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Q.I a. Defme the following properties of fluids and mention their SI units: 06 LI COl
(i) Mass Density (ii) Specific weight (iii) Kinematic viscosity

~. '? '
b. Calculate the dynamic viscosity of oil which is used for lubrication between 08 L3 COl

a square plate of size 0.8 >i 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
the inclined plane with a uniform velocity of 0.3 pvs. The thickness of the
oil film is 1.5 mm. '\

c. Calculate the cfipillary rise in a glass tub"e of 3.0 mm diameter when 06 L3 COl
immersed vertically in (i) water and (ii) mercury. Take surface tensions for
mercury and water as 0.0725 N/m and 0.52 N/m respectively in contact
with air. Specific gravity for mercur is given as 13.6. "

~.,
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Q.2 a. Distinguish between (i) Absdlute pressure (ii) Gauge/pressure (iii) 'Gauge 06 L2 COl

vacuum (iv) Atmospheric pressure. )f

Indicate their relativ; position on a chart. t •• I- '\
#'

,# "b. Derive an expression" for the total ptessure and the depth'"'of centre of 08 L3 COl
pressure for a inclifed surface submergedlih water. \-

""

c. A square plate of 1.5 m side 'is. immersed in water vertically. Find the 06 L3 COl
hydrostatic force on the plate~n the depth of centie of pressure from free
surface of water. When its uprer side is 0.5 m below the free surface of
water." .l-
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Q.3 a. Define the followiAg3 ~ 06 L2 CO2
(i) Steady and Unsteady flow
(ii) Compre sjDle and Incompressible'flow
(iii) Laminar and Turbulent flow

'\
b. Defme the equation of continuity. Obtain an expression for continuity 08 L3 CO2

equation for a three-dimensional flow.
.• ,

c. The velocity components in a two-dimensional flow are: 06 L3 CO2
8 8u = 8x2y __ y3 and v = -Bxy ' + _x3

3 v 3
Show that these velocity component represent a possible case of an
irrotational flow.,, 10f3
.,( '\.
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Q.4 a. Prove that the maximum velocity in a circular pipe fo ~iscous"flow is equal 08 L3 CO2
to two times the average velocity of the flow. ~~.

b. A fluid of viscosity 0.5 poise and specific gravit 1.20 is flowing through a 08 L3 CO2
circular pipe of diameter 100 mm. The maximum shear stress at the pipe
wall is given as 147.15 N/m2

• Find (i) The pressure gradient (ii) The
average velocity (iii) The Reynolds number of the flow.

y
~ ..•. ••c. Define Reynolds number. Explain its"significance in fluid flo~' . .). 04 L2 CO2

Ib "''' I:. ., .•.•.
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Q.5 a. Derive Euler's equation of.motion along a stream line. Obtain Bernoulli's 08 L3 C03
equation from Euler's equation. Mention the assumptions made.

\.

b. Derive the expression for the rate of flow of fluidthrough a horizontal 06 L3 C03
venturimeter.

' ••••-J

c. A horizontal ~e~turimeter with inlet diamHer 20 cm and throat diameter 06 L3 C03
10 cm is \lse(l"to measure the flo~ of' water. The pressure at inlet is
14.715 N7cmyand vacuum pressure aNhe throat is 40 cm o£mercury. Find.
the discharge of water through venturimeter. Take Cd= 0.98.

~ A
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Q.6 a. Explain the procedure to firid the loss of head due""tofriction in pipes Using 06 L2 C03
(i) Darcy formula and (ii) Chezy's formula.

''\
<t~

b. Obtain expressiorufor head loss in a sudden, expansion in the pipe. List all 08 L3 C03
the assumptions Xd in the derivati~~ \

~ ~
-,c. Calculate the rate of flow of water through a pipe of diameter 300 mm. 06 L3 C03

When the difference 0f 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.

.,~
h, = 4f1V2 .;7dx2g ,

,
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Q.7 a. What do you understand by the terrfiS'!boundary layer arid boundary layer 04 Lt C04
theory? ~

b. Defme displacement thickness. Derive an expression for the displacement 08 L3 C04
thickness.

c. Oil with a free-stream velocity of2 mls flow over a thin plate 2 m wide and 08 L3 C04
2 m long. Calculate the boundary layer thickness and the shear stress at the
trailing end poin\cand determine the total surface resistance of the plate.
Take specific gfavity as 0.86 and kinematic viscosity as 10-5 m2/s.

~ ..•.
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Q.8 a. Explain the following terms: ,~' 06 L2 C04

(i) Geometric similarity (ii) Kinematic similarity (iii) Dynamic similarity

b. State Buckingham's 1t - theorem. What d&' y u mean by repeating 06 L2 C04
variables?

.~ ~
c. The frictional torque 'T' of a disc of diameter 'D' rotating at a speed"N" in 08 L3 C04

a fluid of viscosity 'u ' and density' p./in a turbulent flow is given by 'T'.
Show that

T~D5N'P$[P:D'] ~ ~

d'.,,\
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Q.9 a. State the Bernoulli's th$Of~m for compressible flowS:Derive an expression 10 L3 COS
for Bemoulli's equa~n when the process is (i) Isothermal (ii) Adiabatic.

b. Defme Mach number. Explain its importance in compressible fluid flow. OS L2 COS
.•• ) . y

c. Find the. velocity of bullet fired . standard air if the Mach angle is 30°. OS L3 COS
Take R =287.14 J/kg oK, take K for air 1.4. Assume temperature as 15°C.v ,. .. ,

., ~ OR -.~ ~
Q.IO a. What is CFD? Mention th\:,dvantages and disadvantages ofCFD. ~' 08 Ll COS

/'.. ~
b. What are the steps involved in solving a CFB' pr6blem? Explai

.,
06 L2 COS

~, ' --~
c. An aeroplane is flymg at an height of 15 km, where the temperature is 06 L3 COS

- 50°C. The speed of the plane isfcor;esponding to t. v 2.0. Assuming
K = 1.4 and R = 287 J/kg OK.Find the speed of the plan .

~ ,
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