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An ideal fluid flows (laminar flow) through a pipe of non-uniform diametg?he
maximum and minimum diameters of the pipes are 6.4cm and 48cm,

respectively. The ratio of the minimum and the maximum velocities of fluid in this
pipe is: (JEE Mains 2020)
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Two liquids of densities p, and p, (p, = 2p,) are filled up behind a square wall of
side 10 m as shown in figure. Each liquid has a height of 5 m. The ratio of the forces

due to these liquids exerted on upper part MN to that at the lower part NO is

(Assume that the liquids are not mixing) (JEE Mains 2020)
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Water flows in a horizontal tube (see figure). The pressure of water chy

700Nm~ between A and B where the area of cross section are 40 cm? anc ‘
respectively. Find the rate of flow of water through the tube.

’

(density of water = 1000kgm™?). (JEE Mains 2020}

1810 cm?/s

ATDB.uno Bassgands.
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3020 cm?/s

2720 cm?/s

2420 cm?/s
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A cylindrical vessel containing a liquid is rotated about its axis so that the liquid
rises at its sides as shown in the figure. The radius of vessel is 5 cm and the angular
speed of rotation is ® rad s~'. The difference in the height, h(in cm) of liquid at the
centre of vessel and at the side will be: (JEE Mains 2020)
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- ATDB.uno
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A fluid is flowing through a horizontal pipe of varying cross-section, with speed
vms™! at a point where the pressure is P Pascal. At another point where pressure

is -’2: Pascal its speed is V ms-!. If the density of the fluid is p kg m™ and the flow is
streamline, then V is equal to: (JEE Mains 2020)

ATDB.uno

Ans. (B)

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.



Consider a water tank as shown in the figure. It's cross-sectional area is 0.4 m?.
The tank has an opening B near the bottom whose cross-section area is 1 cm?. A
load of 24 kg is applied on the water at the top when the height of the water level is
40 cm above the bottom, the velocity of water coming out the opening B is vms™!.
The value of v, to the nearest integer, is .

[Take value of g to be 10 ms™* | (JEE Mains 2021)

ATDB.uno kg
m, A
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A light cylindrical vessel is kept on a horizontal surface. Area of base is A. A hole of
cross-sectional area 'a’' is made just at its bottom side. The minimum coefficient of
friction necessary to prevent sliding the vessel due to the impact force of the
emerging liquid is (a << A): (JEE Mains 2021)

ATDB.uno

Ans. (C)
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water is at 15 m from the bottom of the cylinder. There is a hole on the wall of
cylinder at a height of 5 m from the bottom. A force of 5 x 10° N is applied an the
top surface of water using a piston. The speed of efflux from the hole will be:

(given atmospheric pressure P, =1.01x10°Pa , density of water
pw = 1000 kg/m* and gravitational acceleration g = 10 m/s?) (JEE Mains 2022)
11.6 m/s ATDB.uno
10.8 m/s
17.8 m/s




An ideal fluid of density 800kgm ™2, flows smoothly through a bent pipe (as shown
in figure) That tapers in cross-m sectional area from a to % The pressure difference

between the wide and narrow section of pipe is 4100 Pa. At wider section, the

velocity of fluid is % ms~! for x = . (Giveng = 10 m~%) (JEE Mains 2022)

ATDB.uno

Ans. (363)
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The area of cross-section of a large tank is 0.5 m?. It has a narrow opening near the
bottom having area of cross-section 1 cm? A load of 25 kg is applied on the water at the
top in the tank. Neglecting the speed of water in the tank, the velocity of the water,
coming out of the opening at the time when the height of water level in the tank is
40 cm above the bottom, will be cm™Y, [Take g = 10 ms™? | (JEE Mains 2022)

ATDB.uno

Ans. (300)
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A hydraulic automobile lift is designed to lift vehicles of mass 5000 kg. The area of
cross section of the cylinder carrying load is 250 cm?. The maximum pressure the
smaller piston would have to bear is . [Assume g = 10 m s-?]

(08 April 2023 - Shift 2)
o 20 x 10° Pa

o 2 x10°Pa
e 200 x 10° Pa
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Given below are two statements:
Statement I: Pressure in a reservoir of water is same at all points at the same level

of water.
Statement II: The pressure applied to enclosed water is transmitted in all

directions equally.
In the light of the above statements, choose the correct answer from the options

given below: ATDB uno (10 April 2023 - Shift 1)

Both Statement | and Statement Il are false
Statement | is true but Statement 1l is false

Statement | is false but Statement Il is true
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Figure below shows a liquid being pushed out of the tube by a piston having area of
cross section 2.0 cm?. The area of cross section at the outlet is 10 mm?_If the piston
is pushed at a speed of 4 cm s7!, the speed of outgoing fluid is

(10 April 2023 - Shift 2)
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The figure shows a liquid of given density flowing steadily in horizontal tube of
varying cross-section. Cross-sectional areas at A is 1.5 cm?, and B is 25 mm?, if the
speed of liquid at B is 60 cm s~! then (P, - Py) is
(Given P, and Py are liquid pressures at A and B points. Density p = 1000 kg m™?

