CHAPTER - 09

MECHANICAL PROPERTIES OF FLUIDS
(SR 9Tt & Jifaw o)

The basic property of a fluid is that it can
flow. The fluid does not have any resistance to
change of its shape. Thus, the shape of a fluid
is governed by the shape of its container.

fohell Xer gerd 1 #{T AT Ig ¢ T dg varied

without diminishing.

&l &l A @ o fdr 9Reg ged W g9
ST SATAT § dl 98 ged & Ycdeh AT g 9T hr
§ant o e affor gu FaRa @i ¢ |

N 6. The pressure inside a liquid changes with
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A liquid is incompressible and has a free sur- uniform.
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et B The property of a fluid by virtue of which
If F is the normal force exerted by a fluid on it opposes the relative motion between its
an area A then the average pressure different layers is known as viscosity and the
P = F/A force that is into play is called the viscous
av — force.
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[P] = [rJ [ ] ”ﬂ. T ] Viscous force is given by
[4] ["'L | F=-nAdv/dx where n is a constant
depending upon the nature of the liquid and is
Ifg fFEr 817 A W gd aRT ST -7 JTH called the coefficient of viscosity and velocity
g F § o 3i9d gara gradient = dv/dx
Pav = F/A The Sl unit of n is poiseiulle (Pl). Its other
units are newton-second per square metre (N
[P] = [FJ w _[w,g T~ ] s m?2) or pascal-second (Pa s.) The dimen-
[A] [L] sional formula of viscosity is [ML'T-'].
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1 bar = 105 Pa QAT el PgT ST gl

1 torr = 133 Pa = 0.133 kPa AT e far ST &

1 mm of Hg = 1 torr = 133 Pa F=-nAdv/dx E%Tnawiﬁrﬁﬁa?
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(Pa s.) SaIaT & R g [MLT].
1 mm of Hg = 1 torr = 133 Pa
, _ . ) 8. Though shear strain in a fluid does not re-
Pascal’s law : When pressure is applied to an quire shear stress, when a shear stress is
enclosed flwd , it transmitted to every p_omt applied to a fluid, the motion is generated
of the fluid and the walls of the container which causes a shear strain growing with
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time. The ratio of the shear stress to the time
rate of shearing strain is known as coefficient
of viscosity, 1
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The volume of an incompressible fluid passing
any point every second in a pipe of non uniform
cros section is the same in the steady flow.

VA = constant ( v is the velocity and A is
the area of cros section)

The equation is due to mass conservation in
incompressible fluid flow.
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Bernoulli’'s principle states that as we move
along a streamline, the sum of the pressure
(P), the kinetic energy per unit volume (pv?/2)
and the potential energy per unit volume
(pgh) remains a constant.

P + pv?/2 + pgh = constant

The equation is basically the conservation of
energy applied to non viscuss fluid motion in
steady state. There is no fluid which have zero
viscosity, so the above statement is true only
approximately. The viscosity is like friction and
converts the kinetic energy to heat energy.

Application of Bernoulli's Theorem

(1) During a windstorm , roofs of the houses
(huts) are blown off. During wind storm, the
velocity of air just above the roof is large .So
, according to Bernoulli’'s theorem, the pressure
just above the roof is less than the roof just
below it. Due to this pressure difference, an
upward force acts on the roof which is blown
off without damaging other parts of the house

(2). Lifting up of an aeroplane . The shape
of the aeroplane wings is peculiar. Its upper
face is more curved than its lower face. Also
its leading edge is thicker than its trailing
edge. As the aeroplane moves faster forward,
the air blown in the form of streamlines over
the wings of aeroplane. As the upper face
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of wings is more curved than its lower face,
therefore, the speed of air above the wings
is larger than the speed of air below the
wings. According to Bernoulli’s theorem, the
pressure above the wings become less than
the pressure below the wings. Due to this
difference of pressure, a vertical lift acts on
the aeroplane. When this lift is sufficient to
over come the gravity pull on the aeroplane,
the aeroplane is lifted up.

The applications of Bernoulli’'s Theorem in-
clude the following.

1. Moving Boats in Parallel
2. Blowing of Roofs
3. Magnus Effect
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do not enter in to another layer. In general,
laminar flow is also called streamline flow.

11.  Stoke's Law: According to this law, a sphere of
radius a, which is moving in a liquid of viscos-
ity n at a velocity of v , experiences a viscous
force F due to the viscosity of the substance
which can be expressed by F = 6anav. (c) Turbulent Flow :The flow of a liquid in
F FT 0 ; 58 H9F F 36ER a e & which the velocity of all the particles crossing
M , S AT 1 F < 7, V 39 T a given point is not same and the motion
¥ g fY WATTS FRUT TH I HYUT §oT F of the fluid becomes random (disorder or
33T T ¥ S F = 6mav garT &a%Fa faar irregular),is known as turbulent flow
ST Al § | e
Importance of Stoke’s law- ot
. . . . . — G___;\_.{_ﬂ-"_‘-.
(@) This law is used in the determination of = W > o
electronic charge with the help of Millikn’s = —
experiment.
(b) This law accounts the formation of clouds. &g arferefieran
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the help of a parachute.
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12.  Fluid Dynamics
(a) Streamline Flow:- When the flow of the
liquid is such that the velocity (v) of ev-
ery particle at any point of the fluid is con-
stant ,then the flow is said to be steady or
streamline flow. A tangent at any point on the
streamline gives the direction of the velocity
of the fluid particle at that point.
A B
=_F = =
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(b) Laminar Flow:- If the liquid flows over a
horizontal surface in the form of layers of
different velocities, then the flow of liquid is 13. Critical velocity and Reynolds No :
called laminar flow. The particles of one layer Critical velocity : It is that velocity of liquid flow,
hET-11 (’-ﬁﬁlﬁ W
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upto which the flow of liquid is streamlined
and above which its flow becomes turbulent.
Critical velocity of a liquid V¢ flowing through
a tube is given by

Vc = Rn / pD Where p is the density of liquid
flowing through a tube of radius r and n the
coefficient of viscosity of liquid.

Reynold's number is a pure number which
determines the nature of flow of liquid through
a pipe.lt is defined as a dimensionless number
whose value gives one an approximate idea,
whether the flow rate would be turbulent or
stream line. This number, called the Reynolds
number R is defined as R = pViD/n where, p=
the density of the fluid flowing with a speed v;

D = the diameter of the tube; n = the
coefficient of viscosity of the fluid.

It is also defined by R = (Inertial Force per
unit area)/(Viscous force per unit area)

If the value of Reynold's number(i) Lies
between 0 to 2000, the flow of liquid is
streamline or laminar.(ii) Lies between 2000 to
3000, the flow of liquid is unstable changing
from streamline to turbulent flow. (iii) Above
3000, the flow of liquid is definitely turbulent.
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D = TIF T T, n = gd PV ATAT T 0T,
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Terminal Velocity

It is the maximum constant velocity acquired
by the body while falling freely in a viscous
medium.
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Vi
Vi
r = radius of spherical body,

2(p —o)r*g / 9n
terminal velocity of body,

= density of body,
density of viscous medium,

o
n = coefficient of viscosity.
A o
g fhdl U3 aRT U I ged H Td9 &9 @
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Vit = 2(p —o)r’g / 9n
Vi = g &1 AT 397,

= MR U &1 B,
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Surface tension is a force per unit length
(or surface energy per unit area) acting in
the plane of interface between the liquid and
the bounding surface. It is the extra energy

that the molecules at the interface have as
compared to the interior.
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Cohesive and Adhesive Forces

Cohesive forces are the forces of attraction
between molecules of a similar type.

