Chapter— 6

Fluid Dynamics

TOPIC WISE MULTIPLE CHOICE QUESTIONS

6.1 VISCOUS DRAG AND STOKE’S LAW,|

1)

()

(%)
(3

(4)

()

(6)

(")

(8)

9)

1%,

An object moving through a fluid experigiice a retarding forae Known &

(a) external force
(c) drag force

Whenthg'te. nm*aurn increases, the v |S(,0°'*y oi the gases:

(@) decnea»(s '
(2) iilcrenses,

Tne Flaic-s said to be incompressible, if its density is

(@) zero

(c) very small

The word Fluid means
(a) torise

(c) to flow

Which material has maximum viscosity:
(a) glycerin

(c) methanol

Viscosity of air at 30°C is:
(a) 6.29 Nsm™

(c) 1.00 Nsm™

n is denoted for

(a) coefficient of viscosity
(c) coefficient of static friction

Stoke’s law is applicable on
(a) spherical surfaces
(c) surfaces of all shapes

Drag force is expressed by
(a) 3znrv

© iprv
77

Substances which cannot_fiow eosll,/ h? =

(a) large viscosity
(c) smi ﬂl WisOpsity ™

o,

L (1), terminal ferce
(0\ qra\uta.mn | force
GRW-2019 (G-11)
(b) remains constant
(d) none of these
LHR-2018 (G-1)
(b) very high
(d) constant

SGD-2016 (G-I1)
(b) to fall
(d) to oppose

(RWP 2015)

(b) plasma
(d) water

MTN-2019 (G-I1)
(b) 0.019 Nsm™
(d) 0.510 Nsm™

(b) coefficient of kinetic friction
(d) coefficient of volume expansion

(b) rectangular surfaces
(d) none

(b) 67nrv

@ 6oy |

(5\ zeis’ vr 4dns] ty '

_ “tdy none of these

Which 01 the ‘nohowmg has the highest viscosity?

) (2) ;.rr !

S MG methane]

(b) water
(d) glycerin

With increases in temperature, the viscosity of the liquid

(a) increases
(c) may increase or decrease

(b) decreases
(d) no change
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Chapter— 6 Fluid Dynamics

(13) As the speed of the object increases the drag force
(a) increases (b) decreases
(c) remain same (d) none of theqe -
(14)  With increase in temperature V|5005|ty o7 gases W M|
(a) increases \ " (ly dacieases |
(c) may increase or decrease . (d)no.eharige
(15) Liquid-ani vases-kave . N~ '
() zerc=viscontty ¢ L L L s T (b) non zero viscosity
(c) maximum viscos.ty! | (d) bothaand b
(16)- T he friciiohalu1%zct between different layers of flowing fluids is described in terms of
\ N (@) viscosity of fluid (b) velocity of fluid
| Y| = (c) pressure of fluid (d) acceleration of fluid
(17)  The unit of co-efficient of viscosity is
(a) kgm™ (b) kg*ms™
(c)Nm s (d) Nm s
(18) The dimension of co-efficient of viscosity is
(@) [MLT 1] (b) [M'T]
(€) [MLT ] (d) [MT]
(19) The maximum constant velocity of an object moving through the fluid is called
(a) escape velocity (b) drag velocity
(c) terminal velocity (d) fluid velocity
(20)  Terminal velocity v is related with the radius r of a spherical object as:
LHR-2019 (G-1)
(@) v, ocr’ (b) v, ocr
© vy A Vi<
(21)  If the radius of droplet becomes half, then its terminal velocity will be
LHR-2018 (G-11)
(a) double (b) half
(c) one fourth (d) four times
(22)  Terminal velocity of a particle in the fluid depends on: RWP-2019 (G I)
(a) Nature of fluid (b) Acceleration of particiz_—,
(c) Force on particle ~d) angular-veioCif; 'o bal ticle
(23) A fog droplet falls vertlcallv through air wittan acceler al_lo 0 \_E5D- 2017
(a) equal to ‘g’ S (O eks shad g
(c) zero_ S ) greaterthan g’
24) A parcmmpoi mr\vec (."O\.I”IW M&\!Q'i_ti'n A FSD-2017
(a) zerc adcaleration |\ 10 R (b) constant acceleration
__(2) phsitive, ccc'—ﬂeratcun - (d) negative acceleration
= [129) [% e raiie-sf e velocities of water in a pipe lying horizontally at two ends is 1:4. The
\ J | MIN ratio of diameters of pipe at these two ends is: FSD-2016 (G-1)
A\ (@) 1:2 (b) 2:1
(c)1:4 (d)4:1
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Chapter— 6 Fluid Dynamics