A and B are on the axis of tube) (13 April 2023 - Shift 1)
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A hemispherical portion of radius R is removed from the bottom of a cylinder of
radius R. The volume of the remaining cylinder is V and its mass M. It is suspended
by a string in a liquid of density p where it stays vertical. The upper surface of the
cylinder is at a depth h below the liquid surface. The force on the bottom of the
cylinder by the liquid is :

Mg ATDB.uno

Mg - Vpg

Mg + tR?hpg

pg(V + nR*h)
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A U-tube of uniform cross section (see Fig) is partially filled with a liquid I. Another
liquid Il which does not mix with liquid I is poured into one side. It is found that the
liquid levels of the two sides of the tube are the same, while the level of liquid I has

risen by 2 cm. If the specific gravity of liquid I is 1.1, the specific gravity of liquid II
must be:

ATDB.uno
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l Question
A solid sphere of radius R made of a material of bulk modulus K is surrounded by a

liquid in a cylindrical container. A massless piston of area A floats on the surface of

the liquid. When a mass M is placed on the piston to compress the liquid the
fractional change in the radius of the sphere, 6SR/R, is

ATDB.uno

Ans. (Mg/3Ak)
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Question

The spring balance A reads 2 kg with a block m suspended from it. A balance
Breads 5 kg when a beaker with liquid is put on the pan of the balance. The two
balances are now so arranged that the hanging mass is inside the liquid in the
beaker as shown in the figure. In this situation:

The balance A will read more than 2 kg

ATDB.uno

The balance B will read more than 5 kg

The balance A will read less than 2 kg and B will read more than 5k g

The balance A and B will read 2kg and 5 kg respectively.




A body floats in a liquid contained in a beaker. The whole system as shown in
Figure falls freely under gravity. The up thrust on the body is/are:

Zero

equal to the weight of the hq%\d-fiﬁ%lcﬁ?] 0

equal to the weight of the body in air

equal to the weight of the immersed portion of the body

Ans. (1)




Water from a tap emerges vertically downwards with an initial speed of 1.0 m s-%,
The cross-sectional area of the tap is 10 m®. Assume that the pressure is constant
throughout the stream of water, and that the flow is steady. The cross-sectional
area of the stream 0.15 m below the tap is:

c 5.0 x 10~ m?
0 1.0 x 10-5 m?
o 5.0 x 10-5> m?

ATDB.uno

Ans. (3)
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A horizontal pipeline carries water in a streamline flow. At a point along the pipe,
where the cross-sectional area is 10 cm?, the water velocity is 1 ms-! and the

pressure is 2000 Pa. The pressure of water at another point where the cross-
sectional area is 5 cm?, is... Pa. (Density of water = 10° kg.m™?)

ATDB.uno

Ans. (500)
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Statement-1: The stream of water flowing at high speed from a garden hose pipe
tends to spread like a fountain when held vertically up, but tends to narrow down
when held vertically down.

Statement-2: In any steady flow of an incompressible fluid, the volume flow rate of
the fluid remains constant.

Statement-1 is True, Statgqnm_i)B Hn'laue; Statement-2 is a correct
explanation for Statement-1

Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct
explanation for Statement-1

Statement-1 is True, Statement-2 is False

Statement-1 is False, Statement-2 is True

Ans. (1)
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A vessel containing water is given a constant acceleration 'a’ towards the right
along a straight horizontal path. Which of the following diagrams in Fig. represents
the surface of the liquid ?

Ans. (3)
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A person in lift is holding a water jar, which has a small hole at the lower end of its
side. When the lift is at rest, the water jet coming out of the hole hits the floor of the
lift at a distance d of 1.2 m from the person. In the following, state of the lift's
motion is given in List-I and the distance where the water jet hits the floor of the
lift is given in List-1l. Match the statements from List-lI with those in List-Il and
select the correct answer using the code given below the lists.

List - I ATDB.uno List - 11
Lift is accelerating vertically up 1.d=12n

Lift is accelerating vertically down with an acceleration 2.d>1.2n
less than the gravitational acceleration

Lift is moving vertically up with constant speed 3.d<12m

Lift is falling freely 4. N? l\{vater leaks out
of the jar

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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Codes :

-2,Q-3,R-2, S-4

-

'
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-1,Q-1,R-1,§-

-2,Q-3, R-1, §-
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Ans. (3)
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A U tube is rotated about one of it's limbs with an angular velocity. Find the
difference in height H of the liquid (density p) level, where diameter of the tube
d<<L.