For example, the forces of attraction between
molecules of water in a glass.

Adhesive forces, on the other hand, are forces
of attraction between molecules of different
types.

For example, the force of attraction between
water molecules in a glass and the glass
molecules.
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Surface Energy
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The potential energy of molecules located in
the unit area of the surface is called surface
energy.

W = S= TAA, where AA =
“Surface tension of a liquid is numerically

equal to the surface energy per unit area of
the liquid surface.”
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Angle of contact

It is defined as the angle subtended between
the tangents drawn at the liquid surface and
the solid surface inside the liquid at the point
of contact.

increase in surface area

The angle of contact is determined by the
nature of the liquid, the solid with which it
comes into contact, and the medium that ex-
ists above the liquid's free surface.

The angle of contact increases as the tem-
perature of the liquid rises. When soluble
impurities are added to a liquid, the angle of
contact decreases.
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(4) Acute angle [B) Dbtuse angle
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Excess Pressure
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Excess pressure in a liquid drop or bubble in
a liquid is P = 2T / R

Excess pressure in a soap bubble is P = 4T / R

Excess pressure AP = Pj - Pe, where Pj is the
internal pressure while Pe the external pressure.
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A & oIgel o 3feX s MfFT , P = 4T / R
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CAPILLARITY

A glass tube with very fine and uniform bore
throughout its length is called capillary tube
and “The phenomenon of rise or fall of liquid
in a capillary tube is called capillarity.

Example:- If the capillary tube is dipped in
water, the water wets the inner side of tube
and rises in it. If the capillary tube is dipped
in the mercury ,then the mercury is depressed

Some Practical Examples of Capillarity

1. The kerosene oil in a lantern and the
melted wax in a candle, rise in the capillaries
formed in the cotton wick and burns.

2. Coffee powder is easily soluble in wa-
ter because water immediately wets the fine
granules of coffee by the action of capillarity.

3. The water given to the fields rises in the
innumerable capillaries formed in the stems
of plants and trees and reaches the leaves.
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MULTIPLE CHOICE QUESTIONS:
agﬁa»—c«q"lvr Qe

If a person studies about a fluid which is at
rest, what will you call his domain of study?

(@) Fluid Dynamics  (b) Fluid Mechanics
(c) Fluid Statics (d) Fluid Kinematics
Iy A AP g7 & A Iavwr & TN F
HETYT FY, AT 3HF T & H FIAT FgI?
(a) @ aefrerdr (b) & TTAT

(c) za ¥ifas (d) T arfahr

Which of the following is the basic principle
of fluid mechanics?

(@) Momentum principle

(b) Energy equation

(c) Continuity equation

(d) All of the mentioned

fFfafRd & ¥ @i g7 7 F1 77 Rga 2
(a) Hae fagia (b) FSAT FHRIOT

(c) ToRawar T (d) 3feaf@d el
Define Viscosity.

(a) Resistance to flow of object

(b) Resistance to flow of air

(c) Resistance to flow of fluid

(d) Resistance to flow of heat

egTeTar H IRRa F

(a) a&q & varg HT IRy

(b) arg & warg @ gfeRrer

(c) %@ & yarg & SfeRyg

(d) I & ware @ SRRy

What is the unit of coefficient of viscosity?

(a) kgsm (b)kgms2
(c) Nms? (d) Nsm?
PeT-11 (A
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(a) kgsm2 (b) kgms=

(c) Nms? (d) Nsm?

What happens to the coefficient of viscosity
if the temperature increases?

(a) Increases

(b) Decreases

(c) Remains the same

(d) Independent of temperature

I AT Tgar § At QAT AVNE F FAT FT §?
(a) S¢ ST &

(b) @€ S &

c) IE @ &

(d) dIAT & TadT

What is the magnitude of the coefficient of
viscosity?

(a) Frictional force / Area

(b) Frictional force / (Area * velocity gradient)
(c) Frictional force * Area

(d) Frictional force * Area / velocity gradient
RITAAT OMF T IRATOT FAT 82

(a) =YUT §aT / &1F

(b) ©YUT T / (87T * AT YGOTAN)

(c) gYUT ST * &7

(d) YT ST * &F / AT JFOTAT

Which among the following force is developed
due to resistance of a fluid flow?

(a) Viscous force (b) Inertial force

(c) Gravity force (d) Pressure force
fArfaf@a & ¥ Fia a1 99 g7 yaE F yfoer
& HRUT ReAT gar &2

(@) I §aT (b) ISAT Tl

(c) IecaTehyoT &ef (d) &g g

The viscous force the relative motion
between the adjacent layers of a fluid in
motion. Which of the following flowing fits
best in the sentence?

(a) never affects

(b) may effect under certain conditions

(c) facilitates

(d) opposes

fRrafAage afy & aver 9qrt A e wat F
fig amder afa F 97 G § | ARRaT 7 @
FleT AT vaE AR IIFT doer ¥ ?

(a) el gsTfad =igr T

(b) o At & T FeTAl &N Fehell &

(c) G Y= el &
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(d) farer adar &

The drag force acts in
velocity.
(a) Perpendicular direction

(b) Same direction

(c) Opposite direction

(d) Different directions

397 9 9aTE AT F # & a1 B
(a) e ad fear (b) TH & feam

(c) faudia fear
1 poise = Ns/m?2,

(a) 0.01 (b) 0.1
(c) 1 (d) 10
19 = Ns/m?2,

(@) 0.01 (b) 0.1
(c) 1 (d) 10

What is the effect of temperature increase

to the flow

on viscosity of liquids and gases? 15.

(a) Increases for both liquids and gases
(b) Increases for liquids and decreases for gases
(c) Increases for gases and decreases for liquids
(d) Decreases for both liquids and gases

arATeT gi T el aur A6 A A | oF
gHTg 93T 87

(a)ﬁmlﬁaﬁéﬁvm% 16.

(b) zar & fow Jear ¢ 3R At & o gear §
(c) At & faw dgar & 3R zaf & fov ge I &
(d) gar gur A4t Qe & fow gedr &

The frictional resistance for fluids in motion is

(a) inversely proportional to the square of
the surface area of contact

(b) inversely proportional to the surface area
of contact

(c) proportional to the square of the surface
area of contact

(d) proportional to the surface area of contact

AFAATT e gerdt F faw ador gfaer &
a) H9% & Hg &7 & qI & GeshATIITH

b)waswm$—qammﬁﬁ 17.

(
(
(c) W % T &9 & a9 & AT
(d) €9 & Elg &F & HATIIT

In a closed pipe of radius R, fluid (having
some viscosity) is flowing laminarly. Which

point along a cross section will have
maximum speed?

(a) Centre
(b) Near the wall of pipe

(d) Taffesr feemd 14.

18.

(c) R/2 from centre
(d) All points will have same speed
Rﬁ—ma:waam#aa(wamm)
W &7 F 7€ @1 §1 PRt FrE A &
g X rfrFas afy gwfe
(@) &g
(b) 9T HT AR & I
(c) &g ¥ R/2

) @t g3t v a1faq T gl
The lift force acts in to the flow velocity.
(a) Perpendicular direction
(b) Same direction
(c) Opposite direction
(d) Different directions

fO¥e ao yag AT F # FF Far gl
(a) wwad feemw ‘(b) T & feam
(c) faudra feam (d) TaffeeT feemd

Which among the following is present in
pipe flow?

