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Mechanics of.Flu'i'ds

Note: Answer any FIVE full questions, chd:i.{!tq! ONE fut questionfriiirit''each module.

.$.sl'tlUe-,1 ,,i 
'",r

I a. Distinguish between the following,:;r,."',1'

it) Dynamic viscosity and kittqmatic viscosity
iiD Real Fluid and Ideal fluid,r; (06 Marks)

b. What is Cavitations? Write abtut the importance of,cavitations studies in Fluid mechanics.
,,,rri,,,, '::.1'' 

,r,.,iUr.,,,.,,,, (04 MafkS)
c. Two Large plane surftcdi are 2.4cm apart. The sphee between the surfaces is filled with the

!
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liquid having dynamii viscosity as 8.10 x lg-1i'557s12. Calculate Force Required to pull a

verythin surface area 0.5nt' between two large plane surfaces at a speed of 0.6mls. if :

i) Thin plate'is'at middle of two plane,,,puffaces

ii) Th.rnffie is at 0.8cm distance from one plane swface. (10 Marks)

,.,. oR
2 a. State'P'ii3cal's law and prove it by deriving pressure relation. (05 Marks)

b. A circular plate of 3m diamet& having conceilite:r'"bircular trote-,ii7,$ 1.5m diameter is

immersed in such a way,,,ffi its greatest and l.gast depth below thp.1ffi burface are 4m and
1.5m respectively. Deterr-iiine total pressure.aqd"piisition of centre dfpiessure on one face of
the plate. : 

(oT lvlarks)

c. Define Buoyancy,and.'explain the types cifih5iiometers. (08 Marks)

u*; ii* ryrour,.-, ''..u^1i'

3 a. List and explain.tlifferent types of fluid flow. .;,,.. 'r'' (06 Marks)
b. Water flows*'through a pipe ,{p$i{,.2m diameter a1;3 and then passes through a pipe BC

l.5mdiarneter. At point C,,lhe'pipe branches as,CD bf 0.8m diameter and carries one third
of nd,x*,'lin AB and bE, *itt yelociiy 2.5m/s. Find ttib volume rate of flow in AB, velocity in
BC,.velocity in CD and.diambter of CE. '"r,," (06 Marks)

..,*R,9.fo. velocity potenlifii'and stream funCiion Also write the expression for velocity

r; ,,1;fiiimponents and.,p,,.-,r {that produ.l 
"1,:rOU, 

of equipotential line and stream ,*.,r;r,J;l];

OR
4 a. With neathjibtch explain the types of motion. (06 Marks)

b. Sketch source, sink and Doublbt and explain. (06 Marks)

c. Derive Navier stokes equation and write the importance. (08 Marks)
la; ,. ll.

a.DeriveEuler,sequationandwrite,ffiationwithneatsketch.(06Marks)
b. A pipe of constant"'tliameter is bent by 135" from the Initial to final direction. Diameter of

thepipe is 30b m and carries 250.titres/sec of water. Pressure of water is 39.24N/cm2 Find

the mag4itude and direction of resultant force on the bend.
,,,.,.;tt,rtiilli
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(06 Marks)
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c. Write about I 

.,,,,,,,

i) Venturimeter uirti:,,,,ir

ii| Pitot tube
Also write its Merits and Demerits. (08 Marks)

OR:
6 a, An aircraft is flying at a height of 10km altitude.I.and at a speed of M : 0,5. The thrust (T)

developed by a propeller in an Aircraft depen0S'on angular velocity (w), speed of aircraft (v)

diameter (D), Dynamic Viscosity (p), ,ilnpsity (p) and speed o[.S0und (C)' Find the

expression for thrust developed by dime'Usi5nhl analysis. ,.,..::,::;, ' (08 Marks)

b. List the Dimension less nurnbers use$ iri:ifluid mechanics and write the expres.sion. (06 Marks)

c. The pressure drop in an aircraft m.p{$}.1of size 1:50 of its prototype is 4N/cm'. The model is

tested in water. pnA tn. conespofi{iilii! pr.ss*e drop in-p.ro,1g'[rpe. Take Pair : 1.24kglm3

viscosity of water = 0.01 poise:,qdd {,iscosity of air = 0.000,tr8'Pbise. (06 Marks)

Module-4
Explain Boundary luV;l;enb.nt and deriv. ,n. ..u**riii,for Displacement thickness.

(08 Marks)

Find the Diameter of,,$atachute with which man weighl 80kg descends to the ground from
an aircraft agqinst,r;h resistance of air with a velocity of 25mls. Take Ca 0.5,

Pair : l.25kglm'. (04 Nlarks)

Calculate the co:dfficient of lift and drdg.,for a kite having 60cm x 60cm weighing 2.943N

7a.
b.

''ffit. of 10o to the horizontal. If the pull on the string is 29.43N and 45o toassume an: 
.ke pair = l.25kglm, . (08 Marks)horizontalwhen the wind is flowing at 40km/hr. Ta

'&,lnllll ,;,i,,i,t,t,t,,'i' OR {,ll'r,.,,'

8 a. Derive the relation for Drag force on a flat plale due to Boundary.layer and write its

b. E*ptai" Kutta - Joukowqky theorem with sketOho'and write thel t'riethods for preventing

boundary layer separattiofi,l (08 Marks)

c. Find the Displacement ihickness, Energy,,,$hiekness and Momentum thickness for velocity
r--l

distribution inBogrdary layer ur I * =+ | ano calculate 6-/9 (04 Marks)
i Lu-- u,l . _:,:r.. ..':'=]@lg:5. ,,;,.r;,.,,.9 a. Explain{he concept of propag-htion of pressure waV--€''find Mach cone. With sketch explain

the zone of action and zone of silence. (O8lllarks)

b. n gds.tftiitr a velocity of 350riils is flowing through a horizontal pipe at a section where
pre$Bure is 8N/cm' (absolute) and 30oC temperature. The pipe changes in diameter and at

..,,,ilt$ section the pressuro i$1'12N/m2 (absqluie). Find the velocity of gas at this section if flow
ii iaiaUatic. Take R,= 2g7 J/kg-K, K = 1.4. (08 Nlarks)

C.,*rrDefine Mach nulnp.pr hnd differentr4,le the flow and explain Mach number Regions.
,,,;,:,:,:rilrr;, (04 Marks)

;:q€l!;;.,,. '',,Ji' :rr:::rr1 OR
t0 a. Derive ,rr'#:Lra, a, velscity or rfl,la wave in a fluid. Also write the expression for

velocity of sound for Adjp$,pfic process. (08 Marks)

b. Defure stagnation presffi;r,Temperature and Density. Also derive the relation for stagnation
pressure ratio in terms 6f"'mach number. (06 Marks)

c. Find the Mach numb'br of an aeroplane when it is flying at 900krn/hr through air having
pressure of 8N/+rii?.and temperature -15'C. Take K : I.4 and R :287JlKg-K. Also
calculate presirrre;'temperature and density of air at stagnation point on the nose of the

plane. ,,,, '

,' \1,

,l**t1.
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