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Fourth Semester B.E./B.Tech. Degree Examination, June/July 2025

Fluid Mechanics and Flui'b Machines

Max. Marks: 100

Note: 1. Answer any FIW full questions, choosing ONE full question from each module.

2. M : Marks , L: Bloom's level , C: Course oulcomes.

Module - I M L C

Q.l ^.
Define the following terms with SI units:
i) Mass density
ii) Kinematicviscosity
iii) Capillarity
iv) Specific volume " * "v) Compressibility"o&fltttds

l0 L2 col

b. Calculate the dynamic'Viscosity of an oil, which is used for lubrication

between a squardplEte of size 0.8 m x 0.8 m'and an inclined plane with an

angle of inclination 30'. The weight of the SQuare plate is 300 N and it
slides down,.!he inclined plane with a uniform velocity of 0.3 m/s. The
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Q.2 a. Define:
i) Absolute pressure
ii) Gauge pressure
iii) Vacuum pressure

6 L1 cot

b. Derive an expres"sion for the force exerted,on a submerged vertical plane

surface by the static liquid
8 L2 c05

c. The right limb of a simple U-tube manometer containing mercury is open to

the atmosph'ere while the left limb is'Connected to a plpe-in which a fluid of
specific"gravity 0.9 is flowing. The center of the pipe 

_rs_ 
12 c.m below the

levg;l*ef*rnercury in the rl&tlt ttnb. Furd the pressure of fluid in the pipe if
the difierence of mercugyQveiin the two Iimbs is 20 cm.

6 L3 col

Module = 2'i

Q.3 a. Define the terms buoyancy and centre of buoyancy. 4 L1 co2

b. What are the,conditions of equilibi m of a floating body and a submerged

body? 
r

6 L2 c05

c. A solid cylinder of diameter 4 m has a height 4 m. Find the meta centric

height of the cylinder if the specific gravity of the material of cylinder is

0.6 and it is floating, in water with its axis vertical. State whether the

equilibrium is stable or unstable.

t0 L3 c02
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Q.4 a. Distinguish between
i) Steady flow and unsteady flow
ii) Uniform and non uniform flow
iii) Compressible and incompressible flow
iv) Rotational and irrotational flow
v) Laminar and turbulent flow 
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10 L2 co2

b. is given by y 
="2.ky.

the velocity potEntial
The stream function for
Calculate the velocity at

function $.

a two dimensioiiiilYflow
the point P(2; 3). Find

l0 L3 co2

''Module - 3

Q.s A. Derive the Bernoulli's
incompressible frictionless

. equation from Euler's equation
fluid and state the assumptions made.

for an 10 L2 co3

b. A pipeline carrying oil of specific gravity 0.87, changes in diameter from
200 mm diameter at a position A to 500 mm diameter at a position B which
is 4 m at a higher livel. If the pressure at A and B are 9.81 N/cm2 and

5.886 N/cm2 respqctively and the discharEe.'is.200 litres/s. Determine the

loss of head-agd direction of flow. il
* 1,.. n'"

l0 L3 c03

OR
Q.6 a. Defirie orificemeter.

gitiiiltiv the relation

u,urJigl,
,t{4
\ - ztal of PiPS:.'1'''
at- arl? of orifrce

i!rr*iniii,

Q=co

where

ISProve that the'discharge through an orifice

., . 
t'JF

,', Ii

10 L2 a", 
I

b. Water flows of€f'h rectangular weir lm,wide at a depth of'-150 mm and

afterwards pasSts tkough a triangplar'right angled weir. Taking c6 for the

rectangular and triangular weir as 0.62 and 0.59 respectively. Find the

dent!."gver the triangular weir.':,;.' ,tr

l0 L3 c03

Module - 4

Q.7 e. Derive Darcy-Weisbch eqUation for finding loss of head due to friction in
pipes.

l0 L2 co4

ebi 'l'he rate of flow _of water through a ihorizontal pipe is 0.25 m'/s. The
diameter of thepipe which is 200,g}#l&is suddeniy enlarged to 400 mm. The
pressure intenslty in the smalleq"pjp.p.is 11.772 N/cm'. Determine.
i) Los3 of ltbad due to sudden enlargement
ii) Pressute intensity in the large pipe

10 L3 c()4

OR

Q.8 a. Derive Hagen-Poisauillerequatiort for shear stress distribution and velocity
distribution for t[e fltiw of viscous fluid through circular pipe.

''a"

10 L2 co4
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b. Water at 15eC flows between two large parallel
1,6 mm apart. Determine :

D The maximum velocity
iD The pressure drop per unit length

o"'::,il,rystance of

iii) The shear stress at the walls of the plates-if the average velocity
0.2 m/s

Take viscosity of water at l5oC as 0.01

l0 L3 co4

Moduls- 5.

Q.e L. Define similitude. Explain tlpes of simii&ities. 10 L1 co4

b. The frictional torque T of a disc of diameter
fluid of viscosity p and densit@{ihil turbulent

'ID'Nel:
Prove this by BuckingfoafrfrS r theorem.

D rotating at a"''r*psed

flow is givefi$'y:
in 10 L3 co4

OR

Q.10 a. 10 LI co4

b.

Il

,:;,$ ,,

10 L3 c04
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