(a) Viscous force (b) Inertial force

(c) Gravity force (d) Pressure force
ffaf@a & ¥ Fia a7 vaw 7 Aleg 82
(@) 2T JoT (b) STEcdT dof

(C) IcATHYT Tl (d) cera §o

Which of the following equation must be

perfunctorily satisfied while dealing with fluid
flow problems?

(a) Newton’s third law

(b) Law of conservation of momentum

(c) Continuity equation

(d) Newton’s second law

ffaf@a & @ Fia a1 gdsor g7 yaw
FAEE @ fAgea & ke Far 3w o @E
¥ FJSC Far A1fge?

(a) —q\z?r FI T fATH

(b) HAIT & TIETOT T T

(c) fATaRar FHreoT

(d) gt &1 gaxr s

Which of the following is a unit of pressure?

(@) atm (b) pascal

(c) bar (d) All of these
fmfaf@a & ¥ #la ga i sHE 87
(a) atm (b) YrEhol

(c) 9X (d) "I @i

Liquid pressure depends upon
(a) area of the liquid surface




(b) shape of the liquid surface
(c) height of the liquid column
(d) directions

Tl gad W FIaT

(a) TT Tdg T &1T%hel

(b) e HAG I AR

el R gu Rz 1 R dqe & @ & e
IHFT $5 STATT FT T Fl UG QT TR ?
(a) IcATHYVT & g H]

(b) IEATRYTT & g & FH|

(C) IRcATRYTT & g & |

(d) FE el o g1 FehTl &

(c) el T & TS 23. Why the aeroplanes are made to run on the
(d) feemd runway before take off?
(a) It decreases the friction.
19.  The .pfessure. e!t the bottom of a tank (b) It decreases atmospheric pressure.
containing a liquid does not depend on It . q f the ai
(a) acceleration due to gravity (c) ecrfaases VIS'COUS- rag of the ar.
(b) height of the liquid column (d) It prowdgs .reqwred lift to the aeroplane.
(c) area of the bottom surface gans 5'31‘_"%'7““ §? 9T 3T XA A T T
(d) nature of the liquid q:) s "E 'ﬁ 7 & 3
;ﬁ@mgm&mﬁh*mwmﬁm (b) T arES g F FH HET B
(a) ATECATRSOT & BIOT EOT (c) TUE §aT & AT WA FT FHHF T gl
(b) 7a T &Y FarS (d) aE faeTeT &1 3RS fve YerT o &
(c) foraeh Hag & &5 24. A force F is :ppl(ijed fc>n a I:uniform Iro:; of
cross-section A and a force F’ is applied on
(d) e Fr gepfa . . :
a uniform rod of cross-section 3A. What is
20. Smaller the area on which the force acts, the relation between F and F’ if the pressure
greater is the impact. This concept is known on both is the same?
as (@) FIFF =1/3 (B) FIFF =3
(a) impulse (b) pressure ) FIF = 1/3 d) F/F = 1/9
(c) surface tension (d) magnus effect HITET FTE A £ UF FA 5T W aF F' 9
fSraen s &8 59 W g9 S G §, 960G m%aﬁwmm%ﬁwmww
3da1 3% gar §1 39 IauURon & T F' oo ot 81 IRy @9 W e @ §
(a) 3maaT (b) geTE ar F 3k F' & g a1 @ey 2
(c) g T d (d) Fag usTg & T (@) FIFF =1/3 (b) F/IF =3
F ST ST & ) FIF =1/3 (d) F/F" = 1/9
21. Pressure decreases if 25. Pressure in a fluid at rest is same at all
(a) only the force is increased but not the area points which are at the same height. This is
(b) only the area is decreases but not the force known as S
(c) either area decreases or force increases (a) Archlmeﬁjes !Dru.wuple
(d) either force decreases or area increase Eb)) ger:oulllls principle
c) Stoke's law
919 FA g AT § I \
(a) 3 - & Afrer A A (d) Pascal's law
(b) Shaer &F TedT § ofched dol gl W#Tmm#%w
(c) IT T & gcdr § IT §of 9T g #m?ﬁa‘m?% T S R E ¥
(d) Ir ar §of gedr § a7 &7 dedl & (a) SRS Rga
22. For a floating body to be in stable equilibrium, (b) s &1 fagia
where should its centre of buoyancy be located? (c) T FT WA
(a) At the centre of gravity. (d) TS T o
(b) Above the centre of gravity. . L
. 26. Pressure applied to enclosed fluid is
(c) Below the centre of gravity. . )
(a) increased and applied to every part of
(d) It may be anywhere. the fluid
hET-11 ("ﬁﬁﬁ W




diminished and transmitted to wall of
container

increased in proportion to the mass of
the fluid and then transmitted

transmitted unchanged to every portion

of the fluid and wall of containing vessel.

dg R Yerd W gard Srer ST §

(8) 5@ & & REy F gy H 3N 9T g ¥

(b) FER H AR & &F i 3R AINVT gar &

(C) & & GeUHAE & Ui & gig &I 3R
g & &

(d) g3 3R §aR & uds " # aRkafdd

threads
(c) Because of gravitational force
(d) Because of evaporation of water.
dfed &1 v R aelt @ o ft aedt F gEnn
ST 33 I RN aed ¥ FW aeF 1ar ¥
T 91T IR § g gay e difer oft e
after g Sirar ¥ T grar ¥
(a) Fifeh qr=r dr FRufaage 3ifaw g
(b) Hcir mer hr HiRAT fohar & HROT
(C) IcATHYVT el o HROT
(d) drelr & arSHIRIOT & HROT|

e 31. The height of a liquid in a fine capillary tube.
e &l (a) Increase with an increase in the density
27. The excess pressure at depth below the of a liquid.
§urface of a liquid open to the atmosphere (b) Increase as the effective value of
is called _ acceleration due to gravity is decreased.
(a) atmosphgrlc pressure (c) Decrease with a decrease in the
(b) hydrostatic paradox diameter of the tube.
(c) gauge pressure (d) Decrease with an increase in the
(d) None of these surface tension.
agHse A o fFdl aer 9o A waw F A9 TF AR FRAFT Jel H gg A F48.
TS W IS AT FFARFT ga1T B FgT AT § (a) R & Teica & IfF & WY R
(a) IrHASENA gara (b) IECATHYTT & FHRUT TGRUT & THIET Hed
(b) EEerEtfRw Rt HH g W 3Ry @ B
(c) A gara (c)@gé?wﬁwﬁa?maraﬂ:\’rmr—ﬁ%l
(d) &1 & FI$ T (d) &g =19 7 9fg F @ P
28. The most characteristic property of a liquid is 32. Consider two lines on the surface of water
(a) elasticity (b) fluidity kept in a beaker. The length of one line is
(c) formlessness (d) volume conservation twice the others. A force will be acting on
the lines from either side. What is the ratio
et g 1 wew fafirse aor @ of magnitude of F1 & F2?
(a) < (b) Terdr
(c) formerar (d) 3TaAe EReToT Surface
29. When a body is wholly or partially immersed N
in a fluid at rest, the force working on it in
upward direction is called
(a) buoyant force (b) surface tension
(c) viscous force (d) None of these
I9 F15 Nz e sraear & Ay aver gerd &
qute: AT fAF T ¥ I g 8, @ 3§ W FT
# Rem & F1F T aS q T FET AT §
(a) 3colldd dof (b) "dg darg
(c) Fagfar sor SAH o HIg gl
30. One end of a towel dips into a bucket full of (a) 2:1 (b) 1:1
water and other end hangs over the bucket. (c) 1:2 d) 2:3
It is found that after some time the towel .
becomes fully wet. It happens UF diFy A W@ m?hgr A W A W@t W
(a) Because viscosity of water is high faar #1 v dfFd TS T dlili|l %'
B £ th il on of At 3T A Y@ W U g FR FEm 1R
(b) Because of the capillary action of cotton F2 & oR&ATT & AT F 9
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Surlacew

