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PHYSICS

AIMED AT STUDENTS PREPARING FOR IIT JEE EXAMS

MECHANICAL PROPERTIES OF FLUIDS

1. The pressure at the bottom of a lake due to water is 4.9 x 10°N/m?.

What is the depth of the lake?

° Watch Video Solution

2. What is force on the base of a tank of base area 1.5m? when it is filled

with water upto a height of Im

(pwater = 10°kg/m> Py = 10°Pa and g = 10m/s2)

[ = 1


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
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https://dl.doubtnut.com/l/_sUzdUXwDRE5H
https://dl.doubtnut.com/l/_9448qVNTeXsQ

| Y Watch Video Solution J

3. When equal volumes of two metals are mixed together the specific
gravity of alloy is 4. When equal masses of the same two metals are mixed
together the specific gravity of the alloy not becomes 3. find specific

gravity of each metal?

(specific gravity =

density of substance
density of water

o Watch Video Solution

4. When a polar bear jumps on an iceberg, its weight 240 kg.wt is just
sufficient to sink the iceberg. What is the mass of the iceberg? (specific

gravity of ice is 0.9 and that of sea water is 1.02)

o Watch Video Solution



https://dl.doubtnut.com/l/_9448qVNTeXsQ
https://dl.doubtnut.com/l/_LUBhzXGi6Sxo
https://dl.doubtnut.com/l/_mwFM4eCePEv5

5. Four-fifths of a cylindrical block of wood, floats in a liquid. Assuming the

relative density of wood be 0.8 find the density of the liquid.

° Watch Video Solution

6. Two bodies are in equilibrium when suspended in water from the arms
of a balance.The mass of one body is 28g and its density is 5.66g/cm?>. If

the mass of the other body is 36g, what is its density ?

° Watch Video Solution

7. A certain block weighs 15 N in air. But is weighs only 12 N when
completely immersed in water. When immersed completely in another
liquid, it weighs 13 N. Calculate the relative density of (i) the block and (ii)

the liquid.

° Watch Video Solution



https://dl.doubtnut.com/l/_7AzdO3sL7fvG
https://dl.doubtnut.com/l/_5PbFQKdLJu5I
https://dl.doubtnut.com/l/_IWtQtBQ2aFQ3
https://dl.doubtnut.com/l/_32wvIEAjKQj0
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8.
A cubical block of iron of side 5 cm is floating in mercury taken in a vessel.

What is the height of the block above mercuery level.

(pHg = 13.6g/cm3, Pre = 7.2g/cm3)

o Watch Video Solution

9. A solid sphere of radius R has a concentric cavity of radius 3 inside it.
The sphere is found to just float in water with the highest point of it
touching the water surface. Find the specific gravity of the material of the

sphere.

| e |


https://dl.doubtnut.com/l/_32wvIEAjKQj0
https://dl.doubtnut.com/l/_1NN7HMs2xQtv

I &J Watch Video Solution

10. A ball of relative density 0.8 falls into water from a height of 2 m. find

the depth to which the ball will sink (neglect viscous forces)

° Watch Video Solution

11. A small ball of density p is immersed in a liquid of density a( > p) to a
depth h and released. The height above the surface of water up to which

the ball will jump is

° Watch Video Solution

12. Two spheres of volume 250 cc each but of relative densities 0.8 an d 1.2

are connected by a string and the combination is immersed in a liquid.

Find the tension | the string. (g = 10m/52)

o Watch Video Solution



https://dl.doubtnut.com/l/_1NN7HMs2xQtv
https://dl.doubtnut.com/l/_brVpbvtYvdta
https://dl.doubtnut.com/l/_AAFA5LeQqMZY
https://dl.doubtnut.com/l/_yMRuXOsVMC2V

13. A uniform cylinder of length L and mass M having cross-sectional area
A is suspended, with its length vertical, from a fixed point by a massless
spring such that it is half submerged in a liquid of density o at
equilibrium position. The extension x, of the spring when it is in

equlibrium is:

o Watch Video Solution

14. A block is fully submerged in a vessel filled with water by a spring
attached to the bottom of the vessel. In equilibrium position spring is

compressed. If the vessel now moves downwards with an acceleration


https://dl.doubtnut.com/l/_CUNIWrZWZitn
https://dl.doubtnut.com/l/_W2ramSt2W4Xg

a( < g). What happens to the length of the spring.?
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o Watch Video Solution