:

ATDB.uno
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A cubical block of side 0.5 m floats on water with 30% of its volume under water.
What is the maximum weight that can be put on the block without fully
submerging it under water ? [Take, density of water = 10° kg/m®] (JEE Mains 2019)

463 k
b ATDB.uno

87.5 kg

65.4 kg

30.1 kg

Ans. (2)




5%

Water from a tap emerges vertically downwards with an initial speed of 1.0ms-%.
The cross-sectional area of the tap is 10-* m? Assume that the pressure is constant
throughout the stream of water and that the flow is streamlined. The cross-
sectional area of the stream, 0.15 m below the tap would be: [Take g= 10 ms™9)

(JEE Mains 2019)

2 x 105 m?
©Q :ow ATDB.uno
a 5 x 10> m?

e 5x 10 m? "

Ans. (2)
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Question

The water is filled upto height of 12 m in a tank having vertical sidewalls. A hole is
made in one of the walls at a depth 'h’ below the water level. The value of 'h' for which

the emerging stream of water strikes the ground at the maximum range is m.
(JEE Mains 2021)

ATDB.uno

Ans. (6)
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I Question
A hydraulic press can lift 100 kg when a mass 'm’ is placed on the smaller piston. It
can lift kg when the diameter of the larger piston is increased by 4 times and

that of the smaller piston is decreased by 4 times keeping the same mass 'm' on the
smaller piston. (JEE Mains 2021)

ATDB.uno

Ans. (25600)
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A raindrop with radius R = 0.2 mm falls from a cloud at a height h = 2000 m above

the ground. Assume that the drop is spherical throughout its fall and the force of
buoyance may be neglected, then the terminal speed attained by the raindrop is:

[Density of water fw = 1000 kgm™ and Density of air fa = 1.2kgm™>, g = 10m/s*,

Coefficient of viscosity of air = 1.8 X 10™°Nsm™? ] (JEE Mains 2021)
250.6 ms™* ATDB.uno
43.56 ms™!
494 ms™1
144 ms™!

Ans. (C)
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The diameter of an air bubble which was initially 2 mm, rises steadily through a

solution of density 1750 kg m=? at the rate of 0.35 cm s-1. The coefficient of viscosity of
the solutionis ____ poise (in nearest integer).

(the density of air is negligible). (JEE Mains 2022)

ATDB.uno
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The velocity of a small ball of mass 0.3 g and density 8 g/cc when dropped in a
container filled with glycerine becomes constant after some time. If the density of
glycerine is 1.3 g/cc, then the value of viscous force acting on the ball will be
x X 10™* N, thevalueof xis__.[use g = 10 m/s? ] (JEE Mains 2022)

ATDB.uno
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In an experiment to verify Stokes law, a small spherical ball of radius r and density
p falls under gravity through a distance h in air before entering a tank of water. If

the terminal velocity of the ball inside water is same as its velocity just before

entering the water surface, then the value of h is proportional to: (ignore viscosity
of air) (JEE Mains 2020)

ATDB.uno

Ans. (B)
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The terminal velbcity (v,) of the spherical rain drop depends on the radius (r) of
the spherical rain drops as : (JEE Mains 2022)

r1/2

ATDB.uno

Ans. (C)




The velocity of upper layer of water in a river is 36kmh™". Shearing stress between

horizontal layers of water is 10™*Nm™%. Depth of the river is m.
(Cp-efficiency of viscosity of water is 10™2 Pa.s) (JEE Mains 2022)
ATDB.uno

Ans. (100)
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The velocity of a small ball of mass ‘m’ and density d,, when dropped in a container
filled with glycerine, becomes constant after some time. If the density of glycerine
is d,, then the viscous force acting on the ball, will be : (JEE Mains 2022)

ATDB.uno

Ans. (B)




When a ball dropped into a lake from a height 4.9 m above the water level, it hits
the water with a velocity v and then sinks to the bottom with the constant velocity
v. It reaches the bottom of the lake 4.0 s after it is dropped. The approximate depth
of the lake is : (JEE Mains 2022)

19.6 m

ATDB.uno
294 m
39.2m

73.5m

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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A liquid of density 750kg m~ flows smoothly through a horizontal pipe that tapers
in cross-sectional area fromA4; = 1.2 x 107°m? to 4, = .42_,. The pressure difference

between the wide and narrow sections of the pipe is 4500 Pa. The rate of flow of
liquid is x 1073 m3 s~1, (JEE Mains 2022)

ATDB.uno
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A small density of ball of radius 0.1 mm and density 10* kg m™? falls freely under
gravity through a distance h before entering a tank of Water. If after entering the
water the velocity of ball does not change and it continues to fall with same
constant velocity inside water, then the value of h will be m.
(Given g = 10 ms™2, viscosity of water = 1.0 X 107> N —sm~2).  (JEE Mains 2022)

ATDB.uno
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A Spherical ball of radius 1 mm and density 10.5 g/cc is dropped in glycerine of

coefficient of viscosity 9.8 poise and density 1.5 g/cc. Viscous force on the ball
when it attains constant velocity is 3696 x 10 N. The value of x is

(Given,g=9.8 m/s*and t = 2—72-) (24 January 2023 - Shift 2)

ATDB.uno

Ans. (7)
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Question

A metal block of base area 0.20 m? is placed on a table, as shown in figure. A liquid
film of thickness 0.25 mm is inserted between the block and the table. The block is
pushed by a horizontal force of 0.1 N and moves with a constant speed. If the
viscosity of the liquid is 5.0 x 10~ PI, the speed of block is x 10~* m/s.

