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Fluid mechanics in everyday life 

never ceases to go past,

along on the stagnant water now vanish and then develop but have never remained.' So 

stated ChohmeiKamo, the famous thirteenth

Hohjohki, his co

always moving. Such a movement of gas or liquid (collectively called 'fluid') is called the 

'flow', and the study of this is 'fluid mechanics'. While the flow of the air and the 

rivers and seas are flows of our concern, so also are the flows of water, sewage and gas in 

pipes, in irrigation canals, and around rockets, aircraft, express trains, automobiles and 

boats. And so too is the resistance which acts on such flows. Th

hitting golf balls are all acts of flow. Furthermore, the movement of people on the 

platform of a railway station or at the intersection of streets can be regarded as forms of 

flow. In a wider sense, the movement of social phenomena, i

be regarded as a flow, too. In this way, we are in so close a relationship to flow that the 

'fluid mechanics' which studies flow is really a very familiar thing to us.
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These developments were of course based on trial and error procedures without

knowledge of mathematics or mechanics. However, it was the accumulation of such 

empiric

of the ancient Greek 
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jet to trajectory

Finally clarified principles of barometer, hydraulic

Explored various aspects of fluid resistance — 

 

tube device to indicate water

Experimented and wrote on many phases of fluid

evised

primitive energy
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LEONHARD EULER 

First explained 

formulated basic equations of motion and so

Bernoulli theorem; introduced concept of cavitation

and prin

JEAN le ROND d’ALEMBERT

Originated notion of velocity and acceleration 

components, differential expression of continuity, and

paradox of zero resistan

motion.

ANTOINE CHEZY 

Formulated similarity parameter for predicting flow

characteri

another.

GIOVANNI BATTISTA VENTURI 

Performed tests on various forms of mouthpieces

in particular, conical contractions and expansions.

LOUIS MARIE HENRI NAVIER 

Extended equations of motion

“molecular” forces.

AUGUSTIN LOUIS de CAUCHY 

Contributed to the general field of theoretical

hydrodynamics and to the study of wave motion.

GOTTHILF HEINRICH LUDWIG HAGEN

11797

Conducted original studies of resistance in and

transition between laminar and turbulent flow.

JEAN LOUIS POISEUILLE 

Performed meticulous tests on resistance of flow

through capillary tubes.

HENRI PHILIBERT GASPARD DARCY 

Performed extensive tests on filtration and pipe

N.B.K.R. INSTITUTE OF SCIENCE & TECHNOLOGY: VIDYANAGAR
LEARNING ||  

As mention is made in succeeding chapters of thevarious individuals listed 

will reveal where they fit into

course, impossible to summarize the rich history of fluid

Only brief glimpses are provided, and hope it will stir your interest.

f Some Contributors to the Science of Fluid Mechanics
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First explained 

formulated basic equations of motion and so

Bernoulli theorem; introduced concept of cavitation

and prin

JEAN le ROND d’ALEMBERT

Originated notion of velocity and acceleration 

components, differential expression of continuity, and

paradox of zero resistan

motion.

ANTOINE CHEZY 

Formulated similarity parameter for predicting flow

characteri

another.

GIOVANNI BATTISTA VENTURI 

Performed tests on various forms of mouthpieces

in particular, conical contractions and expansions.

LOUIS MARIE HENRI NAVIER 

Extended equations of motion

“molecular” forces.

AUGUSTIN LOUIS de CAUCHY 

Contributed to the general field of theoretical

hydrodynamics and to the study of wave motion.

GOTTHILF HEINRICH LUDWIG HAGEN

11797

Conducted original studies of resistance in and

ransition between laminar and turbulent flow.

JEAN LOUIS POISEUILLE 
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through capillary tubes.

HENRI PHILIBERT GASPARD DARCY 
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LEONHARD EULER 

First explained 

formulated basic equations of motion and so

Bernoulli theorem; introduced concept of cavitation

and principle of centrifugal machinery.

JEAN le ROND d’ALEMBERT

Originated notion of velocity and acceleration 

components, differential expression of continuity, and

paradox of zero resistan

motion. 

ANTOINE CHEZY 

Formulated similarity parameter for predicting flow

characteristics of one channe

another. 

GIOVANNI BATTISTA VENTURI 

Performed tests on various forms of mouthpieces

in particular, conical contractions and expansions.

LOUIS MARIE HENRI NAVIER 

Extended equations of motion

“molecular” forces.

AUGUSTIN LOUIS de CAUCHY 

Contributed to the general field of theoretical

hydrodynamics and to the study of wave motion.

GOTTHILF HEINRICH LUDWIG HAGEN

11797–18842

Conducted original studies of resistance in and

ransition between laminar and turbulent flow.

JEAN LOUIS POISEUILLE 

Performed meticulous tests on resistance of flow

through capillary tubes.

HENRI PHILIBERT GASPARD DARCY 

Performed extensive tests on filtration and pipe
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LEONHARD EULER 

First explained 

formulated basic equations of motion and so

Bernoulli theorem; introduced concept of cavitation

ciple of centrifugal machinery.

JEAN le ROND d’ALEMBERT

Originated notion of velocity and acceleration 

components, differential expression of continuity, and

paradox of zero resistan

ANTOINE CHEZY 

Formulated similarity parameter for predicting flow

stics of one channe

GIOVANNI BATTISTA VENTURI 

Performed tests on various forms of mouthpieces

in particular, conical contractions and expansions.

LOUIS MARIE HENRI NAVIER 

Extended equations of motion

“molecular” forces.

AUGUSTIN LOUIS de CAUCHY 

Contributed to the general field of theoretical

hydrodynamics and to the study of wave motion.

GOTTHILF HEINRICH LUDWIG HAGEN

18842 

Conducted original studies of resistance in and

ransition between laminar and turbulent flow.

JEAN LOUIS POISEUILLE 

Performed meticulous tests on resistance of flow

through capillary tubes.

HENRI PHILIBERT GASPARD DARCY 

Performed extensive tests on filtration and pipe
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LEONHARD EULER 

First explained role of pressure in fluid flow;

formulated basic equations of motion and so

Bernoulli theorem; introduced concept of cavitation

ciple of centrifugal machinery.

JEAN le ROND d’ALEMBERT

Originated notion of velocity and acceleration 

components, differential expression of continuity, and

paradox of zero resistan

ANTOINE CHEZY 

Formulated similarity parameter for predicting flow

stics of one channe

GIOVANNI BATTISTA VENTURI 

Performed tests on various forms of mouthpieces

in particular, conical contractions and expansions.

LOUIS MARIE HENRI NAVIER 

Extended equations of motion

“molecular” forces.

AUGUSTIN LOUIS de CAUCHY 

Contributed to the general field of theoretical

hydrodynamics and to the study of wave motion.

GOTTHILF HEINRICH LUDWIG HAGEN

 

Conducted original studies of resistance in and

ransition between laminar and turbulent flow.

JEAN LOUIS POISEUILLE 

Performed meticulous tests on resistance of flow

through capillary tubes.

HENRI PHILIBERT GASPARD DARCY 

Performed extensive tests on filtration and pipe
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LEONHARD EULER 11707

role of pressure in fluid flow;

formulated basic equations of motion and so

Bernoulli theorem; introduced concept of cavitation

ciple of centrifugal machinery.

JEAN le ROND d’ALEMBERT

Originated notion of velocity and acceleration 

components, differential expression of continuity, and

paradox of zero resistan

ANTOINE CHEZY 11718

Formulated similarity parameter for predicting flow

stics of one channe

GIOVANNI BATTISTA VENTURI 

Performed tests on various forms of mouthpieces

in particular, conical contractions and expansions.

LOUIS MARIE HENRI NAVIER 

Extended equations of motion

“molecular” forces. 

AUGUSTIN LOUIS de CAUCHY 

Contributed to the general field of theoretical

hydrodynamics and to the study of wave motion.

GOTTHILF HEINRICH LUDWIG HAGEN

Conducted original studies of resistance in and

ransition between laminar and turbulent flow.

JEAN LOUIS POISEUILLE 

Performed meticulous tests on resistance of flow

through capillary tubes.

HENRI PHILIBERT GASPARD DARCY 

Performed extensive tests on filtration and pipe
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11707

role of pressure in fluid flow;

formulated basic equations of motion and so

Bernoulli theorem; introduced concept of cavitation

ciple of centrifugal machinery.

JEAN le ROND d’ALEMBERT

Originated notion of velocity and acceleration 

components, differential expression of continuity, and

paradox of zero resistance to steady non

11718–

Formulated similarity parameter for predicting flow

stics of one channe

GIOVANNI BATTISTA VENTURI 

Performed tests on various forms of mouthpieces

in particular, conical contractions and expansions.

LOUIS MARIE HENRI NAVIER 

Extended equations of motion

AUGUSTIN LOUIS de CAUCHY 

Contributed to the general field of theoretical

hydrodynamics and to the study of wave motion.

GOTTHILF HEINRICH LUDWIG HAGEN

Conducted original studies of resistance in and

ransition between laminar and turbulent flow.

JEAN LOUIS POISEUILLE 

Performed meticulous tests on resistance of flow

through capillary tubes. 

HENRI PHILIBERT GASPARD DARCY 

Performed extensive tests on filtration and pipe

N.B.K.R. INSTITUTE OF SCIENCE & TECHNOLOGY: VIDYANAGAR

As mention is made in succeeding chapters of thevarious individuals listed 

the historical chain.

mechanics in a few paragraphs. 

 

f Some Contributors to the Science of Fluid Mechanics

11707–17832

role of pressure in fluid flow;

formulated basic equations of motion and so

Bernoulli theorem; introduced concept of cavitation

ciple of centrifugal machinery.

JEAN le ROND d’ALEMBERT

Originated notion of velocity and acceleration 

components, differential expression of continuity, and

ce to steady non

–17982

Formulated similarity parameter for predicting flow

stics of one channel from measurements on

GIOVANNI BATTISTA VENTURI 

Performed tests on various forms of mouthpieces

in particular, conical contractions and expansions.

LOUIS MARIE HENRI NAVIER 

Extended equations of motion 

AUGUSTIN LOUIS de CAUCHY 

Contributed to the general field of theoretical

hydrodynamics and to the study of wave motion.

GOTTHILF HEINRICH LUDWIG HAGEN

Conducted original studies of resistance in and

ransition between laminar and turbulent flow.

JEAN LOUIS POISEUILLE 11799

Performed meticulous tests on resistance of flow

HENRI PHILIBERT GASPARD DARCY 

Performed extensive tests on filtration and pipe
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mechanics in a few paragraphs. 
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17832

role of pressure in fluid flow;

formulated basic equations of motion and so

Bernoulli theorem; introduced concept of cavitation

ciple of centrifugal machinery.

JEAN le ROND d’ALEMBERT11717

Originated notion of velocity and acceleration 

components, differential expression of continuity, and

ce to steady non

17982 

Formulated similarity parameter for predicting flow

l from measurements on

GIOVANNI BATTISTA VENTURI 

Performed tests on various forms of mouthpieces

in particular, conical contractions and expansions.

LOUIS MARIE HENRI NAVIER 11785

 to include

AUGUSTIN LOUIS de CAUCHY 11789

Contributed to the general field of theoretical

hydrodynamics and to the study of wave motion.

GOTTHILF HEINRICH LUDWIG HAGEN

Conducted original studies of resistance in and

ransition between laminar and turbulent flow.

11799–

Performed meticulous tests on resistance of flow

HENRI PHILIBERT GASPARD DARCY 

Performed extensive tests on filtration and pipe
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17832 

role of pressure in fluid flow;

formulated basic equations of motion and so

Bernoulli theorem; introduced concept of cavitation

ciple of centrifugal machinery.

17–17832

Originated notion of velocity and acceleration 

components, differential expression of continuity, and

ce to steady non

 

Formulated similarity parameter for predicting flow

l from measurements on

GIOVANNI BATTISTA VENTURI 11746

Performed tests on various forms of mouthpieces

in particular, conical contractions and expansions.

11785

to include

11789

Contributed to the general field of theoretical

hydrodynamics and to the study of wave motion.

GOTTHILF HEINRICH LUDWIG HAGEN

Conducted original studies of resistance in and

ransition between laminar and turbulent flow.

–18692

Performed meticulous tests on resistance of flow

HENRI PHILIBERT GASPARD DARCY 

Performed extensive tests on filtration and pipe

in Table 1
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f Some Contributors to the Science of Fluid Mechanics

role of pressure in fluid flow;

formulated basic equations of motion and so

Bernoulli theorem; introduced concept of cavitation

ciple of centrifugal machinery. 

17832

Originated notion of velocity and acceleration 

components, differential expression of continuity, and

ce to steady non-uniform

Formulated similarity parameter for predicting flow

l from measurements on

11746–18222

Performed tests on various forms of mouthpieces

in particular, conical contractions and expansions.

11785–18362

to include 

11789–18572

Contributed to the general field of theoretical

hydrodynamics and to the study of wave motion.

GOTTHILF HEINRICH LUDWIG HAGEN

Conducted original studies of resistance in and

ransition between laminar and turbulent flow.

18692 

Performed meticulous tests on resistance of flow

HENRI PHILIBERT GASPARD DARCY 11803

Performed extensive tests on filtration and pipe

in Table 1
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role of pressure in fluid flow; 

formulated basic equations of motion and so-called

Bernoulli theorem; introduced concept of cavitation

17832 

Originated notion of velocity and acceleration 

components, differential expression of continuity, and

uniform

Formulated similarity parameter for predicting flow

l from measurements on

18222

Performed tests on various forms of mouthpieces

in particular, conical contractions and expansions.

18362

 

18572

Contributed to the general field of theoretical 

hydrodynamics and to the study of wave motion.

GOTTHILF HEINRICH LUDWIG HAGEN 

Conducted original studies of resistance in and

ransition between laminar and turbulent flow. 

 

Performed meticulous tests on resistance of flow

11803

Performed extensive tests on filtration and pipe

in Table 1

It is, of 

mechanics in a few paragraphs. 
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called

Bernoulli theorem; introduced concept of cavitation

 

Originated notion of velocity and acceleration 

components, differential expression of continuity, and

uniform 

Formulated similarity parameter for predicting flow

l from measurements on

18222 

Performed tests on various forms of mouthpieces —

in particular, conical contractions and expansions. 

18362 

18572 

 

hydrodynamics and to the study of wave motion. 

Conducted original studies of resistance in and 

 

Performed meticulous tests on resistance of flow 

11803–18582

Performed extensive tests on filtration and pipe 

in Table 1, a 

It is, of 

mechanics in a few paragraphs. 
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called 

Bernoulli theorem; introduced concept of cavitation 

components, differential expression of continuity, and 

 

Formulated similarity parameter for predicting flow 

l from measurements on 
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, a 

It is, of 
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resistance;

by Bazin.

JULIUS WEISBACH 

Incorporated hydraulics in treatise on engineering

mechanics, based on original experiments;

noteworthy for flow patterns, nondimensional

coefficients, weir, and resistance e

WILLIAM FROUDE 

Developed many towing

particular the conversion of wave and boundary layer

resistance

ROBERT MANNING 

Proposed several formul

resistance.

GEORGE GABRIEL STOKES 

Derived analytically various flow relationships

ranging from wave mechanics to viscous resistance

particularly th

ERNST MACH 

One of the pioneers

aerod

OSBORNE REYNOLDS 

Described original experiments in many fields

cavitation, river model similarity, pipe resistance

and devised two parameters for viscous flow; adapted

equations of motion of a viscous fluid to mea

conditions of tur

JOHN WILLIAM STRUTT, LORD RAYLEIGH

11842

Investigated hydrodynamics of bubble collapse,

UNIT 

resistance;

by Bazin.

JULIUS WEISBACH 

Incorporated hydraulics in treatise on engineering

mechanics, based on original experiments;

noteworthy for flow patterns, nondimensional

coefficients, weir, and resistance e

WILLIAM FROUDE 

Developed many towing

particular the conversion of wave and boundary layer

resistance

ROBERT MANNING 

Proposed several formul

resistance.

GEORGE GABRIEL STOKES 

Derived analytically various flow relationships

ranging from wave mechanics to viscous resistance

particularly th

ERNST MACH 

One of the pioneers

aerodynamics.

OSBORNE REYNOLDS 

Described original experiments in many fields

cavitation, river model similarity, pipe resistance

and devised two parameters for viscous flow; adapted

equations of motion of a viscous fluid to mea

conditions of tur

JOHN WILLIAM STRUTT, LORD RAYLEIGH

11842–

Investigated hydrodynamics of bubble collapse,
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resistance;

by Bazin. 

JULIUS WEISBACH 

Incorporated hydraulics in treatise on engineering

mechanics, based on original experiments;

noteworthy for flow patterns, nondimensional

coefficients, weir, and resistance e

WILLIAM FROUDE 

Developed many towing

particular the conversion of wave and boundary layer

resistance 

ROBERT MANNING 

Proposed several formul

resistance.

GEORGE GABRIEL STOKES 

Derived analytically various flow relationships

ranging from wave mechanics to viscous resistance

particularly th

ERNST MACH 

One of the pioneers

ynamics.

OSBORNE REYNOLDS 

Described original experiments in many fields

cavitation, river model similarity, pipe resistance

and devised two parameters for viscous flow; adapted

equations of motion of a viscous fluid to mea

conditions of tur

JOHN WILLIAM STRUTT, LORD RAYLEIGH

–19192

Investigated hydrodynamics of bubble collapse,
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resistance; initiated open

 

JULIUS WEISBACH 

Incorporated hydraulics in treatise on engineering

mechanics, based on original experiments;

noteworthy for flow patterns, nondimensional

coefficients, weir, and resistance e

WILLIAM FROUDE 

Developed many towing

particular the conversion of wave and boundary layer

 from model to prototype scale.

ROBERT MANNING 

Proposed several formul

resistance. 

GEORGE GABRIEL STOKES 

Derived analytically various flow relationships

ranging from wave mechanics to viscous resistance

particularly that for the settling of spheres.

ERNST MACH 

One of the pioneers

ynamics.

OSBORNE REYNOLDS 

Described original experiments in many fields

cavitation, river model similarity, pipe resistance

and devised two parameters for viscous flow; adapted

equations of motion of a viscous fluid to mea

conditions of tur

JOHN WILLIAM STRUTT, LORD RAYLEIGH

19192 

Investigated hydrodynamics of bubble collapse,

LUID PROPERTIES

initiated open

JULIUS WEISBACH 

Incorporated hydraulics in treatise on engineering

mechanics, based on original experiments;

noteworthy for flow patterns, nondimensional

coefficients, weir, and resistance e

WILLIAM FROUDE 

Developed many towing

particular the conversion of wave and boundary layer

from model to prototype scale.

ROBERT MANNING 

Proposed several formul

GEORGE GABRIEL STOKES 

Derived analytically various flow relationships

ranging from wave mechanics to viscous resistance

at for the settling of spheres.

ERNST MACH 11838

One of the pioneers

ynamics. 

OSBORNE REYNOLDS 

Described original experiments in many fields

cavitation, river model similarity, pipe resistance

and devised two parameters for viscous flow; adapted

equations of motion of a viscous fluid to mea

conditions of turbulent flow.

JOHN WILLIAM STRUTT, LORD RAYLEIGH

 

Investigated hydrodynamics of bubble collapse,

LUID PROPERTIES
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initiated open

JULIUS WEISBACH 11806

Incorporated hydraulics in treatise on engineering

mechanics, based on original experiments;

noteworthy for flow patterns, nondimensional

coefficients, weir, and resistance e

WILLIAM FROUDE 11810

Developed many towing

particular the conversion of wave and boundary layer

from model to prototype scale.

ROBERT MANNING 11816

Proposed several formul

GEORGE GABRIEL STOKES 

Derived analytically various flow relationships

ranging from wave mechanics to viscous resistance

at for the settling of spheres.

11838–

One of the pioneers, in the field of supersonic

OSBORNE REYNOLDS 

Described original experiments in many fields

cavitation, river model similarity, pipe resistance

and devised two parameters for viscous flow; adapted

equations of motion of a viscous fluid to mea

bulent flow.

JOHN WILLIAM STRUTT, LORD RAYLEIGH

Investigated hydrodynamics of bubble collapse,

LUID PROPERTIES
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initiated open-channel studies carried out

11806

Incorporated hydraulics in treatise on engineering

mechanics, based on original experiments;

noteworthy for flow patterns, nondimensional

coefficients, weir, and resistance e

11810

Developed many towing-tank techniques, in

particular the conversion of wave and boundary layer

from model to prototype scale.

11816

Proposed several formulas for open

GEORGE GABRIEL STOKES 

Derived analytically various flow relationships

ranging from wave mechanics to viscous resistance

at for the settling of spheres.

–19162

in the field of supersonic

OSBORNE REYNOLDS 11842

Described original experiments in many fields

cavitation, river model similarity, pipe resistance

and devised two parameters for viscous flow; adapted

equations of motion of a viscous fluid to mea

bulent flow.

JOHN WILLIAM STRUTT, LORD RAYLEIGH

Investigated hydrodynamics of bubble collapse,

LUID PROPERTIES
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channel studies carried out

11806–18712

Incorporated hydraulics in treatise on engineering

mechanics, based on original experiments;

noteworthy for flow patterns, nondimensional

coefficients, weir, and resistance e

11810–18792

tank techniques, in

particular the conversion of wave and boundary layer

from model to prototype scale.

11816–18972

as for open

GEORGE GABRIEL STOKES 11819

Derived analytically various flow relationships

ranging from wave mechanics to viscous resistance

at for the settling of spheres.

19162 

in the field of supersonic

11842–

Described original experiments in many fields

cavitation, river model similarity, pipe resistance

and devised two parameters for viscous flow; adapted

equations of motion of a viscous fluid to mea

bulent flow. 

JOHN WILLIAM STRUTT, LORD RAYLEIGH

Investigated hydrodynamics of bubble collapse,

LUID PROPERTIES
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channel studies carried out

18712

Incorporated hydraulics in treatise on engineering

mechanics, based on original experiments;

noteworthy for flow patterns, nondimensional

coefficients, weir, and resistance equations.

18792

tank techniques, in

particular the conversion of wave and boundary layer

from model to prototype scale.

18972

as for open

11819

Derived analytically various flow relationships

ranging from wave mechanics to viscous resistance

at for the settling of spheres.

 

in the field of supersonic

–19122

Described original experiments in many fields

cavitation, river model similarity, pipe resistance

and devised two parameters for viscous flow; adapted

equations of motion of a viscous fluid to mea

JOHN WILLIAM STRUTT, LORD RAYLEIGH

Investigated hydrodynamics of bubble collapse,

LUID PROPERTIES 
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channel studies carried out

18712 

Incorporated hydraulics in treatise on engineering

mechanics, based on original experiments;

noteworthy for flow patterns, nondimensional

quations.

18792 

tank techniques, in

particular the conversion of wave and boundary layer

from model to prototype scale.