15. What are the dimensions of Reynolds number ?

o Watch Video Solution

16. What should be the average velocity of water in a tube of diameter 2

cm so that the flow is (i) laminar (ii) turbulent? The viscosity of water is


https://dl.doubtnut.com/l/_W2ramSt2W4Xg
https://dl.doubtnut.com/l/_evAy0aHlZh2I
https://dl.doubtnut.com/l/_JXrno2Xm95h9

0.001 Pa-s. (for water pipes R < 2000 stream line flow, R > 3000 turbulent

flow)

° Watch Video Solution

17. A siphon tube is used to remove liquid from a container as shown in
fig. In order to operate the siphon tube, it must initially be filled with the
liquid.

(i). Determine the pseed of the liquid through the siphon.

(ii). Determine the pressure at the point C.
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I ° Watch Video Solution


https://dl.doubtnut.com/l/_JXrno2Xm95h9
https://dl.doubtnut.com/l/_Z1eI0IDer1wA

18. A pipe having an internal diameter D is connected to another pipe of
same size. Water flows into the second pipe through n holes, each of
diameter d. if the water in the first pipe has speed v, the speed of water

leaving the second pipe is

o Watch Video Solution

19. A syringe of diameter 1 cm having a nozzle of diameter 1 mm is placed
horizontally at a height 5 m from the ground an incompressible non-
viscous liquid is filled in the syringe and the liquid is compressed by

moving the piston at a speed of 0.5ms ! the horizontal distance travelled

by the liquid jet is (g = 1Oms'2)

o Watch Video Solution



https://dl.doubtnut.com/l/_Z1eI0IDer1wA
https://dl.doubtnut.com/l/_4B4zdGJo3n2U
https://dl.doubtnut.com/l/_CBTCW0QDP8eP

20. Air is streaming past a horizontal air plane wing such that its speed is
120ms ™! over the upper surface and 90ms~! at the lower surface. If the
density of air is 1.3kgm™3m find the difference in pressure between the
top and bottom of the wing. If the wing is 10m long and has an average

width of 2m, calculate the gross lift of the wing.

o Watch Video Solution

21. A horizontal pipeline carries water in a streamline flow. At a point
along the pipe, where the cross- sectional area is 10cm?, the water
velocity is 1ms~! and the pressure is 2000 Pa. The pressure of water at
another point where the cross-sectional area is 5cm?, is.......Pa. (Density of

water = 10%kg. m~3)

o Watch Video Solution

22. Calculate the rate of flow of glycerine of density. 1.25 x 103kg/m>

through the conical section of a pipe. If the radii of its ends are 1.0m and


https://dl.doubtnut.com/l/_gctybv93SK8d
https://dl.doubtnut.com/l/_1Z6pmXiNADef
https://dl.doubtnut.com/l/_z0fHiwLZn8ED

0.04m and the pressure drop across its length is 10N/m?.

o Watch Video Solution

23. A cylindrical vessel contains a liquid of density p up to height h. The
liquid is closed by a piston of mass m and area of cross section A. There is
a small hole at the bottom of the vessel. The speed v with which the

liquid comes out of the hole is
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° Watch Video Solution



https://dl.doubtnut.com/l/_z0fHiwLZn8ED
https://dl.doubtnut.com/l/_1W17HbpBTZ6X

24. A pump draws water from a reservoir and sends it through a
horizontal pipe with speed v. Find the relation between power of the

pump and velocity of liquid.

o Watch Video Solution

25. There are two identical small holes of area of cross section a on the
opposite sides of a tank containing liquid of density p. The differences in
height between the holes is h. The tank is resting on a smooth horizontal
surface. The horizontal force which will have to be applied on the tank to

keep it in equilibrium is

I ° Watch Video Solution


https://dl.doubtnut.com/l/_YOeQMg6X8zPs
https://dl.doubtnut.com/l/_7W0Nqpk9AJoa

26. Equal volume of two immiscible liquids of densities p and 2p are filled
in a vessel as shown in the figure. Two small holes are punched at depths
h/2 and 3h/2 from the surface of lighter liquid. If v; and v, are the

velocities of efflux at these two holes, then v, /v, is
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o Watch Video Solution