(29 January 2023 - Shift 2)

ATDB.uno




The surface of water in a water tank of cross section area 750 cm? on the top of a
house is h m. above the tap level. The speed of water coming out through the tap of

cross section area 500 mm? is 30 cm/s. At that instant, % is x x 10-* m/s. The value
of x will be (01 February 2023 - Shift 1)

ATDB.uno

Ans. (2)
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9
A small ball of mass M and density p is dropped in a viscous liquid of density p,.

After some time, the ball falls with a constant velocity. What is the viscous force on
the ball? (06 April 2023 - Shift 1)

° F=Mg(1+£2)

ATDB.uno

Ans. (C)
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Eight equal drops of water are falling through air with a steady speed of
10 cm s~1. If the drops coalesce, the new velocity is: (11 April 2023 - Shift 2)
ATDB.uno

Ans. (B)
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A capillary tube made of glass of radius 0.15 mm is dipped vertically in a beaker
filled with methylene iodide (surface tension = 0.05 Nm-!, density = 667 kg m?)
which rises to height h in the tube. It is observed that the two tangents drawn from
liquid-glass interfaces (from opp. sides of the capillary) make an angle of 60° with

one another. Then h is close to (g = 10 ms=2). (JEE Mains 2020)

ATDB.uno

Ans. (C)
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Pressure inside two soap bubbles are 1.01 and 1.02 atmosphere, respectively. The
ratio of their volumes is: (JEE Mains 2020)

ATDB.uno

Ans. (A)
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When a long glass capillary tube of radiu @ is dipped in a liquid, the liquid
rises to a height of 15 cm within it. If the confact angle between the liquid and glass

to close ‘@ the surface tension of the liquid, in milli Newton m-, is
[Paiquiay = 900 kg m™~, g = 10 ms™] (Give answer in closest integer)

h s - (JEE Mains 2020)
- Cos &L

zS7§§rDB.uno
S= h*p§ _

2y

Ans. (101)
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A hollow spherical shell at outer radius R floats just submerged under the water
surface. The inner radius of the shell is r. If the specific gravity of the shell material

. 27 .
is — w.r.t. water, the value of r is: (JEE Mains 2020)

O | &

ATDB.uno

O |®

Ans. (B)




( "Question @

What will be the nature of flow of water from a circular tap, when its flow rate
increased from 0.18 L/min to 0.48 L/min ? The radius of the tap and viscosity of
water are 0.5 cm and 1072 Pa s, respectively. (Density of water: 10° kg/m? )

(JEE Mains 2021)

Unsteady to steady flow

Remains steady flow ATDB.uno

Remains turbulent flow

Steady flow to unsteady flow
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When two soap bubbles of radii a and b (b > a) coalesce, the radius of curvature of
common surface is: (JEE Mains 2021)

ATDB.uno

Ans. (A)
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Two small drops of mercury each of radius R coalesce to form a single large drop.
The ratio of total surface energy before and after the change is: (JEE Mains 2021)

2
22% %

- ATDB.uno

Ans. (A)
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Two spherical soap bubbles of radii r, and r, in vacuum combine under isothermal
conditions. The resulting bubble has a radius equal to: (JEE Mains 2021)

ATDB.uno

Ans. (C)
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[ Question @
Two narrow bores of diameter 5.0 mm and 8.0 mm are joined together to form a
U-shaped tube open at both ends. If this U-tube contains water, what is the
difference in the level of two limbs of the tube.

[Take surface tension of water T = 7.3 x 10-2 Nm-!, angle of contact =0, g = 10 ms?
and density of water = 1.0 x 103 kg m~3] (JEE Mains 2021)

ATDB.uno

Ans. (B)
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A drop of liquid of density p is floating half immersed in a liquid of density ¢ and
surface tension 7.5 x 10~* Ncm.. The radius of drop in cm will be : (Take : g = 10 m/s?)
(JEE Mains 2022)

15
JZp-a

= ATDB.uno

p—0

Ans. (A)
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A water drop of radius 1 cm is broken into 729 equal droplets. If surface tension of
water is 75 dyne/cm, then the gain in surface energy upto first decimal place will be:
[Given &t = 3.14] (JEE Mains 2022)

O -0

o 8.2 x 10-4] ATDB.uno

e 7.5 x 1074]
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A spherical soap bubble of radius 3 cm is formed inside another spherical soap bubble
of radius 6 cm. If the internal pressure of the smaller bubble of radius 3 cm in the above

system is equal to the internal pressure of the another single soap bubble of radius
r cm. The value of ris . (JEE Mains 2022)

ATDB.uno

Ans. (2)
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A pressure-pump has a horizontal tube of cross-sectional area 10 cm® for the
outflow of water at a speed of 20 m/s. The force exerted on the vertical wall just in
front of the tube which stops water horizontally flowing out of the tube, is:[given :
density of water = 1000 kg/m? ] (JEE Mains 2022)

300 N

ATDB.uno
500 N
250 N

400 N
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If p is the density and n is coefficient of viscosity of fluid which flows with a speed

v in the pipe of diameter d, the correct formula for Reynolds number R, is:
(JEE Mains 2022)