18972 

as for open-channel

11819–19032

Derived analytically various flow relationships

ranging from wave mechanics to viscous resistance

at for the settling of spheres.

in the field of supersonic

19122 

Described original experiments in many fields

cavitation, river model similarity, pipe resistance

and devised two parameters for viscous flow; adapted

equations of motion of a viscous fluid to mea

JOHN WILLIAM STRUTT, LORD RAYLEIGH

Investigated hydrodynamics of bubble collapse,
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channel studies carried out

Incorporated hydraulics in treatise on engineering

mechanics, based on original experiments; 

noteworthy for flow patterns, nondimensional

quations.

tank techniques, in

particular the conversion of wave and boundary layer

from model to prototype scale. 

channel

19032

Derived analytically various flow relationships

ranging from wave mechanics to viscous resistance

at for the settling of spheres. 

in the field of supersonic

 

Described original experiments in many fields
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and devised two parameters for viscous flow; adapted

equations of motion of a viscous fluid to mea
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OBJECTIVES

What Is a 

moving bodies under the influence of forces. The branch of mechanics that deals with 
bodies at rest is called 
dynamics. 
the behavior of fluids at rest (fluid statics) or in motion (fluid dynamics), and the 
interaction of fluids with solids or other fluids at the boundaries. Fluid mechanics is also 
referred to as 
with zero velocity.

motion of fluids that are practically incompressible (such as liquids, especially water, 
and gases at 
hydrodynamics is 
Gas dynamics 
such as the f
deals with the flow of gases (especially air) over bodies such as aircraft, rockets, and 
automobiles at high or low speeds. Some other specialized categories such as 
meteorology, oceano
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OBJECTIVES

When you finish reading this chapter, you should be able to

 Have a working knowledge of the basic properties of fluids and understand the 

continuum approximation

 Have a working knowledge

effects it causes in fluid flow

 Calculate the capillary rises and drops due to the surface tension effect
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bodies at rest is called 
dynamics. 
the behavior of fluids at rest (fluid statics) or in motion (fluid dynamics), and the 
interaction of fluids with solids or other fluids at the boundaries. Fluid mechanics is also 
referred to as 
with zero velocity.

Fluid mechanics itself is also divided into several categories. The study of the 
motion of fluids that are practically incompressible (such as liquids, especially water, 
and gases at 
hydrodynamics is 
Gas dynamics 
such as the f
deals with the flow of gases (especially air) over bodies such as aircraft, rockets, and 
automobiles at high or low speeds. Some other specialized categories such as 
meteorology, oceano
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Have a working knowledge of the basic properties of fluids and understand the 

continuum approximation

Have a working knowledge

effects it causes in fluid flow

Calculate the capillary rises and drops due to the surface tension effect

What Is a 

Mechanics 
moving bodies under the influence of forces. The branch of mechanics that deals with 
bodies at rest is called 
dynamics. 
the behavior of fluids at rest (fluid statics) or in motion (fluid dynamics), and the 
interaction of fluids with solids or other fluids at the boundaries. Fluid mechanics is also 
referred to as 
with zero velocity.

Fluid mechanics itself is also divided into several categories. The study of the 
motion of fluids that are practically incompressible (such as liquids, especially water, 
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hydrodynamics is 
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deals with the flow of gases (especially air) over bodies such as aircraft, rockets, and 
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Definition of a fluid 
Viscosity –

– Continuum.

OBJECTIVES 

When you finish reading this chapter, you should be able to

Have a working knowledge of the basic properties of fluids and understand the 

continuum approximation

Have a working knowledge

effects it causes in fluid flow

Calculate the capillary rises and drops due to the surface tension effect

What Is a Mechanics

Mechanics 
moving bodies under the influence of forces. The branch of mechanics that deals with 
bodies at rest is called 
dynamics. The sub
the behavior of fluids at rest (fluid statics) or in motion (fluid dynamics), and the 
interaction of fluids with solids or other fluids at the boundaries. Fluid mechanics is also 
referred to as 
with zero velocity.

Fluid mechanics itself is also divided into several categories. The study of the 
motion of fluids that are practically incompressible (such as liquids, especially water, 
and gases at 
hydrodynamics is 
Gas dynamics 
such as the flow of gases through nozzles at high speeds. The category 
deals with the flow of gases (especially air) over bodies such as aircraft, rockets, and 
automobiles at high or low speeds. Some other specialized categories such as 
meteorology, oceano
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Definition of a fluid 
– Bulk modulus of elasticity 
Continuum.

When you finish reading this chapter, you should be able to

Have a working knowledge of the basic properties of fluids and understand the 

continuum approximation

Have a working knowledge

effects it causes in fluid flow

Calculate the capillary rises and drops due to the surface tension effect

Mechanics

Mechanics 
moving bodies under the influence of forces. The branch of mechanics that deals with 
bodies at rest is called 

The sub
the behavior of fluids at rest (fluid statics) or in motion (fluid dynamics), and the 
interaction of fluids with solids or other fluids at the boundaries. Fluid mechanics is also 
referred to as fluid dynamics 
with zero velocity.

Fluid mechanics itself is also divided into several categories. The study of the 
motion of fluids that are practically incompressible (such as liquids, especially water, 
and gases at low speeds) is usually referred to as 
hydrodynamics is 
Gas dynamics deals with the flow of fluids that undergo significant density changes, 

low of gases through nozzles at high speeds. The category 
deals with the flow of gases (especially air) over bodies such as aircraft, rockets, and 
automobiles at high or low speeds. Some other specialized categories such as 
meteorology, oceano
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Definition of a fluid 
Bulk modulus of elasticity 

Continuum.

When you finish reading this chapter, you should be able to

Have a working knowledge of the basic properties of fluids and understand the 

continuum approximation

Have a working knowledge

effects it causes in fluid flow

Calculate the capillary rises and drops due to the surface tension effect

Mechanics

Mechanics is the oldest physical science that deals with both stationary a
moving bodies under the influence of forces. The branch of mechanics that deals with 
bodies at rest is called 

The sub-
the behavior of fluids at rest (fluid statics) or in motion (fluid dynamics), and the 
interaction of fluids with solids or other fluids at the boundaries. Fluid mechanics is also 

fluid dynamics 
with zero velocity. 

Fluid mechanics itself is also divided into several categories. The study of the 
motion of fluids that are practically incompressible (such as liquids, especially water, 

low speeds) is usually referred to as 
hydrodynamics is hydraulics, 

deals with the flow of fluids that undergo significant density changes, 
low of gases through nozzles at high speeds. The category 

deals with the flow of gases (especially air) over bodies such as aircraft, rockets, and 
automobiles at high or low speeds. Some other specialized categories such as 
meteorology, oceano

 

LUID PROPERTIES

N.B.K.R. INSTITUTE OF SCIENCE & TECHNOLOGY: VIDYANAGAR

Definition of a fluid 
Bulk modulus of elasticity 

Continuum.

When you finish reading this chapter, you should be able to

Have a working knowledge of the basic properties of fluids and understand the 

continuum approximation

Have a working knowledge

effects it causes in fluid flow

Calculate the capillary rises and drops due to the surface tension effect

Mechanics

is the oldest physical science that deals with both stationary a
moving bodies under the influence of forces. The branch of mechanics that deals with 
bodies at rest is called 
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the behavior of fluids at rest (fluid statics) or in motion (fluid dynamics), and the 
interaction of fluids with solids or other fluids at the boundaries. Fluid mechanics is also 

fluid dynamics 
 

Fluid mechanics itself is also divided into several categories. The study of the 
motion of fluids that are practically incompressible (such as liquids, especially water, 

low speeds) is usually referred to as 
hydraulics, 

deals with the flow of fluids that undergo significant density changes, 
low of gases through nozzles at high speeds. The category 

deals with the flow of gases (especially air) over bodies such as aircraft, rockets, and 
automobiles at high or low speeds. Some other specialized categories such as 
meteorology, oceanography, 
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Definition of a fluid 
Bulk modulus of elasticity 

Continuum. 

When you finish reading this chapter, you should be able to

Have a working knowledge of the basic properties of fluids and understand the 

continuum approximation

Have a working knowledge

effects it causes in fluid flow

Calculate the capillary rises and drops due to the surface tension effect

Mechanics

is the oldest physical science that deals with both stationary a
moving bodies under the influence of forces. The branch of mechanics that deals with 
bodies at rest is called statics, 

category 
the behavior of fluids at rest (fluid statics) or in motion (fluid dynamics), and the 
interaction of fluids with solids or other fluids at the boundaries. Fluid mechanics is also 

fluid dynamics 

Fluid mechanics itself is also divided into several categories. The study of the 
motion of fluids that are practically incompressible (such as liquids, especially water, 

low speeds) is usually referred to as 
hydraulics, 

deals with the flow of fluids that undergo significant density changes, 
low of gases through nozzles at high speeds. The category 

deals with the flow of gases (especially air) over bodies such as aircraft, rockets, and 
automobiles at high or low speeds. Some other specialized categories such as 

graphy, 
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Definition of a fluid 
Bulk modulus of elasticity 

When you finish reading this chapter, you should be able to

Have a working knowledge of the basic properties of fluids and understand the 

continuum approximation

Have a working knowledge

effects it causes in fluid flow

Calculate the capillary rises and drops due to the surface tension effect

Mechanics? 

is the oldest physical science that deals with both stationary a
moving bodies under the influence of forces. The branch of mechanics that deals with 

statics, 
category 

the behavior of fluids at rest (fluid statics) or in motion (fluid dynamics), and the 
interaction of fluids with solids or other fluids at the boundaries. Fluid mechanics is also 

fluid dynamics 

Fluid mechanics itself is also divided into several categories. The study of the 
motion of fluids that are practically incompressible (such as liquids, especially water, 

low speeds) is usually referred to as 
hydraulics, 

deals with the flow of fluids that undergo significant density changes, 
low of gases through nozzles at high speeds. The category 

deals with the flow of gases (especially air) over bodies such as aircraft, rockets, and 
automobiles at high or low speeds. Some other specialized categories such as 

graphy, 
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Definition of a fluid – Density, Specific weight, Specific volume, Specific  gravity 
Bulk modulus of elasticity 

When you finish reading this chapter, you should be able to

Have a working knowledge of the basic properties of fluids and understand the 

continuum approximation

Have a working knowledge

effects it causes in fluid flow

Calculate the capillary rises and drops due to the surface tension effect

 

is the oldest physical science that deals with both stationary a
moving bodies under the influence of forces. The branch of mechanics that deals with 

statics, while the branch that deals with bodies in motion is called 
category fluid mechanics 

the behavior of fluids at rest (fluid statics) or in motion (fluid dynamics), and the 
interaction of fluids with solids or other fluids at the boundaries. Fluid mechanics is also 

fluid dynamics by co

Fluid mechanics itself is also divided into several categories. The study of the 
motion of fluids that are practically incompressible (such as liquids, especially water, 

low speeds) is usually referred to as 
hydraulics, which deals with liquid flows in pipes and open channels. 

deals with the flow of fluids that undergo significant density changes, 
low of gases through nozzles at high speeds. The category 

deals with the flow of gases (especially air) over bodies such as aircraft, rockets, and 
automobiles at high or low speeds. Some other specialized categories such as 

graphy, and 
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What Is a Fluid?

liquid, and gas. (At very high temperatures, it also exists as plasma.) A substance in the 
liquid or gas phase is referred to as a 
made on the basis of the substance’s ability to resist an applied shear (or tangential) 
stress that tends to change its shape. A solid can resist an applied shear stress by 
deforming, whereas a fluid deforms continuously under the influence of sh
matter how small. In solids stress is proportional to strain, but in fluids stress is 
proportional to strain rate. When a constant shear force is applied, a solid eventually 
stops deforming, at some fixed strain angle, whereas a fluid never 
approaches a certain rate of strain.

determined by dividing the force by the area upon which it acts. The normal component 
of the force acting on a surfac
tangential component of the
stress. 

Application Areas of Fluid Mechanics

modern engineering systems from vacuum cleaners to supersonic aircraft. Therefore, it 

is important to develop a good understanding of the basic principles of fluid mechanics. 

To begin with, f

constantly pumping blood to all parts of the human body through the arteries and veins, 

and the lungs are the sites of airflow in alternating directions. Needless to say, all 

artificial hear

dynamics. An ordinary house is, in some respects, an exhibition hall filled with 

applications of fluid mechanics. The piping syste

sewage for an indivi

fluid mechanics. The same is also true for the piping and ducting network of heating and 

air

flows, a c

the refrigerant absorbs and rejects heat. Fluid mechanics plays a major role in the 

design of all these components. Even the operation of ordinary faucets is based on fluid 

mechanics

All components associated with the transportation of the fuel from the

cylinders

of

pipes are analyzed using fluid

the heating and

automatic
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atoms. When an external force is applied on a solid component, slight rearrangement in 

atomic positions balances the force. Depending upon the nature of force the solid may 

elongate or shorten o

to the original position and the former shape is regained. Only when the forces exceed a 

certain value (yield), a small deformation called plastic deformation will be retained as 

the atoms are u

higher value (ultimate), the cohesive forces are not adequate to resist the applied force 

and the component will break.

smaller in magnitude. The molecules are not bound rigidly as in solids and can move 

randomly. However,the cohesive forces are large enough to hold the molecules 

together below a free surface that forms in the container. Liquids will conti

deform when a shear or tangential force is applied. The deformation continues as long 

as the force exists. In fluids the

as in solids). More popularly it is stated that a fluid (liquid) cannot 

shear force and will continue to deform. When at rest

the container forming a free surface at the top.

dimensions and the cohesive

move freely and fill the full volume of the container. If the container is open the 

molecules will diffuse to the outside. Gases also cannot withstand shear. The 

deformation 

the evaporation temperature. The state in which a material exists depends on the 

pressure and temperature. For example, steel at

solid state. At higher temperatures it can be liquefied. At still higher temperatures it will 

exist as a vapour. 

plasma.

Compressible 

or temperature, then the fluid is called compressible fluid

under normal conditions can be classified as compressible 

distance between atoms or molecules is large and cohesive forces are small. So

increase in pressure or temperature will change the density by a significant value.
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or temperature, then the fluid is called compressible fluid

under normal conditions can be classified as compressible 
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to the original position and the former shape is regained. Only when the forces exceed a 
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nable to move to their original positions. When the force exceeds a still 
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shear force and will continue to deform. When at rest
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dimensions and the cohesive force between atoms/molecules is low. So gas molecules 

move freely and fill the full volume of the container. If the container is open the 

molecules will diffuse to the outside. Gases also cannot withstand shear. The 

is proportional to the applied force as in the case of liquids.

Liquids and gases together are classified as fluids. Vapour is gaseous state near 

the evaporation temperature. The state in which a material exists depends on the 

pressure and temperature. For example, steel at

solid state. At higher temperatures it can be liquefied. At still higher temperatures it will 

A fourth state of matter is its existence as charged particles or ions known as 

and Incompressible Fluids

If the density of a fluid varies significantly due to moderate changes in pressure 

or temperature, then the fluid is called compressible fluid

under normal conditions can be classified as compressible 

distance between atoms or molecules is large and cohesive forces are small. So

increase in pressure or temperature will change the density by a significant value.

N.B.K.R. INSTITUTE OF SCIENCE & TECHNOLOGY: VIDYANAGAR

atoms. When an external force is applied on a solid component, slight rearrangement in 

atomic positions balances the force. Depending upon the nature of force the solid may 

r bend. When the applied force is removed the atoms move back 

to the original position and the former shape is regained. Only when the forces exceed a 

certain value (yield), a small deformation called plastic deformation will be retained as 
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as in solids). More popularly it is stated that a fluid (liquid) cannot 

shear force and will continue to deform. When at rest

the container forming a free surface at the top.
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force between atoms/molecules is low. So gas molecules 

move freely and fill the full volume of the container. If the container is open the 
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pressure and temperature. For example, steel at

solid state. At higher temperatures it can be liquefied. At still higher temperatures it will 

A fourth state of matter is its existence as charged particles or ions known as 

and Incompressible Fluids
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atoms. When an external force is applied on a solid component, slight rearrangement in 

atomic positions balances the force. Depending upon the nature of force the solid may 

r bend. When the applied force is removed the atoms move back 

to the original position and the former shape is regained. Only when the forces exceed a 

certain value (yield), a small deformation called plastic deformation will be retained as 

nable to move to their original positions. When the force exceeds a still 

higher value (ultimate), the cohesive forces are not adequate to resist the applied force 
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the container forming a free surface at the top.

In gases the distance between molecules is much larger compared to atomic 

force between atoms/molecules is low. So gas molecules 

move freely and fill the full volume of the container. If the container is open the 

molecules will diffuse to the outside. Gases also cannot withstand shear. The 

the applied force as in the case of liquids.

Liquids and gases together are classified as fluids. Vapour is gaseous state near 

the evaporation temperature. The state in which a material exists depends on the 

pressure and temperature. For example, steel at

solid state. At higher temperatures it can be liquefied. At still higher temperatures it will 

A fourth state of matter is its existence as charged particles or ions known as 

and Incompressible Fluids

If the density of a fluid varies significantly due to moderate changes in pressure 

or temperature, then the fluid is called compressible fluid

under normal conditions can be classified as compressible 

distance between atoms or molecules is large and cohesive forces are small. So

increase in pressure or temperature will change the density by a significant value.
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atoms. When an external force is applied on a solid component, slight rearrangement in 

atomic positions balances the force. Depending upon the nature of force the solid may 

r bend. When the applied force is removed the atoms move back 

to the original position and the former shape is regained. Only when the forces exceed a 

certain value (yield), a small deformation called plastic deformation will be retained as 

nable to move to their original positions. When the force exceeds a still 

higher value (ultimate), the cohesive forces are not adequate to resist the applied force 
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smaller in magnitude. The molecules are not bound rigidly as in solids and can move 
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together below a free surface that forms in the container. Liquids will conti

deform when a shear or tangential force is applied. The deformation continues as long 

rate of deformation 

as in solids). More popularly it is stated that a fluid (liquid) cannot 

shear force and will continue to deform. When at rest

the container forming a free surface at the top.

In gases the distance between molecules is much larger compared to atomic 

force between atoms/molecules is low. So gas molecules 

move freely and fill the full volume of the container. If the container is open the 

molecules will diffuse to the outside. Gases also cannot withstand shear. The 

the applied force as in the case of liquids.

Liquids and gases together are classified as fluids. Vapour is gaseous state near 

the evaporation temperature. The state in which a material exists depends on the 

pressure and temperature. For example, steel at

solid state. At higher temperatures it can be liquefied. At still higher temperatures it will 

A fourth state of matter is its existence as charged particles or ions known as 

and Incompressible Fluids

If the density of a fluid varies significantly due to moderate changes in pressure 

or temperature, then the fluid is called compressible fluid

under normal conditions can be classified as compressible 

distance between atoms or molecules is large and cohesive forces are small. So

increase in pressure or temperature will change the density by a significant value.
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atoms. When an external force is applied on a solid component, slight rearrangement in 

atomic positions balances the force. Depending upon the nature of force the solid may 

r bend. When the applied force is removed the atoms move back 
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nable to move to their original positions. When the force exceeds a still 

higher value (ultimate), the cohesive forces are not adequate to resist the applied force 
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smaller in magnitude. The molecules are not bound rigidly as in solids and can move 
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together below a free surface that forms in the container. Liquids will conti

deform when a shear or tangential force is applied. The deformation continues as long 

rate of deformation 

as in solids). More popularly it is stated that a fluid (liquid) cannot 

shear force and will continue to deform. When at rest

the container forming a free surface at the top.

In gases the distance between molecules is much larger compared to atomic 

force between atoms/molecules is low. So gas molecules 

move freely and fill the full volume of the container. If the container is open the 

molecules will diffuse to the outside. Gases also cannot withstand shear. The 

the applied force as in the case of liquids.

Liquids and gases together are classified as fluids. Vapour is gaseous state near 

the evaporation temperature. The state in which a material exists depends on the 

pressure and temperature. For example, steel at

solid state. At higher temperatures it can be liquefied. At still higher temperatures it will 

A fourth state of matter is its existence as charged particles or ions known as 

and Incompressible Fluids

If the density of a fluid varies significantly due to moderate changes in pressure 

or temperature, then the fluid is called compressible fluid

under normal conditions can be classified as compressible 

distance between atoms or molecules is large and cohesive forces are small. So

increase in pressure or temperature will change the density by a significant value.
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shear force and will continue to deform. When at rest

the container forming a free surface at the top.
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force between atoms/molecules is low. So gas molecules 
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the applied force as in the case of liquids.

Liquids and gases together are classified as fluids. Vapour is gaseous state near 

the evaporation temperature. The state in which a material exists depends on the 

pressure and temperature. For example, steel at

solid state. At higher temperatures it can be liquefied. At still higher temperatures it will 

A fourth state of matter is its existence as charged particles or ions known as 

and Incompressible Fluids

If the density of a fluid varies significantly due to moderate changes in pressure 

or temperature, then the fluid is called compressible fluid
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atoms. When an external force is applied on a solid component, slight rearrangement in 

atomic positions balances the force. Depending upon the nature of force the solid may 

r bend. When the applied force is removed the atoms move back 

to the original position and the former shape is regained. Only when the forces exceed a 

certain value (yield), a small deformation called plastic deformation will be retained as 

nable to move to their original positions. When the force exceeds a still 
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molecules will diffuse to the outside. Gases also cannot withstand shear. The 

the applied force as in the case of liquids.

Liquids and gases together are classified as fluids. Vapour is gaseous state near 

the evaporation temperature. The state in which a material exists depends on the 

pressure and temperature. For example, steel at 

solid state. At higher temperatures it can be liquefied. At still higher temperatures it will 

A fourth state of matter is its existence as charged particles or ions known as 

and Incompressible Fluids

If the density of a fluid varies significantly due to moderate changes in pressure 

or temperature, then the fluid is called compressible fluid

under normal conditions can be classified as compressible 

distance between atoms or molecules is large and cohesive forces are small. So

increase in pressure or temperature will change the density by a significant value.
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idealization is implicit in many statements we make, such as “the density of water in a 

glass is the same at any point.” 
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the values of a sufficient number of properties are specified, the

assume certain values. That is, specifying a certain

fix a state. The number of properties

state postulate: 

independent, intensive properties.

Density or Mass Density

Density or mass density of a fluid is defined as the ratio of the mass of a fluid to 

its volume. Thus mass per unit volume of a fluid is called density. It is denoted by 

the symbol 

The unit of mass density in SI unit is kg per cubic metre. i.e., kg/m

of liquids may be considered as constant while that of gases changes with the 

variation of pressure and temperature. 

Mathematically, mass density is written
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state postulate: The state of a simple compressible system is completely specified by two 

independent, intensive properties.

