Gujarat University
Question Bank

Subject: (MA-402) FLUID MECHANICS
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What is Fluid? How are fluids classified?

State and explain the Newton’s law of viscosity.

What is capillary? Derive expression for height of capillary rise.

State and prove “Pascal’s Law”

Derive expression for total pressure and centre of pressure for a vertically immersed surface.
What is buoyancy? Explain briefly the following types of equilibrium of floating bodies: (a)
Stable equilibrium (b) Unstable equilibrium (c) Neutral equilibrium.

Define and explain following terms: Metacentre and Metacentric height.

Distinguish between path line and steam lines.

Derive the continuity equation in Cartesian co-ordinates.

Define steady, non-steady, uniform and non-uniform flow.

State and prove Bernoulli’s equation.

Derive Euler’s equation of motion.

Differentiate between forced vortex flow and free vortex flow.

What is a pitot tube? How is it used to measure velocity of flow at any point in a pipe or
channel?

What is dimensional analysis? What are the uses of dimensional analysis?

Explain the term dimensional homogeneity.

Describe Buckingham’s method or m-Theorem to formulate a dimensionally homogeneous
equation between the various physical quantities affecting a certain phenomenon.

What is the difference between Laminar and turbulent flow? What are the characteristics of
laminar flow?

Show that the value of coefficient of friction of viscous flow through a circular pipe is given by

16
f = Re’ Where Re= Reynolds Number.
(5]

Derive an expression for the loss of head due to friction in pipes.

Explain briefly the term boundary layer. Give examples in everyday life where formation of
boundary layer is important.

Prove that the momentum thickness and energy thickness for boundary layer flows are given
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Define boundary layer and explain the fundamental causes of its existence.
Differentiate between compressible and incompressible flows. Give examples when liquid is
treated as a compressible fluid.
What is the difference between isentropic and adiabatic flows?
Define the following terms: (1) Subsonic flow (2) Sonic flow (3) Supersonic flow (4) Mach
Number

What is an orifice? How are the orifices classified?

Derive the expression C, = C_xC,

Determine the minimum size of glass tubing that can be used to measure water level, if the
capillary rise in the tube is not to exceed 0.3 mm. Take surface tension of water in contact with
air as 0.0735 N/m.

In a pipeline water is flowing. A manometer is used to measure the pressure drop for flow
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through the pipe. The difference in level was found to be 20 cm. If the manometric fluid is CCL,,
find the pressure drop in S.I. units (Density of CCL, = 1.596 g/cm®. If the manometric fluid is
changed to mercury (Density=13.6 g/cm?) what will be the difference in level?

A wooden block of width 1.25 m, depth 0.75 m and length 3.0 m is floating in water. Specific
weight of the wood is 6.4 kN/m?>. Find (1) Volume of water displaced and (2) Position of centre
of Buoyancy.

In a fluid, the velocity field is given by V = €x+ 2yE+ ¢: +3X23 + @t —SZE Determine:
(i)The velocity components u,v,w at any point in the flow field (ii) The speed at point (1,1,1) (iii)
The speed at time t=2s at point (0,0,2).

Also classify the velocity field as steady or unsteady, uniform or non-uniform and one, two or
three dimensional.

The water is flowing through a tapering pipe having diameter 300 mm and 150 mm at section 1
and 2 respectively. The discharge through pipe is 40 Litre/sec. The section 1 is 10 m above
datum and section 2 is 6 m above datum. Find the intensity of pressure at section 2 if that at
section 1 is 400 kN/m?.

Find an expression for the drag force on smooth sphere of diameter D, moving with a uniform
velocity V in a fluid density p and dynamic viscosity p.

An orifice 50 mm in diameter is discharging water under a head of 10 metres. If C4=0.6 and
C,=0.97, find (i)Actual discharge and (ii)Actual velocity of the jet at vena contracta.

A crude oil of viscosity 0.9 poise and relative density 0.9 is flowing through a horizontal circular
pipe of diameter 120 mm and length 12m. Calculate the difference of pressure at the two ends
of the pipe, if 785 N of the oil is collected in a tank in 25 seconds.

Water flows through a pipe of diameter 300 mm with a velocity of 5 m/s. If coefficient of

0.08

friction is given by f = 0.015+W, where Re is Reynolds number, find the head lost due to
ao

friction for a length of 10 m. Take kinematic viscosity of water as 0.01 stoke.

What do you understand by compressibility and Bulk modulus?

Define the followings: (1) Atmospheric pressure (2) Gauge pressure (3) Vacuum pressure (4)
Absolute pressure.

What are the limitations of model investigation/hydraulic similitude?
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