_md

Re =3 ATDB.uno

Ans. (C)
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A water droplet of diameter 2 cm is broken into 64 equal droplets. The surface
tension of water is 0.075 N/m. In this [process the gain in surface energy will be:

(JEE Mains 2022)
O 2.8 x 1074 e

o 1.5x 1073

ATDB.uno

Ans. (A)
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‘ Question @

A spherical drop of liquid splits into 1000 identical spherical drops. If v, is the

surface energy of the original drop and u; is the total surface energy of the resulting

drops, the (ignoring evaporation). ::_: = (1—0). Then value of x is

X
(25 January 2023 - Shift 2)

ATDB.uno

Ans. (1)
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Surface tension of a soap bubble is 2.0 x 102 Nm-1. Work done to increase the
radius of soap bubble from 3.5 cm to 7 cm will be : [Take t = 2—72-]

(29 January 2023 - Shift 1)
° 0.72 x 10-4]

s ATDB.uno

° 18.48 x 104 ]
° 0.24 x 10-4]

Ans. (C)
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The height of liquig column raised in a capillary tube of certain radius when

dipped in liquid A vertically u, 5 cm. If the tube is dipped in a similar manner in
another liquid B of surface tension and density double the values of liquid A, the
height of liquid column raised in liquid B would be

| | > & rahl (30 January 2023 - Shift 1)

ATDB.uno

Ans. (C)
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If 1000 droplets of water of surface tension 0.07 N/m. having same radius 1 mm
each, combine to from a single drop. In the process the released surface energy

is(Take = % (31 January 2023 - Shift 1)
7.92 x 107°]

ATDB.un
7.92 x 10~ ] Uno

9.68 x 104

8.8 x10]

Ans. (B)
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A mercury drop of radius 10-* m is broken into 125 equal size droplets. Surface
tension of mercury is 0.45 Nm-!. The gain in surface energy is:

(01 February 2023 - Shift 1)
° 2.26 x 107 |

ATDB.uno

Ans. (A)
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¢ "Question @

An air bubble of volume 1 cm? rises from the bottom of a lake 40 m deep to the
surface at a temperature of 12°C. The atmospheric pressure is 1 x 10° Pa, the
density of water is 1000 kg m=3 and g = 10 m s2. There is no difference of the
temperature of water at the depth of 40 m and on the surface. The volume of air
bubble when it reaches the surface will be . (08 April 2023 - Shift 1)

ATDB.uno
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An air bubble of diameter 6 mm rises steadily through a solution of density
1750 kg m~3 at the rate of 0.35 cm s-1. The co-efficient of viscosity of the solution
(neglect density of air) is Pas (given,g=10ms™2). (08 April 2023 - Shift 1)

ATDB.uno
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| Question

The surface tension of soap solution is 3.5 x 10~ N m~%. The amount of work done
required to increase the radius of soap bubble from 10 cm to 20 cm is

x10-* ). (take m = =) (11 April 2023 - Shift 2)

ATDB.uno

Ans. (264)
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64 identical drops each charged upto potential of 10mV are combined to form a
bigger drop. The potential of the bigger drop will be mV.
(12 April 2023 - Shift 1)

ATDB.uno

Ans. (160)




* Question @

There is an air bubble of radius 1.0 mm in a liquid of surface tension 0.075 N m-!
and density 1000 kg m=3 at a depth of 10 cm below the free surface. The amount by
which the pressure inside the bubble is greater than the atmospheric pressure is
Pa. (g =10 ms™). (15 April 2023 - Shift 1)

ATDB.uno

Ans. (1150)
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1. A sphencal solid ball of volume V 1s made of a matenal of density p,. Itis falling through a hquid of
density p, (p, <p, ). Assume that the hiquid apphies a viscous force on the ball that 1s propoertional to

the square of its speed v, 1.e.,F__ =—Kkv- (k>0). Then terminal speed of the ball is|AIEEE - 2008]

v \‘II.‘

\S( P —P; ’
K

(4)

ATDB.uno

Anc (1)
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A jar 1s filled with two non-mixing liqudis 1 and 2 having densities p_ and p,, respectively. A solid
ball, made of a matenal of density p., 1s dropped in the jar. It comes to equilibrium in the position
shown 1n the figure. Which of the following 1s true for p , p, and p, [AIEEE - 2008

(1) P <P, <P

l.u;gnd l~:—,~-~~'-‘ .pl '

(2) P, > P; > P, o I

(3) pl < p: < p;

(4:34) pl < ‘j‘ < ‘\-‘

Anc (4)
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representing the

A ball 1s made of a matenal of density p where P <pP<p

with p,; and p

Walct WAalCT

densities of o1l and water, respectively. The oil and water are immuscible. If the above ball 1s 1n equilibrium
in a mixture of this o1l and water, which of the following pictures represents its equilibrium position ?