(26)

(27)

(28)

(30)

(31)

(32)

(33)

When body acquires terminal velocity, then its acceleration ‘a’ becomes: MTN-2016 (G II)
(@a=0 (b)a=g :
(c)a>g (dya<g T [~

If the radius of the droplet becomes half tr en Its terminal vmc.ty in fiid w'.l e
D(;K 2018 (G-11)

() half , , _(b) UIovu_I,e
(c) oneToLrth Vs s T eonethird
Two foj diopl! ots have radius z:2 teir termlnal velocities are in ratio of
@46 % (b) 4:9
(@23 - (d)4:3
The-terminal velocity of spherical object is given by
2 2 2
@ v = L2 (0) v, =229
] 9

2 2,422

© vtzzgi (d) y =229
1 9

The net force acting on a body falling through the fluid is given by
(a) net force = drag force - weight (b) net force = drag force + weight
(c) net force = drag force / weight (d) net force = weight- drag force
The unit of terminal velocity is
(@) ms™ (b) ms
(c) Ns™* (d) ms™?
A fog droplet falls vertically through air with terminal velocity, then an acceleration is
(a) equal to g (b) greater than g
(c) less than g (d) equal to zero
If the radius of droplet is doubled then terminal velocity would be
(a) half (b) doubled
(c) quadrupled (d) one fourth

6.3 FLUID FLOW,|

(34)

(35)

(36)

(37)

'.. .I i -.
UDE)

The unsteady flow of the fluid is called

(a) steady flow (b) streamline flow

(c) turbulent flow (d) none of these _

The formula one cars have a - | = TR N
(a) steady flow designed ) ~b) streamYingd desigried | M

(c) Turbulent designed ) (5 Undteq (,y Icw 1e¢|gr oG-
The incompressible and I‘OH v.ow U fiufdis caliag

(@) VIS(“"I hmd et (b} rier-ideal fluid
(0 fluie | | T O O (d) ideal fluid
The doiphinshave | | | 1
: _(a, S reamwreo bodies (b) turbulent bodies
' '_\() L.n5teddy bodies (d) none of these
A fluid is said to be ideal when it appears
(a) non-viscous (b) incompressible
(c) to move with uniform speed (d) all of these
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6.4 EQUATION OF CONTINUITY

Equation of continuity is given by the relation

(39)

(40)

(41)

(43)
(44)
(45)
(46)
(47)
(48)
(49)

(50)

(42)

_ twardnds i
812

(@ AP, =APR (b) Av, :A LY .'IH

(c) A,D,=AD, (1‘ AVl = v '
Equatlon of continuity gl el th orisenaiioh ot th e\ LHR-?JJ-Q (G-I
(a) mass \ ‘(bY enugy

(c) speed ' _ (d) volume

Equaticn 9 continity ¢ives conservation of: FSD 2019 (G-I)
(&) ehergiy (b) power

(€) mass (d) density

Product of area of cross section, velocity and time gives: FSD 2019 (G-1)
(a) volume (b) density

(c) mass (d) weight

The law of conservation of mass gives:

(a) Bernoulli’s equation
(c) Torricelli’s theorem

The S.I Unit of Flow Rate of a Fluid is:
(@) m’s

(C) m3 -1

The rate of flow of liquid through pipes
(a) Alv

(c) Av

RWP-2016 (G-1)
(b) Venturi relation
(d) Equation of continuity
BWP-2019 (G-II)
(b) ms™*
(d) m’s?

