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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Fourth Semester B.E. Degree Examlnatl n, Dec.2019/Jan.2020
Fluid Mechanics

Time: 3 hrs.

a.
1) Weight density ¢
i) Specific gravity
iii) Viscosity 4
iv) Capillarity. . 7 (08 Marks)
b. Calculate the caplllary rise in a glass tube 0f~2 Smm diameter when immersed vertically in
1) water and%u)@in“ercury Take surface téns"fons o =0.0725 N/m for water and o = 0.52N/m.
for mercury in’ contact with air. The specﬁic gravity for mercury is given as 13.6 and angle

(08 Marks)

a. Define the following terms :
1) Buoyane‘y i1) Centre of buo%ﬂcy 111) Meta cemre 1v) Meta centric height. (08 Marks)

(08 Marks)

‘Derive continuity: equatlon for a three dlmensmnal fluid flow in Cartesian co-ordinates.
. (08 Marks)

; limensional fluid flow is given by ¢ = x(2y — 1). Check

ve1001ty of flow at a P(2, 3) and the stream function.
(08 Marks)

=

b.  Velocity pot %tzal function of a
the existenide of flow. Determme

Module-3

a. Derive an expression for Bernoulli’s equation from the first principles and also mention the
assumptlons mad’ (08 Marks)
b. A pipe line carrymn g oil of specific gravity 0.8 changes in diameter from 300mm at position
Ato SOOmm él@meter at posmon B. Which is Smata hxgher level. If the pressure at A and B
are 20N/cm sand 15N/cm® respectively and discharge is 150 liters/sec. Determine the loss of
head and direction of flow. (08 Marks)
1 of2
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OR

a. What is a venturimeter? Derive an expression for dlscﬁarge through a venturimeter.
(08 Marks)

b. An orifice meter with orifice diameter 10 cm is ?ncented in a pipe of 20cm diameter. The
pressure gauges fitted upstream and downstr m of the orifice meter give readings of
19.62N/cm? and 9.81N/cm® respectwely C dr the meter is 0.6. Fmduthe discharge of water
through the pipe. 7 (08 Marks)

a. What is dimensional analysis? Wa%d explain the procedure to
determine 7 groups. ) (08 Marks)
b. The efficiency n of a fan depen”ﬂs on the density S, the dynarnlc Viscosity p of the fluid, the

angular velocity w, diameter D of the rotor an discharge Q. Express 1 in terms of
| V. 4

dimensionless parameter ; (08 Marks)
: OR*,
a. Derive Darcy v 1sback equation for determmmg loss of head due to friction in pipe.
AT g (08 Marks)

b. Determiné tg@rate of flow of water thrgugh a pipe of diameter 20cm and 1ength 50m. When
one enﬁ%ef the pipe is connected to a tank and other end of the pipe is open to the
yhere er in the tank is 4m above the centre

4,LV?
2gd

(08 Marks)

Derive Hagen — Pmseullle s equation for lami "ﬂclrcular pipe. (08 Marks)

b. There is a homsz%%ntal of crack 40mni'wide and 2.5mm deép.in a wall of thickness 100mm.
water leaks thﬁgﬁgh the crack. Fin fthe rate of leakage’ of water through the crack if the

,15.0.02943 N/em?. Take the viscosity of

(08 Marks)
a. Derfve an expression fo?‘%:ag and lift. (08 Marks)
b., A?aprOJectﬂe travelsﬁ,@mmarr of pressure 15N/ cm at 10°C, at speed of 1500knvhr. Find the
¢ W&a;Mach number an{Mach angle. Assume r = 1.4 and R = 287J/kgK. (08 Marks)

P
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