[AIEEE-2010]

ATDB.uno
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Water is flowing continuously from a tap having an internal diameter 8 x 10-* m. The water velocity

as it leaves the tap is 0.4 ms~'. The diameter of the water stream at a distance 2 x 10-' m below the tap
1S close to :- [AIEEE-2011]

(19.6 X 103 m (2%)3.6 x 10-°m (3)5.0x 10" m (4)7.5x103m

ATDB.uno

Anc ()
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6. Work done in increasing the size of a soap bubble from a radius of 3 cm to Scm i1s nearly (Surface

tension of soap solution =0.03 Nm-') :- [AITEEE-2011]
(1) 2 ml) (2%)0.4 Tt ml) (3)4n m) (4)0.2 tml)

ATDB.uno

Anc ()
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7.  Two mercury drops (each of radius r') merge to form a bigger drop. The surface energy of the bigger

~ o~

drop, ifs T 1s the surface tension, 1s : AIEEE-2011]

(1) 4/57r=T (2) 4nr-T : -y (4*%) 273 nr*T

-

ATDB.uno

Anc (4)
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If a ball of steel (density p = 7.8 g cm~?) attains a terminal velocity of 10 cm s~! when falling

In a tank of water (coefficient of viscosity n = 8.5 x 10~ Pa.s) then 1ts terminal velocity in

wWalds

glycerine (p= 1.2 gcm=3, n = 13.2 Pa.s) would be nearly :- [AIEEE-2011]

(H1.6x10°cms! (2*)6.25 x 10* cm s~/
(3)6.45 x 10 ¢cm s/ (4)1.5x10°cm s!

ATDB.uno
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9. A thin hquid film formed between a U-shaped wire and a hght shder supports a weight of

1.5 x 10~ N (see figure). The length of the slider is 30 cm and its weight negligible. The surface
tension of the hiquid film 1s :- [AIEEE-2012]

(1)0.025 Nm™!
(2)0.0125 Nm™!
(3)0.1 Nm~!
(4)0.05 Nm™!

ATDB.uno

Anc (1)
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10. A uniform cylinder of length L. and mass M having cross- sectional area A 1s suspended, with 1ts
length vertical, form a fixed point by a massless spring, such that it 1s half submerged 1n a hiquid of
density o at equilibrium position. The extension x,, of the spring when 1t 1s in equilibrium 1s :

[AIEEE-2013]

\]g | ‘ | ‘WAL .‘ ol | \lg'

(1) 14

K K ! . ' \ 2M 3

(Here K 1s spring constant)

ATDB.uno
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STATEMENT-1 : The stream of water flowing at high speed from a garden hose pipe tends to

spread like a fountain when held vertically up, but tends to narrow down when held vertically down.

and

STATEMENT-2 : In any steady flow of an incompressible fluid, the volume flow rate of the fluid

remains constant. [HT-JEE 2008

(A) STATEMENT-11s True, STATEMENT-21s True ; STATEMENT-2 1s a correct explanation
for STATEMENT-1

(B) STATEMENT-1 1s True, STATEMENT-2 1s True : STATEMENT-2 1s NOT a correct
explanation for STATEMENT-1

(C) STATEMENT-11s True, STATEMiNT-21s False

(D) STATEMENT-1 is False, STATEMENT-21s True

Anc (A)
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A glass tube of uniform internal radius (r) has a valve separating the two identical ends. Initially, the

valve 1s 1n a ughtly closed position. End | has a hemispherical soap bubble of radius r. End 2 has
sub-hemispherical soap bubble as shown in figure. Just after opening the valve, [HT-JEE 2008)

A) air from end 1 flows towards end 2. No change in the volume of the soap bubbles
(B) air from end 1 flows towards end 2. Volume of the soap bubble at end | decreases
(C) no change occurs

(D) air from end 2 flows towards end 1. Volume of the soap bubble at end | increases

ATDB.uno

Anc (R)
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If two soap bubbles of different radn are connected by a tube- [AIEEE - 2004

\) air flows from the bigger bubble to the smaller bubble till the sizes become equal
3) air flows from bigger bubble to the smaller bubble till the sizes are interchanged
(C*) air flows from the smaller bubble to the bigger bubble

(D) there 1s no flow of air

ATDB.uno

Anc ()
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Two soap bubbles A and B are kept in a closed chamber where the air 1s maintained at pressure 8N/

m-. The radii of bubbles A and B are 2 ¢cm and 4cm, respectively. Surface tension of the soap-water

used to make bubbles 1s 0.04 N/m. Find the ratio ny/n ., where n, and n, are the number of moles of
air in bubbles A and B, respectively. [Neglect the effect of gravity| [HT-JEE-2009]

ATDB.uno

Anc (A)
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Two solid spheres A and B of equal volumes but of different densities d, and d_ are connected by
a string. They are fully immersed in a fluid of density d . They get arranged into an equilibrium
state as shown in the figure with a tension in the string. The arrangement 1s possible only 1f
[HT-JEE-2011]

(A)d, <d (B)d, >d (CO)d, >d (D)d, +d, =2d

ATDB.uno

Ancec (A R D)
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Y /A solid sphere of radius R and density p 1s attached to one end of a mass-less spring of force 'i -
constant k. The other end of the spring 1s connected to another solid sphere of radius R and ~
density 3p. The complete arrangement 1s placed in a hquid of density 2p and 1s allowed to
reach equilibrium. The correct statement(s) 1s (are)

[HT-JEE-2013]

4nR pg

(A) the net elongation of the spring 1s ™
3K

87R pg

(B) the net elongation of the spring 1s ™
3

(C) the hight sphere 1s partially sapmerge.
(D) the hight sphere 1s completely submerged.

