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

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Fourth Semester B.E. Degree Examination, Feb./Mar. 2022

Fluid Mechanics |
lﬂlﬁ'ax Marks: 100
Note: Answer any FIVE full questions, choasmg ONE full question from each module.

Module-

M!
a. Define the following fluid properti

1) Density
i1)) Weight density
iii) Specific volume
iv) Specific gravity of (08 Marks)
b. State Newton’s law of Visc (04 Marks)
c. The dynam1c VlSCOﬂ]@f of an oil, used for lubncatlon between a shift and sleeve is 6 poise.
eter 0.4m and rotates at h;gwlam Calculate the power lost in the bearing
e oil filmis 1.5mm. (08 Marks)

a. (08 Marks)
b. nger of 3cm diameter. It is used for
lifting a we1ght of 30kN. Find the force required at the plunger (08 Marks)

. A differential manometer is connected at the two, points A and B sh ows a difference in
mercury level as 15c¢m in a.pipe containing an oxl of spemﬁc gravity 0.9, Find the difference

of pressure at the two pomts* (04 Marks)
Modul% :

a. Define the terms, buoyancy and centre of buoyancy (04 Marks)

b. Derive contmulty ¢quation in 3D Cartesian co-ordinates : ~ « (08 Marks)

c. If for a two-dimensional potential flow, the velocity poténtial is given by ¢ = x(2y — 1),
determine. the' ‘velocity at the pomt P(4 5). Determinéeialso the value of stream function y at

the pomt P (08 Marks)
b, OR o
a. Derwe Euler s equation of ] otlon and deduce itto ‘Bemoulli’s equation of motion.
; r?’
= y (12 Marks)

&

wA}non-umform pa olﬁé pipe line Sm long 1S laid at a slope of 2 i in 5. Two pressure gauges

(08 Marks)

a. Write a note on:
i) Venturimeter
i1) Orifice meter
iii) V —notch
iv) Rectangular notches. (12 Marks)

b. A horizontal vefturimeter with inlet diameter 20cm and throat diameter 10cm is used to

measure the flow of water. The pressure at inlet is 17. 658N/cm’ and the vacuum pressure at

the throat-is 30cm of mercury, find the discharge of water through venturimeter, take

(08 Marks)
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OR
Define Similitude? Write the types of Similarities. (06 Marks)
Define the following non dimensionless number ¢,
i) Reynold’s number
i1) Mach number
iii) Euler’s number. (06 Marks)

Using Buckingham’s 7 - theorem, show%

by V=«/2gH¢[——,%{—:| where ﬁ 1%ﬁthe head causing ﬂow‘ D is the diameter of the
p

graV1ty (08 Marks)
Derive Darcy — Welsbach equatlon for loss of head““&ue to frication in pipes. (10 Marks)
An oil of specific gra mv1ty 0.9 and viscosity 0. 06 P@lse is ﬂowmg through a pipe of dlameter

the power reququ:d to maintain the flow. ‘ (10 Marks)
A, OR

Denv;:‘Hagen Poiseuille equation forlaminar flow through: 91rcu1ar pipe. (12 Marks)

Water & 15°C flows between Wo “large parallel plgg%gl at a dlstance of 1.6mm apart.

Determine : : T by
i) The maximum Ve1001ty * %

(08 Marks)

. ¢ (10 Marks)
: ;;70km/hr has a total resistance of

(10 Marks)

(10 Marks)

i1) Sonic @ow, y

ii1) Super — é@mc flow. (06 Marks)

»
Find the speed of the sound.wave in air at sea-level where the pressure and temperature are

10.1043N/cm? (abs) and. 5°§3 respectively. Take R =287J/kg K and K = 1.4. (04 Marks)

* ok ok ok ok
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