(b) VIA
(d) L/Av

The product of cross-sectional area of pipe and fluid speed is equal to

(a) pressure
(c) flow rate

(b) volume
(d) work done

If area of cross-section is decreased, then fluid pressure

(a) increases

(c) remain same

Sl unit of flow rate is

(a) ms™

(© m3st -~
The law of conservation §f mass (=%
(a) Bernottii’s equatIO"‘ '
(c) Vai-dewhil’$ Punt; ony |

SUQ

{ (’j\ mZt.l'. 1 . . \ X . .". ..._ 1

(b) decreases
(d) may increase or decrease

(o)ym’s? < |

.__,’b LOU?” nof contmtuty

\G) Einstein’s equation

The radlius at wo énils|of| & gipes in the ratio of 2:3, then the speed of fluid at the

*he ~atio of

&) 94

(b) 2:3
(d) 4:9
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6.5 BERNOULLI’S EQUATION

(51)

(52)

iv3) |

(54)

(55)

(56)

(57)

(58)

(59)

(60)

(61)

[ % 162)

The law of conservation of energy is basis on the BWP-2319 (G-
(a) equation of continuity (b) Bernoulli’s egwation |- \
(c) Einstein’s equation ; | (d) Vag=cerwatl’s BC‘uatl( n

The unit of %pv2 in Berroulli’s- 1uaf|o ris ama & S rat o1

MTN-2018 (G-11)LHR-2019 (G-1)

(@enefgy, | 0L L L T (b) pressure
(=) work, - (d) power
Pscalkis'the unit of: GRW-2019 (G-I)
(a) pressure (b) force
(c) tension (d) weight
The dimensions of pgh are same as that of MTN-2018 (G-I)
(a) work (b) energy
(c) pressure (d) mass
Which of the following cannot be explained on the basis of Bernoulli’s effect?
(a) lift of an aero plane (b) lift of rocket
(c) swing of cricket ball (d) working of carburetor
Bernoulli’s equation is applicable for
(a) swing of a cricket ball (b) lift of an aeroplane
(c) working of spray (d) all of these
According to Bernoulli’s principle, velocity and pressure are
(a) inversely proportional (b) directly proportional
(c) have no relation (d) none of these
Bernoulli’s equation is expressed as
(@) P —% pv® =constant (b) P +% pV° + pgh = constant
1 1
(c P +§pv — pgh = constant (d) P _E’DV — pgh = constant
The effect used in perfume bottles and paint sprays is based upon.
(a) Bernoulli’s theorem (b) equation of continuitv -
(c) Einstein’s mass energy equation (d) Archimedes-niificip) le :
The fundamental equatlon in fluid. dyna.mcs *ha r =iatra or mu; eltd f.ulﬂ opded and
height is N =A b R |
(a) Bernoulli’s equation BYFARIE! (b‘ =qu&ﬂm u.' continu;ry
(c) Stokes favy — ~ L L ' mass energy equation
The vojurnz ficw our ‘e"ond rf &tiund is always
@ LN L (b) constant
 d, Ehaniginy continuously (d) none of these
i Bernoulli’s equation the unit of expression ‘pgh’ is same as that of
(a) force (b) work
(c) density (d) pressure
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(63)

(64)

In a pipe, water is flowing through the region in the pipe where streamlines are
forced close together : ’

(a) speed is low and pressure is low (b) speed is high-4nd ')nessurf ish |qh |

(c) speed is high and pressure is loyv G orie of thasa | :

If a pipe placed horizontelly on crzand, “tan|Bel: nnum’s 2quation ¢an be expressed as
1 ., LR s

(@) P+ [JJ"] ~ v = constalit VA /h‘ P+ 2,ov = constant

(c) P— pgh'= ¢cnstant | | ' ' (d) P+ pgh = constant

G5 AR RATI GG EBERNOULLI’S EQUATION

' s ) e
J' l_(k‘,._

(66)

