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MECHANICS OF FLUIDS- (CE 35)
TWO MARK QUESTIONS

UNIT-1

1. Definefluid?
A fluid is a substance having a property to flow easily.
Example: liquid, vapour, gas.
2. Define fluid mechanics?
Fluid mechanicsis a branch of science which deals with property and behaviour of fluids
at rest and in motion.
3.Definefluid statics?
The study of fluids at rest is called fluid statics .
4.Define fluid kinematics?
The study of fluidsin motion where pressure forces are not considered is called fluid
kinematics.
5.What isthe SI unit of density ?
The Sl unit of density iskg/ma3.
Example: Density of water is 1000 kg/m3.
6.Define specific volume?
It isthe ratio of volume to the mass of afluid. It is denoted by Itsunit is m3/kg.
Specific volume= volume of fluid/ Mass of fluid( m3/kg)
7. Define specific gravity with respect to density?
It istheratio of density of afluid to density of a standard fluid. It is denoted by s.
i.e, s=density of liquid/ density of water
8.Define viscosity?
It is defined as the resisting property of liquid to its flow corresponding to its adjacent
layers.
9. Define poise ?
Poise is the other name of unit of viscosity in CGS system which equal's dyne-sec/cm?2.
10.Givethe classification of fluids?
Classification of fluids are,
(i) Ideal fluid
(i) Red fluid
(iii) Newtonian fluid
(iv) Non Newtonian fluid
(v) Ideal plastic fluid.
11. What isreal fluid?
A fluid which has viscosity isareal fluid. All fluid in practice arereal fluids.
12.What isnon Newtonian fluid?
A real fluid in which shear stressis not proportional to rate of shear strain.
H.(du/ dy)



M = viscosity of thefluid
du = change in velocity
dy = change in perpendicular distance.
13.What is compressibility?
Compressibility isthe property of fluid which undergoes change in volume under
various pressure conditions.
14. Define compressible fluid?
A liquid is considered to a compressible fluid only when there is a change in
volume of liquid that occurs under large pressure variation .
15. Define compr essibility?
It is also defined of reciproca of bulk modulus of easticity (k).
I.e, compressibility = 1/k .
k= compressive stress / volumetric strain
16.Define capillarity?
It is the phenomenon of rise or fall of liquid surface relative to out side liquid surface
17.Givethetypesof gaslaws?
The types of gaslaws are,
(i) Boyleslaw
(i) Charles law
18. Givethe equation for capillarity fall in an glasstube.
The equation for the capillarity fall is
h=4 cos_ metre.
_gd
19. Give some properties of fluid?
Some properties of fluids are density, specific weight, viscosity, surface tension and
capillarity
20. Define fluid dynamics?
The study of fluid in motion where pressure forces are considered is called as fluid
dynamics.

UNIT-1l

1. Define density or mass density?
Density isthe ratio mass of afluid to its volume it is denoted by.
=m\v kg/m3
2. Define specific weight or weight density ?
Specific weight is defined as the ratio of weight of fluid to its volume..
[tsunit is N/m3.
i.e, w=W/ N/m3
3.Define specific gravity with respect to weight density?
It isthe ratio of specific weight of fluid to specific weight of a standard fluid .
i.e, s = gpecific weight of liquid (for liquids)/specific weight of water
4.Define dynamic viscosity?
The shear stress required to move one layer with unit velocity over another layer at unit
distance .It is known as dynamic viscosity .It is denoted as p



