
USN 18AE/AS35

(10 Marks)

Mechanics ofr:Fl'uids

rime: 3 hrs' :**-;::t; '' Max' Marks: loo

Note: Answer any FIVE full questions, chiilXing ONE fall question'fr'bil each module.

Third Semester B.E. Degree Examination, Dec.2019 lJan.2020
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Define Capillarity. Obtain an exord$$ion for capillary rise of a.{iquid. (06 Marks)
10m3 of mercuryweighs 136r,?i,.[baN. Calculate its specifiC. eight , mass density , specific
volume and specific gravity.'- 1,i ,., 41 (04 Marks)

c. A vertical cylinder of Gia:i{eter 180mm rotates concentrically inside another cylinder of
diameter l8t.2mm. Both the cylinders are 300mm high. The space between the cylinders is
filled with a liqui{ ryJtbCe viscosity is unknown. Determine the viscosity of the fluid if a

torque of 20Nm,j$1,g,gquired to rotate the inner cylinder at 120 r.p.m. (10 Marks)
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2 a. State an$pg, Hydrostatic law. ;ri,i. 
. 

(06 Marks)
b. Derivgtihexpression for VerticalSi4gle Column Manomp[er. (06 Marks)

c. A rec.tailguiar plane surface 3m.w,,!.( 'hnd 4m deep lies in water in such a way that its plane
makes an angle of 30u with the free surface of waterr Qetermine the totalpressure force and
position of centre of pressure, when the upper edg$ is 2m below the free srrrface. (08 Marks)

Module-2
3 a. Explain different tlpes bf'fluid particle mgtioq. -r,,,, 'ir' (10 Marks)

b. Prove that for potepti?tl flow, both the sttedfu'function andglo$ity potential function satisfy

.:r:, ''''ilt;,',1tr OR 'lltr.

4 a. Define the.Equation of Continuity. Obtain an e*presJioh for continuity equation for a three -
dimerrd'i{ffiiil steady incompffiib.le flow. rl'iii 

(10 Marks)
b. DeriWfiivier Stokes ealuallgri'for Control Vrclurne approach. (10 Marks)
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ModuIe-3
5 o:.,.,A non * uniform p"bf'tpf a pile line 5m long is laid at a slope of 2 in 5. Two pressure gauges

"','*osagh fitted at ofu-i|h dnd lower ends read 20N/cm2 and 12.5N/cm'. If the diameters at the
upper and lqw,pd"ehds are l5cm;a*ld 10cm respectively, determine the quantity of water

' flowing per1$ifird. (10 Marks)

b. Explain tlie{ninciple of Orifice"i meter. Derive an expression for the discharge of fluid

,i i : ;:i:i!:.j:i::::

i ':;,, all!l:r:t:l;.',ll OR

b. Briefly explain geometric, kinematic and dynamic similarities.
.,,',,,,,,,,i;u,, 1 Of 2

_ 
iti::r!r!i!!

"iiilir':l::' 

l"
iti:,

"d;

,,,:'n,.ll=iit'
i' ,)r;;ir, :::l

through it.

a. Derive on the bgsi*rof dimensional analysis suitable parameters to present the thrust

developed by 4,,.pf,,gpeller. Assume that the thrust P depends upon the angular velocity w,
speed of advffi,V, diameter D, dynamic viscosity lr, mass density p, elasticity of fluid
medium whict-b.dn be denoted by the speed of sound in the medium C. (14 Marks)

(06 Marks)



' un';':1lii" 18AE/AS35

,.ili!ft;""
,.,**.'*e*i*

Module-4
7 a. Derive on the expression for drag uoa m' . '.'',,, 

' , (10 Marks)

b. A jet plane which weighs 29.4;kN and hlvl*e,*wing area of 
^20rrf.flies 

at a velocity of

950km/hour, when thJengine delivers 735dkff po*et, 6_5% of the power.is used 1o

overcome the drag resistanie of the wing. Cffiate the co-efficients qf lift and dragSt:h:

wing. The density of the atmospheric air-i$tt''l.it kglm3' (10 Marks)
r 

'r:!:ir" 
:l:il!1'

,oRg a. Define displacement thickness urr$tn expression for the disqlticement thicknesta 
rvr".r.o

b. Obtain an expression for Von $3i|m[n Momentum Integral equation. (12 Marks)

{':$i {!

' ,';' trfl'' Module-S
rpressible a4$1tacompr.rffil-. fl-D.iiie an expression for Bernoullis equation

when the process is aitiatptic. u , (10 Marks)

b. Derive 
"";;;;%9;,6-velocity 

of sound w,avo,r'in'a fluid. (10 Marks)

. d...,.*
N\u OR

l0 a. Explain p4opae;;n of pressure waves in 
1 

compressible fluid. (10 Marks)

b. for mctfiinfbs$ udiuUutir flow, show,th6t the stagnation pressure at a given point is given by
,,i lll. f Kl :r -j.

r l.--'i "' '

p, = pl f(r.5jr"rl) " ""' (10 Marks)^'\.-' 2 . ,d, ,,"
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