27. A hose shoots water straight up to a height of 2.5 m. The opening end
of the hose has an area of 0.75cm?. What is the speed of the water as it

leaves the hose? How much water will come out in one minute?

e l


https://dl.doubtnut.com/l/_7W0Nqpk9AJoa
https://dl.doubtnut.com/l/_8JzSS9EI5dju
https://dl.doubtnut.com/l/_mQTpK0LY2b3N
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28. A large open tank has two holes in the wall. One is a square hole of
side L at a depth y from the top and the other is a circular hole of radius
R at a depth 4y from the top. When the tank is completely filled with
water, the quantities of water flowing out per second from both holes are

the same. Then, R is equal to

o Watch Video Solution

29. A large wooden plate of area 10m? floating on the surface of river is
made to move horizontally wilth a speed of 2ms-! by applying a
tangential force. If the river is Tm deep and the water contact with the
bed is stationary, find the tangential force needed to keep the plate
moving. Coefficient of viscosity of water at the temperature of the river

=10~ 2poise.

o Watch Video Solution



https://dl.doubtnut.com/l/_mQTpK0LY2b3N
https://dl.doubtnut.com/l/_G8ZPjPQxziCs
https://dl.doubtnut.com/l/_WQfMwAGSuljB
https://dl.doubtnut.com/l/_sIzEgDm842eA

30. A 16cm? of water flows per second through a capillary tube of radius r
c¢m and of length 1 cm, when connected to a pressure head of h cm of
water. If a tube of the same length and radius r/2 is connected to the
same pressure head, find the mass of watear flowing per minute through

the tube.

o Watch Video Solution

31. Water flows in a streamline manner through a cappilary tube of radius
a. The pressure difference being P and the rate of flow is Q . If the radius
is reduced to a/2 and the pressure difference is increased to 2P, then find

the rate of flow.

o Watch Video Solution

32. Capillary tubes of length | and 2I are connected in series, their radii

are r and 2r respectively. If stream line flow is maintained and pressure


https://dl.doubtnut.com/l/_sIzEgDm842eA
https://dl.doubtnut.com/l/_Ncw0OyqTIJDJ
https://dl.doubtnut.com/l/_GhNXSHXGUG6T

difference across first and second capillary tubes are P, and P,

P
1
respectively then find the ratio P
2

o Watch Video Solution

33.Three capillary tubes of same radius 1 cm but of length 1Tm 2 m and 3
m are fitted horizontally to the bottom of a long vessel containing a
liquid at constant pressure and flowing through these. Whatis the length

of a single tube which can replace the three capillaries.

° Watch Video Solution

34.Two equal drops of water are falling through air with a steady velocity

v. If the drops coalesced, what will be the new velocity?

o Watch Video Solution



https://dl.doubtnut.com/l/_GhNXSHXGUG6T
https://dl.doubtnut.com/l/_ZHfVK3bQXcIQ
https://dl.doubtnut.com/l/_LrkvozUGkTSN

35. A spherical steel ball released at the top of along column of glycerin
of length [ falls through a distance /2 with accelerated motion and the
remaining distance 1/2 with uniform velocity let t; and t, denote the
times taken to cover the first and second half and w, and w, are the work
done against gravity in the two halves, then compare times and work

done.

o Watch Video Solution

36. A small steel ball falls through a syrup at a constant speed of 10cms " L.
If the steel ball is pulled upwards with a force equal to twice its effective

weight, how fast will it move upwards?

o Watch Video Solution

37. A small piece of wire of length 4 cm is floating on the surface of water.
If a force of 560 dynes in excess of itss apparent weight is requried to pull

it up from the surface find the surface tension of water.


https://dl.doubtnut.com/l/_SKdEMYxAnWLA
https://dl.doubtnut.com/l/_vwrq8AfwKUEc
https://dl.doubtnut.com/l/_QvUNcenCW6L2

o Watch Video Solution

38. An annular metal ring of inner radius 7 cm and outer radius 14 cm and
negligible weight is floating on the surface of a liquid if surface tensiton
of liquid is 0.08Nm ! calculate the force required to detach it it from

liquid surface.