5.Givethe other names of dynamic viscosity ?
The other name of dynamic viscosity are
(i) absolute viscosity and
(i) co efficient of viscosity .
[tsunit is Ns/m2.
6.Give the units of viscosity in (i) MK S (ii) CGS and (iii) SI systems?
The units of viscosity in
(i) MKS system is kgf-sec/m2.
(if) CGS system is dyne-sec/cmz2.
(iii) SI system is Ng/m2.
7. Give equivalent valuesfor poisein Sl unitsand CGS unit system?
Equivalent valuein
Sl unit, one poise =1/10 N§/m2
CGS system, one poise = dyne — sec. / cm2.
8.What iscausefor viscosity?
The causes for the viscosity are
(i) inter molecular force of cohesion and
(if) moment of molecules being exchanged .
9.Defineideal fluid?
A fluid which isincompressible and has no viscosity is called as an ideal fluid . Itisan
imaginary fluid .
10. Define Newtonian fluid?
A real fluid in which shear stressis directly proportional to the rate of shear strain.
= M. du/dy
11. Defineideal plastic fluid ?
A fluid whose shear is more than yield value and its shear stressis directly proportional
to shear strain is called asideal plastic fluid.
12.What isan incompressible fluid?
A liquid is considered to be incompressible only when there is a change in volume of a
liquid that occurs under smaller pressure variation.
13.Give some example of surfacetension ?
Some examples of surface tension are,
() coins when placed over liquid gently floats and gives a spherical shape
(if) molten lead particles while descending spherical shape
(iii) falling droplet of rain water gives spherical shape
14. Give some examples of capillarity?
Some examples of capillarity are
1) Rise of shapein tree.
2) Rise of kerosene through wick.
15. Givethe equation for capillarity in a glasstube?
The equation for capillarity is h=4scosq/ wd
16. Define vapour pressure?
When evaporation takes place within enclosed surface the partial pressure created on the
liquid surface by the vapour moleculesis called as vapour pressure
17. Define Boyleslaw?
Boyles law for a given quantity of gas constant temperature pressure isinversely



proportional to its volume.
It is denoted as
P 1/v at constant t :pv= a constant
V 1/p at constant
18.Define Avogadro’s law?
Avogadro’s law states that equal volume of gases at the same temperature and pressure
contains equal number of molecules. It is given by pv=nRT
Wherer gas constant
N Avogadro number
19.Define surface tension.
It is defined as the tangential force per unit length acting at right angles on
either side of the surface. It is denoted by . Its unit is N/m.
20. Givethe equation for effect of surfacetension on aliquid jet.
TheequationisP=2 /d
where P = pressure intensity inside the dropl et.
d = diameter of droplet.

UNIT-1I1

1.Define capillarity.
| t is defined as the phenomenon of rise or fall of liquid surface relative to outside liquid
surface.
2.Define Charleslaw.
Charleslaw for a given quantity of gas at constant pressure, the volume varies directly
with absolute temperature. v _ T at constant P.
3.Givethevaluesfor angle of contact for (1) mercury and glasstube (2) water and glass
tube.
The values for the angle of contact for,
()mercury and glasstubes = 128°
(2) water and glasstubes _ = 0°
4.What arethe causesfor viscosity?
The causes for viscosity are,
L.inter molecular force of cohesion and
2. moment of molecules being exchanged.
5.What isan incompressible fluid?
A liquid is considered to be incompressible only when there is a change in volume of a
liquid that occurs under smaller pressure variation.
7. What do you meant by viscous flow ?
A flow is said to be viscous if the Renold’s number is less than 2000 (or) the flows
inlayersie. Re <2000 .
8. What is Hagen poiseuille’s formula ?
P1-P2/ g=hf=32puUL/_gD2
The expression is known as Hagen poiseuille formula.
Where P1-P2 / g = Loss of pressure head
U = Average velocity



u = Coefficient of viscosity
D = Diameter of pipe
L = Length of pipe
9. Derivetherelation between Umax and U ?
Umax /U =%y (-0p/dx ) R2/ p (-6p/dx ) R2
Umax /U =2
10. Define kinetic energy correction factor ?
Kinetic energy factor is defined as the ratio of the kinetic energy of the flow per sec
based on actual velocity across a section to the kinetic energy of the flow per sec based on
average velocity across the same section. It isdenoted by (). K. E factor () = K.E per sec
based on actual velocity / K.E per sec based on Average velocity .
11. Define momentum cor rection factor : -

