50, will be treated as malpractice.

1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Important Note :

D
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ester B.E. Degree Examination,/J uly/August 2021
Fluid Mechanics

’1:;”; r Max. Marks: 100

. 'Note. 1. Answer any FIVE full questtons. Y
2. Assume any mtssmg data suitably and mentwn about it.

Explain the concept of fluid continuum (04 Marks)
Define the terms and give theif:units in S.I. system. & )

1) Mass density i) Welght density 1ii) Spec1ﬁc grav1ty iv) Specific volume
v) Surface tension i), Viscosity. (09 Marks)
The capillary rise in a glass tube used for measurmg ‘water level is not to exceed 0.5mm.
Determine its minimum’ size. Given that the surface tension for water in contact with

air=0.07112 N/m . (07 Marks)
State and prove hydrostatrc law. 'S ', 4 (06 Marks)
Differentiate between absolute pressure gauge pressure and vacuum pressure with the help
of an indicative diagram. (06 Marks)

The rlght limb of a simple U- tube manometer containing, mercury is open to atmosphere
while the left limb is connected to ‘a pipe in which a ﬂuld of specific gravity 0.9 is flowing.
The center of the pipe is 12¢cm below the level of mercury in the-right limb. Find the
pressure of fluid in the p1pe if the difference of, mercury level in the. two, limbs is 20cm.

y ) (08 Marks)

Derive an expressiony for total pressure and center of pressure on an inclined plane surface
immersed in liquid._ (10 Marks)
A lock gate 15m hlgh and 7.5m w1de 18\ hmged horlzontally at the bottom and maintained in
vertical position-by a horizontal chain ‘at top. Sea water<stands upto a depth of 10m on one
side and 7 5m on the other. Fmd the ‘total tensron m the chain. Specific gravity of sea water
is 1. 03 4 {47 (10 Marks)

{ L e o, J
‘v ¥ By g

Wlth the help of sketches explam Lagranglan and Eulerian methods of describing fluid

, ﬂow R’ : (04 Marks)

™ 9 ,/
{ g

N 2
. {Calculate veloc1ty component Vv, glven u = gxy —x”y so that the equation of continuity is

satisfied. . o ‘ (08 Marks)
Derive the general equation of contmulty in three dimensional forms. (08 Marks)

State and prove Bemoulh S theorem for motion of fluid along a stream line, starting from
Euler s equation. 06 Marks)

,,,,,

bent by 135°, find the magmtude and direction of the force on the bend The pressure of

water ﬂowmg 1S 400kN/m Take specific weight of water as 9.81kN/m’. (10 Marks)
List all the forces yacting on a fluid in motion, which of these are considered in Euler’s
equation. \ (04 Marks)

\/‘.i >
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Draw a neat labeled sketch of an orificemeter. i;, (04 Marks)
Derive an expression for rate of flow through venturimeter. (08 Marks)
A venturimeter has its axis vertical. The inlet and throat dlameters are 150mm and 75mm
respectively. The throat is 225mm above the inlet. Petrol of specific gravity 0.78 flows up
through the venturimeter at a rate of 29 liters«per. second. Fmd the pressure difference
between the inlet and the throat. Take C4 = 0. 96 : ' (08 Marks)
What is a mouth piece and how are they class1ﬁed‘? V I (06 Marks)
Define hydraulic coefficients C,, C, and, Cd and derive their inter- relat10nsh1p (06 Marks)
A jet of water issuing from an orifice 25mm diameter under a constant head of 1.5m falls
0.915m vertically before it strikes.the'ground at a distance 0f2. 288m measured horizontally
from the vena contracta. The dlscharge was found to be. 102lpm Calculate the hydraulic
coefficients of the orifice. y \ N ) (08 Marks)
What are notches? How are fhey classified? P ,‘ (06 Marks)
Derive an expressmn for discharge over a V- notch Y (08 Marks)
A cipolletti weir has a crest length of 0.25m. If the-head on the crest is 0. 15m, calculate the
discharge flowing over it. Take Cq = 0.64. 4 (06 Marks)
Derive Darcy—Weisbach equation for headloss in pipes due to friction. (08 Marks)
Which are the'major and minor losses in pipe flows? (04 Marks)
A water’ dlstrlbutlon network 1s an equilateral triangle ‘ABC’ in shape. If the inflow at

junction ‘A” is 60 units and thé“outflow at junctions! ‘B’ and ‘C’ are 40 and 20 units
respectively, find the dlscharge in éach pipe. Take m1t1a1 value of discharge from ‘A’ to ‘B’
as 15 units. Take value of ’ in expression hf = r Q as for AB 4 for BC:1 and CA:2.

Take n=2. Vo P g A Y (08 Marks)
Explain the phenomenon of water hammer in plp;éw flow. (04 Marks)
Derive an expressmn for pressure rise 1ns1de a’'pipe due to gradual closure of valve.

. o (08 Marks)
A pipeline con51sts of 3 pipes in serles \ 4
i)  300m long’15cm diameter 1 7 i CMRIT LIBRA RY

i))  150m long 10cm diameter k R ot BANGALORE - 56U 037
iii) 240mrlong 20cm dlameter g
The plpelme takes off from.a reservmr with water at an elevation of +500m. The elevation at

the ex1t 1s +400m. F md the dlscharge n the p1pe ‘Neglect minor losses. Take f= 0.04.

,Li P (08 Marks)

4 -V
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