(67)

(68)

(69)

(70)

Speed of efflux of a liquid from an orifice is equal to

(@) \29 (b) \/%
(©) \2gh (d) \/%

As the speed of object moving through a fluid increases then the drag force

experienced by it: GRW-2019 (G-I)
(a) increases (b) decreases
(c) remains constant (d) becomes zero
Venturi meter is used to measure LHR-2016(G-1)LHR-2017 (G-1)
(a) fluid pressure (b) fluid density
(c) Fluid viscosity (d) fluid speed
Pressure of fluid will be low where speed of fluid is SWL-2016 (G-1), FSD-2018
(@) low (b) high
(c) zero (d) constant
6.0 meter high tank is full of water. A hole appears at its middle. What is the speed
of efflux? (RWP 2014)
(@ 7. 66ms* (b) 5.66ms*
(c) 6.66ms* (d) 8.66ms™* - \
A 10 meter high tank is full of water. A hole appears at -Ls n |dc1|e 'Tke saeer* o
efflux will be: L e _ ™ A

VA A~ VAV ) BWP-2019 (G-11)
(2)5ms VO ey o -
(c)lO(,ms . x\ | {d) 511 ms
A 20 metrg hmh tani fL" of water. A hole appears at its middle. The speed of

C _eﬁlJ(w 1] b VL BWP-2019 (G-I)

{a)a0ims ™ (b) 14 ms™
(c)115ms™* (d) 9.8 ms™*
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(72)

(73)

(75)

(76)

(74);

Venturi relation is given as:
@P = oV

(c)P,—P, :%IDV2
DlmenS|o_n of flow rateis’ | / /|
(@[L“- |~~~ V| LA

l_(ﬂ(l‘lcel]l’t. ,?xp.'cssi'on is written as

(@)W =Y2g(h —h,)

(C) V= \/Zg(hz - hl)

(MTN 2013)
O)P-P,=Zpvi =
.- (.1 \;;2_;-\/_”_(“ Tf:; . | i«  x
e B
() [LTY

MTN-2019 (G-11)

(b) v=\2g(h,+h,)
(d) v=120g(h,—,)

A 2-meter-high tank is full of water. If a hole appears at it middle then the speed of efflux is

(a) 4.42m/s

(c) 5.42m/s

A man standing near a fast-moving train
(a) fall towards the train

(c) no effect

(b) 42.4m/s
(d) 424ml/s

(b) fall away from the train
(d) none of these

ANSWER KEYS

(Topic Wise Multiple Choice Questions)

76

ololo|y |o|aly |o |lo|o |la|o

)
[ i
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Chapter— 6 Fluid Dynamics

6.1.

Ans:

6.3.

Ans:

6.4.

Ans:

SHORT QUESTIONS
(From Textbook Exercise)

Explain what do you understand by the term viscosity? _ - ™
. N Nlr(m)u.?:/«,n)

Definition: _ |

“The frictional effect between different/lagers|cf ¢ flovying, fluid is dzscribed in terms of
viscosity ef-fluid.” Viseasity miedstre; hcw imich 1oses 1S requiredto slide one layer of
fluid civer lhe GURer layer. . 1 nly‘cnr‘n fianey*and thick tar has highest viscosity.

Unit: kg s

Whzt i meart| by drag .urce’> What are the factors upon which drag force acting
uner asmali-spriere of radius r, moving down through a liquid, depends?

Cefnidion:

“When the body moves through a viscous medium, its motion is opposed by a force
known as drag force.” OR

An object moving through a fluid experience a retarding force known as drag force.
According to Stoke’s law, drag force is given by the relation:

F, =6znrv

This relation shows that drag force depends upon the factor as:

e radius of sphere (r)

e velocity of sphere (v)

e co-efficient of viscosity of fluid (7)

Why fog droplets appear to be suspended in air?

