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2a.

face of plate i0',1 sition of centre ofpressur-e.
"t

oR"
An invertqd.''U'- tube manometer is coiindcted to two horizontal plpes A and B through
which lmAt#tS'flowing. The vertic(didtance between the axis of these pipes is 30cm. When
an oiltifi$ecific gravity 0.8 is u$&,s gauge fluid, thegpffiical heights of water columns in
the tffi&mbs of the inverted nuanofiieter (when measut'il&tom the respective centre lines of
pipes) are found to be same*afrtl equal to 356ffitermine the d{$erence of pressurei,W

hii$dept

ine the d{fference of pressure
*,**ffi (05 Marks)

d ",&/
Ugl\/vtrtrll [rI9 PrPtrD. ] ,, fl d^ _\ \uJ rvrarr!,

Derive an exprossion for't*oial pressure force;ffi6t{epth of centre\ffhiessure for a vertical
surface submerged in w{Fr. * 

, o^. . d (07 Marks)
Define the following ;. i) Buoyancy i=+if)flCentre of Bq$p4rcy iii) Metacentre
iv) Meta Cent-gjg".ll"eight. 

,,,,,, 
*,,,,*,i' ..'; (04 Marks)
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Module-2
(04 Marks)
(06 Marks)

(06 Marks)

ffiffiffiffi

*Define the folloW,,.@,l-s i) Stream linee ii) Streak line iiD Path line. (03 Marks)

b. Derive the B-g,groffidls equation offiion along the stream tube. (07 Marks)

c. A non - uni&ffi Dart of a pioetriird'frn lone is laid at a slope of 2 in 5. Two prossure sausetA non - ur-ri&ffh part of a pipe{ige Srn long is laid^at a slope of 2 ir} 5. Two prossure gauges

each fitted*:'at, per and towirHiOs read 20N/cm2 and 12.5 N/cm2. If the diameters at the

upper end artd lower end are f5cm and 10cm respectively, determine the quantity of water
flowing per second. .*,',:'.,,:l-',' (05 Marks)

L' !l 
.rf,/r^r--t^ ,

5 a. Derive an expressinrr'"ior rur.o poirffirHr**utu. (08 Marks)

b. A fluid of visqo.sity 0.7 Ns/m' and specific gravity 1.3 is flowing tkough a circular p,ipe of
diameter 100W The maximum shear stress at the pipe wall is given as 196.2N/m', find
r) The prespure gradient ii) The average velocity and iii) Reynold number ofthe flow

(08 Marks)

$ tor2

d

*.'HJry .-*
Distinguish between : i) Mass D'Eiufry and Weight Densil;rq#
ii) Dynamic Viscosity and Kinernatic Viscosity. ry
iii) Ideal Fluid and Real Fhfrq#' N (06Marks)
Q+^+- ^-zl h?nr'6 Doo^ol'o 1o.,,* #fl d$" " toE ttfiort;s\State and prove Pascal'sffir16' n : , (05 Marks)

A circular plate of 2.5rrid-i&reter is immersed in *v$Hilts greatest and least depth below the
free surface of water bgi*g 3.5m and 1.5m respedtffily. Find i) Total pressur€ force on the



OR
Derive Darcy's formula to calculate the frictional
At a sudden enlargement of water main
gradient rises by 10mm. Estimate the rate of

process.
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in a pipe.
to 0.48m diameter.
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(08 Marks)
the hydraulic

(08 Marks)

6a.
b.

8a.

b.

ii) Sheamline body and Bluff body-.. "' "iii) Lift and Drag. ,

b. Briefly explain the Boundary Layef Sbparation and its control.
c. A squareilate of side 2m ii mcwed in stationary air of clensitlr'1.2kglm3 with

50kmph. If coefficient of dragiffi,,lift are 0.2 and 0.8 respeetively, determine

D Lit force ii) Drag frffi" iii) Resultant force ,' iv) Direction of resultant force

v) Power required to kffih#phte in motion. ,-,j.:j* 
(06 Marks)

ffi*oRry

(06 Marks)
(04 Marks)

a velocity of

(10 Marks)

(06 Marks)
(10 Marks)

The efficiency q ffifro depends on densify f, The dynamic viscosity p of the fluid, the

angular veloci@{ffiiameter D of the _r.@and discharge Q. Expression 11 in terms of
-,f

pr6meter. fu\'t' (oSMarks)

viscous force 'F' exerte-d by a fluid on sphere of diameter 'd' depends on
. '#. .. ;

c.

9a.

b.

mass density 'p' asd, 'felocity of sphere_*'v'. Obtain an expression for the
#;- --..-

_o==i;.. 
. f,,r.il*,i (05 Marks)
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Module-5,
An air plane is flying gffiilitltude of 15km-,swlicie the temperat#&,is -50"C. The speed of
plane corresponds to Mdoh number 1.6. Artihndr = 1.4 and R = 287 lkg K for air. Find the

Speed of plane a4{ Mach angle. * r'S- ;qse (06 Marks)
-Speed 

of plane a4{ Mach angle. * "'S- ;qf* (06 Marks)

Derive the expr@r for Beinoulli's,equatibn for compr.,(hlg fluid undergoing.
ii)
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