VISCOSITY S Faa®
dx
®  Fluids flow from one place to other because of 1 dx
pressure difference. The viscous force acts tangential to the liquid and
®  Whenaliquid flows on a surface, it can be imagined in opposite direction to the direction of flow of
to do so in different layers. The upper layer tries liquid. Hence negative signis used. 7 is coefficient
to drag forward the lower layer increasing the of viscosity.
velocity of lower layer, where as the lower layer || ®  '1'may be defined as the tangential force per unit area
tries to drag backward the upper layer decreasing required to maintain unit velocity gradient. (or) It is the
the upper layer's velocity. ratio between tangential stress and velocity gradient. It
[ Viscous force is the force of friction acting between isalso called coefficient of dynamic viscosity.
two layers of a liquid, opposing the relative motion ®  Dimensional formulaof 7= ''T"
of one over the other.
®  The velocity of the layers goes on decreasing as . . .. . Ns
the depth increases and finally the deepest layer in ®  TheS.Lunitof coefficient of viscosity is m’
contact with the horizontal surface is at rest. (or) pascal second. (Pa.s)
®  Theratio of the difference in velocities and the dyne
distance between two points in the liquid, || ®  The C.G.S. unit of 7is 55 (or) POISE.
perpendicular to the plane of the liquid is called cm
® [ pa.s=10poise.
velocity gradient, it is denoted by dv Note : The value of 7 changes from liquid to liquid and
dx for ideal liquid 7=0
dv . Vl — V2
x L COEFFICIENT OF KINEMATIC VISCOSITY:
®  Viscosity of liquid is due to cohesive forces between ¢ [The r.atlo betw; en th,e coefﬁcu?nt OfV.l scqsﬂy gnd
the liquid molecules where as viscosity of gases s density of the liquid is called Kinematic viscosity.
due to collisions between the gas molecules. ] o )
®  Waves in sea water subside due to viscosity. Kinematic viscosity = E
) l(?aint drqu fali;o the ground with terminal velocity || o Its S.I unitis 25!
ue to viscosity. . .
®  When water in a beaker is stirred with a rod at its ®  lspractical unitis stoke. I stoke=10"mrs".
centre the layers of water move with different || ®  Its dimensional formula is [LZT "} ,same as that of
speeds. When stirring is stopped, the relative areal velocity.
velocity between its layers gradually decreases and || EFFECT OF TEMPERATURE:
finally water comes to rest. Thisis due to viscosity. || ®  In the case of liquids, coefficient of viscosity
®  Theviscosity and compressibility of an ideal fluid is decreases with increase of temperature as the
zero. (Non viscous, incompressible fluid is ideal fluid) cohesive forces decrease with increase of
Note : No fluid behaves like an ideal fluid. temperature.
®  ltisonlydueto viscosity, aliquid flow becomesorderly. || ®  In the case of gases, coefficient of viscosity
VISCOUS FORCE: increases with increase of temperature because the
(NEWTON'S FORMULA) change in momentum of molecules increases with
®  The viscous force acting between two adjacent increase of temperature.
layers of a liquid is directly proportional to the || EFFECT OF PRESSURE:
surface area of the layers in contact and the || ®  For liquids the value of 77 increases with increase
velocity gradient. of pressure.
ie. Foc 4 and o For gases, value of # increases with increase of
v pressure at low pressure. But at high pressure, 7
Foc e is independent of pressure.
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POISEUILLE'S EQUATION: total pressure P=P + P, + ...
®  Whenaliquidis flowing through a tube, the velocity e  Fluidresistance R=R, + R, +.... (increases)
of the flow of a liquid at a distance x from the axis Rate of flow i.¢., volume of the liquid flowing
o Lo P [rz_sz per second is same. i.e., V. =V, =V, ...
oftube is given by ¥ =7 ®  (Capillaries in parallel :
where P is pressure difference across the ends of e  When capillary tubes are connected in
the tube, r is the radius of the tube, 1 is the length of parallel, the total pressure remains constant.
the tube. 1.€.,P1:P2:P3 .....
®  The velocity distribution curve of the advancing ) ) i, o
liquid in a tube is a parabola. The velocity of the fluid resistance 7 = 5" 7 R
liquid gt the walls of the tube is zero and increases volume of the fluid flowing per second i.e,
o 'E;)hmaximum e;tlf[heiccsle;lltre.. . b 1 rate of flow V =V +V, +V; +....
wberwr secondisgiventby heporicseuaton, || STOKE'S FORMULA
p &l yHhep d "|| ®  The viscous force acting on a spherical body of
nPr? radius 't moving with velocity v in a liquid of
Q= 8n/ where P = hdg. coefficient of viscosity '77'is given by
®  Theabove relation holds good when F=6mrv
1. The flow of liquid is stream line. ®  When a spherical body is dropped in a liquid, the
2. Thevelocity of flow is small and the tube is net force on the body is zero at a stage and it
NAITOW. travels with uniform velocity and this is called
3. The pressure is constant at every cross terminal velocity (VT ) )
section i.e., there is no radial flow.
4. Theliquid in contact with the walls of the v 2 gr’[d-p]
tube is stationary. T g n
° . . . o .
proporional tapressrediffrnce o) || Whered=densityofhebods
Prop P p r=radius of the body
T A f_ﬁ___——B— g=acceleration due to gravity
p = density of the liquid
. V. depends upon the densities of the body and liquid.
®  [fthedensity of the liquid is greater than the density
. pP—> of the body (p > d), the body rises up to the top
®  Inturbulentmotion vec./p approximately. with terminal velocity.
® In turbulent motion, all liquids require same Ex: Air bubb1§ rising f.rom the b.ottc.)m totop ofa
pressure difference to flow through a tube with lake may acquire terminal velocity, if the depth is
same velocity. sufficiently large.
®  Poiscuille's method to determine 7 ofa liquid is || FLUID pYNAMICS: ) o )
suitable only for liquids of low value of 7. It is the study of behaviour of liquids in motion.
®  FromPoiseuille's equation THE RATE OF FLOW OFA LIQUID:
A ®  Therate of flow of a liquid means the volume of a
Q=" Pr - P _8nl_ R liquid that flows across any cross section in unit
gl Q mrt time and is given by
P B Volume:[m3s,lJ
6 is called fluid resistance (R)  time
Fluid resistance in hydrodynamics is analogous to Mass of the liquid that flows per unit time
electric resistance in current electricity. _ Volume x density = Alp = AVp
®  CAPILLARIES IN SERIES: time t
When two capillary tubes are connected in Series, Where A is the area of cross section of the tube,V
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is the velocity of the liquid and p is the density of
the liquid.

TYPES OF FLOW OF LIQUID:

®  Thereare two types of liquid flow.
1. Stream line flow 2. Turbulent flow.

®  Streamline flow is also called Laminar flow or Steady
flow. Ifthe motion of the parallel layers is in an orderly
fashion and maintains uniform velocity gradient, then
the motion of flow is called laminar flow.

®  The velocity ata point in a fluid remains constant
both in magnitude and direction at any time.

® A stream line may be a straight line or a curve.

®  Thetangent drawn at any point of curved stream
line gives the direction of velocity of the particle
at that point.

®  Stream lines never intersect each other.

®  Rate of flow of liquid depends upon Viscosity.

®  Animaginary tube consisting of anumber of stream
lines is called a stream line tube.

®  Themass of the liquid entering a tube at one end is
equal to that of the liquid leaving it from the other
end if there is no radial flow of liquid through the
walls of the tube.

® EQUATION OF CONTINUITY : When an
ideal fluid (i.e., an incompressible and non-viscous
fluid) flows through a tube of non-uniform cross
section, the product of area of cross section and
velocity of flow is constant.
A xv=Constant = A v, =A,v,
(® pis Constant)
Equation of continuity represents the law of
Conservation of mass in case of moving fluids.
The velocity of flow increases, if area of cross
section decreases and vice versa.

1 1
vaz (or) r—z oV

®  [fthe flow ofliquid is irregular or zig-zag, then it is
called turbulent flow.. Eddies and whirl pools are
formed in turbulent flow.

®  Inturbulent flow, the velocity of liquid at a point is
not constant.

®  (ritical Velocity is the velocity beyond which stream
line flow is gradually changed to turbulent flow.

K7

®  (Critical Velocity V. = ?

[ Where 7 is the coefficient of viscosity, K is
constant of proportionality called Reynold number
risradius of the tube through which liquid flows. o is
density of the liquid. ]

®  Depending upon the radius of the pipe, the density
and coefficient of viscosity of the liquid, Reynold
number lies between 2000 and 3000.

®  When the value of K> 3000 then the liquid flow
becomes turbulent.

®  When the value of K is less, viscous forces are
predominant and when its value is large, inertial
forces predominate.

PRESSURE ENERGY:

®  The energy possessed by a fluid by virtue of its
pressure is called the pressure energy.

®  Pressure energy is equal to the work done in
keeping an elementary mass of a fluid at a point
against the pressure existing at that point.

®  Pressure energy=PressurexVolume =Px A x x.
[ Where P = pressure, A = Area of cross section,
x = distance through which liquid is moved]

PxAxx _
Axx

Pressure energy per unit mass ( or) Static pressure

Pressure energy per unit volume = P

PxAxx P Pressure
density

T pxAxx p
®  Pressure energy has same units and dimensions as
that of energy.
BERNOULLI'S THEOREM:
® A fluid in motion possesses three types of energy
namely kinetic energy, potential energy and
pressure energy.

(i) K.E= %mvz - (if) PE =mgh

(iii) Pressure energy = pxy

®  Bernoulli's Theorem states that the sum of the
pressure energy, kinetic energy and potential energy
atany point in steady flow calculated per unit mass
or per unit volume is constant.