(@) 2:1 (b) 1:1
(c) 1:2 (d) 2:3

angle of contact of the liquid with the walls
of container is

(a) Acute angle (b) 90°

(c) Qe (d) Obtuse angle

afe el axa & wag gwad g, af e A}
IR F T WA FT FIF F0T §

(a) le,\ﬂag 0T (b) 90°

(c) 0 (d) 31f& =T
Insects are able to run on the surface of
water because

(a) surface tension makes its surface to
behave as an elastic membrane.

(b) insects swim on water.
(c) insects have less weight.

33. The unit of surface tension is same as that (d) of Archimede’s upthrust.
of p . A3 Tt B TaE W T F waw B ¥ w4
(a) surface energy per unit volume (a) TAE F 9T SHR T H Th SUER
(b) force per unit area ool & & H TR el A9T §TcT g |
(c) surface energy per unit area (b) FIS gl W R &l
(d) surface energy per unit length (c) &Et @ Tote A BT Bl
TEAAE M FHE _ F AW T (d) 3nfRAST & IcTerasd & HROT
(a) 9 TS HAAT G ot 38. Choose the wrong statement from the
(b) Ui 3S &1 W T following
(c) ufa g5 &7 Tdg Foi (a) Small droplets of a liquid are spherical
(d) 9T sHE oS Tag Folt due to surface tension.
34. Surface energy is (b) OQil r|§e§ through the chk due to capillarity
(a) kinetic energy of the surface molecules (c) In drinking the cold drinks through a straw,
) i we use the phenomenon of capillarity
(b) the force per unit length acting on .
surface particles (d) Gym is used to paste two surface. In
o this process we use the property of
(c) the energy of the molecules inside the beaker Adhesion
(d) the extra energy that the molecules at AR . .
the surface have relative to molecules A J AT FYA FT TIA ﬁ
inside the liquid (@) 956 I d & ROT el Fr srer EI{?\'
GG ST g el &
@) N ——— (b) qwﬁl*lcf:t%crwutléﬁaﬁrﬁmm%
X Hiléasmfﬁ e ) (c) #les T3 &I Tl & AgA § I & A
()ﬁw W 9T TS oS WA FHHT IYANT A § AT HiARlea T
. i (d) dM 1 3UAT & Tl H AuP= &
(c) W F 3ieq Jopll A 3 oY SRiteT e STl 8] S fhar o g
(d)agygﬁﬁ?ﬁﬁﬁaggﬁm%ﬁg 3TESTT & [OT FH ITAT A B
37UT. &
el & AKX 2 39. A drop of water is broken into two drops.
35. The surface of water in contact with glass The sum of which property of the two drops
wall is is equal to that of the single one?
(a) Plane (b)Convex (a) radius (b) surface area
(c) Concave (d) Both B and C (c) surface energy  (d) volume
FT A AR F q9H § I i FGE @ § oot Fr wF g7 @ 9@l H g e ¥ A @ F
(a) TS (b) Jeder R T[T FT AT TH G5 F AT F W 87
(c) 3rade (d) & 3R @ =t (a) B=am (b) &g &
36. If the surface of a liquid is plane, then the (c) | ot (d) 3rac
hET-11 (’-ﬂﬁ@f) rﬁ
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40.

Two drops of a liquid merge to form a single
drop. In this process energy is

(a) absorbed.
(b) released.

(c) may be absorbed or released depending
on the specific heat of the liquid.

(d) neither absorbed nor released.

R gg A1 @ 4 AR vF dg o I
T R & S ¥

(a) ECKIIECH

(b) FFd

(c) R &1 fafdrse aedt & 3MUR W ranfa

depend upon

(a) radius of the tube.

(b) pressure of the liquid.

(c) density of the liquid.

(d) viscosity of the liquid.

T F1 AFIHA q1 T dF YA€ Fegaredd
T ¥, 59 W fAs adt war ¥

(a) g« & B

(b) Tl T ceIa.

(c) el T "acql|

(d) T &1 FAafage]

A e grar ¥ 45. The velocity upto which the flow of a liquid
R remains streamlined and above which it
(d) & ar 3 IR A& 3 8 &1 becomes turbulent is called
41. What makgs it difficult to separate two glass (a) critical velocity. (b) terminal velocity.
?h)eetsrlfmvmg a drop of(t\:;ater between them? (c) velocity gradient. (d) none of the above.
a) surface tension viscosit _
(c) gravit (d) atmos h;lric ressure g 3 fow @ @ a1 e :
gravity pheric p %mﬁaﬁ;mwmma’rm%ﬁm
& Fia H ofMel F dr ol A wF 97 @S g HgT SATaT 87
35 A FAT FRE FROT HSA g 82 (a) Ffae 91|
(a) 9s& o=l (b) Tl (b) e dem|
(c) IvcarHyor (d) argHASCIT gaTa (c) o1 JaoTaT|
42. Water rises till a capillary tube to a height (d) 3RFT H ¥ FIg 8T
Pf h. I; the arfea (:; c:gss-s;:ctlon t°f thtle"tu_be 46. One of the major factors that determines the
'S made one-fourth, then the water will rise laminar (streamlined) or turbulent nature of
to a height of: Lo
h b) h/2 flow of the liquid is
(a) (b) (a) velocity of flow.
(c) 2h (d) 4h (b) pressure of the liquid.
urel TF FRAS1 Tq@ A h Y FAE aF q6T B (©) len
gth of the path.
e et F AT T I FT A Th-e F (d) surface tension.
& 3T, ar i ) S aF
¢ Susi: WA & garg H Afde (gegafya) ar srera
(@ h (b) hr2 wﬁrﬁﬁmﬁammmm#@w%
(©) 2h (d) 4h (a) g 1 T
43. A liquid is flowing uniformly. The net external (b) T . '
force causing the liquid to flow is (c) o T oIS,
(a) less than viscous force. (d) g6 d=ral
(b) more than viscous force. 47. The viscous force does not depend upon
(c) equal to viscous force. (a) velocity.
(d) not related to viscous force. (b) velocity gradient.
U gd AT T # 9% @I %l aq a; YdIg HT (C) nature of the |IqUId
FROT gt 1T Fol  qEN T & (d) area.
(a) < T & FA| I e iy E Far
(b) oI oI & HUH| (a) . (b) TR HAUTAT
(c) ¥ oo & TWRI (c) el H ypfal  (d) &
(d) T qef # wafod et ¢l 48. In streamlined flow, the velocity of the liquid
44. The maximum velocity of the liquid upto in contact with the containing vessel is
which the flow is streamlined does not (a) zero.
hET-11 ("ﬁﬁﬁ rﬁ\




(b) minimum but not zero.