Anc (A D)
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A spray gun 1s shown in the figure where a piston pushes air out of a nozzle. A thin tube of
uniform cross section 1s connected to the nozzle. The other end of the tube 1s in a small hquid

container. As the piston pushes air through the nozzle, the hiquid from the container rises into
the nozzle and 1s sprayed out. For the spray gun shown, the radn of the piston and the nozzle
are 20 mm and 1 mm respectively. The upper end of the container 1s open to the atmosphere.

|JEE Advanced-2014]

ATDB.u
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If the piston 1s pushed at a speed of 5 mms , the air comes out of the nozzle with a speed

of
(A) 0.1 ms™ (B) 1 ms™ (C) 2 ms~ (D) 8 ms™

ATDB.uno

Anc ((7)
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If the density of air is p_and that of the liquid p , then for a given piston speed the rate (volume
per unit ttme) at which the hiquid 1s sprayed will be proportional to

' |
[P, —— . |
(A)Vp . (D) pf

ATDB.uno

Anc (A)
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A person 1n a hift 1s holding a water jar, which has a small hole at the lower end of 1ts side.
When the hift 1s at rest, the water jet coming out of the hole hits the floor of the lift at a distance
d of 1.2 m from the person. In the following, state of the lift's motion 1s given in List 1 and
the distance where the water jet hits the floor of the lift 1s given 1n List Il. Match the statements
from List I with those 1in List Il and select the correct answer using the code given below the
l1sts.

List - | List-11 [JEE Advanced-2014]
(P) Lift s accelerating vertically up. d=12m
(Q) Lift 1s accelerating vertically down | d>12m

with an acceleration less than the 3) d<l12m

gravitational acceleration. | No water leaks out of the jar
(R) Lift 1s moving vertically up

with constant speed.
(S) Lift 1s falling freely.
Code :
(A) P-2, Q-3, R-2, S-4 (B) P-2, Q-3, R-1, S-4
(C) P-1, Q-1, R-1, §5-4 (D) P-2, Q-3, R-1, S-1
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Consider two solid spheres P and Q each of density 8 gm ¢cm ™ and diameters 1 ¢cm and 0.5
cm, respectively. Sphere P is dropped into a liquid of density 0.8 gm ¢cm™ and viscosity n =

3 poiseulles. Sphere Q 1s dropped into a hiquid of density 1.6 gm cm ™ and viscosity 1 = 2 poiseulles.
The ratio of the terminal velocities of P and Q 1s. [JEE Advanced-2016]

ATDB.uno

Anc ()
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" ().l |
A drop of liquid of radius R = 10~ m having surface tension S = — Nm ° divides itself into

4n
N

K identical drops. In this process the total change in the surface energy AU = 107 ). If K =

10" then the value of a is |[JEE Advanced-2017]

ATDB.uno

P : Anc (A)

I Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.



I ATDB.uno ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE.  ATDBPDFZ

A uniform capillary tube of inner radius r 1s dipped vertically into a beaker filled with water.
The water rises to a height h 1in the capillary tube above the water surface in the beaker. The
surface tension of water 1s . The angle of contact between water and the wall of the capillary
tube 1s 0. Ignore the mass of water in the menmiscus. Which of the following statements 1s (are)

it 2SCer8 C,e%S/ E Advanced-2
true? - = 20 JEE Advanced-2018

AP *pE = Yo . |
(Ay For a given material ol the capillary tube, h decreases with increase n r

(43) For a given matenal of the capillary tube, h 1s independent of o.
(Cy 11 this experiment 1s performed 1n a lift going up with a constant acceleration, then h decreases.,

) h 1s proportional to contact angle 0.

Anc (A ()
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Consider a thin square plate floating on a viscous lhiquid in a large tank. The height h of the

liquid 1n the tank 1s much less than the width of the tank. The floating plate 1s pulled horizontally
* with a constant velocity u . Which of the following statements is (are) true ?[JEE Advanced-

2018]

(A) The resistive force of hiquid on the plate 1s inversely proportional to h

(B) The resistive force of liquid on the plate i1s independent of the area of the plate

(C) The tangential (shear) stress on the floor of the tank increases with u_.

(D) The tangential (shear) stress on the nlate vanes linearly with the viscosity n of the hquid.

Anc (A (D)
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7. Consider a hornizontally oriented syringe containing water located at a height of 1.25 m above the

ground. The diameter of the plunger 1s 8§ mm and the diameter of the nozzle 1s 2 mm. The plunger

1S pushed with a constant speed of 0.25 m/s. Find the horizontal range of water stream on the
ground. Take g = 10 m/s”.
[(HIT-JEE 2004]

d=2mm

ATDB.uno [EEEs

Ane v=7 m
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1Z. 'There 1s an air bubble of radius R nside a drop of water of radius 3R. Find the ratio of gauge

pressure at point A to the gauge pressure at point B.

oooooooooooooooooooo

ATDB.uno

Anc 4
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13. Two arms of a U-tube have unequal diameters d = 1.0 mm and d, = 1.0 cm. If water (surface

tension 7 x 107 N/m) 1s poured into the tube held in the vertical position, find the difference of

level of water in the U-tube. Assume the angle of contact to be zero.