P L 4 oh= Constant ;
;JFEV +gn=Constant. (perunit mass)

2
(or) P Y h=Constant
pg  2g

Here — is called pressure head, ~— s called
Pg 2g

Velocity head and h is called gravitational head.
* --j::_i;;.h:"'»
h I
-| KX

Ground
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Bernoulli's Theorm can also be stated as follows: o H
"In a stream line flow of liquid, the sum of ie.,if h= 5 then R, = H = 2h
gravitational head, pressure head and velocityhead || @ A cylindrical vessel of area of cross section'A' has
atany point in the path of the ﬂgw 1S constant a hole of area of cross section 'a' at its bottom.
®  When the flow is horizontal, h is same and hence Time taken for the water level to decrease from h,
sum of pressure head and velocity head is constant. to h. as water flows out from the hole is
2
) P +% pv’ + pgh = constant (per unit volume) (= f . \/g [ Jin - \/E}
Here % pv’is called dynamic pressure. ®  The volume of'the liquid coming out of the orifice
=1 — = 2 * —
(P+ pgh) s called static pressure per second =7 = 4y2gh = r.2gh ( SmOEV_’?V)
®  Bermoulli's theoremrepresents Law of conservation APPLICATIONS OF BERNOULLI'S
£ THEOREM:
of energy e . .
®  Inthe case of horizontal pipe in which liquid flows, ® Dynamiclift namic h_ft : The upward Lift §xper1§n9ed bya
body in motion when immersed in a fluid is called
P+l —pil, dynamic lift.
2 2 ®  The dynamic lift experienced by abody when it is
in motion in air is called aerodynamic lift.
T ®  Acroplanes get the dynamic lift because of the
1 o shape of their wings.
_hn
7 ) — Qi P — iz more; Pis less
e B i
"L _-.--_-r:._:,_r p:"'w_ — :..,"_‘:‘1-_-‘_ T _:_:-:""‘_ x
C « Range— = -/.-’_ :“' e
e g Eon =y
1 2 2 - T Pz
= Pl —P2 =Ep Vs —Vi
Where P and P, are pressures at two points, v,, upper - lower
v, are V'elo.cmes attwo points and p is the density The upper surface of the wing is more curved than
of'the liquid. . .
. . . the lower surface. Air flows with greater speed
®  For horizontal flow of liquid, maximum pressure . .
ds to mini locit d vi above the wing and so pressure above the wing
COTIesponds 1o finimum velocity and vice will be less than that at the bottom.
Versa[POL lj This difference in pressures produces the
v acrodynamic lift and allows aeroplane to fly.
TORRICELLI'S THEOREM: Dynamiclift= (P, - B) 4
®  Thevelocity of efflux of a liquid through an orifice
is equal to that of the velocity acquired by a freely _1 ,0-(V12 -V ) % A
falling body from a height which is equal to that of 2
the liquid level from the orifice. _ \2gh ®  Spinning ball :
®  Time taken by the efflux liquid to reach the ground
o 2(H —h) il =
isgivenby ¢=,/——— L =
g 1; ol \k \ r.i___
®  Horizontal range of the liquid is given by R = ' x¢ Tl 244
e X "'___; ,f
Z(H—/’l) e
R=,[2gh—~— 2= - —V —
\2¢ . 2Jh(H -h)
®  Horizontal range is maximum when the orifice is at The plane of motion of a spinning ball gets changed
the middle of liquid level and bottom. due to an effect called magnus effect. On the top
ofthe ball, the linear velocity (V) and
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Rotational Velocity ¥, act in the same direction.
Hence resultant velocity on the top is V' +7V,.

Atthe bottom of the ball resultant velocity is V -7,
Therefore, pressure on the top of the ball will be
less than that at the bottom. There is a net force
acting on the ball in upward direction. This force
F is not perpendicular to the initial direction of the
stream lines but slightly inclined to the normal.

F L

B]

The vertical component 'L' of this force is called
lift and horizontal component D of the force is called
drag. Itis due to these reasons, the path of the
spinning ball is curved.

Hence it is difficult to face a spinning ball rather
than a straight ball in cricket game.

®  When wind blows over a house with high speed,
pressure on the roof will be less than that of inside
the house, and so the roof'is lifted up and blown
away by the wind.

6.  When air is blown between two balls suspended,
velocity of air between them will be more, pressure
decreases and so they attract each other.

®  Pieces of paper, straw, light bodies etc., are pulled
towards a fast moving train or vehicle because of
pressure difference developed due to speed
difference.

®  Atomiser, paintgun and Bunsen burner, work on
basis of Bernoulli's Theorem.

Buoyancy: When a body is partly or wholly im-
mersed in a fluid the fluid exerts force on the body
due to hydrostatic pressure normal to the surface
and equal to the pressure at that point multiplied
by area.

Laws of floatation:

W and W are the weight of a body and the buoy-
ant force on it.

1) If W> W, body sinks, ii) W =W body is just
submerged (body floats with its volume completely
under the liquid), iii) W < W, body floats (a part
ofthe body lies outside the liquid)

iv) Abody of volume V and density D is floating
with a volume u inside the fluid of density d. then
VD =ud.

v) A body of mass M is floating in a liquid. To

make it to just sink, the mass m to be placed on it
is given by (m+ M) =Vd which V =volume of the
body but d = density of liquid.

Archimdie’s Principle: When a body is immersed
partly or wholly in a fluid it loses some weight,
which is equal to the weight of the liquid displaced
by the body

Buoyancy : Weight of fluid displaced =
AF,=mg=Vpg

Buoyancy

F=mg

M =mass of liquid displaced
V =Volume of body immersed or volume of fluid
displaced
p = density of fluid
g=acceleration due to gravity
Apparent loss of weight of the body in the fluid
=[Mg-(Mg- Vpg)]=Vpg
=weight of fluid displaced
Where M = Mass of the body immersed
Upthrust or buoyancy is independent of mass, size,
density shape etc of the body. It depends only on
the volume of the body immersed inside the fluid,
nature (density) of the fluid and acceleration due
to gravity

Note: If a body moves down with acceleration a (a<g)
then buoyant force =V p(g-a)

Density
The density of abody is defined as the ratio of mass
of the body to the volume occupied by the body.

‘ . mass N M

. density = volume P v
Units: kgm™ (in SI) : gm cm® (in CGS)
lgm/cc=10°kg/m’
Dimensional formula=ML?
Density is a scalar quantity
Density of a mixture

° When two liquids of masses m , m, and densities
p,» P, respectively are mixed then the effec

tive density of the mixture is

M _M+M,  m+m,  (m+m)pp,
p_—_ = =
R ARA [m+mj mpy +

P P
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2pp,
Pt P,
i1) The above is true for any number of liquids

XM,

p=—2—"1_
=
P

° When two liquids of volumes V|, V. and densities
p,» P, respectively are mixed together, then
the resultant density of the mixture is

Note : i) Ifm,=m, then £ =

_ﬁ:ml"'mz e+, p,

S A N A AN,

+
Note: If V, =V, then, p= %
° The above is true for any number of liquids
_2Vp,
2V,

Variation of density with temperature:

In general, with increase in temperature due to the
expansion, the volume increases while mass re-
maining the same, thus the density will decrease

P
0, =p(l+yAt)= p= °— = p, (1- pAt
0 (17 (1+ pAt) 0( )

Where p, = density at 0°C

p = density at desired temp

v = coefficient of cubical expansion

At=rise in temperature

Variation of density with pressure:

With increase in pressure, volume decreases den-
sity increases:

Ap
£o =P{ —?}

7] =al+)
P=Po |: p } Lo X
Where Xo = density at NTP

p = density at desired pressure
Ap = increase in pressure
K =Bulk Modulus
Relative density (Specific gravity)
density of the body
~ density of water at4’C

RD

Mass of the body
~ Mass of equal volume of water at 4°c

weight of the body

weight of equal volume of water at 4’ ¢

weight of thebody

- upthrust exerted by water

weight of thebody

- Apparent loss of weight in water

weight of the body in air

RD = weight of bodyin air —weight of the body in water

W

RD. =
W =w,

Ifloss of weight ofabody in air is ‘a’ and that of in
liquid s ‘b’ then,

Vp,g=a;Vpg=>b

RD ofliquid=

Py loss of weightinliquid b _ W =Wigia

p,, lossof weightinwater a W, —W,

Floatation:

When abody of density p, and volume V immersed
in a liquid of density p then forces acting are
Theweight of body acting vertical down wards through
the center of gravitythe  body W=mg =Vp,g
The upthrust acting upwards through center of
gravity of displaced liquid called center of
buoyancy Th=Vpg

Due to the forces, following three situations are
possible

Density of body is greater than that liquid.
Thenweightwillbemore thanupthrustand body will sink.

S py > p =W >Th= body sinks

Density of the body is equal to that liquid.

The weight is equal to that of liquid displaced.
The weight is equal to thrust. Body will float fully
submerged

Lpy=p=>W=Th

= body floats fully immersed

Density of the body is less than liquid. Weight is
less than upthrust,

=>Vpeg=V,pg =Vp,=V,p

Fraction of volume of the body outside the
liquid:

Abody of volume V and density p, is floatingina

liquid of density p with volume V, immersed in
the liquid
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“Vp, =V, p 9.  The force which tends to destroy the relative motion
between liquid layers is known as
Vo—v_v -y [ 1_Pe j 1. Force? du'e to surface tension 2. Viscous f0¥ce
out in p) 3. Gravitational force 4.Force of Cohesion
10. Two identical lead shots are dropped at the same
Io= Vow ( - j time in two glass jars containing water and
ooy P glycerine. The lead shot dropped in glycerine
Floating ice: desc.ends slowly.becaus.e. . .
®  Whenice block floating in water melts the level of L. V%scous force ismoretn water t.han n g!ycerme
water in the vessel remains unchanged 2. Viscous forge is more in glycerme than in water
®  When ice block with cork floating in water melts, i Surtf:ace tens.l onismore i vilater.
the level of water in the vessel remains unchanged - Surlace tension is more in glycerine )
®  When ice block with lead shot or metal ball float- 11. Afterthe storm,‘ the sea water waves subside due to
ing in water melts, the level of water in the vessel L. Sgrface tension of sea-water
decreases 2. Disapperance of heavy currents
®  Ifablockofice, floating n a liquid of density less 3. The viscosity of sea water
than that of water, melts, then the liquid level falls 4. Grav1tat10n'f11 pull of.the storm _
®  [fablockofice, floating in a liquid of density greater 12. Whel_l a rpetalhc sphqe is droppedina l.ong column
than that of water, melts, then the liquid level rises. ofa lquld, the motion ofthe SPhere is opposed
CONCEPTUAL QUESTIONS by the viscous force of the liquid. If the apparent
1. Themain cause of viscosity is weight of the sphere equals to the retarding forces
1. Force of repulsion between molecules on it, the sphere moves down with a velocity called.
2. Cohesive forces 3. adhesive forces . Critical velocity 2. Terminal velocity
4. both cohesive and adhesive forces. 3. Velocity gradient 4. Constant velocity
2. Asthe depth of the river increases, the velocity of || 13- Thetangential forces per unitarea of the liquid layer
flow required to maintain unit velocity gradient is known as
1. increases 2. decreases 1. Coefficient of gravitation of liquid layer
3.remains unchanged 4.may increase or decrease 2. Coefficient of friction between layers
3. Viscosity is the property by virtue of which a liquid 3. Coefficient of viscosity of the liquid
1. occupies minimum surface area 4. Temperature coefficient of viscosity
2. offers resistance for the relative motion between || 14.  The quality of fountain-pen ink depends largely on
its layers. 1.Surface tension of the liquid 2. Viscosity of ink
3. becomes spherical in shape 3. impurities in ink 4. Density of ink
4. tends to gain its deformed position. 15. Thetangential force (or) viscous force on any layer
4. Which of the following substances has the greatest of the liquid is directly proportional to velocity
viscosity? v
1. Mercury 2. Water gradient (Ej . Then the direction of velocity
3. Kerosine 4. Glycerine gradient s
>. Mgchme pe.lrts greje}mmed m.wmter dueto 1. Perpendicular to the direction of flow of liquid
1. ncrease mnviscosity oflubrlgant 2. Parallel to the direction of flow of liquid
2. fiecrease}n viscosity oflubrlcant ) 3. Opposite to the direction of flow of the liquid
3. increase m surface tens19n oflubrlgant 4. independent of the direction of flow of liquid.
6 tigsszft?sies Tnzzi?;zg;ig;gﬂgbncam 16. Iftheflow is stream lined then Reynold number is
1.density 2.velocity 3. friction 4.energy lles;g(l)%n 23000 3.1000 4.4000
7. Clouds appear to float in air due to L. . e )
1. low density 2 Aircurrent 17.  Viscosity of the ﬂulds is analogous to
3. Viscosity of air 4 Buoyancy 1. Rgn@om motion of the gas molecules
8. Raindrops fall with terminal velocity due to g iftIZ?nﬁzEZien the solid surfaces
1. Buoyancy 2. Viscosity 4' Norﬁiniform motion of solids
3. Low weight 4. surface tension '
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18.  After terminal velocity is reached the acceleration 3. remains constant with increase of temperature
ofabody falling through a viscous fluid is : 4. may increase or decrease with increase of
l.zero 2.g 3.lessthang 4. greater thang temperature.