Density or Mass Density

Density or mass density of a fluid is defined as the ratio of the mass of a fluid to 

its volume. Thus mass per unit volume of a fluid is called density. It is denoted by 

mbol ρ

The unit of mass density in SI unit is kg per cubic metre. i.e., kg/m

of liquids may be considered as constant while that of gases changes with the 

variation of pressure and temperature. 

Mathematically, mass density is written
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The state of a simple compressible system is completely specified by two 

independent, intensive properties.

Density or Mass Density

Density or mass density of a fluid is defined as the ratio of the mass of a fluid to 

its volume. Thus mass per unit volume of a fluid is called density. It is denoted by 

ρ (rho). 

The unit of mass density in SI unit is kg per cubic metre. i.e., kg/m

of liquids may be considered as constant while that of gases changes with the 

variation of pressure and temperature. 

Mathematically, mass density is written
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Density or mass density of a fluid is defined as the ratio of the mass of a fluid to 

its volume. Thus mass per unit volume of a fluid is called density. It is denoted by 
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weight density (or density) of a standard fluid. For liquids, the standard fluid is taken 

and is denoted by the symbol S.  

eight density of water
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��� ��

_ _ _ _ _ _ _ _ (1)

The value of specific weight or weight density (w) for water is 9.81 x 1000 Newton/m

Specific volume of a fluid is defined as the volume of a fluid occupied by a unit mass or 

volume per unit mass of a fluid is called specific volume. Mathematically, it is expressed 

(or density) of a fluid to the 

weight density (or density) of a standard fluid. For liquids, the standard fluid is taken 

 

eight density of water 

N.B.K.R. INSTITUTE OF SCIENCE & TECHNOLOGY: VIDYANAGAR

.  

Specific weight or weight density of a fluid is the ratio between the weight

fluid to its volume. Thus weight per unit volume of a fluid is called weight density 

�� �������

_ _ _ _ _ _ _ _ (1)

The value of specific weight or weight density (w) for water is 9.81 x 1000 Newton/m

Specific volume of a fluid is defined as the volume of a fluid occupied by a unit mass or 

volume per unit mass of a fluid is called specific volume. Mathematically, it is expressed 

(or density) of a fluid to the 

weight density (or density) of a standard fluid. For liquids, the standard fluid is taken 

 

N.B.K.R. INSTITUTE OF SCIENCE & TECHNOLOGY: VIDYANAGAR

Specific weight or weight density of a fluid is the ratio between the weight

fluid to its volume. Thus weight per unit volume of a fluid is called weight density 

�������

_ _ _ _ _ _ _ _ (1) 

The value of specific weight or weight density (w) for water is 9.81 x 1000 Newton/m

Specific volume of a fluid is defined as the volume of a fluid occupied by a unit mass or 

volume per unit mass of a fluid is called specific volume. Mathematically, it is expressed 

(or density) of a fluid to the 

weight density (or density) of a standard fluid. For liquids, the standard fluid is taken 

N.B.K.R. INSTITUTE OF SCIENCE & TECHNOLOGY: VIDYANAGAR

Specific weight or weight density of a fluid is the ratio between the weight

fluid to its volume. Thus weight per unit volume of a fluid is called weight density 

�������
 

 

The value of specific weight or weight density (w) for water is 9.81 x 1000 Newton/m

Specific volume of a fluid is defined as the volume of a fluid occupied by a unit mass or 

volume per unit mass of a fluid is called specific volume. Mathematically, it is expressed 

(or density) of a fluid to the 

weight density (or density) of a standard fluid. For liquids, the standard fluid is taken 

N.B.K.R. INSTITUTE OF SCIENCE & TECHNOLOGY: VIDYANAGAR  

Specific weight or weight density of a fluid is the ratio between the weight

fluid to its volume. Thus weight per unit volume of a fluid is called weight density 

 

The value of specific weight or weight density (w) for water is 9.81 x 1000 Newton/m

Specific volume of a fluid is defined as the volume of a fluid occupied by a unit mass or 

volume per unit mass of a fluid is called specific volume. Mathematically, it is expressed 

(or density) of a fluid to the 

weight density (or density) of a standard fluid. For liquids, the standard fluid is taken 

Specific weight or weight density of a fluid is the ratio between the weight

fluid to its volume. Thus weight per unit volume of a fluid is called weight density 

The value of specific weight or weight density (w) for water is 9.81 x 1000 Newton/m

Specific volume of a fluid is defined as the volume of a fluid occupied by a unit mass or 

volume per unit mass of a fluid is called specific volume. Mathematically, it is expressed 

(or density) of a fluid to the 

weight density (or density) of a standard fluid. For liquids, the standard fluid is taken 

Specific weight or weight density of a fluid is the ratio between the weight

fluid to its volume. Thus weight per unit volume of a fluid is called weight density 

The value of specific weight or weight density (w) for water is 9.81 x 1000 Newton/m

Specific volume of a fluid is defined as the volume of a fluid occupied by a unit mass or 

volume per unit mass of a fluid is called specific volume. Mathematically, it is expressed 

(or density) of a fluid to the 

weight density (or density) of a standard fluid. For liquids, the standard fluid is taken 

Specific weight or weight density of a fluid is the ratio between the weight of a 

fluid to its volume. Thus weight per unit volume of a fluid is called weight density 

The value of specific weight or weight density (w) for water is 9.81 x 1000 Newton/m3

Specific volume of a fluid is defined as the volume of a fluid occupied by a unit mass or 

volume per unit mass of a fluid is called specific volume. Mathematically, it is expressed 

(or density) of a fluid to the 

weight density (or density) of a standard fluid. For liquids, the standard fluid is taken 

of a 

fluid to its volume. Thus weight per unit volume of a fluid is called weight density 

3 in 

Specific volume of a fluid is defined as the volume of a fluid occupied by a unit mass or 

volume per unit mass of a fluid is called specific volume. Mathematically, it is expressed 

(or density) of a fluid to the 

weight density (or density) of a standard fluid. For liquids, the standard fluid is taken 

of a 

fluid to its volume. Thus weight per unit volume of a fluid is called weight density 

in 

(or density) of a fluid to the 

weight density (or density) of a standard fluid. For liquids, the standard fluid is taken 



1717  UNIT
 

 

The density
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two halves of the cylinder.

Pressure force = 

A hallow bubble like a soap bubble in air has two surfaces in contact with air, one inside 

and other outside. Thus two surfaces are subjected to surface tension. In such case, we 
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Vapour Pressure and Cavita

A change front the liquid state to the gaseous state is known as vaporization. The 

vaporization (which depends upon the prevailing pressure and temperature condition) 

atmospheric pressure in the closed vessel. If the pressure above the liquid s

reduced by some means 

reduced to such an extent that it becomes equal to or les

then 

liquid may boil even

reduced so as to be equal or less than the vapour pressure of the liquid at that 

temperature. Now consider a flowing liquid in a system. If the pressure at any point in 

this flowing liqu

of the liquid starts. 
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the surface. Thus cavities are formed on the 

The bubbles of these vapours are carried by the 

h pressure 

giving rise to high impact 

ssure developed by the collapsing 

bubbles is so high that the material from the 

adjoining boundaries gets eroded and cavities are 

formed on them. This phenomenon is known as 

cavitation. Hence the cavitation is the phenomenon 

of a flowing liquid 

in a region where the pressure of the liquid falls 

below the vapour pressure and sudden collapsing 

of these vapour bubbles in a region of higher 

a very 

urface, 

above which the liquid is flowing, is subjected to 

these high pressures, which cause pitting action on 

the surface. Thus cavities are formed on the 

The bubbles of these vapours are carried by the 

h pressure 

giving rise to high impact 

ssure developed by the collapsing 

bubbles is so high that the material from the 

adjoining boundaries gets eroded and cavities are 

formed on them. This phenomenon is known as 

cavitation. Hence the cavitation is the phenomenon 

of a flowing liquid 

in a region where the pressure of the liquid falls 

below the vapour pressure and sudden collapsing 

of these vapour bubbles in a region of higher 

a very 

, 

above which the liquid is flowing, is subjected to 

these high pressures, which cause pitting action on 

the surface. Thus cavities are formed on the 
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(i)

(ii)

(iii)

2.

 

(ii) 

(iii) 

3.

UNIT 

1. Calculate the specific weight, density and specific gravity of one litre of a liquid 

which weighs 7 N.

Sol: 

 Given,

 

 

(i) Specific weight (w) = Weight / Volume = 7/ (1/1000) = 7000 N/m

(ii) Density (ρ) 

(iii) Specific gravity = Density of liquid/ Density of water = 712.5/1000 = 0.7135 

[∵ 

2. Calculate the density, specific weight and weight of one litre petrol of specific 

gravity =

Sol: Given,

 

 

 Density (ρ) = S * 1000 kg/m

 Sp. Weight (w) = ρ*g = 700*9.81 N/m

 Weight (W) 

W.K.T. Sp.weight

 

 

 

3. If the velocity distribution over a plate is given by u = 

velocity in metre per second at a distance y me

shear stress at y = 0 and y = 0.15m. Take dynamic viscosity of fluid as 8.63 poises.

Sol: 

 

 – I  : 

Calculate the specific weight, density and specific gravity of one litre of a liquid 

which weighs 7 N.

Sol: 

Given,

  

  

Specific weight (w) = Weight / Volume = 7/ (1/1000) = 7000 N/m

Density (ρ) 

Specific gravity = Density of liquid/ Density of water = 712.5/1000 = 0.7135 

∵ Density of water 

Calculate the density, specific weight and weight of one litre petrol of specific 

gravity =

Sol: Given,

  

  

Density (ρ) = S * 1000 kg/m

Sp. Weight (w) = ρ*g = 700*9.81 N/m

Weight (W) 

W.K.T. Sp.weight

  

  

  

If the velocity distribution over a plate is given by u = 

velocity in metre per second at a distance y me

shear stress at y = 0 and y = 0.15m. Take dynamic viscosity of fluid as 8.63 poises.

Sol: 

 Given:

I  : FLUID PROPERTIES

Calculate the specific weight, density and specific gravity of one litre of a liquid 

which weighs 7 N.

Sol:  

Given, 

 

 

Specific weight (w) = Weight / Volume = 7/ (1/1000) = 7000 N/m

Density (ρ) 

Specific gravity = Density of liquid/ Density of water = 712.5/1000 = 0.7135 

Density of water 

Calculate the density, specific weight and weight of one litre petrol of specific 

gravity =

Sol: Given,

 Volume = 1 lt. = 1 * 1000 cm

 

Density (ρ) = S * 1000 kg/m

Sp. Weight (w) = ρ*g = 700*9.81 N/m

Weight (W) 

W.K.T. Sp.weight

 

 

 

If the velocity distribution over a plate is given by u = 

velocity in metre per second at a distance y me

shear stress at y = 0 and y = 0.15m. Take dynamic viscosity of fluid as 8.63 poises.

Sol:  

Given:

LUID PROPERTIES

Calculate the specific weight, density and specific gravity of one litre of a liquid 

which weighs 7 N.

 

 

 

Specific weight (w) = Weight / Volume = 7/ (1/1000) = 7000 N/m

Density (ρ) 

Specific gravity = Density of liquid/ Density of water = 712.5/1000 = 0.7135 

Density of water 

Calculate the density, specific weight and weight of one litre petrol of specific 

gravity = 0.70.

Sol: Given,

Volume = 1 lt. = 1 * 1000 cm

 

Density (ρ) = S * 1000 kg/m

Sp. Weight (w) = ρ*g = 700*9.81 N/m

Weight (W) 

W.K.T. Sp.weight

 

 

 

If the velocity distribution over a plate is given by u = 

velocity in metre per second at a distance y me

shear stress at y = 0 and y = 0.15m. Take dynamic viscosity of fluid as 8.63 poises.

Given:

LUID PROPERTIES

N.B.K.R. INSTITUTE OF SCIENCE & TECHNOLOGY: VIDYANAGAR

Calculate the specific weight, density and specific gravity of one litre of a liquid 

which weighs 7 N.

 Volume = 1 litre = 1/1000 m

 Weight = 7 N

Specific weight (w) = Weight / Volume = 7/ (1/1000) = 7000 N/m

Density (ρ) = w/g = 7000/9.81 kg/m

Specific gravity = Density of liquid/ Density of water = 712.5/1000 = 0.7135 

Density of water 

Calculate the density, specific weight and weight of one litre petrol of specific 

0.70.

Sol: Given, 

Volume = 1 lt. = 1 * 1000 cm

 Sp. Gravity = S = 0.7

Density (ρ) = S * 1000 kg/m

Sp. Weight (w) = ρ*g = 700*9.81 N/m

Weight (W)  

W.K.T. Sp.weight

  

  

  

If the velocity distribution over a plate is given by u = 

velocity in metre per second at a distance y me

shear stress at y = 0 and y = 0.15m. Take dynamic viscosity of fluid as 8.63 poises.

Given: u = 

LUID PROPERTIES

N.B.K.R. INSTITUTE OF SCIENCE & TECHNOLOGY: VIDYANAGAR

Calculate the specific weight, density and specific gravity of one litre of a liquid 

which weighs 7 N.

Volume = 1 litre = 1/1000 m

Weight = 7 N

Specific weight (w) = Weight / Volume = 7/ (1/1000) = 7000 N/m

= w/g = 7000/9.81 kg/m

Specific gravity = Density of liquid/ Density of water = 712.5/1000 = 0.7135 

Density of water 

Calculate the density, specific weight and weight of one litre petrol of specific 

0.70. 

Volume = 1 lt. = 1 * 1000 cm

Sp. Gravity = S = 0.7

Density (ρ) = S * 1000 kg/m

Sp. Weight (w) = ρ*g = 700*9.81 N/m

 

W.K.T. Sp.weight

 

 

 

If the velocity distribution over a plate is given by u = 

velocity in metre per second at a distance y me

shear stress at y = 0 and y = 0.15m. Take dynamic viscosity of fluid as 8.63 poises.

u = 
�

�

LUID PROPERTIES

N.B.K.R. INSTITUTE OF SCIENCE & TECHNOLOGY: VIDYANAGAR

Calculate the specific weight, density and specific gravity of one litre of a liquid 

which weighs 7 N. 

Volume = 1 litre = 1/1000 m

Weight = 7 N

Specific weight (w) = Weight / Volume = 7/ (1/1000) = 7000 N/m

= w/g = 7000/9.81 kg/m

Specific gravity = Density of liquid/ Density of water = 712.5/1000 = 0.7135 

Density of water 

Calculate the density, specific weight and weight of one litre petrol of specific 

Volume = 1 lt. = 1 * 1000 cm

Sp. Gravity = S = 0.7

Density (ρ) = S * 1000 kg/m

Sp. Weight (w) = ρ*g = 700*9.81 N/m

W.K.T. Sp.weight = Weight/Volume or w = W/V

  

  

  

If the velocity distribution over a plate is given by u = 

velocity in metre per second at a distance y me

shear stress at y = 0 and y = 0.15m. Take dynamic viscosity of fluid as 8.63 poises.

� −

LUID PROPERTIES

N.B.K.R. INSTITUTE OF SCIENCE & TECHNOLOGY: VIDYANAGAR

Calculate the specific weight, density and specific gravity of one litre of a liquid 

 

Volume = 1 litre = 1/1000 m

Weight = 7 N

Specific weight (w) = Weight / Volume = 7/ (1/1000) = 7000 N/m

= w/g = 7000/9.81 kg/m

Specific gravity = Density of liquid/ Density of water = 712.5/1000 = 0.7135 

Density of water = 1000 kg/m

Calculate the density, specific weight and weight of one litre petrol of specific 

Volume = 1 lt. = 1 * 1000 cm

Sp. Gravity = S = 0.7

Density (ρ) = S * 1000 kg/m

Sp. Weight (w) = ρ*g = 700*9.81 N/m

= Weight/Volume or w = W/V

 

 

 

If the velocity distribution over a plate is given by u = 

velocity in metre per second at a distance y me

shear stress at y = 0 and y = 0.15m. Take dynamic viscosity of fluid as 8.63 poises.

−  �

LUID PROPERTIES 

N.B.K.R. INSTITUTE OF SCIENCE & TECHNOLOGY: VIDYANAGAR

Calculate the specific weight, density and specific gravity of one litre of a liquid 

Volume = 1 litre = 1/1000 m

Weight = 7 N 

Specific weight (w) = Weight / Volume = 7/ (1/1000) = 7000 N/m

= w/g = 7000/9.81 kg/m

Specific gravity = Density of liquid/ Density of water = 712.5/1000 = 0.7135 

= 1000 kg/m

Calculate the density, specific weight and weight of one litre petrol of specific 

Volume = 1 lt. = 1 * 1000 cm

Sp. Gravity = S = 0.7

Density (ρ) = S * 1000 kg/m

Sp. Weight (w) = ρ*g = 700*9.81 N/m

= Weight/Volume or w = W/V

 

 

 

If the velocity distribution over a plate is given by u = 

velocity in metre per second at a distance y me

shear stress at y = 0 and y = 0.15m. Take dynamic viscosity of fluid as 8.63 poises.

�� 

N.B.K.R. INSTITUTE OF SCIENCE & TECHNOLOGY: VIDYANAGAR

Calculate the specific weight, density and specific gravity of one litre of a liquid 

Volume = 1 litre = 1/1000 m

 

Specific weight (w) = Weight / Volume = 7/ (1/1000) = 7000 N/m

= w/g = 7000/9.81 kg/m

Specific gravity = Density of liquid/ Density of water = 712.5/1000 = 0.7135 

= 1000 kg/m

Calculate the density, specific weight and weight of one litre petrol of specific 

Volume = 1 lt. = 1 * 1000 cm

Sp. Gravity = S = 0.7

Density (ρ) = S * 1000 kg/m3

Sp. Weight (w) = ρ*g = 700*9.81 N/m

= Weight/Volume or w = W/V

  

  

  

If the velocity distribution over a plate is given by u = 

velocity in metre per second at a distance y me

shear stress at y = 0 and y = 0.15m. Take dynamic viscosity of fluid as 8.63 poises.

 

N.B.K.R. INSTITUTE OF SCIENCE & TECHNOLOGY: VIDYANAGAR

Calculate the specific weight, density and specific gravity of one litre of a liquid 

Volume = 1 litre = 1/1000 m

Specific weight (w) = Weight / Volume = 7/ (1/1000) = 7000 N/m

= w/g = 7000/9.81 kg/m

Specific gravity = Density of liquid/ Density of water = 712.5/1000 = 0.7135 

= 1000 kg/m

Calculate the density, specific weight and weight of one litre petrol of specific 

Volume = 1 lt. = 1 * 1000 cm

Sp. Gravity = S = 0.7 

3 = 0.7 * 1000 = 700 kg/m

Sp. Weight (w) = ρ*g = 700*9.81 N/m

= Weight/Volume or w = W/V

 

 

 

If the velocity distribution over a plate is given by u = 

velocity in metre per second at a distance y me

shear stress at y = 0 and y = 0.15m. Take dynamic viscosity of fluid as 8.63 poises.

N.B.K.R. INSTITUTE OF SCIENCE & TECHNOLOGY: VIDYANAGAR
|| e

Calculate the specific weight, density and specific gravity of one litre of a liquid 

Volume = 1 litre = 1/1000 m

Specific weight (w) = Weight / Volume = 7/ (1/1000) = 7000 N/m

= w/g = 7000/9.81 kg/m

Specific gravity = Density of liquid/ Density of water = 712.5/1000 = 0.7135 

= 1000 kg/m3]

Calculate the density, specific weight and weight of one litre petrol of specific 

Volume = 1 lt. = 1 * 1000 cm3 

 

= 0.7 * 1000 = 700 kg/m

Sp. Weight (w) = ρ*g = 700*9.81 N/m

= Weight/Volume or w = W/V

           

  

  

If the velocity distribution over a plate is given by u = 

velocity in metre per second at a distance y me

shear stress at y = 0 and y = 0.15m. Take dynamic viscosity of fluid as 8.63 poises.

N.B.K.R. INSTITUTE OF SCIENCE & TECHNOLOGY: VIDYANAGAR
|| e

**********
PROBLEMS
**********

Calculate the specific weight, density and specific gravity of one litre of a liquid 

Volume = 1 litre = 1/1000 m

Specific weight (w) = Weight / Volume = 7/ (1/1000) = 7000 N/m

= w/g = 7000/9.81 kg/m3 = 713.5 kg/m

Specific gravity = Density of liquid/ Density of water = 712.5/1000 = 0.7135 

] 

Calculate the density, specific weight and weight of one litre petrol of specific 

 = 1000/10

= 0.7 * 1000 = 700 kg/m

Sp. Weight (w) = ρ*g = 700*9.81 N/m

= Weight/Volume or w = W/V

          

 

 

If the velocity distribution over a plate is given by u = 

velocity in metre per second at a distance y me

shear stress at y = 0 and y = 0.15m. Take dynamic viscosity of fluid as 8.63 poises.

N.B.K.R. INSTITUTE OF SCIENCE & TECHNOLOGY: VIDYANAGAR
-LEARNING || 

**********
PROBLEMS
**********

Calculate the specific weight, density and specific gravity of one litre of a liquid 

Volume = 1 litre = 1/1000 m3

Specific weight (w) = Weight / Volume = 7/ (1/1000) = 7000 N/m

= 713.5 kg/m

Specific gravity = Density of liquid/ Density of water = 712.5/1000 = 0.7135 

Calculate the density, specific weight and weight of one litre petrol of specific 

= 1000/10

= 0.7 * 1000 = 700 kg/m

Sp. Weight (w) = ρ*g = 700*9.81 N/m3 = 6867 N/m

= Weight/Volume or w = W/V

          w = W/0.001 or 6867 = W/0.001 

 

 

If the velocity distribution over a plate is given by u = 

velocity in metre per second at a distance y me

shear stress at y = 0 and y = 0.15m. Take dynamic viscosity of fluid as 8.63 poises.

N.B.K.R. INSTITUTE OF SCIENCE & TECHNOLOGY: VIDYANAGAR
LEARNING || 

 

**********
PROBLEMS
**********

Calculate the specific weight, density and specific gravity of one litre of a liquid 

3 Or  = 1000 cm

Specific weight (w) = Weight / Volume = 7/ (1/1000) = 7000 N/m

= 713.5 kg/m

Specific gravity = Density of liquid/ Density of water = 712.5/1000 = 0.7135 

Calculate the density, specific weight and weight of one litre petrol of specific 

= 1000/10

= 0.7 * 1000 = 700 kg/m

= 6867 N/m

= Weight/Volume or w = W/V

w = W/0.001 or 6867 = W/0.001 

  

  

If the velocity distribution over a plate is given by u = 

velocity in metre per second at a distance y me

shear stress at y = 0 and y = 0.15m. Take dynamic viscosity of fluid as 8.63 poises.

