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

Time: 3 hrs. ‘ Max. I‘«kx‘rkljs: 100

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2 M : Marks , L: Bloom’s level , C: Coltrse outcomes.

| Module - 1 ML ] C |
Q.1 | a. | Define the following properties of fluids and mention their SI units: 06 | L1 | CO1!
(i) Mass Density (ii) Specific weight (iii) Kinematic viscosity '

a square plate of size 0.8 m x 0.8 m and an inclined plane with an angle of

|

| |

b. | Calculate the dynamic viscosity of oil which is used for lubrication bcmc‘éi{”“d'i;’*{ 1.3 | COl !‘
l

inclination 30°. The weigﬁt of the square plate is 300 N and it slides down !l l

the inclined plane with & uniform velocity of 0.3 nv/s. The thickness of the %

oil filmis 1.5 mm.«” "

c. | Calculate thg‘"‘cajiillary rise in a glass tube of 3.0 mm diameter when 0613 cot
immersed vertically in (i) water and (it) mercury. Take surface tensions tor

e e e i

mercury ‘and.-water as 0.0725 N/m-and 0.52 N/m respectively in contact \
with air:Specific gravity for mercury is given as 13.6. 1
_ _OR - [ —
Q.2 |a. Distinguish between (i) Absolute pressure (i1) Gauge pressure (i) Gauge 067E L2 COL!

vacuum (iv) Atmospheric pressurc. '
Indicate their relative position on a chart.

b. | Derive an expression for the total pressure and the depth of centre of | 08 | 1.3 Col
pressure for a inclined surface submerged in water.

c. |A squarep]atc of 1.5 m sidc_i"fsi “immersed in water vertically. Find the | 06 L3 cot
hydrostatje-force on the plate ‘and the depth of centre of pressure from free
surface of water. When its upper side is 0.5 m below the free surface of
water. o

Module -2
Q.3 | a. | Define the following :: L
(i) Steady and Unsteady flow

Toe|12{coz
(i) Compressible and lncompressi"lﬂé?flnw
(it) Laminar and Turbulent flow . t

b. | Define the equation of cb,minuity. Obtain an cxprcssibn for vc:;{:;i—i“{{ixni?y-'”#68_"‘L 13| CO2
equation for a three-dimensional flow.

c. | The velocity components in a two-dimensional flow are : Tee | L3 | CO2
2 8 ) fL»i»' 2
u =8x‘y—¢3-y3 and v=-8xy’ +-iix3

Show that-these velocity component represent a possible case of an
. . Uiing
irrotational flow. !
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OR
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“I Prove that the maximum velocity in a circular pipe for vigeous flow is equal

{o two times the average velocity of the flow. -

-08

L3

(6(07)

A fluid of viscosity 0.5 poise and specific gravity-1.20 is flowing through a
circular pipe of diameter 100 mm. The maximum shear stress at the pipe
wall is given as 147.15 N/m". Find (i)..The:pressure gradient (11)*Th

. 5

average velocity (iii) The Reynolds number of the flow.

08

L3

CcO2

Define Reynolds number. Explain its significance in fluid flow. ",

04

L2

CO2

Module - 3 -

Derive Fuler’s cquation of motion along a stream line. Obtain Bernoulli’s
equation from Euler’s equation. Mention the assumptiong made.

08

L3

T,

Derive the expression for the rate of flow of fluid through a horizontal
venturimeter. :

§

06

L3

. | A horizontal venturimeter with inlet diameter 20 c¢cm and throat diameter

{0 c¢m is used to measure the flow of water. The pressure at inlet is

- 2 . N
14.715 N/em® and vacuum pressure at the throat is 40 cm of. mercury. Find
the discharge of water through venturimeter. Take Cy= 0:98."

i

06

L3

Q6 |a.

C

OR \

Explain the procedure to find the loss of head du"e‘ tq friction in pipes:ms 2
(i) Darcy formula and (i) Chezy’s formula. ».

06

L2

CO3

Obtain cxpression for head loss in a sudden expansion in the ‘pipe. List all
the assumptions made in the derivation.™: e

08

L3

COo3

Calculate the rate of flow of watér (ﬁir'ough a pipe. g@diameter 300 mm.
When the difference of pressure head between the two fends of a pipe 400 m
apart is 5 m of water. Take value of f=0.009 in the formula.

