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Module- I M L C
Q.1 a. State Newton's law of viscosity,gnffio"xplain the types of fluid based on

Newton's law with suitable skglrgh
6 L2 col

b. calculate the dynamic viscosity of an oil, which is used foi lubrication
between a square plate of size 0.8mx0.8m and an inclined plane with angle
of inclination 30' as shory1 in fig. Ql O) The weight of square plateis
300 N and it slides down'the inclined plane with a uniform velocity of
0.3 m/s. Thickness of oilfilm is 1.5 mm.
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c. Explain surface tension with-g sketch and
tension on a fqllowing conditions:

(i) Liquid droplei'1-**" (ii)

obtairr.u,!,,h -xpression 
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Q.2 a. State and prove fiasc$r*l's law with a neat dketeh --:s
, - 
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b. A hydraulic piess has a ram of 20 cm diameter and a plunger of 3 cm

diameter and it is used to lift a weight of 30 kN. Find the lorce required at
the plungerrl .::.. "'::',i::,",.10
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c.
(i) -Absolute pressure. 

'Gdugr 
pressure. (iii) Vacuum pressure.
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,hr, A 30 cm diamete1.,,pipe, conveying water branches into two pipes of
diameters 20 cm.and 15 cm. If the average velocity in 30 cm pipe is
2.5 mlsec. F,ind, e discharge in3.0.eri+pipe. Also find the velocity in l5 cm
pipe if the aieihge velocity in 20 i,aiameter pipe is 2 mls.

l0 L3 co2

.d,, OR
Q.4 a. expression..", r. Navier-stokes equation using momentumObtain the

equation.
t2 L2 co2

b. For an incompressible flb*, the velocity potential components is given by,

,=(*).(2.1 ;r)''=(*v')-(zv, (+)
Obtain the eiiir€ssion for stream function and velocity potential.
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OUtuin Euler's equation of motion and

that.

obtuin tt e Bernou{i's equation from
:t:! rr, ::'"
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b. A pipe of diameter 400 mm carries a

pressure at the points A and B are give

respectively. The Datum head at A ant

Find the loss of head between A and B.

water at a,veloo'itY of 25 m/s. The

n as 29.43iN/cm' and 22.563 N/cm2

I B,ut. +, hnd 30 m resPectivelV,
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ngine. The thrust develoPed^bY- a

propeller .T' deiends on the anguiqr.yelocity 'W', spged o^f ajrcfa! 'V.

iiu*.ttt of propeller 'd', dlmariic-yiicosity 'p', density oJ-,9 'p', and

speed of sound 'a'. obtain-.the*thrust developed by a. igpeller using

Iiuckingham,s zr-theorem. (T"kq (0, V, p) as repeating variable).

t2 L3 co3
Q.6 a.

b. and wnte the

a test section velocitY of
m wide. The densitY of air
drag ar,e',.,,., 5 and 0.15

Drag force.

and
and
(ii)

8 L2 co3
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b. 10 L3 co4
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Q.8 a. tate

and write Von-Karman motnentum Integal eeuation.
tlue to boundarl*ftyer

';rt'
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b. 8 L2 co4
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Q.e a. @city of sound wave in*a'fltiid. Also deduce the 10 L3 co5

b.

:::'ll'!I

r altitude of 15 km- At 15 km altitude,

temperature is -50"c:'TF''ipeed of the.eir'braft cgrre-sRgnding to Mach

irnumber 2.0. Assume.Ki* 1.4, R = ZEtytkE-K. Find the speed of the

aircraft.

l0 L3 co5

On

Q.10 il. iterature and density at the nose ofthe

aircraft. :fhe,'hircraft is flying-efl}O0 km/hour through the stationary alr
::!. ;

which haj.'rA,pressure of S.O N/cm' (abs) and temperature of -10"C. Take

R: 287 J/kg-K and K: 1.4

l0 L3 co5

b. f pressure waves in a compressible fluid

and explain about Mach Cone, Mach angle. Also mention the zone of action

and zone of silence.
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