N.B.K.R. INSTITUTE OF SCIENCE & TECHNOLOGY: VIDYANAGAR
LEARNING || 

**********
PROBLEMS
**********

Calculate the specific weight, density and specific gravity of one litre of a liquid 

Or  = 1000 cm

Specific weight (w) = Weight / Volume = 7/ (1/1000) = 7000 N/m

= 713.5 kg/m

Specific gravity = Density of liquid/ Density of water = 712.5/1000 = 0.7135 

Calculate the density, specific weight and weight of one litre petrol of specific 

= 1000/106 m

= 0.7 * 1000 = 700 kg/m

= 6867 N/m

= Weight/Volume or w = W/V

w = W/0.001 or 6867 = W/0.001 

 

 

If the velocity distribution over a plate is given by u = 

velocity in metre per second at a distance y me

shear stress at y = 0 and y = 0.15m. Take dynamic viscosity of fluid as 8.63 poises.

N.B.K.R. INSTITUTE OF SCIENCE & TECHNOLOGY: VIDYANAGAR
LEARNING ||  

********** 
PROBLEMS 
********** 

Calculate the specific weight, density and specific gravity of one litre of a liquid 

Or  = 1000 cm

Specific weight (w) = Weight / Volume = 7/ (1/1000) = 7000 N/m

= 713.5 kg/m

Specific gravity = Density of liquid/ Density of water = 712.5/1000 = 0.7135 

Calculate the density, specific weight and weight of one litre petrol of specific 

m3 

= 0.7 * 1000 = 700 kg/m

= 6867 N/m

= Weight/Volume or w = W/V 

w = W/0.001 or 6867 = W/0.001 

  

  

If the velocity distribution over a plate is given by u = 

velocity in metre per second at a distance y me

shear stress at y = 0 and y = 0.15m. Take dynamic viscosity of fluid as 8.63 poises.

N.B.K.R. INSTITUTE OF SCIENCE & TECHNOLOGY: VIDYANAGAR
 

Calculate the specific weight, density and specific gravity of one litre of a liquid 

Or  = 1000 cm

Specific weight (w) = Weight / Volume = 7/ (1/1000) = 7000 N/m

= 713.5 kg/m3. 

Specific gravity = Density of liquid/ Density of water = 712.5/1000 = 0.7135 

Calculate the density, specific weight and weight of one litre petrol of specific 

 = 0.001 m

= 0.7 * 1000 = 700 kg/m

= 6867 N/m3.

w = W/0.001 or 6867 = W/0.001 

 

 

If the velocity distribution over a plate is given by u = 

velocity in metre per second at a distance y metre above the plate, determine the 

shear stress at y = 0 and y = 0.15m. Take dynamic viscosity of fluid as 8.63 poises.

N.B.K.R. INSTITUTE OF SCIENCE & TECHNOLOGY: VIDYANAGAR

Calculate the specific weight, density and specific gravity of one litre of a liquid 

Or  = 1000 cm3

Specific weight (w) = Weight / Volume = 7/ (1/1000) = 7000 N/m

 

Specific gravity = Density of liquid/ Density of water = 712.5/1000 = 0.7135 

Calculate the density, specific weight and weight of one litre petrol of specific 

= 0.001 m

= 0.7 * 1000 = 700 kg/m3. 

. 

w = W/0.001 or 6867 = W/0.001 

 

 

If the velocity distribution over a plate is given by u = 

tre above the plate, determine the 

shear stress at y = 0 and y = 0.15m. Take dynamic viscosity of fluid as 8.63 poises.

N.B.K.R. INSTITUTE OF SCIENCE & TECHNOLOGY: VIDYANAGAR

Calculate the specific weight, density and specific gravity of one litre of a liquid 

3. 

Specific weight (w) = Weight / Volume = 7/ (1/1000) = 7000 N/m

Specific gravity = Density of liquid/ Density of water = 712.5/1000 = 0.7135 

Calculate the density, specific weight and weight of one litre petrol of specific 

= 0.001 m

 

w = W/0.001 or 6867 = W/0.001 

 W = 6867 * 0.001

 W =

If the velocity distribution over a plate is given by u = 
�

�

tre above the plate, determine the 

shear stress at y = 0 and y = 0.15m. Take dynamic viscosity of fluid as 8.63 poises.

N.B.K.R. INSTITUTE OF SCIENCE & TECHNOLOGY: VIDYANAGAR

Calculate the specific weight, density and specific gravity of one litre of a liquid 

Specific weight (w) = Weight / Volume = 7/ (1/1000) = 7000 N/m

Specific gravity = Density of liquid/ Density of water = 712.5/1000 = 0.7135 

Calculate the density, specific weight and weight of one litre petrol of specific 

= 0.001 m3 

w = W/0.001 or 6867 = W/0.001 

W = 6867 * 0.001

W = 6.867 N

�

�
�

tre above the plate, determine the 

shear stress at y = 0 and y = 0.15m. Take dynamic viscosity of fluid as 8.63 poises.

N.B.K.R. INSTITUTE OF SCIENCE & TECHNOLOGY: VIDYANAGAR

Calculate the specific weight, density and specific gravity of one litre of a liquid 

Specific weight (w) = Weight / Volume = 7/ (1/1000) = 7000 N/m

Specific gravity = Density of liquid/ Density of water = 712.5/1000 = 0.7135 

Calculate the density, specific weight and weight of one litre petrol of specific 

 

w = W/0.001 or 6867 = W/0.001 

W = 6867 * 0.001

6.867 N

−  

tre above the plate, determine the 

shear stress at y = 0 and y = 0.15m. Take dynamic viscosity of fluid as 8.63 poises.

N.B.K.R. INSTITUTE OF SCIENCE & TECHNOLOGY: VIDYANAGAR

Calculate the specific weight, density and specific gravity of one litre of a liquid 

Specific weight (w) = Weight / Volume = 7/ (1/1000) = 7000 N/m3. 

Specific gravity = Density of liquid/ Density of water = 712.5/1000 = 0.7135 

Calculate the density, specific weight and weight of one litre petrol of specific 

w = W/0.001 or 6867 = W/0.001 

W = 6867 * 0.001

6.867 N

 ��

tre above the plate, determine the 

shear stress at y = 0 and y = 0.15m. Take dynamic viscosity of fluid as 8.63 poises.

N.B.K.R. INSTITUTE OF SCIENCE & TECHNOLOGY: VIDYANAGAR

Calculate the specific weight, density and specific gravity of one litre of a liquid 

 

Specific gravity = Density of liquid/ Density of water = 712.5/1000 = 0.7135 

Calculate the density, specific weight and weight of one litre petrol of specific 

w = W/0.001 or 6867 = W/0.001 

W = 6867 * 0.001

6.867 N. 

 in which u is the 

tre above the plate, determine the 

shear stress at y = 0 and y = 0.15m. Take dynamic viscosity of fluid as 8.63 poises.

N.B.K.R. INSTITUTE OF SCIENCE & TECHNOLOGY: VIDYANAGAR  

Calculate the specific weight, density and specific gravity of one litre of a liquid 

Specific gravity = Density of liquid/ Density of water = 712.5/1000 = 0.7135 

Calculate the density, specific weight and weight of one litre petrol of specific 

w = W/0.001 or 6867 = W/0.001  

W = 6867 * 0.001

 

in which u is the 

tre above the plate, determine the 

shear stress at y = 0 and y = 0.15m. Take dynamic viscosity of fluid as 8.63 poises.

Calculate the specific weight, density and specific gravity of one litre of a liquid 

Specific gravity = Density of liquid/ Density of water = 712.5/1000 = 0.7135 

Calculate the density, specific weight and weight of one litre petrol of specific 

 

W = 6867 * 0.001 

in which u is the 

tre above the plate, determine the 

shear stress at y = 0 and y = 0.15m. Take dynamic viscosity of fluid as 8.63 poises.

Calculate the specific weight, density and specific gravity of one litre of a liquid 

Specific gravity = Density of liquid/ Density of water = 712.5/1000 = 0.7135 

Calculate the density, specific weight and weight of one litre petrol of specific 

in which u is the 

tre above the plate, determine the 

shear stress at y = 0 and y = 0.15m. Take dynamic viscosity of fluid as 8.63 poises.

Calculate the specific weight, density and specific gravity of one litre of a liquid 

Specific gravity = Density of liquid/ Density of water = 712.5/1000 = 0.7135 

Calculate the density, specific weight and weight of one litre petrol of specific 

in which u is the 

tre above the plate, determine the 

shear stress at y = 0 and y = 0.15m. Take dynamic viscosity of fluid as 8.63 poises.

Calculate the specific weight, density and specific gravity of one litre of a liquid 

Specific gravity = Density of liquid/ Density of water = 712.5/1000 = 0.7135 

Calculate the density, specific weight and weight of one litre petrol of specific 

in which u is the 

tre above the plate, determine the 

shear stress at y = 0 and y = 0.15m. Take dynamic viscosity of fluid as 8.63 poises. 

Calculate the specific weight, density and specific gravity of one litre of a liquid 

Specific gravity = Density of liquid/ Density of water = 712.5/1000 = 0.7135                

Calculate the density, specific weight and weight of one litre petrol of specific 

in which u is the 

tre above the plate, determine the 
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(i)

4.

1.

UNIT 

Value of µ = 8.63 poise = 8.63/10 Ns/m

Now shear stress i

(i) Shear stress at y = 0 

      

 

4. A plate 0.025mm distant from a fixed plate, moves at 60 cm/s and requires a force 

of 2 N per unit area i.e., 2 N/m

viscosity between the plates.

Sol: 

 

 

0.025*10

 

Exercise 

1. A flat plate of area 1.5*10

another plate located at a distance of 0.15mm from it. Find the force and power 

required to maintain this speed, if the fluid 

poise

 

 – I  : 

∴

  

  

Value of µ = 8.63 poise = 8.63/10 Ns/m

Now shear stress i

Shear stress at y = 0 

      (ii) 

 i.e., τ at y = 0.15 → µ*

A plate 0.025mm distant from a fixed plate, moves at 60 cm/s and requires a force 

of 2 N per unit area i.e., 2 N/m

viscosity between the plates.

Sol: 

 Given:

  

0.025*10

     

Exercise 

A flat plate of area 1.5*10

another plate located at a distance of 0.15mm from it. Find the force and power 

required to maintain this speed, if the fluid 

poise

 

I  : FLUID PROPERTIES

∴
��

��

  =
�

�

  =
�

�

Value of µ = 8.63 poise = 8.63/10 Ns/m

Now shear stress i

Shear stress at y = 0 

(ii)   

i.e., τ at y = 0.15 → µ*

A plate 0.025mm distant from a fixed plate, moves at 60 cm/s and requires a force 

of 2 N per unit area i.e., 2 N/m

viscosity between the plates.

Sol:  

Given:

 

0.025*10

    µ = 8.33*10

Exercise 

A flat plate of area 1.5*10

another plate located at a distance of 0.15mm from it. Find the force and power 

required to maintain this speed, if the fluid 

poise. 

LUID PROPERTIES

��

��
 =

�

�
��

��
 

�

�
−

Also      

�

�
−

Value of µ = 8.63 poise = 8.63/10 Ns/m

Now shear stress i

Shear stress at y = 0 

i.e., τ at y = 0 → µ*

  Shear stress at y = 0.15m is given by 

i.e., τ at y = 0.15 → µ*

A plate 0.025mm distant from a fixed plate, moves at 60 cm/s and requires a force 

of 2 N per unit area i.e., 2 N/m

viscosity between the plates.

Given:

 

0.025*10-3

Velocity of upper plate, du = 60 cm/s = 0.6 m/s

Force on upper plate, F = 2.0 N/ m

This is the value of shea

Let the fluid viscosity between the plates is µ

Using the relation 

Where

 

 

 

∴ 2.0 = µ * [(0.60)/(0.025*10

µ = 8.33*10

Exercise  

A flat plate of area 1.5*10

another plate located at a distance of 0.15mm from it. Find the force and power 

required to maintain this speed, if the fluid 

 

LUID PROPERTIES
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�

�
−

 at  

−  2(

Also      

−  2(

Value of µ = 8.63 poise = 8.63/10 Ns/m

Now shear stress i

Shear stress at y = 0 

i.e., τ at y = 0 → µ*

Shear stress at y = 0.15m is given by 

i.e., τ at y = 0.15 → µ*

A plate 0.025mm distant from a fixed plate, moves at 60 cm/s and requires a force 

of 2 N per unit area i.e., 2 N/m

viscosity between the plates.

Given: 

 Distance between plates, dy = 0.025 mm = 
3 m

Velocity of upper plate, du = 60 cm/s = 0.6 m/s

Force on upper plate, F = 2.0 N/ m

This is the value of shea

Let the fluid viscosity between the plates is µ

Using the relation 

here

 dy = change of distance = 0.025*10

 τ = Force per unit area = 2.0 N/m

2.0 = µ * [(0.60)/(0.025*10

µ = 8.33*10

 

A flat plate of area 1.5*10

another plate located at a distance of 0.15mm from it. Find the force and power 

required to maintain this speed, if the fluid 

LUID PROPERTIES
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−  2�

 y = 0; 

(0) 

Also      
��

��

(0.15

Value of µ = 8.63 poise = 8.63/10 Ns/m

Now shear stress i

Shear stress at y = 0 

i.e., τ at y = 0 → µ*

Shear stress at y = 0.15m is given by 

i.e., τ at y = 0.15 → µ*

A plate 0.025mm distant from a fixed plate, moves at 60 cm/s and requires a force 

of 2 N per unit area i.e., 2 N/m

viscosity between the plates.

Distance between plates, dy = 0.025 mm = 

m 

Velocity of upper plate, du = 60 cm/s = 0.6 m/s

Force on upper plate, F = 2.0 N/ m

This is the value of shea

Let the fluid viscosity between the plates is µ

Using the relation 

here du =  change of velocity = u 

dy = change of distance = 0.025*10

τ = Force per unit area = 2.0 N/m

2.0 = µ * [(0.60)/(0.025*10

µ = 8.33*10

A flat plate of area 1.5*10

another plate located at a distance of 0.15mm from it. Find the force and power 

required to maintain this speed, if the fluid 

LUID PROPERTIES
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� 

y = 0; 

 = 0.667
��

��
  at y = 0.15; 

15)

Value of µ = 8.63 poise = 8.63/10 Ns/m

Now shear stress is given by equation as τ = µ*

Shear stress at y = 0 

i.e., τ at y = 0 → µ*

Shear stress at y = 0.15m is given by 

i.e., τ at y = 0.15 → µ*

A plate 0.025mm distant from a fixed plate, moves at 60 cm/s and requires a force 

of 2 N per unit area i.e., 2 N/m

viscosity between the plates.

Distance between plates, dy = 0.025 mm = 

Velocity of upper plate, du = 60 cm/s = 0.6 m/s

Force on upper plate, F = 2.0 N/ m

This is the value of shea

Let the fluid viscosity between the plates is µ

Using the relation 

du =  change of velocity = u 

dy = change of distance = 0.025*10

τ = Force per unit area = 2.0 N/m

2.0 = µ * [(0.60)/(0.025*10

µ = 8.33*10-3

A flat plate of area 1.5*10

another plate located at a distance of 0.15mm from it. Find the force and power 

required to maintain this speed, if the fluid 

LUID PROPERTIES
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y = 0;  

= 0.667

at y = 0.15; 

) = 0.667 

Value of µ = 8.63 poise = 8.63/10 Ns/m

s given by equation as τ = µ*

Shear stress at y = 0  

i.e., τ at y = 0 → µ*

Shear stress at y = 0.15m is given by 

i.e., τ at y = 0.15 → µ*

A plate 0.025mm distant from a fixed plate, moves at 60 cm/s and requires a force 

of 2 N per unit area i.e., 2 N/m

viscosity between the plates.

Distance between plates, dy = 0.025 mm = 

Velocity of upper plate, du = 60 cm/s = 0.6 m/s

Force on upper plate, F = 2.0 N/ m

This is the value of shea

Let the fluid viscosity between the plates is µ

Using the relation 

du =  change of velocity = u 

dy = change of distance = 0.025*10

τ = Force per unit area = 2.0 N/m

2.0 = µ * [(0.60)/(0.025*10
3 Ns/m

A flat plate of area 1.5*10

another plate located at a distance of 0.15mm from it. Find the force and power 

required to maintain this speed, if the fluid 

LUID PROPERTIES 
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= 0.667 

at y = 0.15; 

= 0.667 

Value of µ = 8.63 poise = 8.63/10 Ns/m

s given by equation as τ = µ*

i.e., τ at y = 0 → µ*

Shear stress at y = 0.15m is given by 

i.e., τ at y = 0.15 → µ*

A plate 0.025mm distant from a fixed plate, moves at 60 cm/s and requires a force 

of 2 N per unit area i.e., 2 N/m

viscosity between the plates.

Distance between plates, dy = 0.025 mm = 

Velocity of upper plate, du = 60 cm/s = 0.6 m/s

Force on upper plate, F = 2.0 N/ m

This is the value of shea

Let the fluid viscosity between the plates is µ

Using the relation 

du =  change of velocity = u 

dy = change of distance = 0.025*10

τ = Force per unit area = 2.0 N/m

2.0 = µ * [(0.60)/(0.025*10

Ns/m

A flat plate of area 1.5*10

another plate located at a distance of 0.15mm from it. Find the force and power 

required to maintain this speed, if the fluid 
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at y = 0.15; 

= 0.667 –

Value of µ = 8.63 poise = 8.63/10 Ns/m

s given by equation as τ = µ*

i.e., τ at y = 0 → µ*
��

��

Shear stress at y = 0.15m is given by 

i.e., τ at y = 0.15 → µ*
��

��

A plate 0.025mm distant from a fixed plate, moves at 60 cm/s and requires a force 

of 2 N per unit area i.e., 2 N/m

viscosity between the plates.

Distance between plates, dy = 0.025 mm = 

Velocity of upper plate, du = 60 cm/s = 0.6 m/s

Force on upper plate, F = 2.0 N/ m

This is the value of shea

Let the fluid viscosity between the plates is µ

Using the relation τ = µ*

du =  change of velocity = u 

dy = change of distance = 0.025*10

τ = Force per unit area = 2.0 N/m

2.0 = µ * [(0.60)/(0.025*10

Ns/m2 or 8.33*10

A flat plate of area 1.5*10

another plate located at a distance of 0.15mm from it. Find the force and power 

required to maintain this speed, if the fluid 
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at y = 0.15; 

– 0.30 = 0.367

Value of µ = 8.63 poise = 8.63/10 Ns/m

s given by equation as τ = µ*

��

��
at y = 0 

Shear stress at y = 0.15m is given by 
��

��
at y = 0.15 

A plate 0.025mm distant from a fixed plate, moves at 60 cm/s and requires a force 

of 2 N per unit area i.e., 2 N/m

viscosity between the plates. 

Distance between plates, dy = 0.025 mm = 

Velocity of upper plate, du = 60 cm/s = 0.6 m/s

Force on upper plate, F = 2.0 N/ m

This is the value of shea

Let the fluid viscosity between the plates is µ

τ = µ*

du =  change of velocity = u 

dy = change of distance = 0.025*10

τ = Force per unit area = 2.0 N/m

2.0 = µ * [(0.60)/(0.025*10

or 8.33*10

A flat plate of area 1.5*10-6 

another plate located at a distance of 0.15mm from it. Find the force and power 

required to maintain this speed, if the fluid 
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0.30 = 0.367

Value of µ = 8.63 poise = 8.63/10 Ns/m

s given by equation as τ = µ*

at y = 0 

Shear stress at y = 0.15m is given by 

at y = 0.15 

A plate 0.025mm distant from a fixed plate, moves at 60 cm/s and requires a force 

of 2 N per unit area i.e., 2 N/m

 

Distance between plates, dy = 0.025 mm = 

Velocity of upper plate, du = 60 cm/s = 0.6 m/s

Force on upper plate, F = 2.0 N/ m

This is the value of shear stress i.e., τ

Let the fluid viscosity between the plates is µ

τ = µ*
��

��

du =  change of velocity = u 

dy = change of distance = 0.025*10

τ = Force per unit area = 2.0 N/m

2.0 = µ * [(0.60)/(0.025*10

or 8.33*10

 mm

another plate located at a distance of 0.15mm from it. Find the force and power 

required to maintain this speed, if the fluid 
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0.30 = 0.367

Value of µ = 8.63 poise = 8.63/10 Ns/m

s given by equation as τ = µ*

at y = 0 → 0.863*0.667 =

Shear stress at y = 0.15m is given by 

at y = 0.15 

A plate 0.025mm distant from a fixed plate, moves at 60 cm/s and requires a force 

of 2 N per unit area i.e., 2 N/m2 

Distance between plates, dy = 0.025 mm = 

Velocity of upper plate, du = 60 cm/s = 0.6 m/s

Force on upper plate, F = 2.0 N/ m

r stress i.e., τ

Let the fluid viscosity between the plates is µ
��

��
 

du =  change of velocity = u 

dy = change of distance = 0.025*10

τ = Force per unit area = 2.0 N/m

2.0 = µ * [(0.60)/(0.025*10-3

or 8.33*10

mm2 is pulled with a speed of 0.4 m/s relative to 

another plate located at a distance of 0.15mm from it. Find the force and power 

required to maintain this speed, if the fluid 
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0.30 = 0.367

Value of µ = 8.63 poise = 8.63/10 Ns/m2 

s given by equation as τ = µ*

→ 0.863*0.667 =

Shear stress at y = 0.15m is given by 

at y = 0.15 → 0.863 * 0.367 = 

A plate 0.025mm distant from a fixed plate, moves at 60 cm/s and requires a force 

 to maintain this speed. Determine the fluid 

Distance between plates, dy = 0.025 mm = 

Velocity of upper plate, du = 60 cm/s = 0.6 m/s

Force on upper plate, F = 2.0 N/ m

r stress i.e., τ

Let the fluid viscosity between the plates is µ

du =  change of velocity = u 

dy = change of distance = 0.025*10

τ = Force per unit area = 2.0 N/m

3)]  

or 8.33*10-5*10poise

is pulled with a speed of 0.4 m/s relative to 

another plate located at a distance of 0.15mm from it. Find the force and power 

required to maintain this speed, if the fluid 
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LEARNING || 

 

0.30 = 0.367 

 

s given by equation as τ = µ*

→ 0.863*0.667 =

Shear stress at y = 0.15m is given by 

→ 0.863 * 0.367 = 

A plate 0.025mm distant from a fixed plate, moves at 60 cm/s and requires a force 

to maintain this speed. Determine the fluid 

Distance between plates, dy = 0.025 mm = 

Velocity of upper plate, du = 60 cm/s = 0.6 m/s

Force on upper plate, F = 2.0 N/ m2.

r stress i.e., τ

Let the fluid viscosity between the plates is µ

du =  change of velocity = u –

dy = change of distance = 0.025*10

τ = Force per unit area = 2.0 N/m

 