o Watch Video Solution

39. A wire is bent in the form of a U-shape and a slider of negligible mass
is connecting the two vertical sides of the U-shape. This arrangement is
dipped in a soap solution and lifted a thin soap film is formed in t he
frame it supports a wegith of 2.0 x 10~ if the length of the slider is 40

cm whta is the surface tension of the film?

o Watch Video Solution



https://dl.doubtnut.com/l/_QvUNcenCW6L2
https://dl.doubtnut.com/l/_d5Ufp7uXD6fh
https://dl.doubtnut.com/l/_pkVAzrb32Gzx

40. When a wire o length I(I < <r) and ceoss sectional radius r is kept
floating on surface of a liquid. Maximum radius of wire such that it may

not sink. Is

° Watch Video Solution

41. If the surface tension of soap solution is 35dynes/cm, calculate the

work done to form an air bubble of diameter 14 mm with that solution.

° Watch Video Solution

42. A soap bubble is blown to a radius of 3 cm. if it is to be further blown

to a radius of 4 cm what is the work done? (surface tension of soap

solution = 3.06 x 10'2Nm'1)

° Watch Video Solution



https://dl.doubtnut.com/l/_u9amquYItb03
https://dl.doubtnut.com/l/_kiROZEjoBRl4
https://dl.doubtnut.com/l/_q7QHDS8FJ5rH

43, A water drop of diameter 2 mm is split up into 10° identical water

drops. Calculate the work done in this process. (the surface tension of

water is 7.3 x 10'2Nm'1)

o Watch Video Solution

44.1000 drps of a liquid each of diameter 4 mm coalesce to form a single
large drop. If surface tension of liquid is 35 dyne cm~! calculate the

energy evolved by the system in the process.

o Watch Video Solution

45. A large number of liquid drops each of radius 'a' coalesce to form a
single spherical drop of radish b. The energy released in the process is
converted into kinetic energy of the big drops formed. The speed of big

drop will be

o Watch Video Solution



https://dl.doubtnut.com/l/_IMNd0QnYcgFu
https://dl.doubtnut.com/l/_8t94OV7y4cwL
https://dl.doubtnut.com/l/_D4sZeORlfFge

46. A drop of radius R is split under isothermal condition into into n
droplets each of radius r the ratio of surface energies of big and each

small drop is

° Watch Video Solution

47.Number of droplets (n) are combined isothermally to form a big drop

the ratio of initial and final surface energies of the system is

° Watch Video Solution

48. When a big drop of water is formed from n small drops of water, the
energy oss is 3E, where, E is the energy of the bigger drop. If R is the
radius of the bigger drop and r is the radius of the smaller drop then

number of smaller drops (n) is?

° Watch Video Solution



https://dl.doubtnut.com/l/_zFNrI6UPATwQ
https://dl.doubtnut.com/l/_5KfiSupImDb1
https://dl.doubtnut.com/l/_TUUfp9FJY6Ou
https://dl.doubtnut.com/l/_V1pCbnl1u6K8

49. Find the weight of water supported by surface tension in a capillary
tube with a radius of 0.2 mm. Surface tension of water is 0.072Mn"! and

angle of contact of water is 0°.

o Watch Video Solution

50. A capillary tube of radius r is immersed in water and water rises to a
height of h mass of water in the capillary tube is 5 x 103 kg the same
capillary tube is now immersed in a liquid whose surface tension in \/5
times the surface tension of water. The angle of contact between the
capillary tu8be and this liquid is 45 ° the mass of liquid which rises into

the capillary tube now is (in kg)

o Watch Video Solution

51. A U tube is supported with its limbs vertical and is partly filled with

water. If the inner diameter of the limbs are 1cm,and 0.01 cm , respectively,


https://dl.doubtnut.com/l/_V1pCbnl1u6K8
https://dl.doubtnut.com/l/_exCw6lqreiks
https://dl.doubtnut.com/l/_AlP3quw4thQt

what will be the difference in height of water in the two limbs? S.T. or

water 70 x 10 3Nm 1. Angle of contact ,0 = 0 °.

o Watch Video Solution

52. What should be the pressure inside a small air bubble of 0.1mm radius
situated just below the surface of water? Surface tension of water

