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USN 1SME44

Fourth Semester B.E. Degree Examination, Dec.2018/Jan.2019
Fluid Mechanics

Time: 3 hrs.

Note: Answer FIVE full questions, choosing one full question from each

Module-1
1 a. Define the following properties of fluids with their units:
(1) Weight density.
(ii)  Dynamic viscosity
(iti)  Bulk modulus
b. An oil film of thickness 1.5 mm is used for lubrication
0.9m x 0.9m slides down an inclined plane having an
The weight of square plate is 392.4 N and it slides down th
0.2 m/s. Find the kinematic viscosity of oil. specif
¢. A simple U-tube manometer containing mercury is
Sp.gravity 0.8 and having vacuum pressure is i
to atmosphere. Find the vacuum pressure |
is 40 cm and height of fluid in the left fron

(06 Marks)
n a square plate of size
* with the horizontal.
unitorm velocity of
il is 0.7 {05 Marks)
pipe in which a fluid of
end of manometer is open
of mercury level in two limbs
pipe is 13 ¢m below. (05 Marks)

30, will be treated as malpractice.

2 a. State and prove Pascal’s law. {06 Marks)
b. Derive expression for tolal press of pressure for a plane surface immersed
(06 Marks)

vertically in a static mass of fluid.
¢. A uniform body of size 3 ]
the body if depth of imme,

m deep floats in water. What is the weight of
5 @’ Determine the meta centric height also. (04 Marks)

3 a. Explain different ty
b. The stream functi

i ; {016 Marks)
wo dimensional flow is given by y = 2xv . calculate the velocity
slocity potential ¢, {04 Marks)

C. of motion along a stream line and hence derive Bernoulli's
pressible fluid Now. State the assumptions made. (06 Marks)

OR
4 a. sjon tor discharge through a triangular notch. (05 Marks)
b. ameter 30 mm having velocity 40 m/s, strikes a curved fixed symmetrical

. Any revealing of identi fication, appeal 1w cvaluator and Jor equations writlen eg, 42K

its centre. The jet 1s deflected through an angle 120 at the outlet of the curved plate.
he force exerted by jet of water in the direction of jet and perpendicular 1o jet.
(05 Marks)

2

C. Find the discharge of water flowing through a pipe 30 cm diameter placed in an inclined

ion where a venturimeler is inserted. having a throat diameter of 15 em. The difference
l:p)#cssure between the main and throat is measured by a liquid of specific gravity 0.6 in an
inverted U-tube which gives a reading of 30 cm. The loss of head between the main and
throat is 0.2 times the kinetic head of the pipe. (D6 Marks)

Imponant Nete : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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Maodule-3
5 a. Prove that the ratio of maximum velocity to average velocity for laminar flow between two
stationary parallel plates is 1.5, (10 M

b. A fluid of viscosity 0.7 NS/m” and specific gravity 1.3 is Howing through a circular
diameter 100 mm. The maximum shear stress at the pipe wall is given as 196.2 N/m"!
(i) the pressure gradient (i) Average velocity  (iii) Reynold’s number of the flow.

OR
6 a. What arc the energy losses that occur in pipes? Give the expressions [ mh‘
energy losses.
b. An oil of specific gravity 0.9 and viscosity 0.06 poise is flowing through
200 mm at the rate of 60 livsec. Find the head lost due to friction forg

IFind the power required to maintain this flow.
¢. Three pipes of lengths 800 m. 300 m and 400 m and of diam
300 mm respectivelv are connected in series. These pipes a

Marks)
400 mm and

ingle pipe of

1700 m. Find the diameter of single pipe. (06 Marks)
Module-4
7 a. Define the terms:
(il Boundary layer thickness.
(i) Energy thickness
(iiy  Lift
(iv)  Drag (04 Marks)
Write a short note on boundary laver sepa thods to control it. (06 Marks)

¢. A long plate of size 3m x 2m is moving i
Calculate the drag force on both side

ity of @ km/hr parallel to its length.
Boundary layer is laminar over the
er the complete plate.

(D6 Marks)

“diameter D and length / due to viscous flow depends
nsity p. Using Buckingham's m-theorem. Obtain an

(10 Marks)
(ii) Kinematic similarity (iil) Dynamic similarity

8 a. The pressure difference
on the velocity V. viscd
expression for Ad.

b. Explain (i) Geo

{06 Marks)

Module-5
9 a rties? Obtain an expression for stagnation pressure of a compressible
ber and pressure. (10 Marks)
ir of pressure 15 N/em™ at 10°C at a speed of 1500 knvhr. Find the
h angle. Assume r= 1.4 and R = 287 J/kgK (04 Marks)
and oblique shocks? (02 Marks)

OR

10 ' 1 velocity of propogation of elastic wave in an adiabatic medium is given by
starting from fundamentals. (08 Marks)

Calculate the stagnation temperature on nose of plane which is tlving at 800 km/hr through
wair having a pressure 8 N/em® and temperature -10°C, Take R =287 JkgK andr = 1.4

(02 Marks)
Define computional fluid dvnamics. Mention the applications of CFD. (06 Marks)
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