*10poise

is pulled with a speed of 0.4 m/s relative to 

another plate located at a distance of 0.15mm from it. Find the force and power 

required to maintain this speed, if the fluid 
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s given by equation as τ = µ*

→ 0.863*0.667 =

Shear stress at y = 0.15m is given by 

→ 0.863 * 0.367 = 

A plate 0.025mm distant from a fixed plate, moves at 60 cm/s and requires a force 

to maintain this speed. Determine the fluid 

Distance between plates, dy = 0.025 mm = 

Velocity of upper plate, du = 60 cm/s = 0.6 m/s

. 

r stress i.e., τ 

Let the fluid viscosity between the plates is µ

– 0 = 0.60 m/s

dy = change of distance = 0.025*10

τ = Force per unit area = 2.0 N/m2 

*10poise

is pulled with a speed of 0.4 m/s relative to 

another plate located at a distance of 0.15mm from it. Find the force and power 

required to maintain this speed, if the fluid separating
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s given by equation as τ = µ*
��

��

→ 0.863*0.667 =

Shear stress at y = 0.15m is given by  

→ 0.863 * 0.367 = 

A plate 0.025mm distant from a fixed plate, moves at 60 cm/s and requires a force 

to maintain this speed. Determine the fluid 

Distance between plates, dy = 0.025 mm = 

Velocity of upper plate, du = 60 cm/s = 0.6 m/s

Let the fluid viscosity between the plates is µ

0 = 0.60 m/s

dy = change of distance = 0.025*10-3 m

 

*10poise =

is pulled with a speed of 0.4 m/s relative to 

another plate located at a distance of 0.15mm from it. Find the force and power 

separating
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��

��
 

→ 0.863*0.667 =

→ 0.863 * 0.367 = 

A plate 0.025mm distant from a fixed plate, moves at 60 cm/s and requires a force 

to maintain this speed. Determine the fluid 

Distance between plates, dy = 0.025 mm = 

Velocity of upper plate, du = 60 cm/s = 0.6 m/s

Let the fluid viscosity between the plates is µ

0 = 0.60 m/s

m 

= 8.33 * 10

is pulled with a speed of 0.4 m/s relative to 

another plate located at a distance of 0.15mm from it. Find the force and power 

separating
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→ 0.863*0.667 = 0.5756 N/m

→ 0.863 * 0.367 = 

A plate 0.025mm distant from a fixed plate, moves at 60 cm/s and requires a force 

to maintain this speed. Determine the fluid 

Distance between plates, dy = 0.025 mm = 

Velocity of upper plate, du = 60 cm/s = 0.6 m/s 

Let the fluid viscosity between the plates is µ 

0 = 0.60 m/s

8.33 * 10

is pulled with a speed of 0.4 m/s relative to 

another plate located at a distance of 0.15mm from it. Find the force and power 

separating
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0.5756 N/m

→ 0.863 * 0.367 = 0.3167 N/m

A plate 0.025mm distant from a fixed plate, moves at 60 cm/s and requires a force 

to maintain this speed. Determine the fluid 

Distance between plates, dy = 0.025 mm = 

 

0 = 0.60 m/s 

8.33 * 10

is pulled with a speed of 0.4 m/s relative to 

another plate located at a distance of 0.15mm from it. Find the force and power 

separating them is having viscosity as 1 
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0.5756 N/m

0.3167 N/m

A plate 0.025mm distant from a fixed plate, moves at 60 cm/s and requires a force 

to maintain this speed. Determine the fluid 

 

8.33 * 10-4 

is pulled with a speed of 0.4 m/s relative to 

another plate located at a distance of 0.15mm from it. Find the force and power 

them is having viscosity as 1 
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0.5756 N/m

0.3167 N/m

A plate 0.025mm distant from a fixed plate, moves at 60 cm/s and requires a force 

to maintain this speed. Determine the fluid 

 poise

is pulled with a speed of 0.4 m/s relative to 

another plate located at a distance of 0.15mm from it. Find the force and power 

them is having viscosity as 1 
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0.5756 N/m2

0.3167 N/m

A plate 0.025mm distant from a fixed plate, moves at 60 cm/s and requires a force 

to maintain this speed. Determine the fluid 

poise 

is pulled with a speed of 0.4 m/s relative to 

another plate located at a distance of 0.15mm from it. Find the force and power 

them is having viscosity as 1 
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2. 

0.3167 N/m

A plate 0.025mm distant from a fixed plate, moves at 60 cm/s and requires a force 

to maintain this speed. Determine the fluid 

 

is pulled with a speed of 0.4 m/s relative to 

another plate located at a distance of 0.15mm from it. Find the force and power 

them is having viscosity as 1 
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0.3167 N/m2. 

A plate 0.025mm distant from a fixed plate, moves at 60 cm/s and requires a force 

to maintain this speed. Determine the fluid 

is pulled with a speed of 0.4 m/s relative to 

another plate located at a distance of 0.15mm from it. Find the force and power 

them is having viscosity as 1 

 

A plate 0.025mm distant from a fixed plate, moves at 60 cm/s and requires a force 

to maintain this speed. Determine the fluid 

is pulled with a speed of 0.4 m/s relative to 

another plate located at a distance of 0.15mm from it. Find the force and power 

them is having viscosity as 1 

A plate 0.025mm distant from a fixed plate, moves at 60 cm/s and requires a force 

to maintain this speed. Determine the fluid 

is pulled with a speed of 0.4 m/s relative to 

another plate located at a distance of 0.15mm from it. Find the force and power 

them is having viscosity as 1 

A plate 0.025mm distant from a fixed plate, moves at 60 cm/s and requires a force 

to maintain this speed. Determine the fluid 

is pulled with a speed of 0.4 m/s relative to 

another plate located at a distance of 0.15mm from it. Find the force and power 

them is having viscosity as 1 

A plate 0.025mm distant from a fixed plate, moves at 60 cm/s and requires a force 

to maintain this speed. Determine the fluid 

is pulled with a speed of 0.4 m/s relative to 

another plate located at a distance of 0.15mm from it. Find the force and power 

them is having viscosity as 1 

A plate 0.025mm distant from a fixed plate, moves at 60 cm/s and requires a force 

to maintain this speed. Determine the fluid 

is pulled with a speed of 0.4 m/s relative to 

another plate located at a distance of 0.15mm from it. Find the force and power 

them is having viscosity as 1 
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5.

1.

2.

(i)

(ii)

3.

UNIT 

2. Determine the intensity of the 

used for lubricating the clearance between a shaft of diameter 10 cm and its jo

b

5. Calculate the dynamic v

square plate of size 0.8 m * 0.8 m and an inclined plane with angle of inclination 

30

inclined plane with a uniform velocity of 0.3 m/s. the 

thickness of oil film is 1.5mm

Sol: Given,

 

 

 

 

 

 

 

 

 

 

Exercise

1. Two horizontal 

filled with oil viscosity 14 poise. Calculate the shear stress in oil if upper plate is 

moved a

Ans: 280 N/m

2. The space between two square flat parallel plates is filled wi

plate

moves at 2.5 m per sec requires a force of 98.1 N to maintain the speed. 

Determine:

(i) The dynamic viscosity of the oil in poise, and

(ii) The kinematic vi

Ans: 13.635 poise, 14.35 stokes.

3. Find the kinematic viscosity of 

a point in oil is 0.2452 N

Ans: 12.5 stokes

 – I  : 

Determine the intensity of the 

used for lubricating the clearance between a shaft of diameter 10 cm and its jo

bearing. The clearance is 1.5 mm

Calculate the dynamic v

square plate of size 0.8 m * 0.8 m and an inclined plane with angle of inclination 

30o 

inclined plane with a uniform velocity of 0.3 m/s. the 

thickness of oil film is 1.5mm

Sol: Given,

 Area of the plate

 Angle of plane, 

 Weigh

 Velocity of plate,

 Thickness of oil film, 

 Let the viscosity of fluid between plate and inclined plane is µ

 Component of weight W, along the plane = W cos 60

 Thus the 

 Shear stress = 

 From relation,

Exercise

Two horizontal 

filled with oil viscosity 14 poise. Calculate the shear stress in oil if upper plate is 

moved a

Ans: 280 N/m

The space between two square flat parallel plates is filled wi

plate

moves at 2.5 m per sec requires a force of 98.1 N to maintain the speed. 

Determine:

The dynamic viscosity of the oil in poise, and

The kinematic vi

Ans: 13.635 poise, 14.35 stokes.

Find the kinematic viscosity of 

a point in oil is 0.2452 N

Ans: 12.5 stokes

I  : FLUID PROPERTIES

Determine the intensity of the 

used for lubricating the clearance between a shaft of diameter 10 cm and its jo

earing. The clearance is 1.5 mm

Calculate the dynamic v

square plate of size 0.8 m * 0.8 m and an inclined plane with angle of inclination 

 as shown in fig. the weight of the square plate is 300 N and it slides down the 

inclined plane with a uniform velocity of 0.3 m/s. the 

thickness of oil film is 1.5mm

Sol: Given,

Area of the plate

Angle of plane, 

Weigh

Velocity of plate,

Thickness of oil film, 

Let the viscosity of fluid between plate and inclined plane is µ

Component of weight W, along the plane = W cos 60

Thus the 

Shear stress = 

From relation,

Exercise

Two horizontal 

filled with oil viscosity 14 poise. Calculate the shear stress in oil if upper plate is 

moved a

Ans: 280 N/m

The space between two square flat parallel plates is filled wi

plate is 60

moves at 2.5 m per sec requires a force of 98.1 N to maintain the speed. 

Determine:

The dynamic viscosity of the oil in poise, and

The kinematic vi

Ans: 13.635 poise, 14.35 stokes.

Find the kinematic viscosity of 

a point in oil is 0.2452 N

Ans: 12.5 stokes

LUID PROPERTIES

Determine the intensity of the 

used for lubricating the clearance between a shaft of diameter 10 cm and its jo

earing. The clearance is 1.5 mm

Calculate the dynamic v

square plate of size 0.8 m * 0.8 m and an inclined plane with angle of inclination 

as shown in fig. the weight of the square plate is 300 N and it slides down the 

inclined plane with a uniform velocity of 0.3 m/s. the 

thickness of oil film is 1.5mm

Sol: Given,

Area of the plate

Angle of plane, 

Weigh

Velocity of plate,

Thickness of oil film, 

Let the viscosity of fluid between plate and inclined plane is µ

Component of weight W, along the plane = W cos 60

Thus the 

Shear stress = 

From relation,

We have, 

 

 

Exercise 

Two horizontal 

filled with oil viscosity 14 poise. Calculate the shear stress in oil if upper plate is 

moved a\with a velocity of 2.5 m/s.

Ans: 280 N/m

The space between two square flat parallel plates is filled wi

is 60

moves at 2.5 m per sec requires a force of 98.1 N to maintain the speed. 

Determine:

The dynamic viscosity of the oil in poise, and

The kinematic vi

Ans: 13.635 poise, 14.35 stokes.

Find the kinematic viscosity of 

a point in oil is 0.2452 N

Ans: 12.5 stokes

LUID PROPERTIES
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Determine the intensity of the 

used for lubricating the clearance between a shaft of diameter 10 cm and its jo

earing. The clearance is 1.5 mm

Calculate the dynamic v

square plate of size 0.8 m * 0.8 m and an inclined plane with angle of inclination 

as shown in fig. the weight of the square plate is 300 N and it slides down the 

inclined plane with a uniform velocity of 0.3 m/s. the 

thickness of oil film is 1.5mm

Sol: Given, 

Area of the plate

Angle of plane, 

Weight of plate, 

Velocity of plate,

Thickness of oil film, 

Let the viscosity of fluid between plate and inclined plane is µ

Component of weight W, along the plane = W cos 60

Thus the shear force, F, on the bottom surface of the plate = 150 N

Shear stress = 

From relation,

We have, 

  

  

Two horizontal 

filled with oil viscosity 14 poise. Calculate the shear stress in oil if upper plate is 

with a velocity of 2.5 m/s.

Ans: 280 N/m

The space between two square flat parallel plates is filled wi

is 60 cm. the thickness of the oil film is 12.5 mm. the upper plate, which is 

moves at 2.5 m per sec requires a force of 98.1 N to maintain the speed. 
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The dynamic viscosity of the oil in poise, and

The kinematic vi

Ans: 13.635 poise, 14.35 stokes.

Find the kinematic viscosity of 

a point in oil is 0.2452 N

Ans: 12.5 stokes
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Component of weight W, along the plane = W cos 60
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plates are placed 1.25 cm apart, the space between them being 

filled with oil viscosity 14 poise. Calculate the shear stress in oil if upper plate is 

with a velocity of 2.5 m/s.
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cm. the thickness of the oil film is 12.5 mm. the upper plate, which is 
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as shown in fig. the weight of the square plate is 300 N and it slides down the 

inclined plane with a uniform velocity of 0.3 m/s. the 

thickness of oil film is 1.5mm
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Let the viscosity of fluid between plate and inclined plane is µ

Component of weight W, along the plane = W cos 60

shear force, F, on the bottom surface of the plate = 150 N
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filled with oil viscosity 14 poise. Calculate the shear stress in oil if upper plate is 

with a velocity of 2.5 m/s.
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cm. the thickness of the oil film is 12.5 mm. the upper plate, which is 
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Find the kinematic viscosity of 

/m2

N.B.K.R. INSTITUTE OF SCIENCE & TECHNOLOGY: VIDYANAGAR

Determine the intensity of the 

used for lubricating the clearance between a shaft of diameter 10 cm and its jo

earing. The clearance is 1.5 mm

iscosity of an oil, which is used for lubricating between a 

square plate of size 0.8 m * 0.8 m and an inclined plane with angle of inclination 

as shown in fig. the weight of the square plate is 300 N and it slides down the 

inclined plane with a uniform velocity of 0.3 m/s. the 

thickness of oil film is 1.5mm 

 

 

W 

 

t = dy

Let the viscosity of fluid between plate and inclined plane is µ

Component of weight W, along the plane = W cos 60
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are placed 1.25 cm apart, the space between them being 

filled with oil viscosity 14 poise. Calculate the shear stress in oil if upper plate is 

with a velocity of 2.5 m/s.
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cm. the thickness of the oil film is 12.5 mm. the upper plate, which is 
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Determine the intensity of the shear of an oil having viscosity = 1 poise. The oil is 

used for lubricating the clearance between a shaft of diameter 10 cm and its jo

earing. The clearance is 1.5 mm and the shaft rotates at 150 r.p.m.
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iscosity of an oil, which is used for lubricating between a 

square plate of size 0.8 m * 0.8 m and an inclined plane with angle of inclination 

as shown in fig. the weight of the square plate is 300 N and it slides down the 

inclined plane with a uniform velocity of 0.3 m/s. the 

 

 = 0.80 * 0.80 = 0.64m
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t = dy = 1.5 * 10

Let the viscosity of fluid between plate and inclined plane is µ

Component of weight W, along the plane = W cos 60

shear force, F, on the bottom surface of the plate = 150 N

τ = F/Area = 150/0.60 N/m

150/0.64 = µ* [(0.30)/(1.5*10

1.17 N s/m

are placed 1.25 cm apart, the space between them being 

filled with oil viscosity 14 poise. Calculate the shear stress in oil if upper plate is 

with a velocity of 2.5 m/s.

The space between two square flat parallel plates is filled wi

cm. the thickness of the oil film is 12.5 mm. the upper plate, which is 

moves at 2.5 m per sec requires a force of 98.1 N to maintain the speed. 

The dynamic viscosity of the oil in poise, and

scosity of the oil in stokes if the sp. Gravity of the oil is 0.95

Ans: 13.635 poise, 14.35 stokes. 

Find the kinematic viscosity of an oil

and velocity gradient at the point is 0.2 per second.
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and the shaft rotates at 150 r.p.m.
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square plate of size 0.8 m * 0.8 m and an inclined plane with angle of inclination 

as shown in fig. the weight of the square plate is 300 N and it slides down the 

inclined plane with a uniform velocity of 0.3 m/s. the 

= 0.80 * 0.80 = 0.64m

= 30

= 300 N

= 0.30 m/s

= 1.5 * 10

Let the viscosity of fluid between plate and inclined plane is µ

Component of weight W, along the plane = W cos 60

shear force, F, on the bottom surface of the plate = 150 N

τ = F/Area = 150/0.60 N/m

150/0.64 = µ* [(0.30)/(1.5*10

1.17 N s/m

are placed 1.25 cm apart, the space between them being 

filled with oil viscosity 14 poise. Calculate the shear stress in oil if upper plate is 

with a velocity of 2.5 m/s. 

The space between two square flat parallel plates is filled wi

cm. the thickness of the oil film is 12.5 mm. the upper plate, which is 

moves at 2.5 m per sec requires a force of 98.1 N to maintain the speed. 

The dynamic viscosity of the oil in poise, and

scosity of the oil in stokes if the sp. Gravity of the oil is 0.95

an oil

and velocity gradient at the point is 0.2 per second.
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square plate of size 0.8 m * 0.8 m and an inclined plane with angle of inclination 

as shown in fig. the weight of the square plate is 300 N and it slides down the 

inclined plane with a uniform velocity of 0.3 m/s. the 

= 0.80 * 0.80 = 0.64m

= 30o 

= 300 N

= 0.30 m/s

= 1.5 * 10

Let the viscosity of fluid between plate and inclined plane is µ

Component of weight W, along the plane = W cos 60

shear force, F, on the bottom surface of the plate = 150 N

τ = F/Area = 150/0.60 N/m

150/0.64 = µ* [(0.30)/(1.5*10

1.17 N s/m2 

are placed 1.25 cm apart, the space between them being 

filled with oil viscosity 14 poise. Calculate the shear stress in oil if upper plate is 

 

The space between two square flat parallel plates is filled wi

cm. the thickness of the oil film is 12.5 mm. the upper plate, which is 

moves at 2.5 m per sec requires a force of 98.1 N to maintain the speed. 

The dynamic viscosity of the oil in poise, and

scosity of the oil in stokes if the sp. Gravity of the oil is 0.95

an oil having density 981 kg/m

and velocity gradient at the point is 0.2 per second.
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iscosity of an oil, which is used for lubricating between a 

square plate of size 0.8 m * 0.8 m and an inclined plane with angle of inclination 

as shown in fig. the weight of the square plate is 300 N and it slides down the 

inclined plane with a uniform velocity of 0.3 m/s. the 

= 0.80 * 0.80 = 0.64m

= 300 N 

= 0.30 m/s

= 1.5 * 10

Let the viscosity of fluid between plate and inclined plane is µ

Component of weight W, along the plane = W cos 60

shear force, F, on the bottom surface of the plate = 150 N

τ = F/Area = 150/0.60 N/m

150/0.64 = µ* [(0.30)/(1.5*10

 = 11.7 poise

are placed 1.25 cm apart, the space between them being 

filled with oil viscosity 14 poise. Calculate the shear stress in oil if upper plate is 

The space between two square flat parallel plates is filled wi

cm. the thickness of the oil film is 12.5 mm. the upper plate, which is 

moves at 2.5 m per sec requires a force of 98.1 N to maintain the speed. 

The dynamic viscosity of the oil in poise, and

scosity of the oil in stokes if the sp. Gravity of the oil is 0.95

having density 981 kg/m

and velocity gradient at the point is 0.2 per second.
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iscosity of an oil, which is used for lubricating between a 

square plate of size 0.8 m * 0.8 m and an inclined plane with angle of inclination 

as shown in fig. the weight of the square plate is 300 N and it slides down the 

inclined plane with a uniform velocity of 0.3 m/s. the 

= 0.80 * 0.80 = 0.64m

= 0.30 m/s 

= 1.5 * 10-3 m.

Let the viscosity of fluid between plate and inclined plane is µ

Component of weight W, along the plane = W cos 60

shear force, F, on the bottom surface of the plate = 150 N

τ = F/Area = 150/0.60 N/m

150/0.64 = µ* [(0.30)/(1.5*10

11.7 poise

are placed 1.25 cm apart, the space between them being 

filled with oil viscosity 14 poise. Calculate the shear stress in oil if upper plate is 

The space between two square flat parallel plates is filled wi

cm. the thickness of the oil film is 12.5 mm. the upper plate, which is 

moves at 2.5 m per sec requires a force of 98.1 N to maintain the speed. 

The dynamic viscosity of the oil in poise, and 

scosity of the oil in stokes if the sp. Gravity of the oil is 0.95

having density 981 kg/m

and velocity gradient at the point is 0.2 per second.
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Let the viscosity of fluid between plate and inclined plane is µ

Component of weight W, along the plane = W cos 60

shear force, F, on the bottom surface of the plate = 150 N

τ = F/Area = 150/0.60 N/m

150/0.64 = µ* [(0.30)/(1.5*10-

11.7 poise

are placed 1.25 cm apart, the space between them being 

filled with oil viscosity 14 poise. Calculate the shear stress in oil if upper plate is 

The space between two square flat parallel plates is filled wi

cm. the thickness of the oil film is 12.5 mm. the upper plate, which is 

moves at 2.5 m per sec requires a force of 98.1 N to maintain the speed. 

 

scosity of the oil in stokes if the sp. Gravity of the oil is 0.95

having density 981 kg/m

and velocity gradient at the point is 0.2 per second.
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Component of weight W, along the plane = W cos 60
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The space between two square flat parallel plates is filled wi

cm. the thickness of the oil film is 12.5 mm. the upper plate, which is 
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4. Determine the sp. Gravity of a fluid having viscosity 0.05 poise and kinematic 

viscosity 0.035 stokes.

Ans: 1.43

5. The velocity distribution for flow over a flat plate is given by u = 

u is the velocity in metre per second at a distance y metre above the plate. 

Determine t

poise.

Ans : 0.3825 N/m

6. The dynamic viscosity of an oil

is 6 poise. The shaft is of diameter 

power lost in the beari

the thickness of the oil film is 1.5mm.

Sol: Given,

 

 

 

 

 

 

 

 

 

7. If the velocity profile of a fluid over a plate is parabolic with the vertex 20 cm from 

the plate, where the velocity is 120 cm/sec. Calculate the velocity gradients and 

shear stresses at a distance of

plate, if the viscosity of th

Sol.

 

 

The velocity profile is given parabolic and equation of 

velocity profile is 
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Determine the sp. Gravity of a fluid having viscosity 0.05 poise and kinematic 

viscosity 0.035 stokes.

 

The velocity distribution for flow over a flat plate is given by u = 

u is the velocity in metre per second at a distance y metre above the plate. 

Determine the shear stress at y = 0.15 m. T

Ans : 0.3825 N/m

The dynamic viscosity of an oil

is 6 poise. The shaft is of diameter 

power lost in the beari

the thickness of the oil film is 1.5mm.

Sol: Given, 
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 Dia. Of shaft

 Speed of shaft,

 Thickness of oil film,

 Sleeve length,

 Tangential velocity of shaft, u = 

 From relation 

 Where, du = u 

  

τ = 10 * (3.98/1.5*10

This is shear stress on the shaft.