= 72 x 10 3N/m and atmospheric pressure = 1.013 x 10°N/m?

o Watch Video Solution

53. Two separate air bubbles (radii 0.002cm and 0.004) formed of the same
liquid (surface tension 0.07N/m) come together to form a double bubble.
Find the radius and the sense of curvature of the internal film surface

common to both the bubbles.

o Watch Video Solution



https://dl.doubtnut.com/l/_AlP3quw4thQt
https://dl.doubtnut.com/l/_sm3R2MVTBwgg
https://dl.doubtnut.com/l/_5JaaTK6IMfvx

54. Two soap bubble of radii R; and R, are kept in vacuum at constant

temperature, the ratio of masses of air inside them, is

° Watch Video Solution

55.Two soap bubble of radii R; and R, are in atmosphere of pressure P,

at constant temperature. Ratio of masses of air inside them is

° Watch Video Solution

56. Two spherical soap bubble coalesce. If V is the consequent change in
volume of the contained air and S the change in total surface area, show
that

3PV+4ST =0

where T is the surface tension of soap bubble and P is

Atmospheric pressure

° Watch Video Solution



https://dl.doubtnut.com/l/_2dyx0coXErah
https://dl.doubtnut.com/l/_R38yNtg1fxeI
https://dl.doubtnut.com/l/_a2345PsLJou6

57. When air bubble comes from bottom to the top of a lake its radius
becomes n times. If temprerature remains constant through out the lake

the depth of the lake will be.

o Watch Video Solution

58. The lower end of a capillary tube of diameter 2.0 mm is dipped 8.00cm
below the surface of water in a beaker. What is the pressure required in
the tube in order to blow a hemispherical bubble at its end in water? The
surface tension of water at temperature of the experiments is
7.30 x 10 2Nm L. 1 atmospheric pressure =1.01 x 10°Pa, density of water

= 1000kg/m?3, g = 9.80ms 2. also calculate the excess pressure.

o Watch Video Solution

59. A glass U-tube is such that the diameter of one limb is 3.0mm and that
of the other is 6.0mm. The tube is inverted vertically with the open ends

below the surface of water in a beaker. What is the difference between


https://dl.doubtnut.com/l/_GaRTuSbY2Om7
https://dl.doubtnut.com/l/_IoQUgtNbsCrV
https://dl.doubtnut.com/l/_oIMqwa94ESGY

the height to which water rises in the two limbs? Surface tension of water
is 0.07Nm L. Assume that the angle of contact between water and glass is

0°.

° Watch Video Solution

1. The force of buoyncy is equal to

A. weight of the body

B. weight of the liquid displaced by the body

C. apparent weight of the body

D. viscous force

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_oIMqwa94ESGY
https://dl.doubtnut.com/l/_WlaX7wxH70HX
https://dl.doubtnut.com/l/_raRVg3tKluYx

2.The weight of the body is maximum in

A. air

B. hydrogen

C. water

D. vacuum

Answer: D

o Watch Video Solution

3.When a boat in a river enters the sea water, then it

A. sinks a little

B. rises a little

C.remains same

D. will drown


https://dl.doubtnut.com/l/_raRVg3tKluYx
https://dl.doubtnut.com/l/_oKqGwMx8UhK9

Answer: B

° Watch Video Solution

4.When a body is fully immersed in a liquid the loss of weight of the body

is equal to

A. apparent weight of the body

B. force of buoyancy

C. half the force of buoyancy

D. twice the force of buoyancy

Answer: B

o Watch Video Solution

5. A boat carrying steel balls is floating on the surface of water in a tank. If

the balls are thrown into the tank one by one, how will it affect the level


https://dl.doubtnut.com/l/_oKqGwMx8UhK9
https://dl.doubtnut.com/l/_vQkwYhsyh8qr
https://dl.doubtnut.com/l/_5s6BaBfAfLMx

of water ?

A.go up

B. for down

C.remain the same

D. can not be decided

Answer: B

o Watch Video Solution

6. A large block of ice floats in a liquid. Whe ice melts the liquid level rises.

The density of liquid is

A. greater than that of water

B. less than that of water

C. equal to that of water

D. half of that of water


https://dl.doubtnut.com/l/_5s6BaBfAfLMx
https://dl.doubtnut.com/l/_rYqgjH9b20cq

Answer: A

° Watch Video Solution

7. Identify the correct choice: (A) when a body floats in a liquid, it
displaces the liquid whose weight is equal to its own weight.
(B). When a body sinks in a liquid, it displaces the liquid whose volume is
equal to its own volume.