(d) None of the above

(c) infinite. FaAfell T 93T P TFR & O gard W &
(d) large. ¥ oy ghar 87
FoAafeyd yatg &, Iod ad & TUH & T B (a) fafag
& g ¥ (b) FfrERS
(a) Y. (c) adfsa
(b) TIAAH fehed =T AGT| (d) 3ReFd H ¥ HI5 gl
(c) 3fed. 53. The speed of efflux, in case of a tank with a
(d) =T hole at the bottom, depends upon which of
. . : . - the following factors? (Assume that the area
49. A body is falling freely in a viscous liquid. g
Finally it: of the tankf is >k> area of hole)
(a) falls with a constant velocity. (a) area.o tan. )
(b) falls with decreasing velocity. (b) de.nS|ty of liquid o
(c) falls with increasing velocity. (c) height of hole from liquid
(d) comes to rest in the liquid. (d) a’fmospherlc F)ressure valuej
o fiz At Reft 79 # T &7 @ O] <@ Al R B B L
¥l ¥ TE: (@ & B ¥F &1 A6 > > I FT ST )
foeoR o1 & Rar &
(@) ' (a) ¥F @ &Fwd
(b) ®ed a1 & FRaT Bl (b) T T T
(c) Sod 9T & Y FRAT g © e d O & FeE
(d) T H IR A & o 3 & (d) ITgHSNT gaTd AT
50.  Hot syrup rows.fast.er because its 54. The extra pressure inside the soap bubbles
(a) surface tension increases is proportional
(b) surface tension decreases (a) to its mass (b) to its radius
(c) viscosity decreases (c) surface tension  (d) atmospheric pressure
(d) viscosity increases AT & Fagd FY ] ATaRTFd g TATITA
Tt amerElt Qs & SEdt ¥ w0 gty 07 °
(a) TG I §¢ AT § (@) 3TH gIAAT & (b) IHH Bear &
(b) YsG OeTd HHA G ST § (c) I T H (d) argHSNT T F
(c) R FH & S & 55. Hydraulic brakes work on the basis of:
(d) ITAT & ST & (a) Poiseuille’s law.
51. In which of the following conditions can the (b) Pascal’s law.
Bernoulli equation not be used? (c) Archemede’s principle.
(a) Viscous flow (d) Bernoulli’s principle.
(b) incompressible fluid ST 3 BT ¥ YR W I S
(c) steady flow (a)A Sfesre & TH| '
(d) laminar flow (b) tm—-q%r  —
famafaf@a & @ frw Rufa & safel gafieor (c) 3MHAST & fAgidl
HT ST g BRI ST FHAT 77 (d) s 7 il
(@) (b) AN e 56. Sudd fall in th t heri b
o ST . udden fall in the atmospheric pressure by
(c) AdTe (d) AdTe a large amount shows
52. To which type of the fluid is Bernoulli's (a) rain (b) fair weather
theorem strictly applicable? (c) cloud wave (d) storm
(@) Viscous IASAT gad A FOEF HI AET H FwEe
(b) Anisotropic gaitd &
(c) Compressible (a) sTRer (b) @ HaH
(c) SEa w8 (d) Tt
hET-11 ("ﬁﬁﬁ rﬁ\




57.

If two liquids of mass m, of density py and
of mass m, of density p, are mixed, then
the density of the mixture will be

m1 0, +mapy
(a) m;+ma
(b) (m1+ma)p,py
mipyt+mapy
Mtps
(c) &5
m a2
(d] nllp] P
1/t M2 gy

e gegAT mq & &l el Yerd &l "eled & py 3N

GETATT HT M, °elcd & p, AT ST &, ar
THSIUT T Gelca gIem

is the expression for the height of water
risen in the tube? Assume the radius of
meniscus to be ‘R’. Let the height of water
risen in the tube be ‘h’.

(a) 2Ssind / Rpg (b) 2S / Rpg

)
(c) 2Scosb / Rpg (d) 2S / rpg
& HRF et W AR &% Fwd o= 3R 98

I ¥ HIE FT 0 . HRAST A A B P
1 v dama 'S' g1 AR 9l FT °eted p' Bl T
# uTeht N S Tge w1 qF FAT §? AfEw B
ﬁ?;T'R'mﬁlmﬁ;aﬁ"r#m}whaﬁriﬁﬁ
'h' I

(a) 2Ssind / Rpg
(c) 2Scos6 / Rpg

(b) 2S / Rpg
(d) 2S / rpg

R 60. Kerosene oil rises up in a wick of a lantern
(a) 7;f] : m"ﬂg because of
1 2 . . . .
(b) (m1-+m2)py g (a) dIf‘fLIISIOI’I of j[he oil through the wick
“mipytmap;, (b) capillary action
(c) o1 tps (c) buoyant force of air
m]gp rmap (d) the gravitational pull of the wick
171732 0y .
(]m]p]{mgpg AT &1 a1t # AF F1 da fFad FRoT I
35T 87
58. The contact angle determines whether (@) ST & ATEIH T del & TAR
qu:{Ld Wirlfl risesolr g:e:hdepressid taltong a; (b) FfRer R
solid surface. Select the correct statemen
regarding the same. (C) &aT &l 3ccarde qef .
(a) If contact angle is found to be less than (d) el Tecd 9o @
90°, the liquid will have raise along the  61. Due to capillary action, a liquid will rise in a
solid surface tube if angle of contact is
(b) If contact angle is found to be (a) acute (b) obtuse
greater than 90°, then liquid will have (c) 90° (d) zero
depressed along the solid surface .
(c) Liquid always rises along solid surface, s F IR s # 5 W
irrespective of contact angle I 1T &
. . (@) =g T (b) 318 wioT
(d) Liquid always gets depressed along solid 90“0
surface, irrespective of contact angle (©) ) (d) k=
HUF FT TF UG a1 § F O gAE W 62. With the increase in temperature, the angle
AT ST IS AT & QT SHF Taer ¥ | of contact
FUT FT IIT FYU (a) decreases
(a) I HIH HIUT 90° & A IRAT JATCT g, ar (b) increases
el 3 Tdg & 91U FIR 33 S0 (c) remains constant
(b) :’rﬁ Hq%qw 90;1—‘1 3% 9rT ST g, (d) sometimes increases and sometimes decreases
el Hdg g SITEIT .
N ad dIAA d¢a 9T HYSH HI0T
(c) el GAAT B g & TY FHW 35 ¢, (a) Tear &
e TIh HIoT S o & ) N
(d) TRl §HAT 3 TAg W &F T g, I8 e
TUF FIUT FS o & (c) f&or Tar &
pel
59. Consider a capillary tube in which water has (d) 3l S & M ol §
risen. The contact angle is 0. The radius of 63. A drop of oil is placed on the surface of
the capillary tube is ‘r. The surface tension water. Which of the following is correct?
is ‘S’. And the density of water is ‘p’. What (a) It will remain on it as a sphere
hET-11 ("ﬁﬁﬁ rﬁ\