Shear force on the shaft, F = Shear stress * area

  

Torque on the shaft

Power lost

If the velocity profile of a fluid over a plate is parabolic with the vertex 20 cm from 

the plate, where the velocity is 120 cm/sec. Calculate the velocity gradients and 
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plate, if the viscosity of th

Distance of vortex from plate = 20cm

  Velocity at vertex, 

 Viscosity, 

The velocity profile is given parabolic and equation of 

velocity profile is 
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Determine the sp. Gravity of a fluid having viscosity 0.05 poise and kinematic 

viscosity 0.035 stokes.

The velocity distribution for flow over a flat plate is given by u = 

u is the velocity in metre per second at a distance y metre above the plate. 

he shear stress at y = 0.15 m. T

Ans : 0.3825 N/m

The dynamic viscosity of an oil

is 6 poise. The shaft is of diameter 

power lost in the beari

the thickness of the oil film is 1.5mm.
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Where, du = u 
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Viscosity, 

The velocity profile is given parabolic and equation of 
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Determine the sp. Gravity of a fluid having viscosity 0.05 poise and kinematic 

viscosity 0.035 stokes.

The velocity distribution for flow over a flat plate is given by u = 

u is the velocity in metre per second at a distance y metre above the plate. 

he shear stress at y = 0.15 m. T

Ans : 0.3825 N/m2.

The dynamic viscosity of an oil

is 6 poise. The shaft is of diameter 

power lost in the beari

the thickness of the oil film is 1.5mm.

Viscosity 

Dia. Of shaft

Speed of shaft,

Thickness of oil film,

Sleeve length,

Tangential velocity of shaft, u = 

From relation 

Where, du = u 
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τ = 10 * (3.98/1.5*10

This is shear stress on the shaft.

Shear force on the shaft, F = Shear stress * area

  

Torque on the shaft

Power lost

If the velocity profile of a fluid over a plate is parabolic with the vertex 20 cm from 

the plate, where the velocity is 120 cm/sec. Calculate the velocity gradients and 
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Distance of vortex from plate = 20cm
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velocity profile is  
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Determine the sp. Gravity of a fluid having viscosity 0.05 poise and kinematic 

viscosity 0.035 stokes.

The velocity distribution for flow over a flat plate is given by u = 

u is the velocity in metre per second at a distance y metre above the plate. 

he shear stress at y = 0.15 m. T

. 

The dynamic viscosity of an oil

is 6 poise. The shaft is of diameter 

power lost in the beari

the thickness of the oil film is 1.5mm.

Viscosity  

Dia. Of shaft

Speed of shaft,

Thickness of oil film,

Sleeve length,

Tangential velocity of shaft, u = 

From relation 

Where, du = u 

dy = t = 1.5*10

τ = 10 * (3.98/1.5*10

This is shear stress on the shaft.

Shear force on the shaft, F = Shear stress * area

 

Torque on the shaft

Power lost = 

If the velocity profile of a fluid over a plate is parabolic with the vertex 20 cm from 

the plate, where the velocity is 120 cm/sec. Calculate the velocity gradients and 
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plate, if the viscosity of th

Distance of vortex from plate = 20cm

Velocity at vertex, 

Viscosity,  

The velocity profile is given parabolic and equation of 
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Determine the sp. Gravity of a fluid having viscosity 0.05 poise and kinematic 

viscosity 0.035 stokes. 

The velocity distribution for flow over a flat plate is given by u = 

u is the velocity in metre per second at a distance y metre above the plate. 

he shear stress at y = 0.15 m. T

The dynamic viscosity of an oil

is 6 poise. The shaft is of diameter 

power lost in the bearing for a sleeve length of 90 mm

the thickness of the oil film is 1.5mm.

 

Dia. Of shaft 

Speed of shaft,

Thickness of oil film,

Sleeve length,

Tangential velocity of shaft, u = 

From relation 

Where, du = u 

y = t = 1.5*10

τ = 10 * (3.98/1.5*10

This is shear stress on the shaft.

Shear force on the shaft, F = Shear stress * area

 

Torque on the shaft

= 
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If the velocity profile of a fluid over a plate is parabolic with the vertex 20 cm from 

the plate, where the velocity is 120 cm/sec. Calculate the velocity gradients and 

shear stresses at a distance of

plate, if the viscosity of th

Distance of vortex from plate = 20cm

Velocity at vertex, 

 

The velocity profile is given parabolic and equation of 
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Determine the sp. Gravity of a fluid having viscosity 0.05 poise and kinematic 

The velocity distribution for flow over a flat plate is given by u = 

u is the velocity in metre per second at a distance y metre above the plate. 

he shear stress at y = 0.15 m. T

The dynamic viscosity of an oil

is 6 poise. The shaft is of diameter 

ng for a sleeve length of 90 mm

the thickness of the oil film is 1.5mm.

  

  

Speed of shaft, 

Thickness of oil film,

Sleeve length,  

Tangential velocity of shaft, u = 

From relation τ = µ*

Where, du = u – 0 = 3.98 m/s

y = t = 1.5*10

τ = 10 * (3.98/1.5*10

This is shear stress on the shaft.

Shear force on the shaft, F = Shear stress * area

 = 1592*πD*L = 1592*π*0.40*90*10

Torque on the shaft, 
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If the velocity profile of a fluid over a plate is parabolic with the vertex 20 cm from 

the plate, where the velocity is 120 cm/sec. Calculate the velocity gradients and 

shear stresses at a distance of

plate, if the viscosity of the fluid is 8.5 poise.

Distance of vortex from plate = 20cm

Velocity at vertex, 

 µ = 8.5 poise = 0.85 Ns/m

The velocity profile is given parabolic and equation of 

U = ay
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Determine the sp. Gravity of a fluid having viscosity 0.05 poise and kinematic 

The velocity distribution for flow over a flat plate is given by u = 

u is the velocity in metre per second at a distance y metre above the plate. 

he shear stress at y = 0.15 m. T

The dynamic viscosity of an oil

is 6 poise. The shaft is of diameter 

ng for a sleeve length of 90 mm

the thickness of the oil film is 1.5mm.

 

 

 

Thickness of oil film,

 

Tangential velocity of shaft, u = 

τ = µ*

0 = 3.98 m/s

y = t = 1.5*10

τ = 10 * (3.98/1.5*10-

This is shear stress on the shaft.

Shear force on the shaft, F = Shear stress * area

= 1592*πD*L = 1592*π*0.40*90*10

, T = Force * (D/2) = 180.05 * (0.4/2) = 36.01 Nm

 = 
�

If the velocity profile of a fluid over a plate is parabolic with the vertex 20 cm from 

the plate, where the velocity is 120 cm/sec. Calculate the velocity gradients and 

shear stresses at a distance of

e fluid is 8.5 poise.

Distance of vortex from plate = 20cm

Velocity at vertex,  

µ = 8.5 poise = 0.85 Ns/m

The velocity profile is given parabolic and equation of 

U = ay
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Determine the sp. Gravity of a fluid having viscosity 0.05 poise and kinematic 

The velocity distribution for flow over a flat plate is given by u = 

u is the velocity in metre per second at a distance y metre above the plate. 

he shear stress at y = 0.15 m. T

The dynamic viscosity of an oil, used for lubricating between a shaft and the sleeve 

is 6 poise. The shaft is of diameter 

ng for a sleeve length of 90 mm

the thickness of the oil film is 1.5mm.

 µ = 6 poise = 0.6 N s/m

 D = 0.4 m

 N = 190 rpm

Thickness of oil film, t = 1.5 mm = 1.5 *10

 L = 90 mm = 90*10

Tangential velocity of shaft, u = 

τ = µ*
��

��
 

0 = 3.98 m/s

y = t = 1.5*10-3

-3) = 1592 N/m

This is shear stress on the shaft.

Shear force on the shaft, F = Shear stress * area

= 1592*πD*L = 1592*π*0.40*90*10

T = Force * (D/2) = 180.05 * (0.4/2) = 36.01 Nm
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If the velocity profile of a fluid over a plate is parabolic with the vertex 20 cm from 

the plate, where the velocity is 120 cm/sec. Calculate the velocity gradients and 

shear stresses at a distance of 0, 10 and 20 cm from the 

e fluid is 8.5 poise.

Distance of vortex from plate = 20cm

 u= 120cm/sec

µ = 8.5 poise = 0.85 Ns/m

The velocity profile is given parabolic and equation of 

U = ay2 + by + c
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Determine the sp. Gravity of a fluid having viscosity 0.05 poise and kinematic 

The velocity distribution for flow over a flat plate is given by u = 

u is the velocity in metre per second at a distance y metre above the plate. 

he shear stress at y = 0.15 m. T

, used for lubricating between a shaft and the sleeve 

is 6 poise. The shaft is of diameter 

ng for a sleeve length of 90 mm

the thickness of the oil film is 1.5mm.

µ = 6 poise = 0.6 N s/m

D = 0.4 m

N = 190 rpm

t = 1.5 mm = 1.5 *10

L = 90 mm = 90*10

Tangential velocity of shaft, u = 

 

0 = 3.98 m/s
3 m

) = 1592 N/m

This is shear stress on the shaft.

Shear force on the shaft, F = Shear stress * area

= 1592*πD*L = 1592*π*0.40*90*10

T = Force * (D/2) = 180.05 * (0.4/2) = 36.01 Nm
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If the velocity profile of a fluid over a plate is parabolic with the vertex 20 cm from 

the plate, where the velocity is 120 cm/sec. Calculate the velocity gradients and 

0, 10 and 20 cm from the 

e fluid is 8.5 poise.

Distance of vortex from plate = 20cm

u= 120cm/sec

µ = 8.5 poise = 0.85 Ns/m

The velocity profile is given parabolic and equation of 

+ by + c
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Determine the sp. Gravity of a fluid having viscosity 0.05 poise and kinematic 

The velocity distribution for flow over a flat plate is given by u = 

u is the velocity in metre per second at a distance y metre above the plate. 

he shear stress at y = 0.15 m. T

, used for lubricating between a shaft and the sleeve 

is 6 poise. The shaft is of diameter 0.04m and rotates at 190 rpm. Calculate the 

ng for a sleeve length of 90 mm

the thickness of the oil film is 1.5mm. 

µ = 6 poise = 0.6 N s/m

D = 0.4 m

N = 190 rpm

t = 1.5 mm = 1.5 *10

L = 90 mm = 90*10

Tangential velocity of shaft, u = 

0 = 3.98 m/s

m 

) = 1592 N/m

This is shear stress on the shaft. 

Shear force on the shaft, F = Shear stress * area

= 1592*πD*L = 1592*π*0.40*90*10

T = Force * (D/2) = 180.05 * (0.4/2) = 36.01 Nm
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If the velocity profile of a fluid over a plate is parabolic with the vertex 20 cm from 

the plate, where the velocity is 120 cm/sec. Calculate the velocity gradients and 

0, 10 and 20 cm from the 

e fluid is 8.5 poise.

Distance of vortex from plate = 20cm

u= 120cm/sec

µ = 8.5 poise = 0.85 Ns/m

The velocity profile is given parabolic and equation of 
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Determine the sp. Gravity of a fluid having viscosity 0.05 poise and kinematic 

The velocity distribution for flow over a flat plate is given by u = 

u is the velocity in metre per second at a distance y metre above the plate. 

he shear stress at y = 0.15 m. T

, used for lubricating between a shaft and the sleeve 

.04m and rotates at 190 rpm. Calculate the 

ng for a sleeve length of 90 mm

µ = 6 poise = 0.6 N s/m

D = 0.4 m 

N = 190 rpm

t = 1.5 mm = 1.5 *10

L = 90 mm = 90*10

Tangential velocity of shaft, u = 

0 = 3.98 m/s 

) = 1592 N/m

 

Shear force on the shaft, F = Shear stress * area

= 1592*πD*L = 1592*π*0.40*90*10

T = Force * (D/2) = 180.05 * (0.4/2) = 36.01 Nm
��

 = 716.48 W.

If the velocity profile of a fluid over a plate is parabolic with the vertex 20 cm from 

the plate, where the velocity is 120 cm/sec. Calculate the velocity gradients and 

0, 10 and 20 cm from the 

e fluid is 8.5 poise.

Distance of vortex from plate = 20cm 

u= 120cm/sec

µ = 8.5 poise = 0.85 Ns/m

The velocity profile is given parabolic and equation of 
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Determine the sp. Gravity of a fluid having viscosity 0.05 poise and kinematic 

The velocity distribution for flow over a flat plate is given by u = 

u is the velocity in metre per second at a distance y metre above the plate. 

he shear stress at y = 0.15 m. T

, used for lubricating between a shaft and the sleeve 

.04m and rotates at 190 rpm. Calculate the 

ng for a sleeve length of 90 mm

µ = 6 poise = 0.6 N s/m

 

N = 190 rpm 

t = 1.5 mm = 1.5 *10

L = 90 mm = 90*10

Tangential velocity of shaft, u = 
���
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) = 1592 N/m2

Shear force on the shaft, F = Shear stress * area

= 1592*πD*L = 1592*π*0.40*90*10

T = Force * (D/2) = 180.05 * (0.4/2) = 36.01 Nm

= 716.48 W.

If the velocity profile of a fluid over a plate is parabolic with the vertex 20 cm from 

the plate, where the velocity is 120 cm/sec. Calculate the velocity gradients and 

0, 10 and 20 cm from the 

e fluid is 8.5 poise. 

 

u= 120cm/sec

µ = 8.5 poise = 0.85 Ns/m

The velocity profile is given parabolic and equation of 
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Determine the sp. Gravity of a fluid having viscosity 0.05 poise and kinematic 

The velocity distribution for flow over a flat plate is given by u = 

u is the velocity in metre per second at a distance y metre above the plate. 

he shear stress at y = 0.15 m. Take dynamic viscosity of fluid as 8.6 

, used for lubricating between a shaft and the sleeve 

.04m and rotates at 190 rpm. Calculate the 

ng for a sleeve length of 90 mm

µ = 6 poise = 0.6 N s/m

 

t = 1.5 mm = 1.5 *10

L = 90 mm = 90*10
���

 =  

2. 

Shear force on the shaft, F = Shear stress * area

= 1592*πD*L = 1592*π*0.40*90*10

T = Force * (D/2) = 180.05 * (0.4/2) = 36.01 Nm

= 716.48 W.

If the velocity profile of a fluid over a plate is parabolic with the vertex 20 cm from 

the plate, where the velocity is 120 cm/sec. Calculate the velocity gradients and 

0, 10 and 20 cm from the 

 

u= 120cm/sec 

µ = 8.5 poise = 0.85 Ns/m

The velocity profile is given parabolic and equation of 
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Determine the sp. Gravity of a fluid having viscosity 0.05 poise and kinematic 

The velocity distribution for flow over a flat plate is given by u = 

u is the velocity in metre per second at a distance y metre above the plate. 

ake dynamic viscosity of fluid as 8.6 

, used for lubricating between a shaft and the sleeve 

.04m and rotates at 190 rpm. Calculate the 

ng for a sleeve length of 90 mm

µ = 6 poise = 0.6 N s/m

t = 1.5 mm = 1.5 *10

L = 90 mm = 90*10

=  
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Shear force on the shaft, F = Shear stress * area

= 1592*πD*L = 1592*π*0.40*90*10

T = Force * (D/2) = 180.05 * (0.4/2) = 36.01 Nm

= 716.48 W.

If the velocity profile of a fluid over a plate is parabolic with the vertex 20 cm from 

the plate, where the velocity is 120 cm/sec. Calculate the velocity gradients and 

0, 10 and 20 cm from the 

µ = 8.5 poise = 0.85 Ns/m2

The velocity profile is given parabolic and equation of 
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Determine the sp. Gravity of a fluid having viscosity 0.05 poise and kinematic 

The velocity distribution for flow over a flat plate is given by u = 

u is the velocity in metre per second at a distance y metre above the plate. 
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Where a, b and c 

conditions as:

Substituting boundary condition (a) in equation (i), we get

 

Boundary condition (b) on substitution in (

 

Boundary condition (c) on substitute in equation (i) gives

 

Shear Stress
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 Shear stress at y = 10,  τ = µ*

(iii) Shear stress at y = 20,  τ = µ*

8. Two large plane

with glycerin. What force is required to drag a very thin plate of surface area 0.5 

square metre between the two large plane surface at a speed of 0.6 m/s, if:

(i) The thin plate is in the middle of the two plane surfaces,
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From equation (iii), 
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Where a, b and c 

(a) At y = 0, u = 0

(b) At y = 20 cm, u = 120 cm/s

(c) At y = 20 cm, 

Substituting boundary condition (a) in equation (i), we get

  

Boundary condition (b) on substitution in (

  

Boundary condition (c) on substitute in equation (i) gives

 0 = 2 * a *20+b = 400a + 20b

Solving equation (ii) and (iii) for a and b

From equation (iii), 

Substitute this value in

 120 = 400a + 20*(
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Substituting this value of a, b and c in equation (i),
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are constants. Their values are determined from boundary 

At y = 20 cm, u = 120 cm/s

= 0. 

Substituting boundary condition (a) in equation (i), we get

Boundary condition (b) on substitution in (

120 = a(20)2 + b(20) = 400a + 20b
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 = 2ay + b

0 = 2 * a *20+b = 400a + 20b
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are constants. Their values are determined from boundary 

At y = 20 cm, u = 120 cm/s

Substituting boundary condition (a) in equation (i), we get

Boundary condition (b) on substitution in (i) gives

+ b(20) = 400a + 20b

Boundary condition (c) on substitute in equation (i) gives

= 2ay + b

0 = 2 * a *20+b = 400a + 20b

Solving equation (ii) and (iii) for a and b

40a 

equation (ii), we get

40a) = 400a 
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i) gives
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are constants. Their values are determined from boundary 

Substituting boundary condition (a) in equation (i), we get

i) gives

+ b(20) = 400a + 20b

Boundary condition (c) on substitute in equation (i) gives

= 2ay + b 

0 = 2 * a *20+b = 400a + 20b 

Solving equation (ii) and (iii) for a and b 

equation (ii), we get

40a) = 400a 

Substituting this value of a, b and c in equation (i),

0.6y + 12 

0.6 *0 +12 = 12/s.
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→ 0.85 * 0 = 

surfaces are 2.4 cm apart. The space between the surfaces is filled 

with glycerin. What force is required to drag a very thin plate of surface area 0.5 

square metre between the two large plane surface at a speed of 0.6 m/s, if:
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are constants. Their values are determined from boundary 

Substituting boundary condition (a) in equation (i), we get

i) gives 

+ b(20) = 400a + 20b

Boundary condition (c) on substitute in equation (i) gives

 

equation (ii), we get 

40a) = 400a – 800a = 

Substituting this value of a, b and c in equation (i),

0.6 *0 +12 = 12/s.

6+12 = 6/s.

6+12 = 0/s.

→ 0.85 * 12.0 = 

→ 0.85 * 6.0 = 

→ 0.85 * 0 = 

space between the surfaces is filled 

with glycerin. What force is required to drag a very thin plate of surface area 0.5 

square metre between the two large plane surface at a speed of 0.6 m/s, if:

The thin plate is in the middle of the two plane surfaces,
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are constants. Their values are determined from boundary 

Substituting boundary condition (a) in equation (i), we get

+ b(20) = 400a + 20b

Boundary condition (c) on substitute in equation (i) gives

 

800a = 

Substituting this value of a, b and c in equation (i),

0.6 *0 +12 = 12/s.

6+12 = 6/s. 

6+12 = 0/s. 

→ 0.85 * 12.0 = 10.2 N/m

→ 0.85 * 6.0 = 

→ 0.85 * 0 = 0.

space between the surfaces is filled 

with glycerin. What force is required to drag a very thin plate of surface area 0.5 

square metre between the two large plane surface at a speed of 0.6 m/s, if:

The thin plate is in the middle of the two plane surfaces,
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are constants. Their values are determined from boundary 

Substituting boundary condition (a) in equation (i), we get

+ b(20) = 400a + 20b

Boundary condition (c) on substitute in equation (i) gives 

800a = 

Substituting this value of a, b and c in equation (i),

0.6 *0 +12 = 12/s. 

10.2 N/m

→ 0.85 * 6.0 = 5.10 N/m

0. 

space between the surfaces is filled 

with glycerin. What force is required to drag a very thin plate of surface area 0.5 

square metre between the two large plane surface at a speed of 0.6 m/s, if:

The thin plate is in the middle of the two plane surfaces, 
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are constants. Their values are determined from boundary 

Substituting boundary condition (a) in equation (i), we get 

+ b(20) = 400a + 20b 

 

800a = -400a

Substituting this value of a, b and c in equation (i), 

 

10.2 N/m

5.10 N/m

space between the surfaces is filled 

with glycerin. What force is required to drag a very thin plate of surface area 0.5 

square metre between the two large plane surface at a speed of 0.6 m/s, if:

 and
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are constants. Their values are determined from boundary 

400a

10.2 N/m

5.10 N/m

space between the surfaces is filled 

with glycerin. What force is required to drag a very thin plate of surface area 0.5 

square metre between the two large plane surface at a speed of 0.6 m/s, if:

and 
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are constants. Their values are determined from boundary 

400a 

10.2 N/m2. 

5.10 N/m2. 

space between the surfaces is filled 

with glycerin. What force is required to drag a very thin plate of surface area 0.5 

square metre between the two large plane surface at a speed of 0.6 m/s, if:
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are constants. Their values are determined from boundary 

 

 

space between the surfaces is filled 

with glycerin. What force is required to drag a very thin plate of surface area 0.5 

square metre between the two large plane surface at a speed of 0.6 m/s, if:
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are constants. Their values are determined from boundary 

space between the surfaces is filled 

with glycerin. What force is required to drag a very thin plate of surface area 0.5 

square metre between the two large plane surface at a speed of 0.6 m/s, if:

are constants. Their values are determined from boundary 

space between the surfaces is filled 

with glycerin. What force is required to drag a very thin plate of surface area 0.5 

square metre between the two large plane surface at a speed of 0.6 m/s, if:

are constants. Their values are determined from boundary 

space between the surfaces is filled 

with glycerin. What force is required to drag a very thin plate of surface area 0.5 

square metre between the two large plane surface at a speed of 0.6 m/s, if: 

are constants. Their values are determined from boundary 

space between the surfaces is filled 

with glycerin. What force is required to drag a very thin plate of surface area 0.5 

are constants. Their values are determined from boundary 

space between the surfaces is filled 

with glycerin. What force is required to drag a very thin plate of surface area 0.5 

are constants. Their values are determined from boundary 

space between the surfaces is filled 

with glycerin. What force is required to drag a very thin plate of surface area 0.5 
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(ii)

UNIT 

(ii) The thin plate is at a distance of 0.8 cm from one of the plane surfaces? Take the 

dynamic viscosity of glycerin =  8.10 * 10

Sol: Given

 

Area of this plate, 

Velocity of thin plate, 

Viscosity of glycerin,  µ = 8.10*10

CASE 

Let 

 

 

Then,

The shear stress ( 

given by equation, 

Where, du = relative velocity between thin plate and upper large plane surface = 0.6 

m/sec

 

m (plate is a thin one and hence thickness of plate is neglected)

∴

Now shear force, F

 

Similarly shear stress (

 

∴

∴

 

CASE II:

Let the thin plate is at a distance 0.80 cm from the lower plane surface.