A.Ais true but B is false.

B. Ais false but B is true.

C.Both A and B are true.

D. Both A and B are false.

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_rYqgjH9b20cq
https://dl.doubtnut.com/l/_YHmUqXk8qwO8

8.100 kg of iron and cotton are weghed by using a spring balance on the
surface of the earth if R; and R, are the reading shown by the balance,
then

A.R, <R,

B.R, =R,

C.R; >R,

D.R, =R, =0

Answer: C

o Watch Video Solution

9. A swimmer goes from the surface of water to a depth of 20m the

change in the pressure on his body is nearly

A. 3 atmospheres

B. 1 atmosphere


https://dl.doubtnut.com/l/_YBk1nwSznXNJ
https://dl.doubtnut.com/l/_bwlL1JRAkMoo

C. 2 atmospheres

D. zero

Answer: C

o Watch Video Solution

10. A bucket of water contain a wooden block floating in water with (4/5)
th of its volume sub merged in the water. The bucket is placed on the
floor of a lift and the lift now starts moving down with uniform
acceleration. The block of wood now

A. moves upward

B. moves downward

C. remains at same place

D. moves horizontally

Answer: C



https://dl.doubtnut.com/l/_bwlL1JRAkMoo
https://dl.doubtnut.com/l/_fXVtv0Agtmin

| ¥ Vvvatch video sSolution J

11. Clouds appear to float in air due to

A. low density air currect

B. air current

C. viscosity of air

D. buoyancy

Answer: D

o Watch Video Solution

12. A wooden block, with a coin placed on its top, floats in water as shown

in figure. The distance | and h are shown here. After some time the coin


https://dl.doubtnut.com/l/_fXVtv0Agtmin
https://dl.doubtnut.com/l/_IXZpdze7RnIu
https://dl.doubtnut.com/l/_AEkqTrtBvbau

falls into water. Then
/ coin

-J .'.'.'.:'.'.'.'.'.:::::fffff':ffffﬁfff{'

S

A. | decreases and h increases

B.l increases and h decreases

C.both | and h increase

D. both | and h decrease

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_AEkqTrtBvbau

13. In order that a floating object be in a stable equilibrium its centre of

buoyancy should be

A. vertical below its centre of gravity

B. horizontally inline with its centre of gravity

C. vertically above its centre of gravity

D. may be anywhere

Answer: C

o Watch Video Solution

14. A piece of ice floats in a liquid denser than water. The liquid fills the

vessel upto the edge. If ice melts completely then

A. water level remain unchanged

B. water level decreases

C. water overflows


https://dl.doubtnut.com/l/_6q67paRoUQw6
https://dl.doubtnut.com/l/_tEg427k32kNR

D. data is unsufficient.

Answer: C

o Watch Video Solution

15. A wooden object floats in water kept in as beaker. The object is near a
side of the beaker figure. Let P, P,, P; be the pressure at the three

points AB and C of the bottom as shown in the figure.

M~ |- —

AP,>Pg>P.

B.P,>Pp <P,


https://dl.doubtnut.com/l/_tEg427k32kNR
https://dl.doubtnut.com/l/_wPPQzsQMuZMJ

C.P,=Py=P,

D.P, =P < Py

Answer: C

° Watch Video Solution

16. : e
A triangular element of the liquid is shown in the fig. P,, P, and P,

represent the pressures on the element of the liquid then:


https://dl.doubtnut.com/l/_wPPQzsQMuZMJ
https://dl.doubtnut.com/l/_iuZ7yJZW79tf

B.P,=P, =P,
C.P #P,#P,

D. Pi + P§ + Pf = constant

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_iuZ7yJZW79tf
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17. ¢ wnws X
A jar filled with two non-mixing liquid 1 and 2 having densities p; and p,
respectively. A solid ball, made of a material of density p5 is dropped in

the jar. It come to equilibrium in the position shown in the figure. Which

of the following is true for p, p, and p5?