(b) It will spread as a thin layer

(c) It will partly be a spherical droplet and
partly a thin film

(c) frdr off 31 AmUATT & A

d) g8 & g A

) ) 67. Surface tension may be defined as
(d) It will float as a distorted drop on the (a) the work done per unit area in
water surface increasing the surface area of a liquid
e T TF §g g A Fag W @ a8 AT under isothermal conditions
FF e e e? ' (b) the work done per unit area in
(@) IE TH Mt & §T & 39 W I increasing the surface area of a liquid
(b) IUE U Udell W & &F # el Srwam under adiabatic conditions
(c) Tg 3N+ &7 ¥ T MR dg g 3T (c) the work done per unit area in
A &7 F T gder fhed ﬁgﬁ increasing the surface area of a liquid
(d) & TR B TAE W & R 8¢ & w9 & R under adiabatic conditions
©n (d) free surface energy per unit volume
64. When a pinch of salt or any other salt which
is soluble in water is added to water, its I8 1 Y §H TR TR Rpam ST Fher @
surface tension (a) soieHAe TRTEATAET # Rl & &g &iF Hl
(b) decreases (b) ?‘W q?;g?ﬂ A ?ﬁm ® Wﬁ’«?
(c) may increase or decrease depending upon salt TTet 5, ﬁlé 5 ikl &
(d) None of these (c) ¥@r aRfEufaal & flt R & Al
o 5 . . H Feld H Ufd 35 &7 & fohar arar &y
o U e AHE A T HI G d) 9fd 3SR HFT FAg ol
AAE AT AT §, A 3HFT WA aAd 9@ ) >
ST ¥ 68. Surface tension of a liquid is due to
(@) ¥odr g (a) gravitational force between molecules
(b) Tear ¥ (b) electrical force between molecules
(c) HF & IYUR W ¢ IT b¢ Hehel & (c) adhesive force between molecules
(d) T & P AET (d) cohesive force between molecules
65. Two water droplets merge with each other forelt @ 1 I¢6 ded fras RO BT 82
to form a larger droplet. In this process (a) 3UI3T & I IcATRYOT T
(a) energy is liberated (b) 37013t & s faege ol
(b) energy is absorbed (c) 3TUI3T & ST JHTHSTA dTell sl
(c) energy is neither liberated nor absorbed (d) 3Ug3i & drT FHSTA qTel oo
(d) some mass is converted into energy 69. Which of the following expressions represents
Y grh # ilﬂ' I H A TF a9 il'd FATY the excess of pressure inside the soap
%| 39 qﬁ,—q'[ # bubble?
(@) 3ol 77t & & @ PP =3 t) P-P =2
(b) i s g & Ty T
(c) FaAT o ar AFA gIdr & 3R o & AT 4s
Ay © P-P,=2+hog @ P-P="
(d) F& Gomm St # aRafdq & o & ﬁmﬁﬁa##ﬁammmﬂ:aﬁ#
66. At critical temperature, the surface tension 3eT gaTa Y HARAT FY gATaT §7
of a liquid is N 25
(a) zero (=) PL_F”_F (b} P-P = ~
(b) infinity @ P-P =25 hog f(d P_P=2
(c) the same as that at any other temperature ooy L ¢
(d) None of these 70. For a given volume which of the following
FifF d9A T &9 F g5 darE grar & will have minimum energy?
(@) AT (a) Cube (b) Cone
(b)ﬁ%r (c) Sphere (d) All have same energy
PeT-11 (A (779)




el R av smgas & fav feafaf@a & @ each other Will ...
fhed ~geTad Tl §n? ) 9 # TR q:a't a: ﬁlarc faggaer ar gar &
(@) &t (b) AP g ..
(c) amem (d) @ & oA FAT E > ‘
Ans- attract each other. (T&h GEX &l TN Hl)
ANSWER OF MCQ QUESTIONS 7. Bernoull’'s Theorem is based on the
Ica¥ ﬁﬁ' conservation of ......... and is used in
;'Z' g.d. ?:B ‘11'10" ?'zb'd ?'?’b' Z':" 3R FHFT T . A AT ST B
d. 9.c. .b. .C. .d. .a. .a. :
15.4. 16c. 17.d. 18c. 19c. 20b 21.d. S et flow of fluids. (3, TRel Ferd
22b. 23.d. 24.a. 25d. 26.d. 27.c. 28.d.
29.a. 30.b. 31.b. 32.a. 33.c. 34.d. 35.c. 8. In order that a floating body be in a stable
36.c. 37.a. 38.c. 39.d. 40.b. 41.a. 42.c. equilibrium its centre of buoyancy should
43.c. 44.b. 45.a. 46.a. 47.a. 48.a. 49.a. o] J—
50.c. 51.a. 52.d. 53.c. 54.c. 55.b. 56.d. e f-h?-IT 3T T Y W # @, @ Avw
57.b. 58.a. 59.b. 60.b. 61.a. 62.a. 63.b. % .. gl il'lﬁ'l’
64.a. 65.a. 66.a. 67.a. 68.d. 69.d. 70.c.
Ans- vertically above its centre of gravity.
VERY SHORT TYPE QUESTIONS: 39el TBcaTehyOT de § ofead FH|
afa o e TR 9. A body floats in a liquid contained in a
beaker. The whole system falls under gravity.
1. Work done in blowing a soap bubble of The upthrust on the body due to the liquid
radius r and surface tension T is . . is .
ﬁ—qrraﬁrqwaameWé;mﬁaﬁ W%W#ﬁmmm&#ﬁwhw
3z & FFAT AT F e, B ﬁmm&w#mﬁam%lﬁasm
Ans- 8rr?T gﬁr W I G 3cqeTae ol . .. BT
I
2. The phenomenon of ... is used in the o oo (=)
manufacture of lead shots. o o
e, T e e dhw e & e Tost U 10 e
Ans- surface tension (9&& ddiq9) e foelt ava ‘IETﬁi' FY feemen aq FT far A
T g A . .. & RO T ST &
3. The rise of liquid due to surface tension in
a narrow capillary tube of diameter d is h. If Ans- viscosity of the liquid (Fa &I 2ITAdn)
the diameter is reduced to d/2, the rise will
be e
= d &Y TH Fehot mﬁéazhéﬁ daa & | SHORT ANSWER TYPE QUESTIONS:
SRUT gd &l I 36T h gl <O A hY :
R 9T d12, IR BN e oY S we.
Ans- 2h )
_ o ) 1. What is force on the base of a tank of base
4. The surface tension of a liquid ............. With area 1.5 m? when it is filled with water up to a
temperature. height of 1m (p, .., = 10° kgm™3 P=1.013x 10° g=10ms~* )
fFH ga FT q56 dA1T AYAE & HY .. 1.5 m 3MUR &% e &F & YR W o= aren
gar g1 T e 87 99 7% 1 #iex A 591 aF 9 ¥ R
Ans- decreases (9cdT g) ST & (Pyuger = 10° kgm™, P=1013X 10° g=10ms™* )
5.  The group of steamlines is called .......... AnS- Absolute pressure at the bottom of the con-
tainer is
TEAATST & THE T FAT Hgl AT &2
o = = 5 3 = 5
Ans- tube of flow. (SaTg @ =7d) P =Po + hpg =1.01x10% + 1x10° x10 =1.1x 10° Pa
. o . Then force on the base is Fpase = PA =1.1x105
6. Two air bubbles existing in water close to x15 =1.65x10° N
FerT-11 (ifady (780)