It is defined as the ratio of momentum of the flow per sec based on actual velocity to the
momentum of the flow per sec based on average velocity across the section . It is denoted by
Momentum Per sec based on average velocity
12. Differentiate Laminar & Turbulent Flow : -

Laminar Flow Turbulent Flow

1) A flow issaid to be laminar if Renolds
number is less than 2000 is known as
Laminar flow.
1) A flow is said to be turbulent if
Renolds number is greater than 4000 is
known as Turbulent flow .
2) Laminar flow is possible only at low
velocities and high viscous fluids .
2) Istheflow is possible at both
velocities and low viscous fluid .
3) In such type of flow fluid particle
movesin laminas or layers gliding
smoothly over the adjacent layer .
3) Inthat type of flow fluid particle
move in azig — zag manner .
13. What isthe expression for head loss dueto friction in Darcy formula ?

hf = 4fLV2/ 2gD
Where
f = Coefficient of frictionin pipe
L = Length of the pipe
D = Diameter of pipe
V = velocity of the fluid
14. What arethefactorsinfluencing thefrictional lossin pipe flow ?

Frictional resistance for the turbulent flow is
i. Proportional to vn wherev variesfrom 1.5t0 2.0.
ii. Proportional to the density of fluid .
iii. Proportional to the area of surface in contact .
iv. Independent of pressure.
v. Depend on the nature of the surface in contact .



15. What arethefactorsto the deter mined when viscous fluid flows through thecircular
pipe?
The factors to the determined as
i. Velocity distribution across the section .
ii. Ratio of maximum velocity to the average velocity .
iii. Shear stress distribution .
iv. Drop of pressure for agiven length .
16. Givetheequation for average velocity : -
The equation for average velocity isgiven as
U= p(-0p/dx) R2
Where R = Radius of the pipe
17. Givetheformulafor velocity distribution: -
The formulafor velocity distribution is given as
U =%ap (-0p/dx ) (R2-r2)
Where R = Radius of the pipe
r = Radius of the fluid element
18. What do you under stand by thetermsa) major energy losses, b) minor energy losses
Major energy losses: -
This loss due to friction and it is calculated by Darcy weis bach formula and chezy’s
formula.
Minor energy losses:-
Thisisdueto
i. Sudden expansion in pipe.
ii. Sudden contraction in pipe.
iii. Bend in pipe.
iv. Dueto obstruction in pipe.
19. How will you determine theloss of head dueto friction in pipes?
Darcy weis-bach
hf = 4fLV2/ 2gD
Where
hf = Loss of head due to friction .
f = Coefficient of frictionin pipe.
D = Diameter of pipe.
L = Length of the pipe
V = Mean velocity of flow .
Chezy’s formula
V =C Omi
Where
i=hf/l
20. Give an expression for loss of head dueto sudden enlargement of the pipe:-
he=(V1-V2)2/2g
Where
he = Loss of head due to sudden enlargement of pipe.
V1 =Velocity of flow at section 1-1
V2 =Velocity of flow at section 2-2



UNIT-IV

1. Definethetermsa) Hydraulic gradient line[HGL ]
b) Total Energy line[TEL]

a) Hydraulic gradient line :-
Hydraulic gradient line is defined as the line which gives the sum of pressure head
and datum head of aflowing fluid in apipe with respect the reference line.
b) Total energy line:-
Total energy lineis defined as the line which gives the sum of pressure head , datum
head and kinetic head of aflowing fluid in a pipe with respect to some referenceline .
2. What issypon ? whereitisused :_

Sypon is along bend pipe which is used to transfer liquid from areservoir at a higher
elevation to another reservoir at alower level .
Uses of sypon : -
1. To carry water from one reservoir to another reservoir separated by ahill ridge .
2. To empty a channel not provided with any outlet Sluice .
3. What istheintensity of pressurerise dueto water hammer ?