19. A smallballis dropped in a viscous liquid. Its fallin || 29.  If air is blown with a straw under of the pans of a
the liquid is best described by the figure physical balance present in equilibrium position,

then that pan.
i s B l.risesup 2. remains in the same position
3 M p |C 3. lowers down
Ne /1’1;1 4. rises or lowers depending upon the velocity of
/‘ %‘ /’ 7 air blown.
E ,Jf‘/r . 30. Viscosity of water at constant temperature is
! R bt 1. more in deep water 2. more in shallow waters
3. less in deep water
I.Curve A 2. CurveB 3. Curve C 4. Curve D 4. same in both deep water and shallow waters

20.  Unit of coefficient of VlSCOSle is: 31.  Hot syrup flows faster because
1. pascal-second 2. poise 1. Surface tension increases 2. Viscosity decreases
3. Nsm™ 4.1,2,3 3. Viscosity increases

21. Coefficient of kinematic viscosity is, (771s the 4. Surface tension decreases.

Coefficient of viscosity and p is the density ofthe || 32. A ball is dropped into coaltar. Its velocity-time
liquid) curve will be

n P n
1. - 2.mp 3.,7 4. Sp e

22. Theviscous dragis 1
1. inversely proportional to the velocity gradient o1 =
2. directly proportional to the surface area of layers

in contact v
3. independent of nature of liquid o i WE’ /
4. perpendicular to the directionof liquid flow 3. -~ w4 | . o

23. Foranideal fluid, viscosity is 0 t x 0 t
l.zero 2.infinity 3.finitebutsmall 4.unity |33, The force of buoyancy is equal to

24.  When stirring of a liquid is stopped, the liquid comes 1. Weight of the body
to rest due to 2. Weight of the liquid displaced by the body
1. surface tension 2. gravity 3. apparent weight of the body
3. viscosity 4. buoyancy 4. viscous force

25.  Viscosity is exhibited by 34. Theweight of the body is maximum in
1. Solids, liquids, and gases. 2. liquids and gases l.air 2.hydrogen 3.water 4.vacuum
3. Solids and gases 4. Solids and liquids || 35. When aboat in a river enters the sea water, then it

26. A good Lubricant must have 1. sinks a little 2. rises a little
1. high viscosity 2. low viscosity 3.remainssame 4. willdrown
3 hich densi 4 Tow surface tension 36.  When abody is fully immersed in a liquid, the loss

g ty : .
. . of weight of the body is equal to
27. With the increase of temperature, 1 a t weight of the bod
A o . apparent weight of the body
1. The viscosity of a liquid increases 2. force of buoyancy
2. The viscosity of a liquid decreases 3. half the force of buoynacy
3. The viscosity of a gas decreases 4. twice the force of buoyancy
4. The viscosity of a gas remains unchanged. 37. Aboat full of scrap iron is floating on water in a
28. Coefficient of viscosity of a gas lake. Ifall the iron is dropped into the water, the
1. increases with increase of temperature iEVElofwaterwil
o P 1. goup 2. fall down
2. decreases with increase of temperature 3 remain the same 4. Can not be decided.
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38. Alargeblock ofiice floats in a liquid. Whenice || 46.  Ifair is blown through the space between a calendar
melts, the liquid level rises. The density of liquid is suspended from a nail on wall and the wall, then
1. greater than that of water 2. less than that of water 1. The calendar moves close to the wall.

3. equal to that of water 4. half of that of water 2 The calendar moves farther from the wall.

39.  Considerthe followmg two statements and identify 3. The position of the calendar does not change.
the correct choice, 4. Theposition of the calendar may or maynot change
A: Whenabody floats inaliquid, it displaces the - Lhepe (ecalencarmay ormaynot change.

liquid whose weight is equal o its own weight. 47. A spinning ball is movingina direction (?pp051te to
B:  Whenabody sinks in a liquidit displaces the the direction of the wind. The ball moves in a curved
liquid whose volume is equal to its own volume. pathas
1. Aistruebut Bis false 2. A is false but B is true 1. The pressure at the top and the bottom of the
3. Both A and B are true 4.Both A and B are false. ball are equal.

40. 100 kg of iron and cotton are weighed by using a 2. The pressure at the top > the pressure at the bottom
spring balance Ol’l. the surface of the earth. IfR . 3.The pressure at the top< the pressure at the bottom
and R, are the readings shown by the balance, then 4. There is no relation between the pressures.
)R, <R, 21) I}(l ;Rz R >R, HR =R=0148  The dynamic lift of an aeroplane is based on

4l. A wooden bloc » Hoats In water cor}ta.med 1na 1. Torricelli theorem 2. Bernoulli's theorem
beaker as shown in the figure. If a coin is placed .

3. Conservation of angular Momentum
on the top of the block, what happens to the val- 4. Princinle of continui
ues of ‘h’ and ‘H’ shown in the figure? : PI‘ll’lC.Ip ¢ of continuity.
49. A galeisonahouse. The force on the roof due to
oA s the gale is
«? T 1. directed downward 2. zero
A 3.directedupward  4.information insufficient
\I/ 50. A train goes past a person standing at the edge of
. o latft thigh d. Then th illb
1) ‘h’ increases, ‘H’ decreases apiattormatiiigh specd. 2 the person Wit be
. vy - 1. attracted towards the train
2) ‘h’ increases, ‘H’ increases ) ffected by the train 3. reflected by the trai
3) ‘h’ decreases, ‘H’ decreases . unaftecte y't .e train . retlected by t e.tr.aln
4) ‘h’ decreases, ‘H’ increases 4. aff'ected only ifits speed is greater than critical

42 Asaswimmer goes from the surface of water to a velocity.
depth of 20m, the Change in the pressure on his || 51.  The Velocity distribution curve of the stream line flow
body is nearly of aliquid advancing through a capillary tube is
1) 3 atmospheres 2) 1 atmosphere 1. Circular 2. eliptical
3) 2 atmospheres  4) zero 3. parabolic 4. astraight line

43.  Abucket of water contains a wooden block float- || 52 Water stands at level A in the arrangement shown
ing in water with (4/5)th ofits volume sub merged in figure . If a jet of air is gently blown into the
in the water. The bucket is placed on the floor of a horizontal tube in the direction shown in figure, then
lift and the lift now starts moving down with uni- ’
form acceleration. The block of wood now _

horizontal tulbe
1) moves upward 2) moves downward o= -
3) remains at same place 4) moves horizontally A
44. The pressure ata depth ‘h’ in a liquid of density &
“ p” is plotted on the Y-axis and the value of ‘h’
on the X-axis , the graph is a straight line. The
slope of'the straight line is =
(g=acceleration due to gravity )
Hpg 2)lpg 3)plg Hegp 1. Water will fall below A in the capillary tube

45. A drop of water of ra@ius “r” is falling through the 2. Water will rise above A in the capillary tube
air of coefficient of viscosity * 77" with a constant 3. There will be no effect on the level of water in
velocity of “v’. The resultant force on the drop is the capillary tube

4. Air will emerge from end B in the form of
D 6znrv 2) 6mnry bubbles.
3) \J6mnrv 4) zero
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53.  Vertical sections of a wing of a fan are shown in || 61.  Water is flowing in a pipe of uniform cross section
the following figures. The maximum up thrust will under constant pressure. At some place the pipe
be in figure. becomes narrow. The pressure of water at this

lace.
| 2. Il) remains same 2. may increase or decrease
3. increases 4. decreases.
3. 1] 4. @ 62. Water flows through a horizontal pipe of radius 't' at

54. Threetubes A, B, Care connected to a horizontal aspeed V. If the radius of the pipe is doubled, the
pipe in which liquid is flowing. The radii of the speed of flow of water under similar conditions is
pipes at the joints of A, Band C are2 cm, 1 cm 1.2V 2. V 3 V 4.4V
and 2 cm respectively. The height of the liquid 2 4 ]

63. Aliquid is under stream lined motion through a
ﬂ ﬂ c horizontal pipe of nonuniform cross section. Ifthe
A B volume rate of flow at cross section 'a' is V, the
volume rate of flow at cross section — is
T 2
V V
1. in A is maximum 2.in A and C is equal .3 2.V 3.7 4.V

3.issameinall the three 4.inAand Bissame || 64. Bernoulli's theorem is applicable in the case of

55.  Poiseuili's equation holds good when 1. Compressible liquid in stream lined flow
1. the flow is steady and stream line 2. Compressible liquid in turbulent flow
2. the pressure is constant at every cross section 3. incompressible liquid in stream lined flow
3. The liquid in contact with the walls is stationary 4. incompressible liquid in turbulent flow.
4.1,2,3. 65. Inturbulent flow, the velocity of the liquid molecules

56. A carmoving on aroad when overtaken by a bus in contact with the walls of the tube.

1. is pulled towards the bus 1.is zero 2.is maximum
JAsp : i .
. 3.1is equal to critical velocity
2.1s pulled away from the bus 4 h !
. . may have any value
3. 18 not af.fect.eq by the.bus 66. Which of the following is a characteristic of
4. information is insufficient. turbulent flow?

57.  Stream line motion becomes turbulent motion when 1. velocity more than critical velocity
the velocity of the liquid is 2. irregular flow
1. beyond critical velocity 2. critical velocity 3. molecules crossing from one layer to the other
3. below critical velocity 4. variable velocity 4.1,2,3.

