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Time: 3 hrs.

50, will be treated as malpractice.

Important Note : 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
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Third Semester B.E. Degree Examlnatlon, July/August 2022
Fluid Mechamcs
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Max Marks: 100

Note: Answer any FIVE full questions, choosmg ONE full questwn from each module.

¢ Mddule—l
Define the following terms:
1) Ideal fluids and Real fluids«,

. 11) Mass density and Spec1ﬁc grav1ty

(\r, ,;
y Wiy

iii) Surface tension and Capillarity (06 Marks)
Define Viscosity State(and explain the Newton’s law of VlSCOSlty (06 Marks)
A U tube differential manometer connects two pressure pipes A and B. Plpe A contains
carbon tetra chlorlde of specific gravity 1.594. under a pressure of 11. 772 N/cm?®. The pipe B
contains oil of speclﬁc gravity 0.8 under a.pressure of 11.772 N/em?. The pipe A lies 2.5m
above pipe B. Find the difference of pressure) measured by mercury of specific gravity 13.6
as manometric fluid. The centre of pipe E B coincides with manometer liquid in left limb.

AT (08 Marks)
R " N 4
) £ 7 OR N4
Differentiate between R - ¥
i) Absolute pressure and gauge pressure. ) o v
ii) Simple manometer and Differential manometet, ,~ 8 37 (06 Marks)

Calculate the capillary’ effect in millimeters ‘in a glass tube of 4mm diameter, when
immersed in (i) water and (11) mercury. The temperatures of the hquld is 20°C and values of
surface tension of water and mercury at 20°C in contact with'air are 0.073575 N/m and
0.51 N/m respectlvely The angle of contact for water is zero. and for 130°. Take density of

water at 20°C as:equal to 998 kg/m’; 1 4 . (08 Marks)

Determine the viscosity of a hquld havmg klnematlc viscosity 6 stokes and specific

grav1ty19 o 12 'S4 (06 Marks)
&) . Module2

Derive the expression for: total pressure and centre of pressure for an inclined plane surface

/submerged in a 11qu1d 4 (10 Marks)
~ The velocity vector in & fluid flow is glven V 4x i—10x%j + 2tk

Find the veloc1ty and acceleratlon of a ﬂu1d particle at (2, 1, 3) at time t= 1. (10 Marks)

A circular plate 3m diameter having’a concentric circular hole of diameter 1.5m is immersed
in water in such a way that itségreatest and least depth below the free surface are 4m and
1.5m respectively. Determme the total pressure on one face of the plate and position of
centre of pressure. 7 (08 Marks)
Derive continuity equatlon for three dimensional flow in Cartesian co-ordinates. (08 Marks)
Differentiate between (i) Stream function and velocity potential function

(11) Rotational and Irrotational flow. (04 Marks)

/T’

Module-3
State and prove Bernoulli’s theorem for steady flow of an incompressible fluid. (08 Marks)
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A 45° reducing bend is connected in a pipe line the dlameter at the inlet and outlet of the
bend being 600mm and 300mm respectively. Find the force exerted by water on the bend if
the intensity of pressure at inlet to bend is 8. 829 N/cm and rate of flow of water is 600 //s.

(08 Marks)
What is a pitot tube? How will you detenmne the velocrty at any pomt with the help of pitot

tube? T, P 4 (04 Marks)

OR
Discuss with sketches, the working pmnclples of venturimeter and onﬁcemeter (08 Marks)
A horizontal venturimeter with inlet.diameter 20 cm and throat .diameter 10cm is used to
measure the flow of water. The pressure at inlet is 17.658 N/cm? and the vacuum pressure at
the throat is 30cm of mercury Find the dlscharge of water through venturimeter.

Take Cq= 0.98. P I _ (08 Marks)

Define the terms :1) F orced vortex flow ii) Free vortex flow. (04 Marks)
(o Module-4

Explam different hydrauhc coefficients of an orlﬁce and establish the relation between them.

(08 Marks)

Water is ﬂowmg in a rectangular channel of lm wide and 0.75m deep. Find the dlscharge
over a rectangular weir of crest length 60cm, if the head of water over the crest of weir is
20cm and water from channel flows over the weir. Take Cd =.0.62, Neglect end contractions.
Take’ ve1001ty of approach into con51derat10n (08 Marks)
Distinguish between (i) External mouthplece and Intemal mou’rhprece )

(i) Mouthplece running free and mouth piece runnmg full. (04 Marks)

OR .
Derive an expression for dlscharge over trrangular notch. ; (08 Marks)
The head of water-over an orifice of drameter 100mm is 10m. The water coming out from
orifice is collectedin"a circular tank of: diameter 1.5m. The rise’ Jof water level in this tank is
Im in 25 seconds JAlso the coordinates of a point on the jet, measured from vena contracta

are 4.3m horlgontal and 0.5m vertlcal Find the coefﬁclents Cq,Cyand C.. (08 Marks)

Explain the advantages of Cipolletti-notch over trapezoidal notch. (04 Marks)
%) Module-5 ~

Derive Darcy’s equationfor head loss through pipes. (08 Marks)

(The difference in water surface levels in two tanks which are connected by 3 pipes in series
~ oflength 300m, 170m and 210m and of diameters 300mm, 200mm and 400mm respectively

& is 12m. Determirie the Tate of flow of water if coefficient of friction are 0. 005, 0.0052 and

oe

0.0048 respectlvely considering (1) Mmor losses (ii) Neglecting minor losses. (08 Marks)
Explain with a'sketch:
1) Hydmulri gradlent line (11) Total energy line CMR T LIBRARY (04 Marks)
5 WANGALORE - 560 037
: OR

Explain the terms: (i) Major energy loss (ii) Minor energy loss in pipes. (04 Marks)
The water is flowing with a veloc1ty 1.5 m/s in a pipe length 2500m. thickness 10mm and of
diameter S00mm., Fmd the rise in pressure, if the valve is suddenly closed at the end of the
prpe if the prpe 18 cons1dered to be elastic. Take E = 19.62x10'° N/m? for pipe material and

= 19.62x10*N/em? for water. Calculate the circumferential stress and longitudinal stress
developed in the p1pe wall. (08 Marks)
Denve an expressmn for loss of head due to sudden expansion in the pipe. (08 Marks)
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