ﬁAGng((cé:; FSD-15(G-1), LHR-15(G-11), DGK-16 (G-1)&(G-11), LHR-16 (G-11), SWL-17, BWP-17 (G-I), SGD-18 (G-1),
We know that as the terminal velocity of a body is directly proportional to the square of
radius of a body. i.e. v; o r?

As, the size of the fog droplet is very small, therefore, their terminal velocity is very
small and consequently, the fog droplet appears to be suspended in air.

Explain the difference between laminar flow and turbulent flow.
LHR-15(G-1), RWP-16 (G-l), FSD-17, LHR-17 (G-I}, FSD-18, LHR-18 (G-11), DGK-18 (G-1), FSD-19 (G-I)

LAMINAR FLOW TURBULENT FLOW

e The flow is said to be stream line or laminar if | ¢ The irregular or unsteady flow of the
every particle that passes a particular point, | fluid is called turbulent flow.
moves along exactly the same path, as following ://;\‘

]

by the particle which passed that point earlier ,
— -_ . ‘ VAV Nl e ot fow
(e} _Steamlines (aminar i) ) ¢~/ | » I tuth- leiit flow, there is great
e In this case-edch particle-orfluia Imbves hiong-a » [\ “diSorder and a constantly changing
smooth pati:allen strfczmhr eaiar Iim\m flow pattern
e Forexampizs' | |\ | e For examples
. FiLwofwaLerm widé-and smooth river e Flow of water from the top of
| ' | Al oFyertle breeze. mountains.
J | | e Fiow of wind around streamlined designed car. o  Flow of water in the form of water fall.
e Flow of water around dolphins. e Very strongly flowing wind

Water flow at sea shores.
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6.8.

Ans:

6.9. .

6.10.
AnNs:

@
Ans:

LNs:

Two row boats moving parallel in the same direction are pulled towards each other.

Explain.
MTN-15(G-1), RWP-15(G-1), GRW-15(G-I), MTN-16 (G-1), LHR-18 (G-11), CHH=1517-1), BWP[19 |G- n

When the two row boats moving parallel in thesame directissthenthe <peed of 'va*e‘" RS CE|
the boats is greater than the speed of water on. he ctn o wICP“ o:tl e nogts.

11
Accordmg to result of Berr. oull s/el 1u 111011 D1 —,J V2 :,n = corc*ant

“Where-¢ad spiced of the'fluid 15 hlgH th pwssure w1ll be low,”
Therefoig, itie pressirs batweer'-t1e boats is decreased and they are pulled towards each other.

2ol ain hdvy the <wiing is produced in a fast-moving cricket ball.

G416 (G- 3WP-16 (G-1), MTN-16 (G-11), LHR-16 (G-1), BWP-17 (G-11), GRW-18, RWP-19 (G-I), LHR-19 (G-
|I -

One side of the cricket ball is rough and the other side is shining. When the ball is delivered,
then the speed of air on the shining is greater than the speed of air on the rough side.

According to result of Bernoulli’s equation: [ P +% pV* + pgh = constant .]

“Where the speed is high, pressure will be low.”
Therefore, the pressure on shiny side decreases and the ball swings towards the shiny side.
Explain the working of carburetor of a motorcar by using Bernoulli’s principle.

SWL-16, SWL-18, LHR-18 (G-I)
The carburetor of a car engine uses a Venturi duct to feed the correct mixture of air
and fuel (petrol) to the cylinders. Air is drawn through the duct and along the pipe to
the cylinders. A tiny inlet at the side of duct is fed with petrol, the air through the duct
moves very fast, creating low pressure in the duct, which draws petrol vapours into
the air stream.

Air
Atmospheric L —> Low
pressure GAS \ pressure

] -
- o

TOPIC WISESHORk QUFS im

6.1 VISCOUS DRAG AND c@j"“"ﬂ'

What i= ':1U|.d Dypapics? |
Fluid Bynanics — | - \
The_brench, of ;ohyuc\ Nh&U‘ ‘deals with the study of fluid in motion is called Fluid

— [Dynemics.
' Defing Lé=efficient of viscosity. Write its units?

