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AU/ME-404 (GS)
B.Tech. IV Semester

Examination, June 2022
Grading System (GS)
Fluid Mechanics

Time : Three Hours
Maximum Marks : 70

Note: 1) Answer any five questions.
fep21 ot weAt &t gt HIAT
ii) All questions carry equal marks.
oft weAt < |HM 3 2

iii) In case of any doubt or dispute the English version
question should be treated as final.

farelt oft v & g aral faare it Ry F sEef v
¥ 19 P SifAH AT AR

1. a) When the pressure on a given mass of liquid is increased
from 3.0 MPa to 3.5 MPa, the density of the liquid
increases from 500 kg/m® to 501 kg/m3. What is the
average value of bulk modulus of the liquid over the given
pressure range?

e gd o U 1Y geHH W g61d 3.0 MPa @ §g/ax 3.5 MPa
TR f&ar e &, @ axel @1 ' 500 keg/m?® ¥ agaR
501 kg/m?® & e 31 Ru 7y Tam Svft R R & Alep
HTqich b1 TR e T 87
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b) A flat plate of 1m? area and a weight of 100 N is sliding
down a 60 degrees inclined plane to the vertical over a
I mm layer of oil whose p = 1 poise. Determine the
steady state velocity of sliding.

Im? &5 & TP HUE @ic 3R 100 N & g9 &6 60 fft
o a3 31 3 it | firft, R W) SR i AR
Raaep1 381 21 Rreest = 1 uigw 21 e &t fRR srEwn
T 9T ST iforgy

2. A U-tube manometer is connected to a pipeline conveying
water as shown in the Figure 1. The pressure head of water in

the pipeline is
U U-cegg Frdier R 1| & gofy @R orft odam et
UTguens ¥ 91 #1 igveng § ot @ MR €S 2

Atmosphere

Benzene

SpGr. =136
Hg Sp.Gr.=13.6

Figure 1

3. In the situation shown in the given figure, the length BCis3m

and M is the mid-point of BC. The Hydrostatic force on BC
measured per unit width (width being perpendicular to the
plane of the paper) with 'g' being the acceleration due to
gravity, will be
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Figure 2

4. a) Explain the terms:
i) Path line

ii) Streak line
iii) Stream line
iv) Stream tube
STec] P RSN TN
i) oy

i) o A
iii) T oA

iv) W T

AUME-404 (GS) - PTO
53

AU/ME-404 (GS)

https://www.rgpvonline.com
(4

b) A stream function is given by (x’~y?). Find the potential
function of the flow. '

T URT e (x2-y?) gRT f&aT ST @1 Warg 1 afad
e ST $iforu

. Distinguish between:

i) Steady flow and un-steady flow
i1) Uniform and non-uniform flow
i1} Compressible and incompressible flow
iv) Rotational and irrigational flow
v) Laminar and turbulent flow
frfeias & sfar

i) RRvaE IR IR var

i) T iR R FHE warg

iii) W ok s ware

iv) ol iR s warg

v) @R 3R aerd war

Determine the rate of flow of water through a pipe 300 mm
diameter placed in an inclined position where a venturimeter is
inserted having a throat diameter of150 mm. The difference of
pressure between the main and throat is measured by a liquid of
sp. gravity 0.7 in an inverted V-tube which gives a reading of
260 mm. The loss of head between the main and throat is
0.3 times the kinetic head of the pipe.

T et g Rl F @ T 300 mm A & e WIgH & Aream
R} a7t & wrarg Y &R Frife B T8l 150 mm & Tt & 2ArE 5
1Y e FEHIER STl ST 21 g SR T & d19 & g4 B
3R ) sp. b el GRI AT AT &1 T Fe< V-SF H IReardiul
0.7 Y 260 mm & OfET M 21 T AR T F T R A
o wgd & et R &1 0.3 T 21
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Figure 3

What is the physical significance of mathematical terms,
Av and Axv in fluid mechanics? Where, v is the 3D
velocity vector of the fluid flow.

=g g3 o aforcha greel A.v 3R Axv &1 e qgw Far
£7 @1, v gd WaIg & 3D 3 [fee B

If the velocity distribution in a turbulent boundary layer
is given by

£
U, L6

Find the ratio of displacement thickness to nominal layer
thickness.

afe o e H Ra F an faaRer Ry Ran smar 3

l
U _[y]p
U, Lo
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What is a manometer? How are they classified? Explain
on the basis of sensitivity of the manometer?

Aeinfiex a7 I 3 el e e &2 AAfter At
el & YR W AHFARY|

What is the significance of Mach number? Write down

the short note on Fanno lines and Reyleigh lines with
neat sketch.

Bep T T U1 Yged &7 ¥aee Y@ & 9rel & Al
3R Reyleigh agAT o} Gfém e ford |
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