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Note: Answer any FIW full questionr, .fqmd ONE futl questionffiach modale.
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I a. Define the following terms: 6**ui,[}- *fu
i) Mass density ffi.ffi) Dynamic viscositffi-v
iii) Capillarity d'qh%J iv) Surface tension 

**/ 
(04 Marks)

b. State and preve Pascal'sla% ]fuff ;L @ (06 Marks)O. Dtats iuru pl(rvu raJuar $JaIk ryr' 't (uo lvrarKs,

c. A steel shaft of 30 ffiQiameter rotates at 24Qgp@ in a bearing of diameter 32 mm.
Lubricant oils of visffiffi poise used for hbri@ffof shaft in the bearing. Determine the
torque required agqrffit urd po*er lost in ryin$ining the lubrication. Lingth of bearing
is 90 mm. {il le 4, - (06 Marks)& _ 
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2 a. Derive ffip).sion for total pressyredorce and position of centre of pressure for a verticala. Derrve ffi"drpfessron fbr total pressyredbrce and posrtron ot centre ot pressure tor a vertrcal

surfacqStifunerged in water. *fu {sq{$u- (08 Marks)
b. ,q. cyliq#iial buoy is 2m in Aimilfdi"Z.5 m long and ffis 2.2 metric tonnes. The density

of sea water is 1025 kg/m'. Sho"ffi.that the body cagffiEat with its axlpovertisal. (08 Marks)

&* nroarr"-ffi #
a. Distinguishbetween: @'" T *# *,'"1

i) Steady and unsteqdfTlow ,*%"* \ *
ii) Laminar anffidtrlent flow ; {:B ,-ffi ^ 

(04 Marks)rulent tlOw * *"1p ,ery (04 Marks)
y equation in ffie-timensional Cffilun coordinates for a steady

m Yr .* - (06 Merks)incompressibfePtlow. #% 
"fl , d (06 Marks)

c. A stream firaction for a 2D $gv%Jgiven by V ffiV. Calculate the velocity at a point
P(4,5)4[md also the velociffi&ntial-tuncti"; Od4$t' (06 Marks)

@' ryq$r .",R_ de*ffi' 
*ffih 

* oRd- d
4 a- Qer{ve the Euler's rffi for ideal ttq& and hence deduce Bernoulli's equation of

(10 Marks)_@tion. Mention tlpffithptions made.W $'"'

angled V-NolchffEjhd the positio*hfl the apex of the notch from the bed of the channel, if
maximum dffiF%f water is notlff&tbed 1.3 rn Take Ca= 0.62. (06 Marks)
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W es Module-3
5 a. Derive Hagen-Poiseuille6fution for viscous flow through a circular pipe. (r0 Mark0

b. Determine: (D The 4ffisure gradient along flow, ^ (ii) The average velocity,
(iii) The discharge foT.ah oil of viscosity 0.02 N-S/m' flowing between two stationary

15M844

maintained 10 mm apart. The velocity midway between the plates
(06 Marks)
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6a.
b.

d\\-oR *smd
Derive the Darcy_weisbach equation rorlrr.loss of hegtffii; friction in a pipe. (08Marks)

The diameter of a horizontal pipe which is 300 mA tiftludilenly enlarged to 600 mm. The

rate of flow of water through this pipe is 0.4 miA.Ifrue"intensity of pressure in the smaller

pipe is 125 kPa. Determine: q*%T**'
i) Loss of head due to sudden en1argemenff56 $fl

ii) Intensity ofpressure in the larger prn d}d e"
iil) Power lost due to enlargement. *mM* dffi (08 Marks)

,ki:\

7 a. Define the following and write tffiffiations: #MD Drag m*3, d:#,ii) Lift *W k{$w*s

,#

Mo*

tt, utLL /&. ryHh/ s$lf

iir) Displacement thickne\sffi * ,#

iv) tvtomentumiiirtffi*- 
* 

*k (08 Marks)

b. On a flat plate of 2ryqmffi and lm width ex4ffints were conducted in a wind tunnel

with a wind speed*ofxrufrn/hr, the plate is kept.aT,cflrch an angle that the coefficient of drag

and lift are 0.18 d8fl.9 respectively. DetenninC
i) Drag forced{$* n iD Lift forqp#u'

Tlnezuhan(fqr# , a F , , ;v) Por@&rted by the air stream on the plate.

Take derfg&mbair = 1.15 ke/#. * * (08 Marks)

8 a. n.nffi. following dimensioffinumiei wittr
i) Reynold's nu*6., , d 

* 
ii) FrouAe's r6ffi *-*

iii) Euler's number *fo iv) Webbeffiffiffi631 d"-.-- (08 Marks)

b. Torque developed byffiffilsa of diameter p,6ridting at a speed Nris dependent on fluid.%P dra6. "* , d I- ,, I--% 
dnah" w d I u I

viscosity p and fiqd defiity p. obtain ql&$rcssion for t",J@r = pN2Dsg 
lffi,-] 

using

Yaora*. %** 4*!rt'''uBuckingham'ffiI 
#%. $, *, **" (08 Marks)
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" .d ,*, Tffirodule-S @-fu
9 a. Define@Mollowing: ,a*% +$6wqr-

i) ffihumber d*t$ Mach angle * '**"" iii) Mach cone

iv) Suts$onic flow ,q-FM$ v) Supersonio$lo$i,iv) $uNonic flow ,*Mil v) Supersonio$loiv (10 Marks)

b. (pYojectile travels i"**ffif pressure 1S0Wt at 10oC at a speed of 1500 kn/hr. Find the

pffich number and ffidirach angle. fakeT{} i.4 and R = 287 J/kg'K. (06 Marks)

W' ffi#wwd '9M;Xe "* %o*ffi# ffi oR
10 a. Mention tffifolications and liffiions of CFD (Computational Fluid Dynamics).

d\ ;. % (os Marks)

b. Define the f{fflowing termqandwrite the relevant equations for the same:

i) Stagnationtemperatgefu
ii) Stagnation pressuffiv (08 Marks)
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