Co-efficient of viscosity
“The tangential force per unit area required to maintain relative velocity between its two
layers is called co-¢efficient of viscosity and is denoted by 7 . Its units is N sm™ or kgm™s™
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(3)

Ans:

(4)

Ans:

(R) ;

(6)

Ans:

(7)

Ans:

(8)

Ans:

(9)

Ans:

What is fluid? DGK 2014
Anything which can flow is called fluid. Thus liquid as well as gases can be.treated as fuid
Examples: . [ '

e Liquids ' VU N

o (ases

A meteor burns into ashe; vhen ent“ S | nto m'tek é‘ﬂltl\’o atmom here?
A metgOoijinavingtowardsitae caith’; a mospkee is strongly opposed by the drag force of
air. Thisdragiforce'créaies o lctaf & :ciion between the air particles and meteor resulting
an intene ‘aimaunt ‘o1 heat-surning the meteor into ashes.
Stale the Steke’sLaw and write its mathematical form?
e drag torce on a sphere of radius r moving slowly with speed v through a fluid of
viscosity 7 is given by the Stoke’s Law as under
F = 6znrv
What are the main principles of fluid Dynamics?
There are two main principles of fluid Dynamics
(1) Equation of continuity
(i) Bernoulli’s Equation
The law of conservation of mass gives us the equation of continuity.
The law of conservation of energy is the basis of Bernoulli’s equation.

What is meant by viscosity? Write down dimensional unit of coefficient of viscosity.
MTN-2018 (G-1) FSD-2012

Viscosity

The internal frictional force between different layers of a flowing fluid is called viscosity
of fluid, usually denoted by Greek letter ‘n’.

The dimensional unit of co-efficient of viscosity kg m* s

Define fluid friction and state Stoke’s law. DGK-2010
Fluid Friction

An internal frictional force between different layers of a flowing fluid is called viscosity
of fluid which is also known as fluid dynamics, usually denoted by Greek letter ‘n’.
Stoke’s law

It states that the drag force F on a spherlcal object of radius
“v” through a fluid of viscosity “7 ™ is given by

F=6mnrv P
At high speed, the force is no longer proportional to speed — [ [~2 % [
What is Stoke’s law and drag force? o N MAEN-RG1ATGT)
Stocks’ law ) N
It states that the drag force F'on as; 5l Fterical \ij °“t % radl 150 o ing slowly with speed
“v”? throug 3 fluid ofv scositly/ 37 isigiven by '

e

.-" Vi “ |‘—)A"T| 'h'{\ -
At high sp= \d theifq rce 1S ¢ lenger proportlonal to speed.

‘6 99

moving slowly with speed

_ Drag Faree! \
D DjRsLoviINg through a fluid experiences a retarding force called a drag force.

rag force depends upon the following factors;
(1) Shape, size, velocity and orientation of motion of the body.
(2) It also depends upon the nature of fluid.
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6.2 TERMINAL VELOCITY]

(10)  Why do clouds appear floating in air?

Ans:  Clouds are made of very small droplets of water since the weigktof thzzs croplet| s vaiv
small. Therefore, they possess very smgil ' terminat veipcitys Henbe, 2y appear to
floating in air. . ~— A L\

(11)  Define terminal velocity. ATEaR DA T GRW-2019 (G-11)

Ans: Termiralivelocity AR IRY g
When sz welght o7 the faliiagzody. and drag force acting on the body become equal in
magnitude, the, velnaity ¢f the-sody becomes maximum then the body will fall with

gonsiant ma m'L miveiocity called terminal velocity. It is expressed
' [ mg

[ s . V, =
Y 6mnr
(12) A spherical body is dropped into two different fluid its terminal velocity is found to

be different. Give the reason.