AF1V°

hy = e

- dx2g

06

L3

Cco3

Module — 4 .

. [ What do you understand by the terms boundary layer and boundary layer

theory?

04

L1

CO4

I Define displacement thickness. Derive an expression for the displacement

thickness.

08

L3

CO4

TOi with a free-stream velocity of 2 m/s flow over a thin plate 2 m wide and

2 m long. Calculate the boundary layer thickness and the shear stress at the
trailing end point and determine the total surface resistansce 7of the plate.
Take specific gravity as 0.86 and kinematic viscosity as 107 m'/s.

.

08

L3

CO4




BMEA403 |

Q4 |a "Prove that the maximum velocity in a circular pipe for. vgsceus ﬂow is equal | 08 | L3 | CO2
1o two times the average velocity of the flow, .

|'b. | A fluid of viscosity 0.5 poise and specific gravity.l. 20 is flowing through a|08| L3 | CO2
circular pxpe of diameter 100 mm. The maximum shear stress at the pipe
wall is given as 147.15 N/m’. Find (i) The,pressure gradient (n) The
average veloeity (iii) The Reynolds number of the flow. ™

¢. | Define Reynolds number. Explain itsé‘jsi’gniﬁcance in fluid flow.": | 04| L2 CO2

. Module 3

Q.5 |a. | Derive Euler’s equation of motion along a stream line. Obtam Bernoulli’'s | 08 | L3 | CO3
equation from Euler’s Lquanon Mention the assumptm.ng made.

1 b. | Derive the expression for the rate of flow oi fluid throug,h a horizontal | 06 | L3 | CO3
venturimeter.

. T'A horizontal venturimeter with inlet diameter 20 cm and throat diameter | 06 | L3 | CO3
10 ¢m is used to measure the flow of water. The pressure at inlet is
14.715 N/em® and vacuum pressure-at the throat is 40 cm of mercury. Find

,,,,,,

the discharge of water through venturimeter. Take Cy= 0 9&

OR

Q.6 |a. | Explain the procedure to find the loss of head due to frlctlon in pipes. using 06 | L2 | CO3

(1) Darcy formula and (i) Chezy’s formu]a

b, | Obtain cxpression for head loss in a sudden expansion in the p;pe List all { 08 | L3 | CO3
the assumptions made in the dcrlvatnon '

¢. | Calculate the rate of flow of Watcr through a pipe. of dlameter 300 mm. | 06 | L3 | CO3
When the difference of pressure head between the two. ‘ends of a pipe 400 m
; apart is 5 m of water. Take value of f=0.009 in the formula.

- Modg_l_ef -4
Q.7 | a. | What do you understand by the terf ‘”:_boundary layer and boundary layer | 04 | L1 | CO4

theory?

1'b. | Define displacement thickness. Derive an expression for the displacement | 08 | L3 } CO4
thickness.

c. 1 Oil with a free-stream velocity of 2 mvs flow over a thin plate 2 m wide and | 08 | L3 | CO4
2 m long. Calculate the boundary lay#:r thickness and the shear stress at the
trailing end point and determine the total surface rcslstancc of the plate.
Take specific gravity as 0.86 and klnematlc viscosity as 107 m’/s.

L
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Q.08

Define the following dimensionless numbers:
i) Reynolds number
(ii) Froude’s number

iii)  Euler’s number 10} L2 co4
iv)  Weber’s number
(V) Mach number. .
The resisting force R of a supersonic plane during flight can be considered as
dependent upon the length of the aircraft 1, velocity V, air viscosity , air
density p and bulk modulus of air K. Express the functional relationship| 10 | L3 | CO4
between these variables and resisting force. Use Buckingham’s n theorem
ethod. ‘
Module-5 -
Q.09 Derive an expression for the velocity of a sound wave in terms of change of
. 8 L3 | CO5
pressure and change of density.
Differentiate between stagnation and static state. 4 L2 | CcOs
Compute the velocity of a bullet fired in still air and Mach number when the
Mach angle is 30° Take R = 0.28714 kJ/kgK and y = 1.4. Assume air| 8 L3 CO5
temperature to be 15%.
OR
Q.10 Derive the expressions for stagnation temperature and stagnation pressure in
8 L3 | CO5
terms of Mach number.
Mention the advantages and disadvantages of CFD. 6 L2 | cos
'What are the steps involved in solving a CFD problem? Explain.
6 L2 | CO5
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