ATDB.uno

Anc 7 87 em
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21. The tap in the garden was closed in appropriately resulting in the water flowing freely out of 1t

which forms a downward narrowing beam. The beam of water has a circular cross-section, the
diameter of the circle 1s 6 mm at one point and 3 cm below 1t 1s only 3 mm as shown 1n figure. If
the rate of water wasted 15 (x X ) mL/minute then find the value of x. (Neglect the effect of

viscosity and surface tension of the flowing water.)

ATDB Uno d =6mm

d,=3mm

Anc 108K
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A tube 1s attached as shown 1n closed vessel containing water. The velocity of water coming out

from a small hole 1s :
(A) /2 m/s

(B*) 2 m/s

(C) depends on pressure of air inside vessel

(D) None of these

ATDB.uno

Anc (R)
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A large tank 1s hilled with water to a height H. A small hole 1s made at the base ol the tank. It

takes T, time to decrease the height of water to H/n, (n > 1) and 1t takes T, time to take out the

@ rest of water. If T, =T, , then the value of n 15 :
(A) 2 (B) 3

ATDB.uno

Anc ()
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Spherical balls of radius R are falling in a viscous fluid of viscosity n with a velocity v. the
retarding viscous force acting on the spherical ball 1s- [AIEEE - 2004)
(A) directly proportional to R but inversely proportional to

(B*) directly proportional to both radius R and velocity

(C) inversely proportional to both radius R and velocity v

(D) inversely proportional to R but directly proportional to velocity v

ATDB.uno

Anc (R)
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A cubical box of wine has a small spout located 1n one of the bottom corners. When the box 1s full and
placed on a level surface, opening the spout results in a flow of wine with ainitial speed of v_(see

figure). When the box 1s haltf empty, someone tlts it at 45 so that the spout 1s at the lowest point (see
figure). When the spout 1s opened the wine will flow out with a speed of

—————
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e e e e
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..............
—————
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An open vessel full of water 1s falling freely under gravity. There 1s a small hole in one face
of the vessel, as shown in the figure. The water which comes out from the hole at the instant
when hole 1s at height H above the ground, strikes the ground at a distance of x from P.
Which of the following 1s correct for the situation described ?

(A) The value of x1s 2

"\! 3

t-“\”

(B) The value of x 18 \‘!- =
3

(C) The value of x can't be computed from information provided.

(D) The question 1s 1rrevalent as no water comes out from the hole.

Ground

Anc (D)
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A air bubble of radius 1 cm in water has an upward acceleration 9.8 cm s™2. The
density of water is 1 gm cm™ and water offers negligible drag force on the bubble.
The mass of the bubble is (g = 980 cm/s?) (JEE Mains 2020)

ATDB.uno

Ans. (C)
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A soap bubble of radius 3 cm is formed inside the another soap bubble of radius
6 cm. The radius of an equivalent soap bubble which has the same excess pressure
as inside the smaller bubble with respect to the atmospheric pressure is ........ cm.

(JEE Mains 2021)

ATDB.uno

Ans. (2)
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Given below are two statements: one is labelled as Assertion A and the other is
labelled as Reason R

Assertion A: When you squeeze one end of a tube to get toothpaste out from the
other end, Pascal's principle is observed.

Reason R: A change in the pressure applied to an enclosed incompressible fluid is
transmitted undiminished to every portion of the fluid and to the walls of its

container.
In the light of the above statements, choose the most appropriate answer from the
options given below. ATDB.uno (06 April 2023 - Shift 2)

Both A and R are correct but R is NOT the correct explanation of A

A is not correct but R is correct

A is correct but R is not correct

Both A and R is correct and R is the correct explanation of A Ans. (D)
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A body floats in a liquid contained in a beaker. The whole system as shown in
Figure falls freely under gravity. The up thrust on the body is/are:

Zero

equal to the weight of the liquddipaced,

equal to the weight of the body in air

equal to the weight of the immersed portion of the body

Ans. (1)
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The top of a wafer tank is open to air and its water level is maintained. It is giving
out 0.74m* water per minute through a circular opening of 2 cm radius in its wall.
The depth of the centre of the opening from the level of water in the tank is close

to: (JEE Mains 2019)
6.0 m . | ATDB ufio - p d2ed — G-
48 m N
9.6 m
i Ans. (2)
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The ratio of surface tensions of mercury and water is given to be 7.5 while the ratio
of their densities is 13.6. Their contact angles, with glass, are close to 135° and 0°,
respectively. It is observed that mercury gets depressed by an amount h in a
capillary tube of radius r,, while water rises by the same amount h in a capillary

tube of radius r. The ratio, (1/1), is then close to: (JEE Mains 2019)
4/5 ATDB.uno
2/
3/5
2/3

Ans. (2)
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