Water hammer in pipeis given by
P=_LV/t=Whenthevalveisclosed gradualy

V KP =when thevalveis closed suddenly and pipeis assumed rigid .
4. What ismeant by hydraulic mean depth ? or hydraulic radius:-

It isthe ratio between area of flow to the wetted perimeter of pipe.
Hydraulic mean depthm=A/P=_/4d2/ _d=d/4
m=d /4
5. What doesthe pressurerise dueto water hammer in pipes dependson?

It depends on

Velocity of flow of water in pipe.
The length of the pipe.
Time taken to close the valve.
Elastic properties of the materia of the pipe.
6. What isthe condition for maximum power transmitted through a nozzle ?

hf=H/3
It states that power transmitted through nozzle is maximum when loss of head dueto
frictionin pipeis onethird of the total head supplied at the inlet of pipe.
7. What arethe basic educationsto solve the problemsin flow through branched
pipes?

i. Continuity equation .

ii. Bernoulli’s formula .

iii. Darcy weisbach equation .
8. Defineforced vertex flow? Give example?

It is defined as that type of vertex flow in which some external torqueis required to rotate
the
fluid mass.
Example.
1.A vertical cylinder containing liquid which is rotated about its central axis with a constant



angular velocity.
2.Flow of liquid inside the impeller of a centrifugal pump.
9. Define free vertex flow? Give examples?

When no external torqueis required to rotate the fluid mass, that type of flow is called free
vertex flow.
Example.
1.Flow of liquid through a hole provided at the bottom of a container.
2.A whirlpool in ariver.
10. Writethe equation of motion for vertex flow?

dp=_(v2/r)dr-_gdz
This equation of variation of pressure of arotating fluid in any plane.
Where
r-Radius of element.
p-Pressure variation.
g-Acceleration due to gravity.
11. Writethe equation of forced vortex flow?

Z=(_2r2)/2g
r-Radius of parabola.
z-Height of parabola.
g-Acceleration due to gravity.
12.Write the equation of closed cylindrical vessels?

Z=(_2r2)I2g
Volume of air before rotation=Volume of closed vessal-Volume of liquid in vessel.
Volume of air after rotation=V olume of paraboloid formed.
13. What aretheforces present in afluid flow?

Fg-Gravity force
Fp-Pressure force
Fv-Force due to viscosity
Ft-force due to turbulence.
Fc-Force due to compressibility.
14.Givethe Euler’s equation of motion?

(dp/_)+gdz+vdv=0
15. What are the assumptions made in deriving Bernouillie’s equation?
1.Thefluidisided
2. Theflow is steady.
3.Theflow isincompressible.
4. Theflow isirrotational.
15. State the application of Bernouillie’s equation ?

It has the application on the following measuring devices.
1.Orifice meter.
2.Venturimeter.
3.Pitot tube.
16. Define venturimeter ?

A venturimeter is adevice used for measuring the rate of flow of afluid flowing through a
pipe.It consists of three parts, They are short converging part ,and throat a diverging part.
17. What purpose orifice meter isused? Defineit?



It isadevice used for measuring the rate of flow of afluid through a pipe.Orificemeter
consist of aflat circular plate which has a circular sharp edged hole called orifice meter.
18. State momentum equation and I mpulse momentum equation?

The momentum equation states that net force acting on afluid massin equal to the
change in momentum per second in direction. Thisis given as

F=d(mv)/dt

The impulse momentum equation is given by F.dt=d(mv)

19. State moment of momentukm equation?

The moment of momentum equation states that the resultant torque acting on arotating
fluid is equal to rate of change of moment of the momentum. Mathematically it is given as.
T=pq(v2r2-v1rl)

20. Define pitot tube and giveitsworking principle?

The pitot tube consist of a glass tube bent at right angles.It is based on the principle

that if the velocity of flow at a point becomes zero the pressure there is increased due to
conversion of kinetic energy into pressure energy.

UNIT-V

1. State Bernouillie’s theorem?

It states that in a steady ideal flow of an incompressible fluid the total energy at any
point of the fluid is constant. The total energy consists of pressure energy, Kinetic energy and
potential energy.

2. Givethe expression for actual velocity in pitot tube?

(vD)=cv(2gh)*1/2

Cv=Co-efficient of pitot tube.