58.  Therate of flow of the liquid is the product of 67. When the value of Reynold's number is less, the
1. Area of cross section of the liquid and velocity predominant forces are
of the liquid. 1. Viscous forces 2. 1nertial forces
2. Length of the tube of the flow and velocity of 3. Surface tension forces 4. gravitational forces
the liquid. 68. Theliquid flow is most stream lined when
3. Volume of the tube of the flow and velocity of 1. liquid of high viscosity and high density flowing
the liquid. through a tube of small radius.

4. Viscous force acting on the liquid layer and 2. liquid of high viscosity and low density flowing
velocity of the liquid through a tube of small radius

59. The equation of continuity leads to 3. liquid of low viscosity and low density flowing
1. Law of conservation of moments of liquid flow. through a tube of large radius
2. law of conservation of energy 4. liquid of low viscosity and high density flowing
3. law of equipertition of energy through a tube of large radius
4. law of conservation of mass distribution. 69.  Therate of flow of aliquid through a capillary tube is

60. Thevolumeofliquid flowing per second outofan orifice 1. directly proportional to the length of the tube
at the bottom of the tank does not depend upon 2. inversely proportional to the difference of
1. the density of the liquid pressure between the ends of the tube.

2. acceleration due to gravity 3. directly proportional to the 4th power of the

3. the height of the liquid above orifice radius of the tube.

4. the area of the orifice 4. independent of the nature of the liquid
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70. Iflislength of the tube and r is the radius of the NUMERICAL QUESTIONS
tube, then the rate of volume flow of a liquid is LEVEL-1
maximum for the following measurements, under
the same pressure difference. VISCOUS FORCE:
; - 1.  Ametal plate of area 102 m? is placed on a liquid
L Lr 2. PR 2r 3.2, 5 4. 21,2r layer of thickness 2x10*m. If the liquid has
71.  The paint-gun works on the principle of coefficient of viscosity 2 S.I units the force
1. Boyle's law 2. Beroulli's principle required to move the plate with a velocity of
3. Archimedi's principle 3emsis
' \ : 1.03N 2.003N 3.3N 4.30N
feNewlonsiaws ot motion 2. Ametal plate of area 400 e’ is placed on a glycerine
72.  Aliquid flows through two capillary tubes fitted .
horizontally side by side to the bottom of a vessel laye.r of thickness 5 mm. (epeerine = 2P0 5) The
containing liquid. Their lengths are 1 and 21 and horizontal force required to move the plate with a
radii are r and 2r respectively. If'V'is the volume velocity of 5 cms™ is --- newton.
of the liquid that fows through the first tube in one b1~ 208 305 4.8
. . . 3. Thevelocity of water in ariver is 18 kmph near
minute, the time required for the same volume of N .
. . the surface. If the river is 4m deep, the shearing
liquid to flow through the second tube is stress between horizontal layers of water in Nm™
1. 8 minute 2. % minute 18 (7, = 1x107 pa.s )
1. 25x10™ 2. 1.25x10 3. 0.75x107 4. zero
3 1 minute 4 4 minute 4.  If the shearing stress .betwee?n. the horizontal
4 ) layers of water in ariver is 1.5 milli newton/ m? and
73.  Which factor controls better the flow rate of a Mo = 1x107 pa.s , The velocity gradient is ... s™
liquid through the syringe? 1. 1.5 2.3 3.0.7 4.1
1) the pressure exerted by the thumb 5. A force of 10N is required to draw rectangular
2) the length of the needle glass plate on the surface of a liquid with
3) the nature of the liquid some velocity. Force needed to draw another glass
4) the radius of the syringe bore. plate of 3 times length and 2 times width is
74. Inalaminar flow at a given point the magnitude D)SAN- 2)10N ~ 3) 60N 4) 30N .
and direction of the velocity of the fluid 6. TWQ flat plates are separgted by alayer 4mm thick
1) both are constant liquid. The upper plate is moved by force 0f 400
) ) dynes with a velocity of 10 cm/s. If the area of the
2) n?agnl‘tud'e is only constant upper plate is Scm?, the coefficient of viscosity of
3) direction is only constant. the liquid is
4) both are not constant. 1)3.2 poise 2) 1.6 poise 3) 32 poise 4) 16 poise
KEY POISEUILLE’S EQUATION
1.2 2.2 3.2 44 5.1 7 The vein of a person is horizontal and its length is
6.3 73 8.2 92 10.2 0.314 m. It has an internal radius of 1 mm. The
11.3 12.2 13.3 142 15.1 average blood flow through the vein is 5
16.2 17.2 18.1 193 204 cms™. The rate of flow of blood in 10"m’s™ is
1.1.57  2.0.157 3.157 4.0.0157
;é } ;g; ;2 i ;gg gg% 8. Wateris flowing through a capillary tube at the rate
312 322 33.2 344 352 of 20x10¢m3s" . If an identical tube is connected in
36.2 372 381 303 403 series, the rate of flow of water in ;1S
412 423 433 44.1 454 1. 20x10° 2. 40x10° 3.0 4. 10x10°
46.1 472 482 493 50.1 9. Wateris flowing through a capillary tube at the rate
513 579 531 549 554 of 20 x 10 m?/s. Another tube of same radius
56.1 571 581 504 601 and double the length is connected in series to the
61.4 62.3 63.4 643 654 first tube. Now the rate of flow of water in 5,351
66.4 67.1 68.2 69.3 70.2 L. 10x10° 2. 333x10°°
71.2 72.2 73.4 74.2 3. 6.67x10° 4. 20x10°
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10.  Thetotal area of cross section is 0.25 m?. Ifbloodis || 18.  Two liquids are allowed to flow through two capillary
flowing attherate of 100 c’s™, then the average velocity tubes of lengths in the ratio 1 : 2 and radii in the ratio
of flow of blood through the capillaries, inmms™' is 2 :3 under the same pressure difference. Ifthe volume
1.0.4 2.4 3.25 4. 400 rates of flow of'the liquids are in the ratio 8 : 9, the

11.  Water flows through a capillary tube at the rate of ratio of their coefficients of viscosity is
10cc per minute. Ifthe pressure difference across 1.1:3  2.3:1 3.4:9 4.9:4
the same tube is doubled, the rate of flow of water || 19. The factor by which the pressure across a capillary
through the tube will be (in cc per minute) tube is to be changed, so that the rate of flow
1.20 2.5 3.40 4.2.5 of a liquid is doubled, when the length and the

12.  Therate of flow of water in one minute through radius of the tube are doubled is
Im length of a capillary tube of internal radius of 1)4 2)8 3)1/8 Y
Imm, if the pressure across the ends of the tube is || 20.  The viscous resistance of a tube to liquid flow is R.
5 cmofHgis about ( 7 for water is 0.8 centi poise) Its resistance for a narrow tube of same length and
1. 17ml 2.200ml 3.22ml 4. 15ml 1/3 times radius is

13.  Anartery in a certain person has been widened 1)R/3 2)3R 3)27R  4)81R

- o . 21. The pressure exerted by water in a vessel at its
15 times the original diameter. If the pressure bottom is 32 x 10> Nm2. A capillary tube of length
difference across the artery is maintained constant, gfzt }51 :\l] ::sc:tlr?(?gll Z ;igggf{ihi)fei;ia;f\f)ﬁlﬁ?ﬁ‘
the blood flow through the artery will be increased water flown out of the tube in 70 secis 44 x 10
1. Etimes o3 Etimes 3.no change 4. 81 times m’, the coefficient of viscosity of water is

2 4 16 1) 8 x 10°*Pa-s 2) 0.8 x 10*Pa-s

14.  Therate at which water flows through a capillary of 3)560x 10°Pa-s  4)0.56 x 10 Pa-s
length 0.5 m with an internal diameter of Imm, || 22.  Three horizontal capillary tubes of same radii and
coefficient of viscosity 1.3x107kg.m™'s™" and lengths L, L, and L, are fitted side by Sid‘? alittle
pressure head 20 cm of water in ¢.c. per second is. abpve the bottom, to the wal} ofa tank. thatis filled
1 740102 2. 37x102 3. 7axio? 4.74 with water. The length of a single capillary tube of

: ) : ) ) same radius that can replace the three tubes such

5. Watef ﬂoyvmg f“?m a hose pipe fills a 15 litre that the rate of flow of water through the single
container in one minute. The speed of water from tube equals the combined rate of flow through the
the free opening of radius 1 cmis (inms™) three tubes is
L2s 205 32 45, R —. 3

16. Water flows with a velocity V in a tube of diameter Livla Ly Liby+ Loy + L,

d and the rate of flow is Q . Another tube of

diameter 2d is coupled to the first one. The velocity L+L,+L, LL,+L L +L]L,

of water flowing out and rate of flow in the second 3) LLL, 4) LLL,

tube are respectively BERNOULLI’S THEOREM & EQUATION OF

14 14 0 CONTINUITY

L. 4 and Q 2 2 and 2 23.  Two water pipes of diameters 4cm and 8 cm are
y connected with main supply line. The velocity of

3.2Vand2Q 4. Sand2Q flow of water in the pipe of 8 cm diameter is ----

17.  Water flows through a capillary tube of length 20cm times that of 4 cm diameter pipe.
and radius of 1 mm under a constant pressure 1.4 2. ! 32 4. 1
difference of 14 cm of water level. 4 2

