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B.Tech. IV Semester
Examination, November 2023
Grading System (GS)
Fluid Mechanics

Time : Three Hours

Maximum Marks : 70
Note: i)  Attempt any five questions.
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if) All questions carry equal marks.
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it} In case of any doubt or dispute the English version
question should be treated as final.

ot oft PR & g s Rare B R F siiref v
& Ueq I Sifa J1 SR

1. a) What do you mean by center of Pressure? Explain.
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b) Define Dynamic viscosity. Determine the viscosity of a
liquid having kinematic viscosity 6 stokes and specific
gravity 1.9.
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For steady incompressible flow derive the continuity
equation using 3-D rectangular co-ordinate system.
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A 25 cmdiameter pipe carries ail of sp. gr. 0.9 ata velocity

of 3 m/s. At another section the diameter is 20 cm. Find

the velocity at this section and also mass rate of flow of

oil.
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f(7.848 N) hasan effective arca of
intal in ai le of 10° to the

2 [t is maintained in air at an ang
b 2 ﬁtal 1’I‘hv.: string attached to the k1t_e.makcs an angle
h?z_‘z‘ig to tine horizontal and at this position the val‘uc of
0 efficient of drag and lift are 0.6 and Q.S ;espectw‘cly_
;?I-‘ld the speed of the wind and the tension in the string.

: i iras 1.25 kg/m?®.
Take the density of air as : "
0.8 kgf (7.848 N) @1 a1l g @t FETdt 8% 0.8 m g
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State and prove Bernoulli's thleorem. _Mentllﬂfln;m
assumptions made. How is it modified while appiy!

real problem? .
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A kite weighing 0.8 kg

Cuntd.--
AUME-404 (GS) )



4. a)
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A laminar flow is taking place in a pipe of diameter
400 mm, The maximum velocity is 3 my/s. Find the mean
velocity and the radius at which this occurs. Also calculate
the velocity at 6 cm from the wall of pipe. Find:

i) Mean velocity, T

it) A Radius at which g oceurs.

ii1) Velocity at 6 cm from the wall.
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b) Define Mach number. What is the significance of Mach
number in compressible fluid flows?
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5. a) E_xp]ain separation of boundary layer. What are the
different methods of preventing the separation of
b(]unda_['}.f laycrs? https:ﬂwww_rgpvnnlme.com
W1 R % G Y FHEE| e o=l & geraen
B AP & faftr s @ §9
b) Finld the expression for mass rate of flow of compressible
fluid through a nozzle fitted to a large tank.
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6. Find the displacement thickness and Energy thickness for the
velocity distribution in the boundary layer is given by:
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Explain the following terms:

1) Stream-line body and bluff body

i) Friction drag and pressure drag
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Determine the total pressure and centre of pressure on
an isosceles triangular plate of base 4 m and altitude 4 m

when it is immersed vertically in an oil of sp. gr 0.9. The
base of the plate coincides with the free surface of oil.
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The stream function for a two-dimensional flow is given

by, ¥ = 2xy, calculate the velocity at the point P (2, 3).
Find also the velocity potential function at point P.

-t e & forg T e =2y TRT fear |
& g P (2,3) W &t o | fiig PR o v wer
ot s Hifl

A sudden enlargement of a water main from 240 mm to
480 mm diameter, the hydraulic gradient rises by 10 mm.

Estimate the rate of flow.
gt & g s 1 @ 240 Brft 3 480 frft 7o s
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