
USN 21AH/AS33

Max. Marks: 10Q

(10 Marks)

(10 Marks)

(06 Marks)
(04 Marks)

Third Semester B.E. Degree Examin&fiqn, June/July 2024
Fluid Mechani,GS
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Note: Answer any FIYE full questions, cltboiing ONE full question frotli each module.

Module-1
I a. Define the following fluid propertios with their SI units :

(1) Mass density
(ii) Specific weight
(iii) Viscosity
(iv) Kinematic visoosity
(v) Surface tension.

Time: 3 hrs.

2a.
b.
c.

b. An oil fihn of thiokness 1.5 mm is used for ,lubrication between a square plate of size

0.9 m x 0.9 m.pd an inclined plane havirygi,an angle of inclination 20'. The weight of the

square plate:is4392.4 N and it slides do*ln,the plane with uniform velocity of 0.2 m/s. Find

OR
State and prove the Pascal's lawr"'

What do you understand by total liressure and cen-ter bfpressure?
Find the volume of the water displaced and position of center of buoyancy for wooden block
of width 2.5 m and of depth 1.5 m, when it floats horizontally in water, The density of
wooden block is 650 kdm' and its length is 6.0 m. (10 Marks)

3a.

OR
4 a. Derive an expression for continuity equation in 3D, in differential form for steady

incompressible fluid flow (Cartesian co-ordinate). (10 Marks)

b. The velocity components in a2-D flow field for an incompressible fluid are as follows :

Define the following :

(i) Steady and Unsteady floyq;
(ii) .Uniform and Non-u$fprm flows
(rir),,"'Laminar and Tu{_Fulenf"flows
(iv) Compressible and Iu-compressible flows.
(v)'" Rotational 4u{Inc)tational flows.
(vi) One and Two dimensional flows. (12 Marks)

The velocity potbntial function is given by 0 = 5(x' - y'). Calculate the velocity

components at the point (4, 5). (08 Marks)

33
u = | +2x-x2y and v = xy2 -2y -+
Obtain an explffitin for the stream function ry.
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Module-3

5 a. State the assumptions made in Bernoulli's equation and obtain Euler's equation of motion.
(10 Marks)

b. Explain the principle of Venturi meter. Derive an expression for the discharge of fluid

thriugh it. (10 Marks)

OR

6 a. Define the following terms :

(i) Geometric similaritY
(ii) Kinematic similaritY

relocity through a circular ".,nJ:i#ll'lb. Using the Buckingham's n theorem, show that the '
by:

v = /zgnq[},+r-l
IH'pvH_]

where H is the head causing flow-
D is the diameter of the orifice.
p is the co-effrcient of viscosity.
p is the mass densitY
g is the acceleration due to gravity- (14 Marks)

Module-4
7 a. Define the following terms with neat diagram :

(r) Laminar boundarY laYer. .

(i0 Turbulent boundarY laYer

(iii) Laminar sub-layer. (14 Marhs)

b. pind the ratios of displacement thickness to momentum thickness and momentum thickness

to energy thickness for the velocity distribution in the boundary layer given as :

u ^(v) (v)'
u='[sr-t5]

where u: velocity in boundary layer at a distance 'y'
U = Free-stream velocity
5 = Boundary layer thickness. (06 Marks)

OR
8 a. Derive an expression for Von-Karman's momentum integral equation for boundary layer

flows. (1^o Marks)

b. A flat plate 2mx2m moves at 40 km/h in stationary air density 1.25 kglm3. If the

co-efficient of drag and lift are 0.2 and 0.8 respectively. Find,
(D The lift force
(ii) The drag force
(iii) The resultant force
(iv) 'fhe power required to keep the plate in motion. (I0 Marks)

Module-S
9 a. Define the terms :

(i) Mach number
(ii) Sub-sonic flow
(iii) Supersonic flow
(iv) Mach angle
(v) Mach cone
(vi) Sonic flow. (12 Marks)
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,a-\"
b. A gas is flowing through a horizontal pipe which is tlqffi;ea of cross section as 40 cm2

where pressure is 40 N/cm2 (gauge) and temperuqrg$":{5'e. At another section the area of
cross section is 20 cm2 and pressure is 30 N/cm'.(dUg.). If the mass rate of flow of gas

L0 a.

b.

c_

through the pipe is 0.5 kg/s. ," ,! '

Find the velocities of the gas at these sections'"HqsJrhing an i,sothermal change.

Take R = 29}N-mlkg.K *d ut orpherffi$ffie 10 N/cm2. jb (08 Marks)

With neat diagram, explain the structurffiIiydraulic power systeffi' (06 Marks)

Classify hydraulic pumps, explain fi$ neat diagtam, workipe @f external gear pump and

Lobe pump ff Y' + (08 Marks)

Mention tlpes of Actuators v1tili{U6t diagram, explain W* 
principle "t U"rl##:}f,.i

cYlinder' 
fi * ,r. * 'r * ^. 
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