24.  Aliquidis flowing in a cylindrical pipe of internal
If 7,00 = 1x10° pas; g=10ms™, the rate of diameter 4 cm with a velocity of Sm s™'. If this
flow of water through the tube in m3s is tube 1s joined with another tube of internal diameter
1. 97 5%10” 2. 275%10~" 2cm then the velocity of flow of liquid in the smaller
: tube will be (in ms™)
3.275 4. 2.75x107 110 240 3.5 4.20
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25.  Ahorizontal pipe of non uniform cross section has || 33.  There is a hole at the side-bottom of a big water
water flow through it such that the velocity is 2ms’ tank. The area of the hole is 4mm? . Throught ita
" at a point where the pressure is 40 kpa. The pipe is connected. The upper surface of water is
pressure at a point where the velocity of water flow 5 m above the hole. The rate of flow of water
is 3 ms™ is (in Kilopascal) through the pipe is (in m’s™) ( g= 10ms?)
1.27 2.60 3.37.5  4.40 1.4x 105 2 4% 10
26. The velocity of the Wlnd over the surface of t.he 3 4x10° 4.28 x 10
wing of an aeroplane is 80 ms™ and under the wing || BUOYANCY & PRESSURE
60 msil. _If the arca of the wing 1s 4nv’, the 34. A balloon contains 1000m?® of Hydrogen. If the
dynarrpc Lift e?(penenced b}f thewingis mass of the balloon without gas is 100 kg the net
[ density of air=1.3 kg. m™] ifti I g .
ifting ability of the balloon is (in Kgwt.) ( given
1.3640N 2. 7280N density of Hydrogen is 0.09 kg.m™ and that of air
3. 14560 N 4.72800 N ) 3 ’ '
27.  Inahorizontal pipeline of uniform cross-section, pressure is 1.3kg.m”)
falls by SPabetween two points separated by 1km. The 12220 2.1300 ) 3. 190 4. 1,110, )
change in the kinetic energy per kg of the oil flowing at 35. A brass sphere welg_hs 1'00' gm.wt in air. It.1s
these points is (Density of oil = 800kgm?) suspended by a thread in a liquid of specific gravity
DU o = 0.8. Ifthe specific gravity of brass is 8; the tension
1) 6.25x107 kg™ 2) 5.25x107" Jkg in the thread in newton is
3) 3.25x107°Jkg™  4) 4.25%x107° Jkg™' 1.882  2.8.82 3.0.882 4.0.00882
28.  Water flows through a non-uniform tube of area of || 36.  Two blocks A and B float in water. If block A
cross sections A, B and C whose values are 25, 1 ] ]
15 and 35 cm? respectively. The ratio of the floats with Zth ofits volume immersed and block
velocities of water at the sections A, B and C is 3
1)5:3:7 2)7:3:5 B floats with gth of its volume immersed, the ratio
3)21:35:15 H1:1:1 ) T
29.  Aliquid iskeptin acylindrical jar, which is rotated of their densities is
about the cylindrical axis. The liquid rises at its 1.5:12 2.12:5 3.3:20  4.20:3
sides. The radius of the jar is ‘r’, and speed of 37. A water filled cylinder of height 50 cm and base
rotation is ‘ e *. The difference in height at the cen- area 20 cm’ is placed on a table with the base on
ter and the sides of the jar is the table. The thrust offered by water on the table is
, , 1)98N  2)49N  3)9.8N 4)49N
1) ro 2) ro 3) 2g ) ggz 38. A cube of side 20cm is floating on a liquid with
g 2g ro ro Scm of the cube outside the liquid. If the density
TORRICELLI’'STHEOREM of liquid is 0.8 gm/c.c then the mass of the cube is
30. A cylindrical tank of 1 meter radius rests on a 1)42kg 2)4.8kg 3)5kg 4)5.2kg
platform 5m high. Initially the tank is filled with || 39, IfS is the specific gravity of a solid with respect to
water to a height of 5Sm. A plug whose area is aliquid and S, is the specific gravity of the liquid
10 m? is removed from an orifice on the side of with respect to water, then the specific gravity of
the tank at the bottom. The initial speed with which the solid with respect to water is
water flows out from the orifice in ms?! is 1)S, +8S,2)S,xS, 3)S,-S, 4)S,/S,
( g=10m SfZ) 40. Ifabody floats with (m/n)™ of its volume above
the surface of water, then the relative density of
1.10 2.5 3.542 41042 the material of the body is
31. Intheabove problem, the initial speed with which 1) (n-m)/n 2)m/n
water strikes the ground in ms™ is 3)n/m 4) (n-m)/m
1.10 2.5 352 410 41. Ifthe air density were uniform, then the height of
32. Thelevel of water in a tank is 5m high. A hole of the atmosphere above the sea level to produce a
area of cross section 1 cm? is made at the bottom normal atmospheric pressure of 1.0 x 10° Pa is
of'the tank. The rate of leakage of water from the (density of airis 1.3 kg/m?, g = 10m/s?)
hole inm’s'is (g=10ms?) 1)0.77km 2) 7.7km 3)77km 4)0.077km
1.10° 2.10* 3.10 4.107
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42. Anairtightcontainer having a lid with negligible mass A tube of radius R and length L is connected in series
and an area of 8cm’ is partially evacuated. Ifa 48N R I
force is required to pull the lid off the container and with another tube of radius —-and length <. If the
the a.tmospherlc.pressure 1s.1 :O x 10°Ps, the pres- pressure across the tubes taken together is P, the
sure in the container before it is opened must be pressure across the two tubes seperately are :
1)0.6atm 2)0.5atm 3) 0.4 atm 4) 0.2 atm
43.  When abody lighter than water is completely sub- 1. Ll and L 2. i and 3P
merged in water, the buoyant force acting on it is 2 2 3 2
found to be ‘n’ times its weight. The specific grav- P 3P P 2P
ity of the material of the body is 3 4 and 2 4. 3 and 3
1 1 1 A capillary tube is attached horizontally at a constant
1) Ton 2) " 3)n 4) n+ Y head arrangement. Ifthe radius of the
TERMINAL VELOCITY cap.illa.ry tube is increased by 10%, the rate of flow
44.  Two equal drops of water are falling through air with (l)fl_lf (1)1 ;2 chg?izsotz)z ab; uiz 1% 4. +46%
asteady Ve.locity of 10cms’. Ifthe c_lrops recqml?ine A volume V of viscous liquid flows per unit time
to form a single drop then the terminal velocity is due to apressure head ap along a pipe of diameter
1) 2% < Sems”! 2) 2% — D and length L. Instead of this pipe a set of 4
3) 2 . 4) 2 . pipes each of diameter % and length 77 is
23 x15¢cms 23 x4cms
45.  Thevelocity of aball of mass ‘m’ density ‘d,” when connected to the Same pressure head. AP- NOW’
dropped in a container filled with glycerin of density the volume of the liquid flowing per unit time is
‘d,” becomes constant after some time. The viscous v 7 v 3 v 4 v
force acting on the ball will be 4 8 16
When a capillary tube is connected to a pressure
d; 1- d, head, V c.c. of water flows per second. Ifatube of
1 ms d, 2) Mg d, same length but half the radius is connected to the
same pressure head, the quantity of water flowing
( d +d, j [ d +d, j through the tube per second will be (in c.c)
m m
MM Ty 4T LE o av s 4
When a capillary tube is connected to a pressure
KEY head V.c.c. of water flows per second. If another
1.1 22 32 4.1 513 6.1 tube of same length but half the radius is connected
71 8.4 93 10.1 111 12.2 to the‘ﬁrstf in steri%s to 'the t;a;me [})lrtissure head, thg
uantity of water flowing through them per secon
134 141 153 161 171 183 illbo (1 o) g throughtthem p
194 204 21.1 222 231 24.4 v v -
25.3 262 27.1 28.3 29.2 30.1 1. "3 2. Tl 3. T 4.V
314 321 33.1 344 35.3 36.1 When a capillary tube is connected to a pressure
373 382 392 401 412 423 head V c.c of water flow per second. If another
432 442 452 tube of same length but half the radius is connected
LEVEL-11 parallel to the first one, the quantity of water flowing
POISEUILLE’S EQUATION through them per second will be (in c.c)
1. Three capillaries of same length but radii 2r, 3r, 4r 1 14 ) 14 3 161 4 17V
are connected in series and a liquid flows through 17 " 16 Y T 16
them in stream line flow. Ifthe pressure across the bA ﬁlrge %)ltﬂe ‘iis ﬁtf'{‘:d Wittgli Catpiuaryt;[zutge Et ?&e
. : : ottom. The ratio of times taken to em ebottle
:Eg%f;i ji)aili{ai'i/ lei?tI:: (()ann%rilz?;Ies Hreactoss Whel_l itis ﬁrsj: filled yvith water and ner))(t with oil of
1.256  2.2.56 3.256  4.2560 relative density 0.8 s
[ 7yuer =107 paS mj = 2x107 pas]
1.2:5 2.2:3 3.3:4 4.1:2
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9. A liquid flows through two capillary tubes || 15. A horizontal composite capillary tube has aradius
connected in series. Their lengths are 41 and 1and ‘2r’ for alength 2L’ and radius ‘r’ for a length ‘L’
radii are 2r and r respectively. The ratio of the as shown and is connected to a tank at one end
pressure differences across the first and 2nd tube is and left free at the other end. The tank contains a
1.1:4 2.1:64 3.8:1 4.1:1 liquid of coefficient of viscosity ‘ 77°. If a constant

10.  Two capillary tubes of same length and radiir,, r, pressure difference ‘P’ exists across the ends of
are fitted horizontally side by side(in parallel) to Fhe cap111a1y tube, the volume flux through the cap-
the bottom of a vessel containing water. The ra- illary tube is
dius of a single tube that can replace the two tubes r "
such that the rate of steady flow through this tube =
equals the combined rate of flow Az ¢
through the tube is . .

' i D (E] 7 Pr 2) (2} 7 Pr
D (745 ) ) (7475 ) 17) 8nL 8) 8nL
1 R (1_7j7zPr4 (§jnPr4
3) (r+1)? D (' +r): 3\ 16 /80 D980

11.  Themass of water flowing in 10 minutes through a
tube 0.1 cm in diameter, 40 cm long if there is a || BERNOULLI’S THEOREM
constant pressure head of 20cm of water, is (77 || 16.  Aroom has a window of area ‘A’. Out side of the
for water = 0.008 C.G.S units and room wind is blowing parallel to the window with
(g = 1000 cms?) avelocity ‘v’. If the density of airis * p°, then the
1)19.37 gm 2)(29.3) 7 gm force acting on the window is
3)49.3 7gm 4)59.3 7 gm n 1pv 2 L via

12.  When water (#7=0.01 poise) and benzene 2 A 2
(n =_0'0065 pqlse) are allowed to flow through a 3) pvid 4) 2pv* 4
capillary tube it was found that the same amount 17 Water flowi dily thr hori Lnine of
of liquids are collected in the same time. But the : ater lowing steadily tt ougha horizontal pip co
pressures that caused the flow are different. If the non-uniform CI‘OSS.SCCUOH. Ifpressure .ofvx./ater 18
pressure on water is 0.015atm. then the pressure 4x10*N.m * ata point where cross section is 0.02
onbenzene is m? and velocityof flow is 2 ms™, the pressure at a

» 5 point of cross sectional area 0.01 m? in N.mis :
D 975107 am  2) 97510 atm 1. 46x10* 2.3.4x10* 3. 4x10* 4. 2x10*
3) 97510 atm 4) 975 x 107 atm ) 18.  The pressure that will be built up by a compressor

13. When kerosene and coconut oil of coefficients of in a paint-gun when a stream of liquid paint flows
viscosity 0.002 and 0.01.54 Nsm? are allowed to out with a velocity of 25 ms™ ( density of paint is
flow through the same plpe_under.the same pres- 0.8 gmem?) is (in Nm?)
sure difference in the same time  interval, the co- 1. 2 9 53 s 4 i

. . .. 2.5x10 2.5x10 2.5x10 5x10
g??{g;gi;oelﬁz[tegés“}slge involume. The volume 19. Atapoint P in a water pipe line the velocity is 1
1)5.51it 2)6.6lit 3)7.7lit 4)8.81it ms! and the pressure is 3x10° pa . At another point

14. A square hole of side ‘a’ is made at a depth ‘h’ Q the area of cross section is half that of at P and
below water surface and to the side of a water the pressure is 5x10° pa . The difference of heights
container another circular hole of radius ‘r’is made between P and Q in metre is (g =10 ms?)
to the same container at a depth of “4h’. Itis found 1.10.5 2.20.15 3.45 4. zero
that volume flow rate of water through both the || 20.  An aeroplane of mass 5000 kg s flying at an altitude
holes is found to be same then of 3 km. If the area of the wings is 50m? and

a r pressure at the lower surface of wings is
= N 2) 4= N 0.6x10° pa , the pressure on the upper surface of
p a wingsis (inpascal) (g=10ms?)
3=y DT on 1. 59%10° 2. 2x10°
3. 6x10* 4.59
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21.