Then distance of the plate from the upper plane surface = 2.4 

The shear force on the upper side of the thin plate,

F

The shear force on the lower side of the thin plate,

 

 = 8.10 * 10

∴

 – I  : 

The thin plate is at a distance of 0.8 cm from one of the plane surfaces? Take the 

dynamic viscosity of glycerin =  8.10 * 10

Sol: Given

 Distance between two large surfaces = 2.4 cm

Area of this plate, 

Velocity of thin plate, 

Viscosity of glycerin,  µ = 8.10*10

CASE 

Let  F

 F

 F = Total 

Then,

The shear stress ( 

given by equation, 

Where, du = relative velocity between thin plate and upper large plane surface = 0.6 

m/sec

 dy = distan

m (plate is a thin one and hence thickness of plate is neglected)

∴�� 

Now shear force, F

  

Similarly shear stress (

  

∴ Shear force, 

∴ Total shear force

 

CASE II:

Let the thin plate is at a distance 0.80 cm from the lower plane surface.

Then distance of the plate from the upper plane surface = 2.4 

The shear force on the upper side of the thin plate,

F1 = shear stress * area = 

= 8.10 * 10

The shear force on the lower side of the thin plate,

  

= 8.10 * 10

∴ Total force required = 

I  : FLUID PROPERTIES

The thin plate is at a distance of 0.8 cm from one of the plane surfaces? Take the 

dynamic viscosity of glycerin =  8.10 * 10

Sol: Given

Distance between two large surfaces = 2.4 cm

Area of this plate, 

Velocity of thin plate, 

Viscosity of glycerin,  µ = 8.10*10

CASE – 

F1 = Shear force on the upper side of the thin plate

F2 = Shear force on the lower side of the thin plate

F = Total 

Then, 

The shear stress ( 

given by equation, 

Where, du = relative velocity between thin plate and upper large plane surface = 0.6 

m/sec 

dy = distan

m (plate is a thin one and hence thickness of plate is neglected)

 = 8.10 * 10

Now shear force, F

 

Similarly shear stress (

 

Shear force, 

Total shear force

CASE II:

Let the thin plate is at a distance 0.80 cm from the lower plane surface.

Then distance of the plate from the upper plane surface = 2.4 

The shear force on the upper side of the thin plate,

= shear stress * area = 

= 8.10 * 10

The shear force on the lower side of the thin plate,

 

= 8.10 * 10

Total force required = 

LUID PROPERTIES

The thin plate is at a distance of 0.8 cm from one of the plane surfaces? Take the 

dynamic viscosity of glycerin =  8.10 * 10

Sol: Given

Distance between two large surfaces = 2.4 cm

Area of this plate, 

Velocity of thin plate, 

Viscosity of glycerin,  µ = 8.10*10

 I : When the thin plate is in the middle of the two plane surfaces.

= Shear force on the upper side of the thin plate

= Shear force on the lower side of the thin plate

F = Total 

 

The shear stress ( 

given by equation, 

Where, du = relative velocity between thin plate and upper large plane surface = 0.6 

 

dy = distan

m (plate is a thin one and hence thickness of plate is neglected)

= 8.10 * 10

Now shear force, F

 

Similarly shear stress (

 

Shear force, 

Total shear force

CASE II: When the thin plate is at a distance of 0.8cm from one of the plane surface.

Let the thin plate is at a distance 0.80 cm from the lower plane surface.

Then distance of the plate from the upper plane surface = 2.4 

The shear force on the upper side of the thin plate,

= shear stress * area = 

= 8.10 * 10

The shear force on the lower side of the thin plate,

 

= 8.10 * 10

Total force required = 

LUID PROPERTIES
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The thin plate is at a distance of 0.8 cm from one of the plane surfaces? Take the 

dynamic viscosity of glycerin =  8.10 * 10

Sol: Given,  

Distance between two large surfaces = 2.4 cm

Area of this plate, 

Velocity of thin plate, 

Viscosity of glycerin,  µ = 8.10*10

When the thin plate is in the middle of the two plane surfaces.

= Shear force on the upper side of the thin plate

= Shear force on the lower side of the thin plate

F = Total force required to drag the plate.

 F = F

The shear stress ( 

given by equation, 

Where, du = relative velocity between thin plate and upper large plane surface = 0.6 

dy = distan

m (plate is a thin one and hence thickness of plate is neglected)

= 8.10 * 10

Now shear force, F

  

Similarly shear stress (

  

Shear force, 

Total shear force

When the thin plate is at a distance of 0.8cm from one of the plane surface.

Let the thin plate is at a distance 0.80 cm from the lower plane surface.

Then distance of the plate from the upper plane surface = 2.4 

The shear force on the upper side of the thin plate,

= shear stress * area = 

= 8.10 * 10

The shear force on the lower side of the thin plate,

 F2

= 8.10 * 10-1 

Total force required = 

LUID PROPERTIES
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The thin plate is at a distance of 0.8 cm from one of the plane surfaces? Take the 

dynamic viscosity of glycerin =  8.10 * 10

Distance between two large surfaces = 2.4 cm

Area of this plate, 

Velocity of thin plate, 

Viscosity of glycerin,  µ = 8.10*10

When the thin plate is in the middle of the two plane surfaces.

= Shear force on the upper side of the thin plate

= Shear force on the lower side of the thin plate

force required to drag the plate.

F = F1

The shear stress ( 

given by equation, 

Where, du = relative velocity between thin plate and upper large plane surface = 0.6 

dy = distance between thin plate and upper large plane surface = 1.2 cm = 0.012 

m (plate is a thin one and hence thickness of plate is neglected)

= 8.10 * 10-1

Now shear force, F

 

Similarly shear stress (

 

Shear force,  

Total shear force

When the thin plate is at a distance of 0.8cm from one of the plane surface.

Let the thin plate is at a distance 0.80 cm from the lower plane surface.

Then distance of the plate from the upper plane surface = 2.4 

The shear force on the upper side of the thin plate,

= shear stress * area = 

= 8.10 * 10-1

The shear force on the lower side of the thin plate,

2 = �

 * (0.6/(0.8/100)) * 0.5 = 30.36 N

Total force required = 

LUID PROPERTIES
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The thin plate is at a distance of 0.8 cm from one of the plane surfaces? Take the 

dynamic viscosity of glycerin =  8.10 * 10

Distance between two large surfaces = 2.4 cm

Area of this plate,  A = 0.5 m

Velocity of thin plate, 

Viscosity of glycerin,  µ = 8.10*10

When the thin plate is in the middle of the two plane surfaces.

= Shear force on the upper side of the thin plate

= Shear force on the lower side of the thin plate

force required to drag the plate.

1 + F

The shear stress ( �

given by equation, 

Where, du = relative velocity between thin plate and upper large plane surface = 0.6 

ce between thin plate and upper large plane surface = 1.2 cm = 0.012 

m (plate is a thin one and hence thickness of plate is neglected)
1 * (0.6/0.012) = 40.5 N/m

Now shear force, F1

 = 

Similarly shear stress (

  

 F

Total shear force 

When the thin plate is at a distance of 0.8cm from one of the plane surface.

Let the thin plate is at a distance 0.80 cm from the lower plane surface.

Then distance of the plate from the upper plane surface = 2.4 

The shear force on the upper side of the thin plate,

= shear stress * area = 

1 * (0.6/0.016) * 0.5 = 

The shear force on the lower side of the thin plate,

��*A = 

* (0.6/(0.8/100)) * 0.5 = 30.36 N

Total force required = 

LUID PROPERTIES
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The thin plate is at a distance of 0.8 cm from one of the plane surfaces? Take the 

dynamic viscosity of glycerin =  8.10 * 10

Distance between two large surfaces = 2.4 cm

A = 0.5 m

Velocity of thin plate, 

Viscosity of glycerin,  µ = 8.10*10

When the thin plate is in the middle of the two plane surfaces.

= Shear force on the upper side of the thin plate

= Shear force on the lower side of the thin plate

force required to drag the plate.

+ F2 

��) on the upper side of the thin plate is 

given by equation,  

Where, du = relative velocity between thin plate and upper large plane surface = 0.6 

ce between thin plate and upper large plane surface = 1.2 cm = 0.012 

m (plate is a thin one and hence thickness of plate is neglected)

* (0.6/0.012) = 40.5 N/m

1 = shear stress * area

= ��

Similarly shear stress (

 

F2 = 

 

When the thin plate is at a distance of 0.8cm from one of the plane surface.

Let the thin plate is at a distance 0.80 cm from the lower plane surface.

Then distance of the plate from the upper plane surface = 2.4 

The shear force on the upper side of the thin plate,

= shear stress * area = 

* (0.6/0.016) * 0.5 = 

The shear force on the lower side of the thin plate,

*A = 

* (0.6/(0.8/100)) * 0.5 = 30.36 N

Total force required = 

LUID PROPERTIES 

N.B.K.R. INSTITUTE OF SCIENCE & TECHNOLOGY: VIDYANAGAR

The thin plate is at a distance of 0.8 cm from one of the plane surfaces? Take the 

dynamic viscosity of glycerin =  8.10 * 10

Distance between two large surfaces = 2.4 cm

A = 0.5 m

Velocity of thin plate, u = 0.6 m/s.

Viscosity of glycerin,  µ = 8.10*10

When the thin plate is in the middle of the two plane surfaces.

= Shear force on the upper side of the thin plate

= Shear force on the lower side of the thin plate

force required to drag the plate.

 

on the upper side of the thin plate is 

Where, du = relative velocity between thin plate and upper large plane surface = 0.6 

ce between thin plate and upper large plane surface = 1.2 cm = 0.012 

m (plate is a thin one and hence thickness of plate is neglected)

* (0.6/0.012) = 40.5 N/m

= shear stress * area

� * A = 40.5 * 0.50 = 20.25 N

Similarly shear stress (��) on the lower side of the thin plate is given by

 

= ��* A = 40.5 * 0.5 = 20.25 N

 

When the thin plate is at a distance of 0.8cm from one of the plane surface.

Let the thin plate is at a distance 0.80 cm from the lower plane surface.

Then distance of the plate from the upper plane surface = 2.4 

The shear force on the upper side of the thin plate,

= shear stress * area = 

* (0.6/0.016) * 0.5 = 

The shear force on the lower side of the thin plate,

*A = µ*

* (0.6/(0.8/100)) * 0.5 = 30.36 N

Total force required = F
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The thin plate is at a distance of 0.8 cm from one of the plane surfaces? Take the 

dynamic viscosity of glycerin =  8.10 * 10

Distance between two large surfaces = 2.4 cm

A = 0.5 m2

u = 0.6 m/s.

Viscosity of glycerin,  µ = 8.10*10

When the thin plate is in the middle of the two plane surfaces.

= Shear force on the upper side of the thin plate

= Shear force on the lower side of the thin plate

force required to drag the plate.

on the upper side of the thin plate is 

Where, du = relative velocity between thin plate and upper large plane surface = 0.6 

ce between thin plate and upper large plane surface = 1.2 cm = 0.012 

m (plate is a thin one and hence thickness of plate is neglected)

* (0.6/0.012) = 40.5 N/m

= shear stress * area

* A = 40.5 * 0.50 = 20.25 N

) on the lower side of the thin plate is given by

  

* A = 40.5 * 0.5 = 20.25 N

 F = F

When the thin plate is at a distance of 0.8cm from one of the plane surface.

Let the thin plate is at a distance 0.80 cm from the lower plane surface.

Then distance of the plate from the upper plane surface = 2.4 

The shear force on the upper side of the thin plate,

= shear stress * area = �� 

* (0.6/0.016) * 0.5 = 

The shear force on the lower side of the thin plate,

µ*�
��

��

* (0.6/(0.8/100)) * 0.5 = 30.36 N

F1 + F
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The thin plate is at a distance of 0.8 cm from one of the plane surfaces? Take the 

dynamic viscosity of glycerin =  8.10 * 10

Distance between two large surfaces = 2.4 cm
2. 

u = 0.6 m/s.

Viscosity of glycerin,  µ = 8.10*10

When the thin plate is in the middle of the two plane surfaces.

= Shear force on the upper side of the thin plate

= Shear force on the lower side of the thin plate

force required to drag the plate.

on the upper side of the thin plate is 

Where, du = relative velocity between thin plate and upper large plane surface = 0.6 

ce between thin plate and upper large plane surface = 1.2 cm = 0.012 

m (plate is a thin one and hence thickness of plate is neglected)

* (0.6/0.012) = 40.5 N/m

= shear stress * area

* A = 40.5 * 0.50 = 20.25 N

) on the lower side of the thin plate is given by

 

* A = 40.5 * 0.5 = 20.25 N

F = F1

When the thin plate is at a distance of 0.8cm from one of the plane surface.

Let the thin plate is at a distance 0.80 cm from the lower plane surface.

Then distance of the plate from the upper plane surface = 2.4 

The shear force on the upper side of the thin plate,

 * A = 

* (0.6/0.016) * 0.5 = 

The shear force on the lower side of the thin plate,

�
��

��
�

�
* A

* (0.6/(0.8/100)) * 0.5 = 30.36 N

+ F2 
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The thin plate is at a distance of 0.8 cm from one of the plane surfaces? Take the 

dynamic viscosity of glycerin =  8.10 * 10

Distance between two large surfaces = 2.4 cm

u = 0.6 m/s. 

Viscosity of glycerin,  µ = 8.10*10-

When the thin plate is in the middle of the two plane surfaces.

= Shear force on the upper side of the thin plate

= Shear force on the lower side of the thin plate

force required to drag the plate.

on the upper side of the thin plate is 

Where, du = relative velocity between thin plate and upper large plane surface = 0.6 

ce between thin plate and upper large plane surface = 1.2 cm = 0.012 

m (plate is a thin one and hence thickness of plate is neglected)

* (0.6/0.012) = 40.5 N/m

= shear stress * area

* A = 40.5 * 0.50 = 20.25 N

) on the lower side of the thin plate is given by

  

* A = 40.5 * 0.5 = 20.25 N

1 + F

When the thin plate is at a distance of 0.8cm from one of the plane surface.

Let the thin plate is at a distance 0.80 cm from the lower plane surface.

Then distance of the plate from the upper plane surface = 2.4 

The shear force on the upper side of the thin plate,

* A = µ*

* (0.6/0.016) * 0.5 = 

The shear force on the lower side of the thin plate,

� * A 

* (0.6/(0.8/100)) * 0.5 = 30.36 N

 = 15.18 + 30.36 = 
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The thin plate is at a distance of 0.8 cm from one of the plane surfaces? Take the 

dynamic viscosity of glycerin =  8.10 * 10

Distance between two large surfaces = 2.4 cm

 

-1 Ns/m

When the thin plate is in the middle of the two plane surfaces.

= Shear force on the upper side of the thin plate

= Shear force on the lower side of the thin plate

force required to drag the plate.

on the upper side of the thin plate is 

�

Where, du = relative velocity between thin plate and upper large plane surface = 0.6 

ce between thin plate and upper large plane surface = 1.2 cm = 0.012 

m (plate is a thin one and hence thickness of plate is neglected)

* (0.6/0.012) = 40.5 N/m

= shear stress * area

* A = 40.5 * 0.50 = 20.25 N

) on the lower side of the thin plate is given by

�

 

* A = 40.5 * 0.5 = 20.25 N

+ F2 = 20.25 + 20.25 = 

When the thin plate is at a distance of 0.8cm from one of the plane surface.

Let the thin plate is at a distance 0.80 cm from the lower plane surface.

Then distance of the plate from the upper plane surface = 2.4 

The shear force on the upper side of the thin plate,

µ*�

* (0.6/0.016) * 0.5 = 

The shear force on the lower side of the thin plate,

�  

* (0.6/(0.8/100)) * 0.5 = 30.36 N

15.18 + 30.36 = 
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The thin plate is at a distance of 0.8 cm from one of the plane surfaces? Take the 

dynamic viscosity of glycerin =  8.10 * 10

Distance between two large surfaces = 2.4 cm

1 Ns/m

When the thin plate is in the middle of the two plane surfaces.

= Shear force on the upper side of the thin plate

= Shear force on the lower side of the thin plate

force required to drag the plate.

on the upper side of the thin plate is 

�� = µ*

Where, du = relative velocity between thin plate and upper large plane surface = 0.6 

ce between thin plate and upper large plane surface = 1.2 cm = 0.012 

m (plate is a thin one and hence thickness of plate is neglected)

* (0.6/0.012) = 40.5 N/m

= shear stress * area

* A = 40.5 * 0.50 = 20.25 N

) on the lower side of the thin plate is given by

�� = 

 

* A = 40.5 * 0.5 = 20.25 N

= 20.25 + 20.25 = 

When the thin plate is at a distance of 0.8cm from one of the plane surface.

Let the thin plate is at a distance 0.80 cm from the lower plane surface.

Then distance of the plate from the upper plane surface = 2.4 

The shear force on the upper side of the thin plate,

�
��

��
�

* (0.6/0.016) * 0.5 = 15.18 N

The shear force on the lower side of the thin plate,

* (0.6/(0.8/100)) * 0.5 = 30.36 N

15.18 + 30.36 = 
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The thin plate is at a distance of 0.8 cm from one of the plane surfaces? Take the 

dynamic viscosity of glycerin =  8.10 * 10-1 Ns/

Distance between two large surfaces = 2.4 cm

1 Ns/m2 

When the thin plate is in the middle of the two plane surfaces.

= Shear force on the upper side of the thin plate

= Shear force on the lower side of the thin plate

force required to drag the plate.

on the upper side of the thin plate is 

= µ*

Where, du = relative velocity between thin plate and upper large plane surface = 0.6 

ce between thin plate and upper large plane surface = 1.2 cm = 0.012 

m (plate is a thin one and hence thickness of plate is neglected)

* (0.6/0.012) = 40.5 N/m2.

= shear stress * area 

* A = 40.5 * 0.50 = 20.25 N

) on the lower side of the thin plate is given by

= µ*

 = 8.10 * 10

* A = 40.5 * 0.5 = 20.25 N

= 20.25 + 20.25 = 

When the thin plate is at a distance of 0.8cm from one of the plane surface.

Let the thin plate is at a distance 0.80 cm from the lower plane surface.

Then distance of the plate from the upper plane surface = 2.4 

The shear force on the upper side of the thin plate,

� �
�
* A 

15.18 N

The shear force on the lower side of the thin plate,

* (0.6/(0.8/100)) * 0.5 = 30.36 N

15.18 + 30.36 = 

N.B.K.R. INSTITUTE OF SCIENCE & TECHNOLOGY: VIDYANAGAR
LEARNING || 

The thin plate is at a distance of 0.8 cm from one of the plane surfaces? Take the 

1 Ns/

Distance between two large surfaces = 2.4 cm

 

When the thin plate is in the middle of the two plane surfaces.

= Shear force on the upper side of the thin plate

= Shear force on the lower side of the thin plate

force required to drag the plate. 

on the upper side of the thin plate is 

= µ*�
��

��

Where, du = relative velocity between thin plate and upper large plane surface = 0.6 

ce between thin plate and upper large plane surface = 1.2 cm = 0.012 

m (plate is a thin one and hence thickness of plate is neglected)

. 

* A = 40.5 * 0.50 = 20.25 N

) on the lower side of the thin plate is given by

µ*�
��

��

= 8.10 * 10

* A = 40.5 * 0.5 = 20.25 N

= 20.25 + 20.25 = 

When the thin plate is at a distance of 0.8cm from one of the plane surface.

Let the thin plate is at a distance 0.80 cm from the lower plane surface.

Then distance of the plate from the upper plane surface = 2.4 

The shear force on the upper side of the thin plate,

� * A  

15.18 N 

The shear force on the lower side of the thin plate,

* (0.6/(0.8/100)) * 0.5 = 30.36 N 

15.18 + 30.36 = 
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The thin plate is at a distance of 0.8 cm from one of the plane surfaces? Take the 

1 Ns/m

Distance between two large surfaces = 2.4 cm

When the thin plate is in the middle of the two plane surfaces.

= Shear force on the upper side of the thin plate

= Shear force on the lower side of the thin plate

 

on the upper side of the thin plate is 

�
��

��
�

�
 

Where, du = relative velocity between thin plate and upper large plane surface = 0.6 

ce between thin plate and upper large plane surface = 1.2 cm = 0.012 

m (plate is a thin one and hence thickness of plate is neglected)

* A = 40.5 * 0.50 = 20.25 N

) on the lower side of the thin plate is given by

�
��

��
�

�
 

= 8.10 * 10

* A = 40.5 * 0.5 = 20.25 N

= 20.25 + 20.25 = 

When the thin plate is at a distance of 0.8cm from one of the plane surface.

Let the thin plate is at a distance 0.80 cm from the lower plane surface.

Then distance of the plate from the upper plane surface = 2.4 

The shear force on the upper side of the thin plate,

�  

 

The shear force on the lower side of the thin plate,

 

15.18 + 30.36 = 
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The thin plate is at a distance of 0.8 cm from one of the plane surfaces? Take the 

m2. 

Distance between two large surfaces = 2.4 cm 

When the thin plate is in the middle of the two plane surfaces.

= Shear force on the upper side of the thin plate

= Shear force on the lower side of the thin plate

on the upper side of the thin plate is 

� �  

Where, du = relative velocity between thin plate and upper large plane surface = 0.6 

ce between thin plate and upper large plane surface = 1.2 cm = 0.012 

m (plate is a thin one and hence thickness of plate is neglected)

* A = 40.5 * 0.50 = 20.25 N 

) on the lower side of the thin plate is given by

� �  

= 8.10 * 10-

* A = 40.5 * 0.5 = 20.25 N 

= 20.25 + 20.25 = 

When the thin plate is at a distance of 0.8cm from one of the plane surface.

Let the thin plate is at a distance 0.80 cm from the lower plane surface.

Then distance of the plate from the upper plane surface = 2.4 

The shear force on the upper side of the thin plate, 

The shear force on the lower side of the thin plate, 

15.18 + 30.36 = 45.54 N

N.B.K.R. INSTITUTE OF SCIENCE & TECHNOLOGY: VIDYANAGAR

The thin plate is at a distance of 0.8 cm from one of the plane surfaces? Take the 

 

When the thin plate is in the middle of the two plane surfaces.

