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Note: Answer uny FIVE full questions;"Choosing ONE fuU questign ftom each module.
.-"

Module-l
a. State Newton's law of viscositrn'end'explain about types of fldid'based on Newton's law.

Give reasons ior the follolffing :' ,'rr1;;;;,

i) Rain drops, water dropleti and Bubbles are spherical in shape.
ii) Viscosity of liqpjd$iddcreases with increase in tbmperature byii) Viscosity of liqujd$jddcreases with increase in temperature by viscosity of gas increases

with increase in temperature. (06 Marks)with increase ig,'te,pperature. (06 Marks)
If the velocity pibfilE'of a fluid over a plate is parabolic C with the vertex 20cm from the

with increase ig;te;npe
e velocity oibfilti"of a

a.

b.
c,

plate, where the,visbosity is l20cmlsec. Calculate the velocity gradient and shear stresses at

a distance.,Sf,$Sm, 1Ocm and 20cm from the plate. Assume p = 8.5poise. (08 Marks)

Prove thldt pressure intensity at a poini in static fluid is sai i all directions. (06 Marks)
Write different types ofmanomgters and explain any:=t$f\alypes with ne#-tktch. (06 Marks)
A triangular plate of bas".?*",1"d height 3m which'riilinhrirsed in wa1ii in such a way that
plan of plate makes an atgtq of 60o with the free-Surface of water. Ba$b of plate is parallel to
water surface and at a d€!,th of 2.5m from wi11q1furface. Find total.:pressure and position of
centre of pressure (08 Marks)

',,,.,',.,,' MtIdUle-2
Explain ditrerenitypes of fluid flow-. =,, ..!,. 'ii (06Marks)
Water flows through a pipe AB of 1.2m in diameter"at$irn/s and then passes through a pipe
BC of 1';5,m,diameter. At pqir{ G,rthe pipe branc$6r11riS CO and CE where CD is 0.8m in
diame,ffiind carries one - third of the flow in AB. Flow velocity in CE is 2.5m/s. Find the
volume fate of flow in AB, viiocity in BC, velocity in CD and diameter of CE. (08 Marks)
Dlaw and explain about : 'i) Source ii) Si6l{==iii) Doublet. (06 Marks)

3a.
b.

a. 'Define velocity potbntial and stream function and write its expression for velocity
components @e that the product ofiquipotential lines and stream line is (-1). (08 Marks)

b. Derive enqi*.dqnation in integrar$rm and explain its application. (12 Marks)

'""'**;'u' Module-3
a. Derive Euler's equatiotr.,l'iurd using that derive Bernoulli's equation. Also write the

assumptions made for Bdmbulli's equation. (0s Marks)
b. A vertical venturimetef has an area ratio 5. If has a throat diameter of 10cm. When an oil of

specific gravity 0.,r,8,,,. ows through it, the mercury differential manometer in the differential
gauge indicates a neigt t difference of 12cm. Find the discharge through venturimeter if
co-efficient of discharge is 0.98. (06 Marks)

c. Explain about'pitot-tube and write about different types of arangements needed for pitor
tube to rneasure velocity. (06 Marks)
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a. Find the expression for AP in a pipe which dep'e,n 'on diameter D, length '.t', velocity V,

Viscosity p, density p and roughness 'K', usin$Btickingham'5 7t - theol,!,$'i,,,.,,,, (10 Marks)

b. The pressure drop in un uir"rul model 
"i.qirdi+AO 

of ils prototype i1{Wnm2. The model is

tested in water. iirrd th" correspondittg 
''b#$trr" 

drop in protot)?e' Take pui, : 7 '24kglm3,

Pwaer =0'01 Poise, Fair= 0'0018 Poip-e't :" (06 Nlarks)

c. Write about types ofilrces acting'#b,jitoving fluid. ,,,."'--'t' 
(04 Marks)

,r.,:,,,,::

Module-4
7 a. Derive the relation for moq.rel6um thickness and energy.tlriCkness for boundary layer.

**rr,,,,': '1:: . . 
(08 Marks)

b. A kite weighting 7.84ffi an area of 0.8m2. ftls-.$fuing in air at an angle of 10o to the

horizontal. The stril€,a#;;hed to the kite makes an ahgle of 45o to the horizontal and at this

position the valuq%f D : 0.6 and Cr = 0.p,,,,..I.ir.rd the speed of the wind and tension in the

rtring. "..X i{r'',""' (08 Marks)

c. State and 
"4pl ,i Kutta- Joukowsky theoi€iii. (04 Marks)

'.1*'-' ' 'lt:'

8 a. Deriw',$,on-Karman momentum,,,$*6[€g*t equation. 
.. ,.. (10 Marks)

b. Find the Aisplacement thickness,=iildmentum thicknes energy thickne,ss for the velocity

, niu"n Uv a = -Y. . (lo Marks)distribution in the boundary laye U 6
,:,ii,ii
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(10 Marks)

9 a. Derive the expression for velocity of sound wave and velociiy of sound for adiabatic

process. , -'-::"t,r 
;'r;l:"" (08 Nlarks)

b. i,ird th" Uach,*tilimUer when an airsraf is flying at 1100kmftrr through still air having a

pressure of ?N/am2 and temperature of -5oC. Calculate the pressure, temperature andr Pint aircraft' Take K : l'4,density-=ffi,.air at stagnation,,P"i*! on the noser'qf"the F

R = 2E?=...14-J&g-f. .... 
"'*,i,.,,=' " (08 Marks)R = 2E7=.14 J&g-K. .=: '1. (ou YrarKs)

c. Drawl%ffirmal shock wavO,,,iftd?xpress the prooerty changes before and after the shock.

. .,,r. .{\ r:=' 04 Marks)

-,:,,, .,*,,*. 
o **t" 

^*:. ,,1

10 i.*;',,bruw the propagfflbn"of glegryre {:*. for different mach numbers and explain about

Mach wave, IVIAphJ8bne and Mach aqglp. (10 Marks)

b. For an adiafutiilhow, A gas wiffi,selocity of 300m/s is flowing through a horizontal pipe

at a sectioL'lVhere pressure is 6'xitO4Nlm2.and temperature 40"C. The pipe changes in

diameter urd'it this sectionprelsure is 9 x 10fi/m2. Find the velocity of gas at this section.

Take K - 1.4 and R= 2Q7"fftg-K.
(.-,;:io'
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