22.

23.

24.

25.

26.

27.

28.

An incompressible liquid flows through a horizontal
tube L M N as shown in the figure. Then the
velocity'V' of the liquid through the tube N is :

4 mst

I 8
I.lms"' 2.2ms' 3.4.5ms"'4. 6ms’
The pressure difference across a pipe of length 5
cm is 2x10° pa. Work done by the pressure in
forcing 2m’ of water through the pipe in joule is :

L.4x10° 2. 2x10° 3. 2x10* 4 4x10°
Inahorizontal oil pipe line of constant cross sectional
area the decrease of pressure between two points
100 km apart is 1500 pa. The loss of energy per
unit volume per unit distance is ---- Joule.

1.15 2.0.015 3.0.03 4.zero

The reading of a manometer fitted to a closed tap
is 3.5 x 10° Nm?. Ifthe valve is opened the reading
of the manometer falls to 3 x 10° Nm?. The velocity
of water is

1.0.1ms™ 2. Ims™

3. 10ms™ 4. 100 ms™

The loss of energy (E) of a liquid in a streamline
flow, is related to the velocity (V) as

1. EaV? 2. EaV
3

3. EalV 4. EaV?
The pressure at the top of a building of height 200m

is 500kPa. The minimum pressure required at the
base of the building to pump water to a closed
tank on the top of the building (g= 10 m/s?)

1) 2.5x10* Pa 2) 2.5%10° Pa

3) 2.5%10° Pa 4) 2.5%10° Pa

TORRICELLI’S THEOREM

A tank with vertical walls is mounted so that its
base is at a height of 1.2 m above the horizontal
ground. The tank is filled with water to a depth
2.8m. A hole is punched in the side wall of the tank
ata depth x m below the surface of water to have
maximum range of the emerging stream. Then the
value of x in meter is

1.4.0 2.1.6 3.2.0 4.23

Water stands at a height of 100 cm in a vessel
whose side walls are vertical. A, B and C are
holes at height 80cm, 50 cm, and 20 cm
respectively from the bottom of the vessel. The
correct system of water flowing out is :

29. Two identical tall jars are filled with water to the
brim. The first jar has a small hole on the side wall
at a depth h/3 and the second jar has a small hole
on the side wall ata depth of 2h/3, where ‘h’ is the
height of the jar. The water issuing out from the
firstjar falls ata distance R, from the base and the
water issuing out from the second jar falls at a
distance R, from the base. The correct relation
between R  and R, is

)R >R, 2)R <R,
3)R,=2xR, 4R, =R,

30. Thereisahole atthe bottom of a large open vessel .If
water is filled upto a height h, it flows out in time ’t” .If
water is filled to a height 4h, it will flow out in time
1) 4t 2)t/4 2 4)2t

BUOYANCY

31. When a polar bear jumps on to an ice-berg, its
weight 200 kg.wt. is just sufficient to sink the ice-
berg. Then the weight of ice-berg is ( specific
gravity ofice=0.9; Sp.gr.of sea water = 1.02)

1. 1500 kg.wt. 2.1000kg.wt.
3.3000 kg.wt. 4.2040 kg.wt.

32.  Alargeblock ofice 4 m thick has a vertical hole
drilled through it and is floating in the middle of
water in a lake. The minimum length of rope
required to scoop up a bucket full of water through
the hole is (density of ice = 0.9 CGS unit, density
of water = 1 CGS unit)
1.40cm 2.24cm 3.20cm 4.360cm

33. Asphere of density d is let fall in a liquid of density

% . The acceleration of the body will be

1. £

3g g
34. Aboathaving length 2m and width 1m is floating
in a lake. When a man stands on the boat, it is
depressed by 3 cm. The mass of the man is
1)50kg 2)55kg 3)60kg 4)70kg
35.  When equal volumes of two liquids are mixed, the
specific gravity of mixture is 7/2. When equal
masses of the same two liquids are mixed the
specific gravity is 12/7. The specific gravities of
two liquids are
I)land6 2)2and 6 3)2and4 4)3 and 6
36. A cube of wood supporting 200g mass just floats
m water. When the mass is removed, the cube rises
by 1cm, the linear dimension of cube is

1)10cm  2)20cm  3) 104/2 cm 4) 5./2 cm
37. A hollow metal sphere is found to float in water

with the highest point just touching the free surface
of water. If ‘d’ is the density of the metal in cgs
units, the fraction that represents the volume of the
hollow in terms of the volume of the sphere is

1 1 d 1
vy o)y o)
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0 46. Ablock of wood floats in water with (4/5) "of'its
38.  Asolidbody is found floating in water with (Zj of volume submerged .In an oil, it floats with (9/10)"
B of'its volume submerged . The ratio of the density
its volume submerged. The same solid is found of oil and water is
; 1)8/9 2)9/8 3)19/25 4)25/18
TR 4 . TERMINAL VELOCITY
floating ina liquid with ( s J ofits volumeabove the 47. Twenty seven rain drops of same diameter fall
liquid surface. The specific gravity of the liquid is through air with terminal velocity 'V'. If they
coalesce forming a single drop, then the terminal
1 B-a 2) a-p 3) @ 4) s velocity of the resultant drop is
a 9 B-a a-p %4
39. A wooden cube is found to float in water with 1.V 23V, 3.9V 4o
cm ofits vertical side above the water. Onkeeping || 48. A metal sphere of diameter 7 cm falls through a
aweight of 50gm over its top, it is just submerged liquid of coefficient of viscosity 0.8 pas. When its
in the water. The specific gravity of wood is velocity is 20 cms™! the viscous force acting onit is
1)0.8 2)0.9 3)0.85 4)0.95 nearly ----N
40.  Asolid sphere of radius ‘R’ has a concentric cavity 1.0.11  2.0.22  3.03 4.0.01
of radius ‘R/2” inside it. The sphere is found to just || 49. A metal ball .ofr'adius 1 mm al_ld density 104kg.m'
float in water with the highest point of it touching 3 falls freely in air through a height .'h' bgfore falhpg
the water surface. The specific gravity of the ina te}nk full Qf water. If on falling in water its
material of the sphere is VglOClty remains unchanged, t.hen the value of lg
1 2)7/3 3)8/7 4)8/9 will be (Coefficient of viscosity of water =10
) dg=10ms?)
41.  Arectangular block of wood of density 800kgm Fl)ai gn &
. i . A0m 2.15m 3.25m  4.20m
h?““g amass of 2kg is pushed in to water so that 50. Anairbubble of radius 5 x 10*m rises in a liquid
it is cor.nplet'ely submerged qnq 'then releas.ed. of viscosity 0.1 Pas (2=10ms?) and density
Neglecting viscous forces, the initial acceleration 900kgm?. The terminal velocity of the bubble is
of the block will be (=10 m/s?) 1.0.005ms™ 2.0.01ms™ 3.0.5ms™" 4.0.4ms’!
1) 1.25 m/s* downward 2) 2.5 m/s? upward 51.  One spherical ball of radius R, density d released
3)1.25m/s>upward  4) 2.5 m/s* downward in aliquid of density d/2 attains a terminal velocity
42.  Atallmeasuringjar contains ethyl alcohol of density V. Another ball of radius 2R and density 1.5d,
0.8 gm/cm’. An iron ball is dropped in to it and the released in the liquid will attain a terminal velocity
level rises by 20 cm’. The buoyant force acting on 1.2V 2.4V 3.6V 4.8V
the ballis 52. Two equal drops of water are falling through air
43.  Avessel contains oil (density ‘d”) over mercu recombine to form a single drop then the terminal
' : : Y locity is
(density ‘D’). Ahomogenous solid sphere floats ve ) ,
With.halfof?ts volume ip mercury and ‘Fhe other 1) 23 % 5ems”! 2) 23 % 10¢ems™
half'in the oil. The density of the material of the 5 5
sphere is 3) 25 x15¢ms™ 4 25 x dems™
2Dd D+d Dd 53. The mass of a lead ball is M. It falls down in a
1) JDd 2) D+d 3) B 4) D+d viscous liquid with terminal velocity V. The
44 Ab . . 3 terminal velocity of another lead ball of mass 8M
. ‘ oat floating in ﬁesh water (density lOOOkg/m ) in the same liquid will be
displaces water.welghmg 35.2'k.N. The chagge in )64V 2)4V 3)8V 4V
volume of the displaced water if it were floatingin || 54, When a solid ball of volume V is falling through a
sea water of density 1.1 x 10° kg/m’ will be viscous liquid, a viscous force F acts on it. If an-
(take g= 10m/s?) other ball of volume 2V of the same material is
)32m? 2)352m’ 3)3.2m’ 4)0.32m’ falling through the same liquid then the viscous force
45.  Aniceberg s floating partly immersed in seawater experienced by it will be (when both fall with ter-
of density 1.03 gm/cm® .Ifthe  density of ice is minal velocities).
0.92 gm/cm?, then the fraction of total volume of F F
the iceberg above the level of seawater is 1) 2F 2) 9 3)2F 4) 4
1)89% 2)11% 3)1% 4) 34%
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1.3

7.4

13.3
19.2
25.2
31.1
37.2
43.3
49.4

KEY

24 34 4.3 53 6.2

8.1 9.1 10.4 11.2 12.2
14.4 15.4 16.2 17.2 18.3
20.1 21.4 22.1 23.2 243
26.3 273 283 29.4 30.4
32.1 332 343 35.1 36.3
383 39.3 40.3 41.2 423
444 452 46.1 47.3 48.1
50.1 51.4 52.2 53.3 543

LEVEL -111
Water is flowing continuously from a tap having a
bore of internal diameter g x 10 m. The diameter
of the water stream at a distance 2m below the tap
is  (Assume that the velocity of the water as it
leaves the tap is 0.4 ms™)

1. 7x10°m 2. 2x10°m

3. 4.55x10°m 4. 16x10° m

Water flows through a pipe of radius 1.0 cm . The
viscosity of wateris 19 kgm's™. Ifthe velocity of the
flow atthe centreis 10 cms’!, the pressure drop along
a2m section of the pipe due to viscosity is : (in Nm?)
1.0.008 2.0.08 3.0.8 4.8

Air is streaming past a horizontal aeroplane wing
such that its speed is 120 ms™ at the upper surface
and 90 ms™' at the lower surface. If the wing is
10m long and 2m wide and density of airis 1.3
kgm?, the gross lift on it will be (in newton)
1.81.9 2.8.19 3. 12095x10* 4. 8.19x10*

A liquid is kept in a cylindrical vessel which is
rotated along its axis. The liquid raises at the sides.
Ifthe radius ofthe vessel is 0.05 m and the speed
of rotation is 2 revolutions per second, the
difference in the height of the liquid at the centre of
the vessel and sides is about

1.02m 2.0.0lm 3.0.03m 4. 0

A vessel has water to a height of 40 cm. It has
three horizontal tubes of same diameter each of
length 15cm coming out at heights 10cm, 15¢m,
20 cm. The length of a single tube of same
diameter as that of the three tubes which can
replace them when placed horizontally at the
bottom of the vessel is :

[.45cm 2.5cm  3.8cm  4.16cm

In giving a patient blood transfusion, a needle of
length 3.14 cm and internal diameter 0.4 mm is
used. If4c.c. of blood passes through the needle
in 1minute the height of the blood level in the bottle
above the needle is approximately.