= Shear force on the upper side of the thin plate 

= Shear force on the lower side of the thin plate 

on the upper side of the thin plate is 

�

Where, du = relative velocity between thin plate and upper large plane surface = 0.6 

ce between thin plate and upper large plane surface = 1.2 cm = 0.012 

m (plate is a thin one and hence thickness of plate is neglected)

) on the lower side of the thin plate is given by

�

-1 * (0.6*0.012) = 40.5 N/m

= 20.25 + 20.25 = 40.5 N

When the thin plate is at a distance of 0.8cm from one of the plane surface.

Let the thin plate is at a distance 0.80 cm from the lower plane surface.

Then distance of the plate from the upper plane surface = 2.4 

 

 

45.54 N
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The thin plate is at a distance of 0.8 cm from one of the plane surfaces? Take the 

When the thin plate is in the middle of the two plane surfaces.

 

 

on the upper side of the thin plate is 

Where, du = relative velocity between thin plate and upper large plane surface = 0.6 

ce between thin plate and upper large plane surface = 1.2 cm = 0.012 

m (plate is a thin one and hence thickness of plate is neglected)

) on the lower side of the thin plate is given by

* (0.6*0.012) = 40.5 N/m

40.5 N

When the thin plate is at a distance of 0.8cm from one of the plane surface.

Let the thin plate is at a distance 0.80 cm from the lower plane surface.

Then distance of the plate from the upper plane surface = 2.4 

45.54 N 
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The thin plate is at a distance of 0.8 cm from one of the plane surfaces? Take the 

When the thin plate is in the middle of the two plane surfaces.

on the upper side of the thin plate is 

Where, du = relative velocity between thin plate and upper large plane surface = 0.6 

ce between thin plate and upper large plane surface = 1.2 cm = 0.012 

m (plate is a thin one and hence thickness of plate is neglected)

) on the lower side of the thin plate is given by

* (0.6*0.012) = 40.5 N/m

40.5 N 

When the thin plate is at a distance of 0.8cm from one of the plane surface.

Let the thin plate is at a distance 0.80 cm from the lower plane surface.

Then distance of the plate from the upper plane surface = 2.4 
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The thin plate is at a distance of 0.8 cm from one of the plane surfaces? Take the 

When the thin plate is in the middle of the two plane surfaces.

Where, du = relative velocity between thin plate and upper large plane surface = 0.6 

ce between thin plate and upper large plane surface = 1.2 cm = 0.012 

m (plate is a thin one and hence thickness of plate is neglected) 

) on the lower side of the thin plate is given by

* (0.6*0.012) = 40.5 N/m

 

When the thin plate is at a distance of 0.8cm from one of the plane surface.

Let the thin plate is at a distance 0.80 cm from the lower plane surface.

Then distance of the plate from the upper plane surface = 2.4 -0.8 = 
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The thin plate is at a distance of 0.8 cm from one of the plane surfaces? Take the 

When the thin plate is in the middle of the two plane surfaces.

Where, du = relative velocity between thin plate and upper large plane surface = 0.6 

ce between thin plate and upper large plane surface = 1.2 cm = 0.012 

 

) on the lower side of the thin plate is given by

* (0.6*0.012) = 40.5 N/m

When the thin plate is at a distance of 0.8cm from one of the plane surface.

Let the thin plate is at a distance 0.80 cm from the lower plane surface.

0.8 = 
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The thin plate is at a distance of 0.8 cm from one of the plane surfaces? Take the 

When the thin plate is in the middle of the two plane surfaces.

Where, du = relative velocity between thin plate and upper large plane surface = 0.6 

ce between thin plate and upper large plane surface = 1.2 cm = 0.012 

) on the lower side of the thin plate is given by

* (0.6*0.012) = 40.5 N/m

When the thin plate is at a distance of 0.8cm from one of the plane surface.

Let the thin plate is at a distance 0.80 cm from the lower plane surface.

0.8 = 1.6cm = 0.016m
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The thin plate is at a distance of 0.8 cm from one of the plane surfaces? Take the 

When the thin plate is in the middle of the two plane surfaces.

Where, du = relative velocity between thin plate and upper large plane surface = 0.6 

ce between thin plate and upper large plane surface = 1.2 cm = 0.012 

) on the lower side of the thin plate is given by 

* (0.6*0.012) = 40.5 N/m

When the thin plate is at a distance of 0.8cm from one of the plane surface.

Let the thin plate is at a distance 0.80 cm from the lower plane surface. 

1.6cm = 0.016m

The thin plate is at a distance of 0.8 cm from one of the plane surfaces? Take the 

When the thin plate is in the middle of the two plane surfaces. 

Where, du = relative velocity between thin plate and upper large plane surface = 0.6 

ce between thin plate and upper large plane surface = 1.2 cm = 0.012 

* (0.6*0.012) = 40.5 N/m

When the thin plate is at a distance of 0.8cm from one of the plane surface.

1.6cm = 0.016m

The thin plate is at a distance of 0.8 cm from one of the plane surfaces? Take the 

Where, du = relative velocity between thin plate and upper large plane surface = 0.6 

ce between thin plate and upper large plane surface = 1.2 cm = 0.012 

* (0.6*0.012) = 40.5 N/m2

When the thin plate is at a distance of 0.8cm from one of the plane surface.

1.6cm = 0.016m

The thin plate is at a distance of 0.8 cm from one of the plane surfaces? Take the 

Where, du = relative velocity between thin plate and upper large plane surface = 0.6 

ce between thin plate and upper large plane surface = 1.2 cm = 0.012 

2 

When the thin plate is at a distance of 0.8cm from one of the plane surface.

1.6cm = 0.016m

The thin plate is at a distance of 0.8 cm from one of the plane surfaces? Take the 

Where, du = relative velocity between thin plate and upper large plane surface = 0.6 

ce between thin plate and upper large plane surface = 1.2 cm = 0.012 

When the thin plate is at a distance of 0.8cm from one of the plane surface.

1.6cm = 0.016m 

Where, du = relative velocity between thin plate and upper large plane surface = 0.6 

When the thin plate is at a distance of 0.8cm from one of the plane surface. 
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Exercise

1. A Newtonian fluid is filled in the clearance between a shaft and a concentric sleeve. 

The sleeve attains a speed of 50 cm/s, when a force 

parallel to the shaft. D

Ans: 250 cm/s

2. A 15 cm diameter vertical cylinder rotates concentrically inside another cylinder of 

diameter 15.10 cm. both cylinders are 25 cm high. 

cylinders is filled with a liquid whose viscosity is unknown. If a torque of 12.0 Nm 

is required to rotate

fluid.

Ans: 8.64 poise.

3. A vertical gap 2.2 cm wide of infinite ex

and sp. Gravity 0.9. A metallic plate 1.2 m * 1.2 m * 0.2 cm is to be

constant velocity of 0.15 m/sec, through the gap. If the plate is in the middle of the 

gap, filled the force required. The 

Ans: 100.97 N

4. Calculate the capillary rise in a glass tube of 2.5 mm diameter when immersed 

vertically in (a) water and (b) mercury. Take surface tensions σ = 0.0725 N/m for 

water and σ = 0.52 N/m for mercury in contact with ai

is given as 13.6 and angle of contact = 130

Ans: h = 

 – I  : 

 

Exercise

A Newtonian fluid is filled in the clearance between a shaft and a concentric sleeve. 

The sleeve attains a speed of 50 cm/s, when a force 

parallel to the shaft. D

Ans: 250 cm/s

A 15 cm diameter vertical cylinder rotates concentrically inside another cylinder of 

diameter 15.10 cm. both cylinders are 25 cm high. 

cylinders is filled with a liquid whose viscosity is unknown. If a torque of 12.0 Nm 

is required to rotate

fluid.

Ans: 8.64 poise.

A vertical gap 2.2 cm wide of infinite ex

and sp. Gravity 0.9. A metallic plate 1.2 m * 1.2 m * 0.2 cm is to be

constant velocity of 0.15 m/sec, through the gap. If the plate is in the middle of the 

gap, filled the force required. The 

Ans: 100.97 N

Calculate the capillary rise in a glass tube of 2.5 mm diameter when immersed 

vertically in (a) water and (b) mercury. Take surface tensions σ = 0.0725 N/m for 

water and σ = 0.52 N/m for mercury in contact with ai

is given as 13.6 and angle of contact = 130

Ans: h = 
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Exercise

A Newtonian fluid is filled in the clearance between a shaft and a concentric sleeve. 

The sleeve attains a speed of 50 cm/s, when a force 

parallel to the shaft. D

Ans: 250 cm/s

A 15 cm diameter vertical cylinder rotates concentrically inside another cylinder of 

diameter 15.10 cm. both cylinders are 25 cm high. 

cylinders is filled with a liquid whose viscosity is unknown. If a torque of 12.0 Nm 

is required to rotate

fluid. 

Ans: 8.64 poise.

A vertical gap 2.2 cm wide of infinite ex

and sp. Gravity 0.9. A metallic plate 1.2 m * 1.2 m * 0.2 cm is to be

constant velocity of 0.15 m/sec, through the gap. If the plate is in the middle of the 

gap, filled the force required. The 

Ans: 100.97 N

Calculate the capillary rise in a glass tube of 2.5 mm diameter when immersed 

vertically in (a) water and (b) mercury. Take surface tensions σ = 0.0725 N/m for 

water and σ = 0.52 N/m for mercury in contact with ai

is given as 13.6 and angle of contact = 130

Ans: h = 

LUID PROPERTIES

Exercise 

A Newtonian fluid is filled in the clearance between a shaft and a concentric sleeve. 

The sleeve attains a speed of 50 cm/s, when a force 

parallel to the shaft. D

Ans: 250 cm/s

A 15 cm diameter vertical cylinder rotates concentrically inside another cylinder of 

diameter 15.10 cm. both cylinders are 25 cm high. 

cylinders is filled with a liquid whose viscosity is unknown. If a torque of 12.0 Nm 

is required to rotate

Ans: 8.64 poise.

A vertical gap 2.2 cm wide of infinite ex

and sp. Gravity 0.9. A metallic plate 1.2 m * 1.2 m * 0.2 cm is to be

constant velocity of 0.15 m/sec, through the gap. If the plate is in the middle of the 

gap, filled the force required. The 

Ans: 100.97 N

Calculate the capillary rise in a glass tube of 2.5 mm diameter when immersed 

vertically in (a) water and (b) mercury. Take surface tensions σ = 0.0725 N/m for 

water and σ = 0.52 N/m for mercury in contact with ai

is given as 13.6 and angle of contact = 130

Ans: h = -0.40 cm 

LUID PROPERTIES

N.B.K.R. INSTITUTE OF SCIENCE & TECHNOLOGY: VIDYANAGAR

A Newtonian fluid is filled in the clearance between a shaft and a concentric sleeve. 

The sleeve attains a speed of 50 cm/s, when a force 

parallel to the shaft. D

Ans: 250 cm/s

A 15 cm diameter vertical cylinder rotates concentrically inside another cylinder of 

diameter 15.10 cm. both cylinders are 25 cm high. 

cylinders is filled with a liquid whose viscosity is unknown. If a torque of 12.0 Nm 

is required to rotate

Ans: 8.64 poise.

A vertical gap 2.2 cm wide of infinite ex

and sp. Gravity 0.9. A metallic plate 1.2 m * 1.2 m * 0.2 cm is to be

constant velocity of 0.15 m/sec, through the gap. If the plate is in the middle of the 

gap, filled the force required. The 

Ans: 100.97 N

Calculate the capillary rise in a glass tube of 2.5 mm diameter when immersed 

vertically in (a) water and (b) mercury. Take surface tensions σ = 0.0725 N/m for 

water and σ = 0.52 N/m for mercury in contact with ai

is given as 13.6 and angle of contact = 130

0.40 cm 

LUID PROPERTIES
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A Newtonian fluid is filled in the clearance between a shaft and a concentric sleeve. 

The sleeve attains a speed of 50 cm/s, when a force 

parallel to the shaft. D

Ans: 250 cm/s 

A 15 cm diameter vertical cylinder rotates concentrically inside another cylinder of 

diameter 15.10 cm. both cylinders are 25 cm high. 

cylinders is filled with a liquid whose viscosity is unknown. If a torque of 12.0 Nm 

is required to rotate

Ans: 8.64 poise.

A vertical gap 2.2 cm wide of infinite ex

and sp. Gravity 0.9. A metallic plate 1.2 m * 1.2 m * 0.2 cm is to be

constant velocity of 0.15 m/sec, through the gap. If the plate is in the middle of the 

gap, filled the force required. The 

Ans: 100.97 N 

Calculate the capillary rise in a glass tube of 2.5 mm diameter when immersed 

vertically in (a) water and (b) mercury. Take surface tensions σ = 0.0725 N/m for 

water and σ = 0.52 N/m for mercury in contact with ai

is given as 13.6 and angle of contact = 130

0.40 cm 
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A Newtonian fluid is filled in the clearance between a shaft and a concentric sleeve. 

The sleeve attains a speed of 50 cm/s, when a force 

parallel to the shaft. D

A 15 cm diameter vertical cylinder rotates concentrically inside another cylinder of 

diameter 15.10 cm. both cylinders are 25 cm high. 

cylinders is filled with a liquid whose viscosity is unknown. If a torque of 12.0 Nm 

is required to rotate

Ans: 8.64 poise. 

A vertical gap 2.2 cm wide of infinite ex

and sp. Gravity 0.9. A metallic plate 1.2 m * 1.2 m * 0.2 cm is to be

constant velocity of 0.15 m/sec, through the gap. If the plate is in the middle of the 

gap, filled the force required. The 

Calculate the capillary rise in a glass tube of 2.5 mm diameter when immersed 

vertically in (a) water and (b) mercury. Take surface tensions σ = 0.0725 N/m for 

water and σ = 0.52 N/m for mercury in contact with ai

is given as 13.6 and angle of contact = 130

0.40 cm  
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A Newtonian fluid is filled in the clearance between a shaft and a concentric sleeve. 

The sleeve attains a speed of 50 cm/s, when a force 

parallel to the shaft. D

A 15 cm diameter vertical cylinder rotates concentrically inside another cylinder of 

diameter 15.10 cm. both cylinders are 25 cm high. 

cylinders is filled with a liquid whose viscosity is unknown. If a torque of 12.0 Nm 

is required to rotate the inner cylinder at 100 rpm. D

A vertical gap 2.2 cm wide of infinite ex

and sp. Gravity 0.9. A metallic plate 1.2 m * 1.2 m * 0.2 cm is to be

constant velocity of 0.15 m/sec, through the gap. If the plate is in the middle of the 

gap, filled the force required. The 

Calculate the capillary rise in a glass tube of 2.5 mm diameter when immersed 

vertically in (a) water and (b) mercury. Take surface tensions σ = 0.0725 N/m for 

water and σ = 0.52 N/m for mercury in contact with ai

is given as 13.6 and angle of contact = 130
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A Newtonian fluid is filled in the clearance between a shaft and a concentric sleeve. 

The sleeve attains a speed of 50 cm/s, when a force 

parallel to the shaft. Determine the speed if a force of 200N is applied.

A 15 cm diameter vertical cylinder rotates concentrically inside another cylinder of 

diameter 15.10 cm. both cylinders are 25 cm high. 

cylinders is filled with a liquid whose viscosity is unknown. If a torque of 12.0 Nm 

the inner cylinder at 100 rpm. D

A vertical gap 2.2 cm wide of infinite ex

and sp. Gravity 0.9. A metallic plate 1.2 m * 1.2 m * 0.2 cm is to be

constant velocity of 0.15 m/sec, through the gap. If the plate is in the middle of the 

gap, filled the force required. The 

Calculate the capillary rise in a glass tube of 2.5 mm diameter when immersed 

vertically in (a) water and (b) mercury. Take surface tensions σ = 0.0725 N/m for 

water and σ = 0.52 N/m for mercury in contact with ai

is given as 13.6 and angle of contact = 130
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A Newtonian fluid is filled in the clearance between a shaft and a concentric sleeve. 

The sleeve attains a speed of 50 cm/s, when a force 

etermine the speed if a force of 200N is applied.

A 15 cm diameter vertical cylinder rotates concentrically inside another cylinder of 

diameter 15.10 cm. both cylinders are 25 cm high. 

cylinders is filled with a liquid whose viscosity is unknown. If a torque of 12.0 Nm 

the inner cylinder at 100 rpm. D

A vertical gap 2.2 cm wide of infinite ex

and sp. Gravity 0.9. A metallic plate 1.2 m * 1.2 m * 0.2 cm is to be

constant velocity of 0.15 m/sec, through the gap. If the plate is in the middle of the 

gap, filled the force required. The 

Calculate the capillary rise in a glass tube of 2.5 mm diameter when immersed 

vertically in (a) water and (b) mercury. Take surface tensions σ = 0.0725 N/m for 

water and σ = 0.52 N/m for mercury in contact with ai

is given as 13.6 and angle of contact = 130
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A Newtonian fluid is filled in the clearance between a shaft and a concentric sleeve. 

The sleeve attains a speed of 50 cm/s, when a force 

etermine the speed if a force of 200N is applied.

A 15 cm diameter vertical cylinder rotates concentrically inside another cylinder of 

diameter 15.10 cm. both cylinders are 25 cm high. 

cylinders is filled with a liquid whose viscosity is unknown. If a torque of 12.0 Nm 

the inner cylinder at 100 rpm. D

A vertical gap 2.2 cm wide of infinite ex

and sp. Gravity 0.9. A metallic plate 1.2 m * 1.2 m * 0.2 cm is to be

constant velocity of 0.15 m/sec, through the gap. If the plate is in the middle of the 

gap, filled the force required. The 

Calculate the capillary rise in a glass tube of 2.5 mm diameter when immersed 

vertically in (a) water and (b) mercury. Take surface tensions σ = 0.0725 N/m for 

water and σ = 0.52 N/m for mercury in contact with ai

is given as 13.6 and angle of contact = 130
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A Newtonian fluid is filled in the clearance between a shaft and a concentric sleeve. 

The sleeve attains a speed of 50 cm/s, when a force 

etermine the speed if a force of 200N is applied.

A 15 cm diameter vertical cylinder rotates concentrically inside another cylinder of 

diameter 15.10 cm. both cylinders are 25 cm high. 

cylinders is filled with a liquid whose viscosity is unknown. If a torque of 12.0 Nm 

the inner cylinder at 100 rpm. D

A vertical gap 2.2 cm wide of infinite ex

and sp. Gravity 0.9. A metallic plate 1.2 m * 1.2 m * 0.2 cm is to be

constant velocity of 0.15 m/sec, through the gap. If the plate is in the middle of the 

gap, filled the force required. The 

Calculate the capillary rise in a glass tube of 2.5 mm diameter when immersed 

vertically in (a) water and (b) mercury. Take surface tensions σ = 0.0725 N/m for 

water and σ = 0.52 N/m for mercury in contact with ai

is given as 13.6 and angle of contact = 130
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A Newtonian fluid is filled in the clearance between a shaft and a concentric sleeve. 

The sleeve attains a speed of 50 cm/s, when a force 

etermine the speed if a force of 200N is applied.

A 15 cm diameter vertical cylinder rotates concentrically inside another cylinder of 

diameter 15.10 cm. both cylinders are 25 cm high. 

cylinders is filled with a liquid whose viscosity is unknown. If a torque of 12.0 Nm 

the inner cylinder at 100 rpm. D

A vertical gap 2.2 cm wide of infinite ex

and sp. Gravity 0.9. A metallic plate 1.2 m * 1.2 m * 0.2 cm is to be

constant velocity of 0.15 m/sec, through the gap. If the plate is in the middle of the 

gap, filled the force required. The weight of the plate is 40 N.

Calculate the capillary rise in a glass tube of 2.5 mm diameter when immersed 

vertically in (a) water and (b) mercury. Take surface tensions σ = 0.0725 N/m for 

water and σ = 0.52 N/m for mercury in contact with ai

is given as 13.6 and angle of contact = 130
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A Newtonian fluid is filled in the clearance between a shaft and a concentric sleeve. 

The sleeve attains a speed of 50 cm/s, when a force 

etermine the speed if a force of 200N is applied.

A 15 cm diameter vertical cylinder rotates concentrically inside another cylinder of 

diameter 15.10 cm. both cylinders are 25 cm high. 

cylinders is filled with a liquid whose viscosity is unknown. If a torque of 12.0 Nm 

the inner cylinder at 100 rpm. D

A vertical gap 2.2 cm wide of infinite ex

and sp. Gravity 0.9. A metallic plate 1.2 m * 1.2 m * 0.2 cm is to be

constant velocity of 0.15 m/sec, through the gap. If the plate is in the middle of the 

weight of the plate is 40 N.

Calculate the capillary rise in a glass tube of 2.5 mm diameter when immersed 

vertically in (a) water and (b) mercury. Take surface tensions σ = 0.0725 N/m for 

water and σ = 0.52 N/m for mercury in contact with ai

is given as 13.6 and angle of contact = 130
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A Newtonian fluid is filled in the clearance between a shaft and a concentric sleeve. 

The sleeve attains a speed of 50 cm/s, when a force 

etermine the speed if a force of 200N is applied.

A 15 cm diameter vertical cylinder rotates concentrically inside another cylinder of 

diameter 15.10 cm. both cylinders are 25 cm high. 

cylinders is filled with a liquid whose viscosity is unknown. If a torque of 12.0 Nm 

the inner cylinder at 100 rpm. D

A vertical gap 2.2 cm wide of infinite extent contains a fluid of viscosity 2.0 Ns/m

and sp. Gravity 0.9. A metallic plate 1.2 m * 1.2 m * 0.2 cm is to be

constant velocity of 0.15 m/sec, through the gap. If the plate is in the middle of the 

weight of the plate is 40 N.

Calculate the capillary rise in a glass tube of 2.5 mm diameter when immersed 

vertically in (a) water and (b) mercury. Take surface tensions σ = 0.0725 N/m for 

water and σ = 0.52 N/m for mercury in contact with ai

is given as 13.6 and angle of contact = 130o
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A Newtonian fluid is filled in the clearance between a shaft and a concentric sleeve. 

The sleeve attains a speed of 50 cm/s, when a force 

etermine the speed if a force of 200N is applied.

A 15 cm diameter vertical cylinder rotates concentrically inside another cylinder of 

diameter 15.10 cm. both cylinders are 25 cm high. 

cylinders is filled with a liquid whose viscosity is unknown. If a torque of 12.0 Nm 

the inner cylinder at 100 rpm. D

tent contains a fluid of viscosity 2.0 Ns/m

and sp. Gravity 0.9. A metallic plate 1.2 m * 1.2 m * 0.2 cm is to be

constant velocity of 0.15 m/sec, through the gap. If the plate is in the middle of the 

weight of the plate is 40 N.

Calculate the capillary rise in a glass tube of 2.5 mm diameter when immersed 

vertically in (a) water and (b) mercury. Take surface tensions σ = 0.0725 N/m for 

water and σ = 0.52 N/m for mercury in contact with ai
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