2gr? . : . .
Ans:  We know thatv, = % . In this case a spherical body of the same density and size is
n
dropped into two fluids of different viscosities, It means o ,g and r are all constants, so

Vg € i = Vi € —
h 7,
As the co-efficient of viscosities is different in two fluids, therefore the terminal velocity
of the sphere will be different.
(13) A tiny water droplet of radius 0.010 cm descends through air from a high building.
Calculate its terminal velocity. Given that for air =19x10°kgm™s*and density of

water = 1000 kgm. DGK-2012
Ans: r=10x10"m, p=1000kgm=,n=19x 10°kgm™*s™

As \Y} =2grp

t

M
2x9.8ms ™ x(1x107*m) x1000kgm®
V., =
' 9x19x10°kgm™s™
w:les

6.3 FLUID FLOW, e

(14)  What are the properties of an ideal fluid?_, SN |
Ans: Properties AIN AR RN R
(i) The fluid is non-viscgud, i.e. ﬁ‘ﬂre s 1o | nternal fricii icnal f( rce between adjacent
layers of fluid.
(if) ThiE Titidiis- mumpresuole |e\|s "iensm i¢ coristant.
(iil) The fluid mouon 15 teqd_y
(15)  What is meant whei We'say fiuid is non-viscous and in compressible?  GRW-2018
ANGES |

\ J [ e rhe=luid is non viscous i.e. there is no internal frictional force between adjacent layers of

fluid.
e The fluid is incompressible i.e. its density is constant.
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Chapter— 6 Fluid Dynamics

(16) A liquid was passed through a pipe and it was found that the rate of influx is equal
to the rate of efflux, what information do you get about the I|qU|d -
Ans:  Where rate of influx = rate of efflux [
Such a fluid is an ideal fluid. This fluid gives informaiion thét'it s g viiscasivy~aad 1S
incompressible. '
(17) Describe what is an ideal fluid2-Can qn uoﬂa‘ fluidiexist in nature? DGK-2014
Ans: A fluid. which satisfies-tiie 1olicwing conditicns!is.caliea an ideal fluid.
i. The Hliac i< 150 isGoils 2. ‘Hert is 1no-internal frictional force between adjacent layers
of fluid:
|' Tirle fruid is | rCO"nf“‘\,SSIb|e i.e. its density is constant.
i1 The-fiid ‘motion is steady.
Tne 1deal fluid does not exist in nature because all above conditions perfectly not full fill

in any fluid.
(18)  Why the cross-sectional areas of the water decreases as it come out of the tap?
Ans: According to equation Av = constant, as the water falls, its speed increases and so its

cross-sectional area decreases.

6.5 BERNOULLI’S EQUATION

(19) State Bernoulli’s equation.

Ans: It states that the sum of pressure, Kinetic and Potential energies per unit volume in a
steady flow of an incompressible fluid remains constant.
Mathematically:

P+% oV’ + pgh = constant

6.6 APPLICATIONS OF BERNOULLI’S EQUATION

(20)  Why does the pipe of paper squeezes when air is blown through it.

Ans:  As air blows through the pipe, the speed of air inside it increases so its pressure decreases
as compared to the pressure outside the pipe. So the increased pressure on the outside
squeezes the pipe of paper.

(21) What s Venturi’s effect. BWP-2019 (G-I11), FSD-2019 (G-I)

Ans: The effect of decrease in pressure with increase in speed of the fluid in a horizontal pipe
1s known as Venturi’s effect

Mathematically, B —-P, = %pvz2

(22) What effect is used in chimney? NN HR ”“1& (% iﬂ -
Ans:  When air passes above the chimney, it redmes the! pues Ure atou e ¢himney—The smoke
rises up in the chimney. Thelais and s7icke togﬂthﬁ rrO\ec\,la; into! the afmosphere.
(23)  Explain hgv the lift isarcducec’i iy ar. aura p Cnez SGD-2018
Ans:  Lifting of ‘an|Acropiaieg .
To lift an .1e|0)Iom sarne\priricipie works i.e. where the i /j
snees is hich,| the, (ressaie will be low. The wings are
*\(lesianed 'to \aefiect the air so that the stream lines are closer

When streamlines are forced together, speed is high pressure is low, so air travels faster
on upper side of the wing than on the lower. The pressure will be lower at the top of the
wing and upward thrust acts on wings which helps to lift aeroplane in air.
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(24)
Ans:

(25)
Ans:

(26)
Ans:

(27)

Ans:

\ |
“itlaiv-berow it.

nozzle

How perfume bottles and paint spray work.