(vl)act-Actua velocity.

(2gh)*1/2 -Theoritical velocity.

3. What arrangements should be adopted to find the velocity at any point in a pipe by a
pitot tube?

The arrangements to be adopted are (1)Pitot tube along with vertical piezometer tube.(2)Pitot
tube connected with piezometer.(3)Pitot tube and vertical piezometer connected with a
differentia U-tube manometer.

4. What arethetypesof fluid flows?
Thefluid flow is classified as,
(1)Steady and unsteady flow.
(2)Uniform and non-uniform flow.
(3)Laminar and turbulent flow.
(4)Compressible and incompressible flow.
(5)Rotational and irrotational flow.
(6)One,two and three dimention flow.
5. Differentiate steady and unsteady flow?
Steady flow Unsteady flow.
1.Steady flow is defined as that type of Unsteady flow is that type of flow in
flow in which the fluid characteristics which the velocity.pressure at a point
like velocity,pressure etc at a point do changes with time.
not change with time



2. (dv/dt)(0,0,0)=0 (dv/dt)(0,0,0)=/0
6. Differentiate uniform and non-uniform flow?

Uniform flow Non-uniform flow.
1.1t isdefined as that type of flow It is defined as that type of flow in which
in which the velocity at any given the velocity at any given time changes with
time does not change with respect respect to time.
to space.

7.State momentum of momentum equation?

It states that the resulting torque acting on arotating fluid is equal
to the rate of change of moment of momentum.
8.What isimpulse momentum equation?

F=m*a
Thisisimplse momentum equation.
Statement:
It states that the impulse of aforce F acting onafluid mass ‘m’ in a
fhort interval of time dt is equal to the change of momentum d(mv) in the direction of
force.
9 .What isOrifice meter?

Orifice meter is a device used for measuring the rate of flow of fluid through a
Pipe.lt is a cheaper device as compared to Venturimeter.It works on the same principle
of Venturimeter.

10 .What ispitot tube?

Pitot tube is adevice used for measuring the velocity of flow at any point in a pipe
Or achanndl.
11.Define free vortex flow?

When no external torqueis required to rotate the fluid mass that type of flow
Is called free vortex flow.
12.Define for ced vortex flow?

Forced vortex flow is defined as that type of vortex flow in which some externa
Torgueisrequired to rotate the fluid mass.The fluid mass in the type of flow rotates at
constant
Angular velocity ‘w’.The tangential velocity of any fluid particle is given by v=cosr.

13. Defineirrotational flow?

It isthat type of flow in which the fluid particle while flowing along streamlines,do not
rotate about their own axis.

14. Define one dimensional flow?

One dimentional flow isthat type of flow in which the flow parameter such aas velocity isa
function of time and one space co-ordinate only,say X. U=F(x),V=0,w=0.

15. Define two dimensional flow?
It isthat type of flow in which the velocity is afunction of time and two rectangular space
say X and Y.
u=F1(X,Y),V=F2(X,Y) and w=0.
16. What isthree dimentional flow?

A three dimentional flow isthat type of flow in which the velocity is afunction of time

and three mutually perpendicular directions.



U=F1(X,Y ,X),v=F2(X,Y,Z2),w=F3(X,Y,2Z).
U,v,w are velocity componentsinX,Y,Z direction respectly.
17. Define convective acceler ation?

It is defined as the rate of change of velocity due to the change of position of fluid particle
inafluid flow.
18. Mention the properties of potential function?
1.If velocity potential exists, The flow should be irrotational.
2.1f velocity potential satisfies the laplace equation, It represents the possible steady
incompressible irrotational flow.
19. Define stream function

It is defined as the scalar function of space and time, such that its partial derivative with
respect to any direction gives the velocity component at right angles to that direction.lt is
denoted by
20.What isflow net?
A grid obtained by drawing a series of equipment lines and steam linesis
called aflow net. The flow net is an important tool is analysis two dimensional.
irrotational flow problems.