[density of blood = 1.02 gm/cc; Viscosity of blood
=0.02 poise ; g= 10ms~]

[.85cm 2.75cm 3.65cm 4.50cm

Two capillary tubes of same radius but lengths 1
and 21 are connected in series to the bottom of a
vessel containing water. The length of a single tube
of' same radius that can replace the two tubes so
that pressure difference across the single tube is
equal to total pressure difference across the
combination is

21 /
1.31 2. 3 3.1.51 4. 3

In the above problem, if the same tubes are
connected side by side ( parallel) then the length
of the single tube of same radius that can replace
the two tubes so that the rate of volume flow through
itis equal to total rate of volume flow through the
two tubes is

21 /
1.31 2. 3 3.1.51 4. 3
KEY
1.2 2.4 3.4 4.1 5.3
6.3 7.1 8.2
HINTS

v, =V +2gh

dlv, =d} v, ( d d,arediameters)

dzzdlx\/‘z
V2

V:%l[rz—xz} andx =0

Buoyant Force = pressure diff x Area

= (PZ_PI) Zg(V%—Vlz)XA

1
P:Epvz; p:hpg

2 2.2

. _l ) Vv _roe
..hpg—zpv =h 5 >
his total height of water. h , h, h, are the heights at
which tubes are fitted
Q) = Tc(h—hl)dgr4 Q, = Tt(h—hz)dgl‘4
! gnl 2 8l
n(h—h 4
SO URLE) T TSR
&nl
hdgr?
with Q = e
8nl
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4
Q- mwhdgr and Q volume

&nl time

R:Sl—j:>Rod
T

When capillaries are connected in series,
R=R+R,=>L,=L+1L,

_ LiLy
RTL+L,

NEW PATTERN QUESTIONS
Assertion : Water flows faster than honey.
Reason: The coefficient of viscosity of water is less
than honey.
1) Both assertion and reason are true and reason
is correct explanation of assertion.
2) Both assertion and reason are true but reason is
not the correct explanation of assertion.
3) Assertion is true but reason is false.
4) Both assertion and reason are false.
Assertion: The viscosity of liquid decreases with
rise of temperature.
Reason: Viscosity of a liquid is the property of the
liquid by virtue of which it opposes the relative
motion amongst its different layers.
1) Both assertion and reason are true and reason
is correct explanation of assertion.
2) Both assertion and reason are true but reason is
not the correct explanation of assertion.
3) Assertion is true but reason is false.
4) Both assertion and reason are false.
Assertion: Sudden fall of pressure at a place indi-
cates storm
Reason: Air flows from higher pressure to lower
pressure.
1) Both assertion and reason are true and reason
is correct explanation of assertion.
2)Both assertion and reason are true but reason is
not the correct explanation of assertion.
3) Assertion is true but reason is false.
4) Both assertion and reason are false.
Assertion: Aero planes are made to run on the run-
way before take off, so that they acquire the nec-
essary lift.
Reason: According to Bernoulli’s theorem, as ve-
locity increases pressure decreases and vice versa.
1) Both assertion and reason are true and reason
is correct explanation of assertion.
2)Both assertion and reason are true but reason is
not the correct explanation of assertion.
3) Assertion is true but reason is false.
4) Both assertion and reason are false.

Assertion: Machine parts are jammed in winter
Reason: The viscosity of lubricant used in ma-
chine parts increase at low temperature.

1) Both assertion and reason are true and reason
is correct explanation of assertion.

2)Both assertion and reason are true but reason is
not the correct explanation of assertion.

3) Assertion is true but reason is false.

4) Both assertion and reason are false.

Assertion: An object falling through a viscous me-
dium eventually attains terminal velocity

Reason: All the rain drops hit the surface of the
earth with the same constant velocity

1) Both assertion and reason are true and reason
is correct explanation of assertion.

2)Both assertion and reason are true but reason is
not the correct explanation of assertion.

3) Assertion is true but reason is false.

4) Both assertion and reason are false.
Assertion: For the flow to be streamline; value of
critical velocity should be as low as possible
Reason: Once the actual velocity of flow of liquid
becomes greater than the critical velocity; the flow
becomes turbulent.

1) Both assertion and reason are true and reason
is correct explanation of assertion.

2)Both assertion and reason are true but reason is
not the correct explanation of assertion.

3) Assertion is true but reason is false.

4) Both assertion and reason are false.
Assertion: A raindrop after falling through some
height attains a constant velocity

Reason: At constant velocity; the viscous drag is
equal to its weight.

1) Both assertion and reason are true and reason
is correct explanation of assertion.

2)Both assertion and reason are true but reason is
not the correct explanation of assertion.

3) Assertion is true but reason is false.

4) Both assertion and reason are false.
Assertion: The upper surface of the wings of an
aero plane is made convex

Reason: The air current at the top will have greater
velocity and thus pressure at the bottom will be
greater than at the top

1) Both assertion and reason are true and reason
is correct explanation of assertion.

2)Both assertion and reason are true but reason is
not the correct explanation of assertion.

3) Assertion is true but reason is false.

4) Both assertion and reason are false.
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10.  Assertion: To float; a body must displace liquid
whose weight is equal to the actual weight. 16. Section-A Section-B
Reason: The body will experience no net down- a) Incompressible  ¢) Density constant
ward force in t.hat case. liquid
}) Both assertion gnd reason are true and reason b) Turbulent flow ) Stream lines
is correct explanation of assertion. Tube of ) Constant
2)Both assertion and reason are true but reason is 0)Tu © oL oW £)ons ,
not the correct explanation of assertion. d) .Fluld ﬂux rate h) Reynolds’s
3) Assertion is true but reason is false. inlaminar flow  n0>2000
4) Both assertion and reason are false. 1)a-f; b-¢; c-8; d-h
11.  Read the following statements and pick the cor- 2)a-e;  b-hy c-f; d-g
rect choice 3)a-g; b-f; c-¢; d-h
Statement A: With increase in temperature, viscos- 4)a-h;  b-g; c-¢; d-f
ity of a gas increases and that of a liquid decreases. || 17, Match of the physical quantities given here under
Statement B Ifthe der.151t}./ of a smgll sphere isequal having same units and dimensions
to the density of the liquid in which it is dropped, . .
then the terminal velocity of the sphere will be zero. Section-A Section-B
1) Both A and B are true 2) Both A and B are false 1 .
3)Aistrue and B is false 4) B is true but A is false. a) Kinematic e) 5 pvy; —v)4
12.  Viscous force a is similar to friction in solids , but o
viscous force viscosity
a. is independent of area but friction depends on area n
b. is temperature dependent while friction force b) Dynamic lift ) —
between solids depends upon normal reaction P
c. is velocity dependent while friction is velocity
independent c¢) Bernoulli’s g) a v =constant
1) a,b, c are correct 2)a,c are correct theorem
3) b,c are correct 4) a, b are correct
13. Inthe case of mgtiqn ofa ﬂuid in a tube where d) Equation of h) p+ l PV + pgh =
area of cross section is maximum 2
a) velocity is maximum b) pressure is maximum continuity constant
¢) velocity is minimum d) pressure is minimum 1) a-f;b-e; c-h; d-g  2) a-f; b-¢; c-g; d-h
1) b,c are correct 2) a, d are correct 3)a-g; b-f:c-e; d-h  4) a-h; b-g; c-f; d-¢
3)a,b,care correct 4)c,d are correct Key
14.  Whenan air bubble moves up fromthe bottom ofalake
: .1 22 3.1 4.1 51 63
a)velocity decreases and becomes zero
b) acceleration increases and becomes zero 7.1 83 9.1 10.1. L1123
¢) velocity increases and becomes constant 13.1 143 15.4 16.2 17.1
d) acceleration decreases and becomes zero PREVIOUS EAMCET QUESTIONS
1) a,d are correct 2) a, b are correct 1. When temperature is increased: (MED 2004)
3) c¢,d are correct 4) cis correct a) viscosity of the gas increases
15.  Section-A Section-B b) viscosity of the gas decreases
a) Equation of e) less than critical ¢) viscosity of the liquid decreases
continuity ., velocity d) viscosity of the liquid increases
b) Bernoulli’s f) Formation of l)aandcaretrue  2)band care true
theorem cddies and vortices 3)banddaretrue  4)aandd are true
¢) Turbulentflow g) Law of 2 A tank full of water has a small hole at the bottom
conservation of mass : _ o :
d) Stream line flow ~ h) Law of If one-fourth qf the tank is emptied int, s§conds
conservation of and the remaining three-fourths of the tank is emp-
energy t
1)a-h; b-f; c-€; d-g tied in t, seconds. Then the ratio t_ 1S
2) a-¢; b-h; c-f; d-g 2
3)a-f; b-f; c-¢; d-h | |
4) a-g; b-h; c-f; d-e — —
ag DE DI NG D
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(2004M) 9. Water is conveyed through a uniform tube of 8 cm
Water in ariver 20m deep 1S ﬂowing ata Speed of in diameter and 3140m in 1€Hgth at the rate of
10ms™. The shearing stress between the horizon- 2 %107 m* per second. The pressure required to
tal layers of water in the river in Nmis : (coeffi- ma}intain the flow is (viscosity of water = 10 S.L.
cient of viscosity of water = 10~ SI units) units) (2001E)
2 -2
1)1x102 2)0.5x 102 3)1x 10°4)0.5x 10° 3.0.0625Nm* — 4.0.00625 Nm |
. 10. A tank with vertical walls is mounted so that its
There are two holes one each along the opposite . . .
des of 2 wid 1 . Th base is at a height H above the horizontal ground.
sices ofa wice rectangu arank. Thecross The tank is filled with water to a depth 'h' . A hole
section of each hole is 0.01m* and the vertical dis- is punched in the side wall of the tank at a depth
tance between the holes is one meter. The tank is ' ' below the water surface. To have maximum
filled with water. The net force on the tank in New- range of the emerging stream, the value of X is
ton when water flows out of the holes is: (Density (2001E)
3
of water 1000kg/m?) (2004 E) o oo Han 3(H +h)
1)100  2)200 3)300 4)400 1. 2 2. 5 3. 3 S
A squareplate of 0.1 metre sidemoves parallelto || 1~ A solid rubber ball of density'd' and radius 'R falls
a second plate with a velocity of 0.1 m/s, both vertically through air. Assume that the air resistance
plates being immersed in water. If the viscous force acting on the ball is F = KRV where K is constant
is 0.002 newton and the coefficient of viscosity is and V is its velocity. Because of this air resistance
0.01 poise, distance between the plates in metre is the ball attains a constant velocity called terminal
(MED 2003) velocity ¥, after some time. ThenV,  (2001E)
1)0.1 2)0.05 . 3)0.005 4)9.00(35’. | 47 R'dg ) 3K ; 4rdg A
Alarge .tank filled with water to a height ‘h” is to - T3k~ 4zRdg O3 g+ 7rdgk
be f:mptlf.:d through a small hole at the bottom. The 12.  Anaeroplane of mass 3x10*kgand total wing area
ratio of times taken for the level of water to fall 5 . .
_ 120m” is in a level flight at same height. The
fromh to h/2 and from h/2 to zero is (2003M) difference in pressure between the upper and lower
1 1 surface of'its wings in Kilo Pascal is (g =10 ms )
D2 D d2-1 D5 (2002M)
_ L 1.2.5 2.5.0 3.10.0 4.125
A water barrel having water up to depth 'd"is || 13 [ aplant, sucrose solution of coefficient of Viscosity
placed on a table of height 'h'. A small hole is 0.0015 N.m? is driven at a velocity of
made on the wall of the barrel at its bottom. Ifthe 103 ms™ through xylem vessels of radius 2 zm and
stream of water coming out of the hole falls on the length 5 um . The hydrostatic pressure difference
ground at a horizontal distance 'R’ from the barrel, across the length of xylem vessels in N2 is:
then the value of 'd' is (2002E) (2002M)
4h R A 1.5 2.8 3.10 4.15
1. —~ 2. 4nR> 3. 7 4. 2 14. Consider the following two statements A and B
R 4h 4R . . . :
) and identify the correct choice in the following.
Tanks A and B open at the top contain two A Viscosity of liquids decrease with decrease of
different liquids upto certain height in them. A hole temperature
is made on the wall of each tank ata depth 'h' from B: Surface tension of liquids decreases with
the surface of the liquid. The area of the hole in'A' increase of temperature (2001M)
is twice that of in B. Ifthe liquid mass flux through 1. Both A and B are true
each hole is equal, then the ratio of the densities of 2.Aistruebut Bis false
the liquids respectively is (2002E) 3. Ais falsebut Bis true
4. Both A and B are false
2 3 2 1
1. i 2. 5 3. 3 4. 5
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15.  Aliquidis flowing ina horizontal uniformcapillary || 6. 16 c.c.of water flows per second through a
tube under a constant pressure difference P. The capillary tube of radius a cm and of length  cm
value of pressure for which the rate of flow of the when connected to a pressure head h cm of water.
liquid is doubled when the radius and length are
doubled is (2001M) If a tube of same length and radius % cm is
e 22 32 4 n