A stream of air passing over a tube dipped in a liquid will cause the quuid
to rise in the tube as shown in fig. This is because of the fact that-nr=ssr f
of fast moving air becomes lesser than-the air ¢bcye-theval. t Iml iHence
paint rises through pipe due 0 differersz of prassure, \

State and cwplain Tor+iceli’s/ Theprem?, | | st .

The sgeed’of, #fix isequal ta e V( lecity galned by the fluid in falling through the
distance, (F1:hz)ur der the, astion of grawty

ol naticr: _f..‘-L_D.’.O.Sc a large tank of fluid has two orifices A and B on it.

Q[ crifices are so small, the efflux speed v, and v, will be much larger than v,

air

Therefore v, =0

Hence Bernoulli’s equation can be written as

1
P+pgh =P, +§pV§ + pgh,

P, = P, = Atmospheric Pressure
Hence, v = 2g(h —h,)
Define venturi effect. Also write its relation. FSD-2019 (G-I)

1
P1 —Pz = E pVg

This is called venturi relation and it is used in Venturi-meter, a %
device used to measure speed of liquid flow this effect is called ;%/"z
venturi effect. We get above relation from Bernoulli’s equation. S

If one pipe has very small diameter than the other such that A; is

small as compared to A;, then equation of
continuity is

If A; < A; then vi << v;, so we neglect v, for flow 4 )
from large pipe as compared to V. -\ NN o o=
Give two application of Bernoulh S) equauo, ', “ | N

\\ [ & E,’.WP 20¢ \G |r) DGK 2018 (G-I11)
Lifting-efiar, Aeroplarie~, | POV NS
To lift a="aerap! anz Bame, pnucm‘i }m rl/ LE. where the speed is
hlgh the, piEsSU| re wm b= iovy,“The wings are designed to deflect
%c Air so th 1t tha'siream lines are closer together above the wing

When streamlines are forced together, speed is high pressure is low, so air travels faster
on upper side of the wing than on the lower. The pressure will be lower at the top of the
wing and upward thrust acts on wings which helps to lift aeroplane in air.
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Swing of the Ball rosrar jI\

LHR-2012, 2016 (G-1), GRW-2012, 2013, 2018 §
BWP-2016 (G-1), 2017 (G-11), DGK-2018 (G-I}~ ,@;«E
When a tennis ball is hit by a rac<et, it sting asiweli ¢s mws ol B
forward, the velocity of ai; o) ong siCe of e nall'ing reaae doe | ot ressure

to spin-anil air speed i i g serne.diredtior.-Hencethe pressure decreases This gives an
extra clvaiurz\tofrie ball kriovyriassaing which deceives an opponent player.
(28)  Writa féw!lines|or: Llond-fiow. LHR-2012
Ans Biood wesselsstretch like rubber hose. The volume of the blood is sufficient to keep the

S0 wessels inflated at all times. This make a tension in the walls of the blood vessels and

consequently the pressure of blood inside is greater than the external atmospheric
pressure.
The unit torr or mm of Hg is opted to measure the blood instead of Sl unit of pressure
because of its extensive use in medical equipments. The blood pressure varies from a
high (systolic pressure) of 120 torr to a low (diastolic pressure) of about 75-80 torr where
1 torr = 133.3 Nm

(29) State Torricelli’s theorem. Write mathematical form.
MTN-2019 (G-11),GRW-2012, LHR-2012MTN-2019 (G-I1)

Ans: Torricelli’s Theorem
It states that “the speed of efflux is equal to the
velocity gained by the fluid in falling through the
distance (h;-hy) under the action of gravity”.
Mathematical Formula:

V2= \lzg(hl_hz)
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