99 & do R oRJeT gaa § QT gqural A1 fapfd e = Av / Ax = 2
P =Po + hpg =1.01x10° + 1x10° x10 =1.1x 10° Pa cms /0.5 &l = 40s™
= 3 P -
a9 YR R & Foase = PA =1.1x10° x1.5 n =830 x 0% Pl ;
=1.65x10° N A=(10x10"2)x(5x 107?) = 5x10° m?
2.  Write Pascal Law. Name any two applications §H S § F = -nA Av/Ax
of Pascal’'s Law F = 830 x 103x5x103 x40 N
uFwd faad @ e & Faa & et F =83 x5x4 x10-332 N
ar VA & AT T E = 0166 N
Ans- Pascal's Law:- According to this law, “If we . L
neglect the effect of gravity, pressure is 5. State and prove equation of continuity.
equally transmitted in all directions "to all oth- HiaeT FHIFIOT 9410 3T /g XN
er pomts,of the I|qU|q.The two applications  Ans. | et us consider a liquid (viscous or non-vis-
of Pascal's Law are :- (a)Hydraulic Lift (b) cous fluid) flowing in a tube of varying areas
Hydraulic Brake of cross section. Let us suppose the flow is
U T @I T:- 30 @9F & 39OR, "I &7 streamline flow.
TEcalh¥UT & G I 398 & &, o cerd
ol feematt & el & 37 Fef T3 X FAreT
T @ JOIRA BT g1 URehel & [@FH & ar
I - (a)gTesiioeh fowe (b)gTsgifern s
3. Explain the effect of Temperature on
viscosity of (a)Liquid (b)Gases
(@) (b)3at A FTAT W ATYAT F WHEG 1
HI AT {
Ans- Effect of temperature: With increase in tem-
perature, viscosity of liquids decrease and
viscosity of gases increase.
ATIATST T G AT9HA Seal & gl Tl
HH E S & 4T AT BT QAT FE S B Let a;, viand p:be area of cross section, ve-
4. A rectangular plate of 10cm X 5cm is moving locity of the flow of liquid and density of the
at constant rate of 2 cm/s on a 0.5 mm thick liquid at point® A’ of tube and a., v.and p:
layer of glycerine on a horizontal table at be area, velocity and density of the liquid at
20%. If the coefficient of viscosity of glycerine point ‘B ’of the tube. Volume of liquid entering
at 20°c is 830 mPI, find the velocity gradient per second at A= a.v, and at B= a..v,
and force acting on the plate. Mass of liquid entering per second at
10 @4 X 5 @ &1 T& IAAFR AT 20°% T A= a.vi.0; and at B= a,.v.
w &ifirsr Ao7 T Foradier # 0.5 e A T et o
WZMIQREI?IWET#E{J{@%I% s the liquid flow is streamline,
20°c X Taadier 1 Ierar &1 o 830 mPI so mass of liquid entering per second at
¢, @ TdT W W e AT gqurar AR e H A=mass of liquid leaving per second at B
qdr e | i.e. ALVILP1 T Q2.V2.P2 e (1)
- i . = -1 =
Ans- Given :Av = 2 cms™ , Ax = 0.5 mm If the liquid is incompressible(an incompressible
velocity gradient or strain rate = Av / Ax = 2 liquid is that whose density does not change)
-1 = -1
cms /0.5 mm = 40s then pi= ps SO, awvi = @z
= -3 - A= -2 -2
25x108‘§0m; 107 P 3 AS(10x107)x(5x 107) or, av = Constant ... (2)
_ This is known as equation of continuity .From
We know F = -nA AviAx equation(2) one can conclude that, larger is
F =830 x 108 x 5x 107° x40 N the area of cross section, smaller will be its
F =83 x5x4 x10-332N velocity since v o< 1/a
F= 0.166 N Wﬁwvwéﬁﬁfm &t & Th Tgg H
Tl AT IR-ATeT o
AT =T & Av = 2 cms™' , Ax = 0.5 f@# e & | R &= )
FerT-11 (ifady (T87)




| A of &% vare gegalead yaw &

a1,w3ﬂTp1Wan‘|€$ra%aw R &

9dIg T T ﬁ?@ﬁ%ﬁgwwaﬁﬂ
gdca daT
a, v 3 p, YT F 'B' 9¥ Rl FT &Th,

397 3R gATl A W Ahs YA Hla aTel
T & AT = avy 3R B W ufa Ths vaer
FA ATl A HT A = @

A X 9fd A3 9AT F drel ded HT gITHATT
= a.vi.p; AR B WX 9T A8 AT el dlel el
T m = az.Vz.pz
Yfeh el JaTg Feaaieud g,

3d: A W 9fd Ahs 9adYU el arel dlel &l
GeOHAT = B WX Ufd Ths Heholel el alel &I
GSTATT
EIT% arVi.p1= Q2.V2.P2
e a AN & (FNST el a8 & g
"elcd g1 SeoldT §)
ﬁ'ﬂ p1= p2 <_‘ﬂ', a1.V1 = A2
a1, av = T8 ... (2)
Y Aidcd & FHUT & & H AT AT gl
FHHOT (2) ¥ FE Tg Fswy Aprer Fhar &

foh, 3IUEY Fre HT & FSAAAT T3 g9, FHAT
awmé‘rzﬁamarm%vocm

LONG ANSWER TYPE QUESTIONS:

& Icadr e

State and prove Bernoulli’'s theorem.

Ffell &1 T Faw 3R B

Ans- To prove Bernoulli’'s theorem, we make the
following assumptions:
i) The liquid is incompressible.
i) The liquid is non-viscous.
iii) The flow is steady and the velocity of the
liquid is less than the critical velocity for the
liquid.
It states that the total energy (pressure en-
ergy, potential energy and kinetic energy) of

PeT-11 (A

(182}

an incompressible and non-viscous fluid in
a steady flow through a pipe remains con-
stant throughout the flow, provided there is
no source or sink of the fluid along the length
of the pipe. This statement is based on the
assumption that there is no loss of energy
due to friction.

Mathematically, for a unit mass of fluid flow-
ing through a pipe.

P/p+gh+1/2V? =constant

Consider a fluid of negligible viscosity moving
with the laminar flow, as shown in Figure1l.

Let the velocity, pressure and area of the
fluid column be

V1, P1 and A1 at Q and V2, P2 and A2 at R
. Let the volume bounded by Q and R move
to S and T where QS=Lq, and RT=L2 .

If the fluid is incompressible: A1L1=A2L2

The work done by the pressure difference per
unit volume = gain in k.E. per unit volume +
gain in P.E. per unit volume.

Now:
Work done = force x distance =pressure x volume
Net work done per unit volume =P1-P2

K.E. per unit volume =% mv?=% Vpv3=% pv2

(V = 1 for unit volume)
Therefore:K.E. gained per unit volume =%p(v%—v',)

P.E. gained per unit volume =pg(h-h:) where
h: and h, are the heights of Q and R above
some reference level.

Therefore:

Pi=P, = % p(v*-vi?) + pg(h.—hi)

P: + 1/2 pvi? + pghy = P+ 1/2 pv.?2 +pgh.
Therefore: P+1/2pv?+pgh is a constant .
For a horizontal tube h:=h;

So we have : P+1/2pv? = a (constant) This is
Bernoulli's theorem.

