buckingham's 7r - theorem, show that tffi$ryWtty through a circular orifice is given

by v = JrsHO [3,+-l *n"r" H is the g"ffii"g flow 'D' is diam{er of orifice, ;.r is

[H'pVH] &,& - *r**m

&*. d. d
ffi, l$'"mb* ffi,rq*m" $4fl \/^' tle h

List out the energy losses in plpffi w @*
Derive the Darcy "0""r* "tmffif 

head due to friction 
"6,pSA cruid oil of kinematic y[pcqsffi 0.4 stoke is flowing-$qough a 

1

8 a. Listouttheenergylossesinplpffi" (o4Marks)

b. Derive th" D;;;;ili"" dffiffif head due to friction r&p$. (10 Marks)

c. A cruid oil of kinematic viqcosit! 0.4 stoke is flowingGqough a pipe of diameter 300 mm at

the rate of 300 litres pffiemnd. Find the head lostdiltffifriction for a length of 50 m of the

pipe. ' fuffi tuS' (06 Marks)
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g a. Define neynold'!%Fmmber. whar ir itT urrl.r (06 Marks)
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coefficient of viscosity, 'p' it the mass dmy'and 'g' is the acceleraffidue to grlyi1
(12 Marks)

b. An oil vis#idO.l NS/nt' and relativeffisity 0.9 is flowing through a circular pipe of
diameter;ffirfi and of length 300 rrk TIS rate of flow of fluid through the pipe is 3.5 liter/s.
An oil vi
dfametef",il#Uretrfl and OI lengm JUU lfk lfie rate OI Ilow oI uuls L[I'o'rgn uls Prptr lli J.J lrturi s,

fina tffffissure drop in alength @ m and also the slmq6rstress at the pipe wall.

@fu *m*\v ffi.' _ (10Marks)

c. Explaiffie terms: (i) Drag (ii) re (iii) Boundary*qdmv) Energy th(kness (04 Marks)
dP {e#qeryM -,il@;"k nrr &* %d ruk@ oR %W 
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l0 a. A man weighing 90 kgl"sqd descends to thg grodiia fr91 ul.aeroplane with the help of
parachute against the resistance of air. ffi,V$ocity with *foqh the parachute, which is
hemispherical in sh.ppd, comedown is 20sr#s.Tind the diametgrof the parachute. Assume

Co:0.5 and densi@f air = 1.25 kgffi @*' ' #*g' (08 Marks)

b. Define the teffiEfrsonic flow and*ar*i-funic flow. * o* (06 Marks)

c. Calculate the.mdrch number a1 affint on a jet p*qpdhed aircraft which is flying at
dF

iet p*pdlled aircraft which is flying at

Z-OdHTake K : 1.4 and R :287 J/kgK.
Wry n 

(06 Marks)
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