
USN

4a.

b.

18CV33

(08 Marks)

inclined plane surface
(08 Marks)

b.

c.

ci

o

a

o
I

*o)

Y-
6v;r)

-tlbo ,'

trcp

-c gl

oB
Rq

a=
rx

-o>!r'6

6!
:9
tro.
o'.
av
o;
5Q
e4 q=

! oil

6.=
>(H

Fnn

-vF>

x::>
\J<
J c'i

O

z

-

Third Semester B.E. Degree Examination, Dec.2019 /Jan.2020
Fluid Mechanics

Time: 3 hrs. Max. Marks: 100

Note: Answer FIVE full qaestions, cltoosing ONE futl queition frorn e{tclt module.

Module-l
I a. Define the following terrns: {i) Ideal fluids and Real fluids.

(ii) Surface tension and capillarity. (06 Marks)
b. State Newton's law of viscosity. Derive an expression for the same. (06 Nlarks)

c. The space between the two square flat parallel plates is filled with oil. Each side of the plate
is 60cm. The thickness of thc oil fihn is l2.5mm. The uppcr plate rvhich moves at2.5 mls
requires a force of 98.1N to rnaintainthe speed. Determine the dynamice viscosity of the oil
in poise. Also find the kinematic viscosity of the oil in stokes, if the specific gravity of the is
0.95. (08 Marks)

OR
a. Explain with neat sketchcs thc diffcrcntial manornetcr and sirnple manometcr. (06 Marks)
b. Calculate the gauge pressure and absolute pressure at a point 3 rn beloil'the free surface of a

liquid having a density of, l.53xl0rkgirnr, if the atomospheric pressure is cquivalent to
750 mm of mercury. (06 Nlarks)

c. Petrol of specific gravity 0.8 flows upwards through a vertical pipe. A and B are two points
in the pipe, B being 0.3 m higher than A. connections are led from A and B to a U tube
containing mercury. If the difference ofpressure between A and B is 0.18 kgflcm2. Find the
difference in the mcrcury level in the difTerential manometer.

A circular plate of 3 rn diameter is irnmersed in water in such a way that its greatest and
least deptb below the free surface arc 4 m and 1.5 rn respectively. Determine the total
pressure on one f'ace of the plate and position of centre of pressure. (06 N{arks)

a1/ ^ .\
In a two dinensionai flow 0 = 3xy and rlr = i\r' - x- J. Determine the velocity components

at the points (1,3) and 13.3). Also flnd thc dischargc passing betwecn the streamlines
passing tllough the points given above. (06 Marks)

OR
Define : (i) Uniform flow and Non unifbrn'r flow.

(06 Marks)
fuIl with water.
pressure on the

c. Show that streamlines and equipotential lines form a set of perpendicular lines.

Module-3

(08 Marks)
(06 Marks)

5 a. Obtain an eKpression for Euler's .q*tio*f *otion along a strearn line and deduce it to
Bernoulli's equation. (08 Marks)

b. Define impulse momentum equation *O t'Tjl.Tpplications. (04 Nlarks)

Module-2
a. Derive an expfession for total pressure and centre of pressure on ail

submerged in the liquid.

(ii) Steady and Unsteady flow.
(iii) Velocity potential and stream funotion.

A vertical gate closcs a horizontal tunnel 3 m high and 3 m wide running
The pressure at the bottom of the gate is 196.2 kNlm'. Determine thc total
gate and position of the centre of pressure.
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c. A 300 mm diameter pipe caffies water under a head of 20 m with a velocity of 3.5 m/s. If the

axis of the pipe turns through 45'. Find the magnitude and direction of the resultant force at

6a.
b.

the bend.

OR
Derive the equation for discharge through venturimeter.

(08 Marks)

(08 Marks)

(06 Marks)

(08 Marks)
(06 Marks)

head loss due to
(08 Marks)

A venturimeter is to be fitted in a pipe of 0.25 m diameter where the pressure head is 7.6 m
of florving liquid and the maximum flow is 8.1 m3/minute. Find the diameter of the throat of

c. A pipeline carrying oil of specitic gravity of 0.87 changes in diameter trom 200 mm at a
point A to 500 mm diarneter at point B which is 4 m hightr. If the pressure at A and B are

9.81 Nlcmr and 5.886 Nicmr respectively and the discharge is 200 l/s. Determine the loss

the venturimeter. Take Ca: 0.96.

oriflce.
c. Dcrivc an cxpression for dischargc rhrough a V-notch.

Module-5
a. Explain major and minor losses in a pipe tlow. Give an expression for

sudden expansion in pipe line.

of head and direction of flow. (06 Marks)

Module-4
a. Def-rne the hydraulic coefficients (Cg, Ca, Cv) of an orifice and obtain the relation between

them. (06 Marks) -

b. Explain the classifrcation of orifice and rnouthpiece based on their shape, size, sharpness and
discharge. (06 Marks)

c. Water tlows through a triangular right angled weir first and then over a rectangular weir of
1 nr width. The Ca values of,triangular and rectangular rveir are 0.6 and 0.7 respectively. L -
the depth of water over thc triangular weir is 360 mrn, find the depth of water over the
rectangular wer. (08 Marks)

OR
a. Explain Cipolletti notch. What is the advantage of Cipolletti notch over trapezoidal notch.

(06 Marks)
b. Water discharge at the rate of 98.2 litrelsec tlrrough a 120 mm diameter vertical sharp edged

orifice placed under a constant head of l0 rn. A point on the jet rneasured from the
venacontracta of the jet has co-ordinate (4.5,0.54). Find the coefficients Cc, C,, Ca of the

b. Three pipes of lengths 800 m, 500 rn and 400 m and of diameters 500 mm, 400 mm and
300 mm respectively are connectcd in series. These pipes are to be replaced by a single pipe
of length 1700 m. Find the diameter of the single pipe. (06 Marks)

c. What is the maxirnum permissible velocity in a cast iron pipeline l0 mm diameter and
15 mrn thick which can be suddenly stopped by a valve at the outlet end of the pipe without
letting the rise of pressure in the pipe to exceed 1.545x l0r kN/m2.

Take E for cast iron: 123.606x l0"N/m2. K for water:206.01x l07N/m2. Neelect effect of
Poisson's ratio. (06 Marks)

QR
10 a. Define the terrn compound pipe and equivalent pipe. Derive the expression for diameter of

equivalent pipes. (06 Marks)
b. Explain Hardy cross method uscd in pipe networks. (06 Marks)
c. The popr"rlation of a city is 8,00,000 and it is to be supplied with water from a reservoir

6.4 kni away. Water is to be supplied at the rate of i40 litres per head per day and half the
sr"rpply is to be delivered in S hours. The full supply level of the reservoir is RL 180.00 and
its lowest water level is RL 105.00. The delivery end of the rnain is at RL 22.50 and the head
required there is l2 rn. Find the diarneter of the pipe. Take f : 0.04.

E**{<*

2 of?

(08 Marks)