Feilell & 97T &1 [8g e & fav, gd oeafaiad




n%ag}?‘raw#am%‘l 2.

A Hgl AT ¢ fF T U39 & AIH H T

TR varg & ve 3Edifsa iR IR-Faofoar

R ISIT FT Fol Foll (Sa1T Fol, JHATAT Fotl

AR AT Foff) R waE F AN 2R el §,

TS & oaS & WY Rl Gerd 1 HS Al

a1 ¥ T gl UIST 1. Tg FUA 57 URUT W p o

IR ¢ foh 80T & $ROT FST A g FIl

S8l gl gl

AT §F H, Teh U189 & ATLIH A &g dlel

&d & THh SHIS godAT & fou|

P/p+gh+1/2V? = faga

Sar i /Ry 1 #7 R@rar ar §, AffeR varg &

Y IATAATT 90T AT alel el &1 9T

AT NTAT gg TGH FT 97, garg 3T ThT &

V1, P1 3R A1, Q 3R Vg, P2 3iIR A R

#e ST fh Q 3R R & o7 3mad= S 3R

T & 3R §edr g, 38l QS=L1 3R RT=L>.

afg g 3adiET & AiLi=Aolo

9T SIS 3Ade ga1d 3R &aRT fohar 3T

= kE & o ufa s 3adeT + P.E. & omd

gfd SIS 3TId.

foram o FRT = g x g = g9 x AT

afdl SIS 3Racel A fohar a1am g & =P1-P2

K.E. 9fd s&1$ 3maasl =% mv2=Y% Vpv2=1% pv2

(3FIE AT & T V = 1)

saferRrHK.E. 9fd Sh1g 3Madel 9Ted =V p(vZ-V's)

P.E. 9fd 31§ 3madel 9red =pg(h.-h,)

SgT h, 3R h,, Q 3R R & Fa18 £l

sHfIT:

P-P. = 2 p(sz-V11) + pg(hz_h1)

P1 + 1/2 pV11 + pgh1 = P2+ 1/2 pV22 +pgh2
FefT-11 (A (183)

sgfarT: P + 1/2pv2 + pghteh 8T &,
T &ifcel Tg9 & AT hi=h,

ar AR 9 ;. P+1/2pv2
F 97T ¢l

Explain capillary phenomenon and derive an
expression for height of fluid in a capillary
tube raised due to capillary action.

FRIFT gear Y e F AN FRE A F
FROT I 38 FA+T1 <g@ & g7 A 3491¢ F favw
TH AfRcafFa grea w1

Capillary is a phenomenon of rising or falling
of liquid surface in a small tube compared to
the adjacent normal liquid level. The rise of
liquid in tube known as capillary rise while
depression of fluid level is known as capillary
fall. Capillary depends upon density of liquid,
surface tension of liquid and the diameter of
the tube.

a (fR) zg safelr

R=T,_ Tcos8

Teos JR=T

Consider a capillary tube of radius r partially
immersed into a wetting liquid of density p.
Let the capillary rise be h and 6 be the angle
of contact at the edge of contact of the con-
cave meniscus and glass figure. If R is the
radius of curvature of the meniscus then from
the figure, r = R cos6.

Analysing capillary action using Laplace's law
for a spherical membrane Surface tension T
is the tangential force per unit length acting
along the contact line. It is directed into the
liquid making an angle with the capillary wall.
We ignore the small volume of the liquid in
the meniscus. The gauge pressure within the
liquid at a depth h, i.e., at the level of the
free liquid surface open to the atmosphere, is

p-Po=pgh

By Laplace's law for a spherical membrane,
this gauge pressure is

P-Po=2T / R
. hpg = 2T / R= 2T cosb/r

. h = 2T cosb / rpg

Thus, narrower the capillary tube, the greater




is the capillary rise.

FHfAFT T "ear § Apeadt THTT RAT TR

1.5 B Brsam areht o7 awigg sifaw dor & i
el § 6 W TH. F 9w A JIH &
TaTa §1 U T8 §g & HfAH d F4qT 82

=T, TcosO Teosh JR=T
Ans- Given,
e Terminal velocity of each drop, vt = 6 cms™
=6 x 102 ms™
e Radius of each small drop, r = 1.5 mm =
1.5 x 103 m
We have, terminal velocity given by
5 o N Vi= %%(0 0)g
ST T S SR S Now, volume of six drops = 6 x 4/3 ar
IAH FT & Gdca & Mol R # g §_§ Let the volume of bigger drops = 4/3 nR?
IR, Al olflT HfASAT & 3T h 3R § = 6 x 4/3 nr® = 4/3 7R3
H3ade AfAERd 3R Fa H RS F Fuh - R3 = 6r
& PN W Gud &1 o7 @Y I R ARERE = R =6"r
fraraT A AT A RT A, r = R coso. & = R =1818 x 1.5 x 10°% = 2,727 x 10° m
FradoT AT foredT & fT e ¥ SR il\slo;\g;l;:eb;ermmal velocity of the bigger drop
P IUANT FA U HRPT BT fohar @t 9 42 ( )
o & TUS W@ F T IS SHE S W 9y \PTo)g
-3\ 2
HIE A el TRRE 5 &1 g HRAT AR or,6X102=%M(p—o)g
%m&waﬁw@g@mﬁﬁéﬁmm 2(0-0)g _ 6x10°
gl g7 AfATh 7 R T O AFT H AR o9 g T (15%10°)?
3eTel X 2d &1 IS h W R & MR AT now v = SRZ(G—p)g
cdTd, I, agAsSH & foIv ol Hord el Tl 2(776 0)g
F TR R, ¥ =9 5 I
— 6X1072 v
-Po=pgh .............. 1 =_02IU (9 % 3\ 2
p Pg (1) (15x107) (2.727 %107
MR Beell & T arcamrd & f@9a & 38R, =19.83 X 10*m/s
IE AT g & =1983cm s
P-Po=2T / R ... (2) 3o fEan
hpg = 2T / R= 2T cosb/r Yl ¢ &M 3 39T, vt = 6 cms™ = 6 x 10-2 ms”
Il BIeT §¢ @ 3T, r = 1.5mm = 1.5 x 10°m
h = 2T cos6 / rpg é?TC\%‘uT?ﬂ'qT%"
S YN, hiRIehT ATelohT foldell Th<l gIafl, hievehT 2r( )
e 3N & 3 gl BN
. . 3436?33730‘[34‘@?!?=6x4/3nr3
Six raindrops each of radius 1.5 mm, come S s
down with a terminal velocity of 6 cm s-1. HAT TSY Gl H AT = 4/3 7R
They coalesce to form bigger drops. What is = 6 x 4/3 ar® = 4/3 =R3
the terminal velocity of a bigger drop? -~ R? = 6P
hET-11 ("ﬁﬁﬁ rm\




= R=6"r
= R=1818 x 1.5 x 10° = 2.727 x 103 m
3d, 99 §g 1 fAAS d9r far I

Ut:%%(p_d)g

92 (1.5 % 107%)*

o, 6107 =4, le—alg
Orz(p_d)g: 6 X107
» 9 7 (15 X 1073)2
2
o Ut:%%(G_P)g
_zm 2
=9 g5 R
_6X—W -3) 2
T 15%x107) " (2.727 X107
= 19.83 X 10 *m/s
=19.83cm s
FefT-11 (A
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