
:

USN

ffi$ffiffi
BAU4O3

Max. Marks: 100

ehch module.

;rr% lfud.

Fourth Semester B.E./B.Tech. Degree ExamiQatihn, Dec.2 025 I J an.2026
Fluid Mechanics and FluidhMachines

Time: 3 hrs.

Fluid Mechanics and FluidhMachinesFlultl
.a*fu tF

du=**
ONENote: l. Answer any FIW full questions,

Z M: Marks, L: Bloom's level, C:
Jull question Jiom each

'es' ,*;;:,''
Modulg- I'?"' M L C

Q.1 a. Defi ne the following properties of t]*rffiith their SI units i +i"

) Specific gravity
i) Specific volume -J:* 

'" {; '
ii) Kinematic viscosity ' 

"T,; 
,#

v) Absolute viscosityr, i

.,.,.;. ,,,*F l,' .'"'\,

8 L1 co1

b. Derive an expression fofuEapillary rise of a liquid.qfu]
i'. -

6 L2 col

c. Find the kinerrraW, Fiscosity of an oil haVine density 981 Kg/m'.
The shear stress gtfoi'point in air is 0.2452 N/nt' and velocity gradient at

6 L3 col
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Q.2 A. Define tfiiitttowing and relate tlffi
i) Absolute pressure

ii) Gauge pressure
iii) Vacuum
iv) Atmospheric p

8 L1 col

b. Derive an expres*ie*&f,or centre of
submerged in a !jip*id.

6 L2 co1

c.

pressure of oil in

6 L3 co1
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Q.3 a. Define the folldtuing :

i) Buoyancy
i, Metdebentre 

,n

iii) Centre of gravity,"*i
iv) Centre of Buoy{.

8 Ll co2

b. Derive an experimentpl
floating body. .ffi;;=

''_ 
'o'l

method of finding meta-centric height of a 6 L2 c02

c. @in diameter and} m high in floating in water with its
axis vertical. If the specific gravity of the .material of cylinder is 0.65.

Find its mdtA:centric height. State aiso whether the equilibrium is stable or

unstable.

6 L3 co2
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Q.4 a. Define the following :

D Steadyflow
ii) Laminar flow
iii) Turbulent flow
iv) Unsteady flow
v) Non-uniform flow
vi) Uniform flow.
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b. w ic Cartesian coordinator.
' dffie 4*h/{i..rBt*r- iqi:;r*iiu

8 L2 co2

c. Th" rt.*"m fu""tion for a 2-d ffi1r$'$: 8xy.
(4, 5) and find the velocity pot6ftf iunction.

*{

Calculate 6..ow€locity at
-.,.". 

...i
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Q.s i. Differentiate between
s::=

vffiimeter and orificemeteh$
w

6 Ll,2 c03

b. Derive Bernoulliffieffiiion for fluid flow

' *hfi'

lis&&gassumptions
ff..M' f

made. 8, L2 c03

c. 6 L3 c03
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Q.6 a. Derive an expression fornad ischarge through Wnturimeter. *'l 

'

k$;] qss.

t0 L2 c03

b. Oil of specific grav[ty G9 flows through a
introduced in theffi such that its ngs
pipe and orientffih that it is faci$qffi

50 mm dia. A pitot tube is

connected to meretrry manometer
Calculate
0.98.

10 L2 c03
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Q.7 a. D.. iv; Darcy- Weisbac$ffation for a fluid through a pipe.
\.'w"

10 L2 co4

b. ffetermine rate
length 50 m.
pipe is open
tank is 4 m
coeffrcient of

10 L3 c04

uffi' oR
Q.8 a. Derive Hagen Poiseuille'd equation for laminar flow through circular

pipe.

l0 L2 a04

b. Fluid of viscosffi3.7 Ns/m' and specific gravity 1.3 is flowing through
circular pipe of diameter 100 mrq maximum shear stress at pipe wall is

196.2 N/m2.*i"d the pressure gradient and Reynold's number.
.*a

10 L3 co4
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Q.e a. Define the following with expressions :

0 Reynold's number
ii) Fraude's number
iii) Weber number
iv) Mach number
v) Euler's number.

10 L1 co5

b. Using Buckingham's 7t - theorem, shffihat the velocity throffia

circular orifice is given by V =

'p' mass density and 'g' is thda
causing the flow 'D' is

10 L2 c05
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Q.10 a. With a neat schematjc dffam, explain the working ofcentrifugal pump.
e\, q* #

10 Ll,2 co5

b. The mass flow ffi-$rough a turbo machinffi KglL The fluid enters

the vane at a rad*tr$of 150 mm with a v@! 300 m/s and leaves at a:\,
radius 75 +m-W#h a velocity of 50rn/s. $in<fthe torque and state whether

the is power generating rbing. If the flqy direction is

is the type of H*#fne?h6t will be the torque

10 L3 co5
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