: 4 ) - connected to the same pressure head, the quantity

16.  Aniron sphere of mass 20x 10~ kg falls through of water flowing through the tube per second will
aviscous liquid with terminal velocity 0.5ms™. The be (BHU-93)
terminal velocity (in ms™) of another iron sphere of
mass 54 x 107kg is: (2005E) l.16cc 2.4cc 3.lcc 4.8cc
1)4.5 2)3.5 3)2.5 4)1.5 7. A wooden block with a coin placed on its top

17. Two rain drOpS reach the earth with their terminal floats in water as shown. After some time the coin
velocities in the ratio 4:9. The ratio of their radii is: falls into water. Then

(2005M) ’
D4:9  2)2:3  3)3:2 4)9:4
Key ;aﬂ'n
1.1 24 3.4 42 54 7
6.3 7.3 8.4 9.3 10.2 I—L‘ ;[
11.1 12.1 13.4 143 154
16.1 17.2 L
QUESTIONS FROM OTHER
COMPETITIVE EXAMINATIONS [1IT 2002]

1. Water is flowing through a tube of non-uniform 1) I decreases and h increases
cross section. If the radius of the tube at the 2) lincreases and h decreases
entrance and the exit is in the ratio 3 :2, then ratio 3)both /and h increase 4) both /and h decrease
z)lfl\g?}cic;t%l)ofwater entering and leaving the tubeis 8. Scent sprayer is based on [AIIMS 2002]

1.8:27 2,49 3.1:1  4.94 1) Charles law 2) Boyle’s law

2. Two drops of small radius are falling in air with 3) Archimedes principle 4) Bernoulli’s theorem
constant velocity 5 cms™. If they coalesce, then || g =~ A cylinder of height 20m is completely filled with
the terminal velocity will be (PMT -91) ter. The velocitv of offl fwater (i 0
1.10 ems-! 2 25cms! water. The velocity of efflux of water (in ms™)
3.5x 3/7cms’! 4.5. fzcms’ through 2.1 small holc.a on the side wall of the cylin-

3. Thelevel of water in a tank is 5m high. A hole of der near its bottom is [AIEEE 2002]
area 1 cm” is made at the bottom of the tank. The 1)10ms! 2)20 ms! 3)25.5ms? 4) 5 ms’!
rate of lealjage of water from the hole inm’/sis || 1 The terminal velocity of a small ball falling in a vis-
(g=10ms”) (PMT -95) cous liquid depends upon
1.10° 2,10  3.10  4.10? cousliquiddependsupon

4. Ametal ball of radius 2mm and density 10.5gmem 1) its mass m ii) its radius r
3 is dropped in glycerine of coefficient of viscosity iii) the coefficient of viscosity of the liquid 77 and
9.8 poise and density 1.5 gm cm™. The terminal . . . . )
velocity of the ball in cm s | is (PET-93) v) éccelerajclon 'du?a to gav1ty. Which of the fol.
1.2 2.4 3.6 4.8 lowing relations is dimensionally true for the termi-

5. Underaconstant pressure head, the rate of orderly nal velocity. [MP PMT 2001]
volume flow of liquid through a capillary tube is Q. Kmer
Ifthe length of the tube is doubled and the diameter yV= ) V= g
of the bore is halved, then the rate of flow would nr n
b AIIMS

ecome ( ) . Kmgn b K
L2 22 32 48 DTS D g
"4 " 16 " 32 "8
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11.  Water flows through a non-uniform tube of area of mass m,. Assuming that the liquid starts flowing
cross section of whose parts A,B,C are 25, 5 and 35 through the hole A, the acceleration of the con-
cm?’ respectively. Which part has the highest velocity? tainer will be [IIT 1997]

DA 2)B 3)C 2ag ag 2Ag Ag
4) All have same velocity 1) R 2) vl 3 —— 4H—

12.  Two balls of same density falls in a viscous me- . N @
dium. The radius of first ball being double than the 19. A small steel. bgll is dropp e(.l from a heightof 1.5m
radius of second ball, then how many times is the mtoa glycennjar. The ballj ustreaches the bot‘Fom
sedimentation velocity of second ball to that of ofthe jar 1.5 see 'after 1twas dropped. The helght
first ball [IIT 2001] of the gly.cerln in the jar, if the retardation is
1 2)2 3)4 4) Y 2.66ms?, is about [AMU 95]

13. A wind - powered generator converts wind en- b 7.Qm 2) 75m 3) §.Sm 4_) 3.2m .
ergy into electrical energy. Assume that the gen- 20. A horizontal pipe line carries water in a streamline
erator converts a fixed fraction of the wind energy ﬂow. Ata point alorzlg the pipe where.crqss sec_;
intercepted by its blades into electrical energy. For tional area is IOQm , the water velocity is Ims
wind speed V, the electrical power output will be and the PTESSUIC s 2000Pa. The pressure of wa-
proportional to ‘Fer at ar;gther point where the cross sectional area
HV 2) V2 3) Vs 4) v 1s Sem?1s [IIT 94]

14.  Water from a tap emerges vertically down with an D 1'000Pa 2)1 SOOPa. 3) 3500 Pa 4) 1(.)25 Pa
initial speed of 1.0ms™!. The cross sectional area 21 A bird of mass | '23kg isable to hovgr by 1mparF—
of tap is 10cm?. Assume that the pressure is con- nga doyvnyve,lrd Vel(;c1ty of 10m/s umformly 0 alg
stant through out the stream of water, and that the of density °p kg/ [ overan eft.“ect.lve areazO. I
flow is steady, the cross sectional area of the steam Afthe acc?eleratlo‘n iipe to grax}nty is10m/s”, then
0.15m below the tap is [UP SET 2000] the magnitude of 'p” inkg/km* (MED 2003)
1)5.0 x 10m? 2)1.0x 10°m’ 1)0._0123 2)0.123  3)1.23 . 4)1.32 .
3)5.0x 10°m? 4)2.0x 10°m? 22. l.{atl.o Qf area of.hole to beaker is 0.1. Hel.ght of

15. A drop ofliquid having radius 2mm has a terminal liquid in beaker is 3m, and hole is at the height of
velocity 20cms™!, the terminal velocity of a drop 1 52.5 cm from the b,o ttom .oft'he beqker, find the
mm radius will be [AFMC 2000] square of the velocity of liquid coming out from
1) 40 cms’! 2)20 cms™ the hole (take g =10m/s?) (IIT 2005)
3) 10 cms! 4)5 cms’!

16. 16 cm’ of water flows per second through a cap- T R R T
illary tube of radius a cm and of length 1 cm when
connected to a pressure head of h cm of water. n
Another tube of the same length and radius L
a/2 cmis connected to the same pressure head the
quantity of water flowing through the tube per sec- 11
ond will be [CPMT 98] 52 Sem
1)16cm’® 2)4em’ 3)lem® 4)8cm’ & =

17. Anair bub‘t?le ofradius 1 mm moves up with uni- 1) 50(m/s)? 2)50.5 (m/s)
form'velocr[y 0f0.109ms™! in a liquid ’column 'of 3) 51(m/s)? 4)42(m/s)?
density 14.7 x 10°kg/m?, then coefficient of vis-
cosity willbe (g=10ms?) [Raj PET 1997]
1)13Pas 2)300 Pas KEY
3)15Pas 4) 150 Pa s

18. A 1.2;rge open top cqntailner of r:gl}igible maiczlshanld 1.1 23 3.1 44 53
uniform cross sectional area “A” has a small hole
of cross sectional area “a” in its side wall near the 6.3 . 8.4 9.2 10.1
bottom. The container is kept over a smooth hori- 11.2 12.4 13.3 143 154
zontal floor and containsaliquid of density o and 16.3 17.1 18.1 193 202

21.3 22.1
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