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bf fluid flow.* d
tions in Cffi1$M coordinated for a fluid flow 3

(10 Marks)

(08 Marks)

(08 Marks)
(04 Marks)

dimensional steady
(08 Marks)

4 a. Write an expression for
OR

of fluid in x, y and z directions. Differentiate between
local and convective

b. The velocity potential
n. (06 Marks)
($) is given by the expression 0: -2 l" € + y'). Show that

it represents a po$*h[e case of fluid flow. (06 Marks)
c. A solid cylindpr$"ifiametep 4 m has a height of 3m. Find the meta centre height when it is

floating with ifoftiis vertical. The specific gravity of cylinder is 0.6. (08 Marks)
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velocity o,,..!.-Q. qr/s. Find the kinematic vi,scosity of oil. Specific gravity of oil is 0.7.
.::.:... ." * (10 Marks)

" :. ;"*:* a,""e= *j-:' On --,. t s,1$. :I
State and prove Pascal's law. ' * .ffi= q* (06 Marks)
Derive an expression for tota.- p?essure torque an(ilfuBf centre of p;ffib for an inclined
plane surface submerge(ffiJffilid. ''::;, @) (06Marks)
A simple U-tube manofrffif containing mergry js connected to apifr in which a fluid ofA srmple U-ruDe manoEliEWr contalnmg merffi/6ts connecleC to aplpe m Whl0n a fluld oI
specific gravity 0.8 an_$ h.flving vacuum prc6.s\ffiis flowing. Thb,other end of manometer is
open to atmosph**Find the vacuum prefrsffi in apipe, if ffiffirence ofmercury level in
two limbs is 40..iffind height of the flqildfr, the left from tftffiirte of pipe is 15 cm below.
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5 a. with a suitable assumption, derive a Bernoulli's eqgatiofr (07 Marks)

b. A pipe line is carrying an oil of specific g.u"#rc : the diamet:. of^pi9^..,thu-tgo 1:TA pipe line is carrying an oil of specific {1';[ 7. the dia

200 mm at section e to'soo mm at section;n'ffipffiis 4 m higher than {. If the pressure at
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Module-3 fu. Y

'A' and 'B' is 100 kPa and 60 l(I,a respectiv6f..yqp$if tn" discharge is 200 kg/s' Determine:

(ijross ofhead (ii) Flowdirect*$#y .. ##i-.-^- *!',u^*"0(ij ross of head (ii) Flow dirictiqff I' #;#il - 
(06 Marks)

c. Obtain the Euler's equation ofmotion atonfr stream line. State the a$niffirptions made'

6 a. Derive Hagen poiseuilte 
"n 

rffiif#il. flow-through i&hir". pip". (06 Marks)

b. Three pipes of length 800 irrl16; and 400 m of diar4ePs 5-0-0 mm,.400 mm and 300 mm

r"rp""irrely ar" 
"Jnnectg4i$#.i"., 

these pipes areg.fuaced by a single pipe of 1700 m'

rind the diameter of tffi{ffiri#e nire. #; (10 Marks)

c. Write anote on venturW6r. 
- *;-,F (04 Marks)
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separation

the functionalr%tionship betweenffidvariable andthefbsisting force using dimensional

10 a. Define the
(l) Mach number
(iD Zone of action
(iii) Subsonic flow
(iv) Supersonic
(v) Transonic (10 Marks)

(06 Marks)
(04 Marks)c. Explain one dj

analysis. Explilin the phyiicat qqmffof these oti,ry# (10 Marks)

-@h ' #' 'qm"'F

..*'"u ,*_ M, Module-5 
.n,

a. n"fu" st"gnation propelffidbin an expt s*oii for stagnation pressure of a compressible

fluidPinterirs of Machnhffllei and pressure",@. @ (08 Marks)

oo*S-:"ctile travelsffi# Stltltture 15W 
*1,""""at 

a-sPeed of 1500 *t;":'31":l:b^,.','ff%roiectile travelsffie# 3f pr"rrr." 15 iffihf at 10oC at a speed of 1500 km/trr' Find the

:",i*yu"Slumber and'hf.aaili'angle. Take Y = 1.4 and R = 287 J/kgK' (08 Marks)

c. What is normal sffiott and oblique &g.sFsz (04 Ma'rks)

{-ye ,k",ffiY' *tr oR
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7 a. Explain boqqdg$;tay"r separatio";d ffiess methods of contolling boundary layer

-^-^*+;^- 'd \ (lo Marks)
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b. What is *simifitude's? Explain the following:
(i) Goi#tric similaritY 

",. 
q"e ," 5\ / ,i_ilarifrr flr,* h ." (10 Marks)(ii) ffSrnamic similarity fuJ$ *: #tru lry:raarrrru sur.[r.nrr.J ''%l 

d*:$* \
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"g a. The fiictionaltorque ot#ryit% of diameter'D'"ffids on speed 
-"+'ry; 

a fluid dynamic

viscosity p and d""rffihuid p in a turb.trffi fluid flow by Buckingham's Plrnethodviscosity p and densffihuid p in a turtJulrjhs fluid flow by Buckingham's Pl method

develop a'frictionai toqqudt. { }%'qP (l0Marks)

b. The resisting for&d-qf' of a plane durigs hiff, can be .ooridffi as dependent upon length

of aircraft ..[', yrffiffi V, aii viscosffi;aYr density p andBulk modulus of air K. Express

b. Explain CFD i'ts applications.

**d.rl.*
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