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

USN | U18CV35
’l}‘ird Semester B.E. Degree Examination, Dec. 2017/Ja/".12~ﬂ‘1/8
Fluid Mechanics 3
Time: 3 hrs. | Max Marks: 100
N ote: Answer any FIVE full questions, selectmg
<7 at least TWO questions from each part.. v
1 How are fluids cla551ﬁed based on property of viscosity2 Explain with examples for each

types. : : N (10 Marks)
A liquid has a spemﬁc.\»grdwty of 0.72. Find its densﬂv‘“ m:l specxﬁc weight. Find also the
weight per liter of liquid.-: - (05 Marks)
The left and right limbs of c‘muiary U-tube are 1.25- m and 2.50 mm in diameter. The tube
contains a liquid of surface tension 0.05 N/m. Assumirlg the contact angle to be zero, find
the specific weight and density. of the llquld if the drfference in the liquid levels in the two
limbs is 10 mm. Y : (05 Marks)

Explain the working principles of \e!eéiréni\e“:pressure gauge. List the types of electronic

pressure gauge. Explain any one type. (08 Marks)
With a neat sketch, of “U” tube manometer explam the principle of writing manometric
equation. (04 Marks)

The right and left limb of a “U” tube is of dlameter 20 mm and 5 mm respectively. The left
limb contains liquid of sp. gravnv 0 9 while left limb consists of liquid of sp.gravity 1.35.
The positions of the liquid level in’ the two limbs are shown in Fig. Q2 (c¢). What pressure
should be applied on surface ot the heavier lqude_ h” erder to rise the level in the limb
containing lighter liquid by ‘0 mm / (08 Marks)
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Wrth D sual notation, derive expression for the force exerted on a submerged 1nb11ned plane
strface by the static fluid and locate the position of centre of pressure. Also prave that the

“total pressure exerted by a static liquid on an inclined plane submerged surface is ¢hé same
--‘as the force exerted on a vertical plane surface as long as the depth of centre of gravity of the

surface is unaltered. (10 Marks)
A square pipe whose two edges parallel to the ground surface is of edge dimension 1.5 m. It
carries oil of specific gravity 0.9 under pressure (measured at the centre) 250 kN/m?. Find
the force exerted by the oil on the gate valve at the end of the pipe and also find the position
of the centre of pressure. (10 Marks)
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. _,.Wrt‘l new sketches, define and distinguish between streamline, path line and streok lme
ki ’ (06 Marks)
Durve w1th usual notation three dimensional continuity equation in Carteman co-ordinates.
/ (08 Marks)
The Velomry components of a two dimensional incompressible flow are u=x — 4y and

v——y«“x. The flow is continuous. Find the velocity potential. funetron and stream
function.®/. ? ‘ (06 Marks)

PART - B A -

State the assumrtrom made in the Bernoulli’s equation. De ve me Bernoulli’s equation
"""" (08 Marks)

What is kinetic energy correction factor derive the expres sion ‘ror kmetlc energy correction
factor. How is it mcorpcnated in Bernoulli’s equation. . " (06 Marks)
A 400 m long pipe tapers-from 1.20 m diameter at hlgh erld and 0.60 m diameter at the low
end, the slope of the pipe-being 1 in 100. The pipe con Ve}@ a discharge of 1025 cum/s. If the
pressure at high end is 75 KPa rll’ld the pressure at the !QW end, ignore losses. (06 Marks)

Derive expression for pressure xse due to 1nstantmeous closure of valve for rigid and elastic
pipes. (10 Marks)
A pipe line 2.50 km long 180 mm" diameter Cfmveys a discharge of 0.015 m*/s. From high
level tank to a low level tank. If it is eiunnea to increase the discharge to the low level tank
by 30% by attaching an additional pipe m\parallel to the latter half length of the pipe, find
the diameter of this pipe. Take f= 0.0075. SO ¢ S (19 Marks)

How Floats and Currents meter are: used to ﬁnd the velocity in stream? Explain. (08 Marks)
A Pitot tube records a reading of 7. 85 kPa as the ‘stagnation pressure, when it is held at the
centre of a pipe of 250 mm dlameter conveying ‘water. The static pressure in the pipe is
40 mm of mercury (vacuum). Calculate the discharg éjrr‘ the pipe assuming that the mean
velocity of flow is 0.8 times the velocrty at the centre.’ F ake co-efficient of Pitot tube as 0.98.
(06 Marks)

Following velocities arereeorded in a stream with a curre*’rt meter
Depth above bed (m)<| 0} 1 [2 [3 |4 :
Velocity (m/s) . [0]05]0.7[08]0.8 Ny
Find the dlscharge pcn unit width of stream near the point of measnremem depth of flow at
the point was 5 .. Use both single point and double point of assesdmen‘r of discharge.
4 b3 . (06 Marks)

Prove that drscharge equation over Cipolletti notch is same as the equatron of discharge over
a suppreused rectangular notch. o (08 Marks)
What are the’advantages of triangular notch over rectangular notch? o *_ (04 Marks)
Find the: Venturi head for a venturimeter which has its axis vertical. The mlet and throat
drgmetprs are 150 mm and 75 mm respectively. The throat is 225 mm above the inlet and
petrotof sp. gravity 0.78 flows up through the meter at a rate of 0.029 ms/s. Take K = 0.96.
/Also,find the pressure difference between inlet and the throat. : (98 Mavrks)
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