A.py <p<p;
B.p1<pP3<py

C.p3<pP1<p;


https://dl.doubtnut.com/l/_OtzbLCHfDPLV

D.py <p3<py

Answer: B

° Watch Video Solution

18. Stream line motion becomes turbulent motion when the velocity of

the liquid is

A. beyond critical velocity

B. critical velocity

C. below critical velocity

D. variable velocity

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_OtzbLCHfDPLV
https://dl.doubtnut.com/l/_zbzbG92NpNz4

19. In turbulent flow the velocity of the liquid molecules in contact with

the walls of the tube.

A.is zero

B. is maximum

C.is equal to critical velocity

D. may have any value

Answer: A

o Watch Video Solution

20. Which of the following is a characteristic of turbulent now?

A. velocity more than critical velocity

B. irregular flow

C. molecule crossing from one layer to the other

D.1,2,3


https://dl.doubtnut.com/l/_p9ZISadLVrOs
https://dl.doubtnut.com/l/_XdUxjMHnoWSc

Answer: D

° Watch Video Solution

21. When the value of Reynilds number is less, the predominant forces are

A. viscous forces
B. inertial forces
C. surface tension forces

D. gravitational forces.

Answer: A

° Watch Video Solution

22.In a laminar flow at a given point the magnitude and direction of the

velocity of the fluid



https://dl.doubtnut.com/l/_XdUxjMHnoWSc
https://dl.doubtnut.com/l/_tcBbeWW3Euw5
https://dl.doubtnut.com/l/_y0WhmJ7jVQdc

A. both are constant

B. magnitude is only constant

C.direction is only constant

D. both are not constant

Answer: A

o Watch Video Solution

23.The liquid flow is most stream lined when

A. liquid of high viscosity and high density flowing through a tube of

small radius.

B. liquid of high viscosity and low density flowing through a tube of

small radius

C.liquid of low viscosity and low density flowing through a tube of

large radius


https://dl.doubtnut.com/l/_y0WhmJ7jVQdc
https://dl.doubtnut.com/l/_o7Lq0ajWv6zA

D. liquid of low viscosity and high density flowing through a tube of

large radius.

Answer: B

° Watch Video Solution

24.If the flow is stream lined then Reynolds number is less than

A. 2000

B.3000

C. 1000

D. 4000

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_o7Lq0ajWv6zA
https://dl.doubtnut.com/l/_V199wzULyS9P

25.The rate of flow of the liquid is the product of

A. area of cross section of the liquid and velocity of the liquid.

B. length of the tube of the flow and velocity of the liquid.

C. volume of the tube of the flow and velocity of the liquid.

D. viscous force acting on the liquid layer and velcoity of the liquid.

Answer: A

o Watch Video Solution

26. The equation of continuity leads to

A. law of conservation of moments of liquid flow

B. law of conservation of energy

C.law of equipartition of energy

D. law of conservation of mass.


https://dl.doubtnut.com/l/_ixIo2XOUwPPY
https://dl.doubtnut.com/l/_bFAb9KoBzzEp

Answer: D

o Watch Video Solution

27. The volume of a liquid flowing per second out of an orifice at the

bottom of a tank does not depend upon

A. the density of the liquid

B. acceleration due to gravity

C. the height of the liquid above orifice

D. the area of the orifice

Answer: A

o Watch Video Solution

28. Water is flowing in a pipe of uniform cross section under constant

pressure difference At some place the pipe becomes narrow. The pressure


https://dl.doubtnut.com/l/_bFAb9KoBzzEp
https://dl.doubtnut.com/l/_j0NCCiAf83aC
https://dl.doubtnut.com/l/_xzvvCQUFKcGk

of at water at this place

A. remains same

B. may increase or decrease

C.increases

D. decreases

Answer: D

o Watch Video Solution

29. What flows through a horizontal pipe of radius r at a speed V. if the

radius of the pipe is doubled, the speed of flow of water under similar

conditions is

@

N
Al NI


https://dl.doubtnut.com/l/_xzvvCQUFKcGk
https://dl.doubtnut.com/l/_kgizjpxS72Z8

D.4V

Answer: C

° Watch Video Solution

30. A liquid is under stream lined motion through a horizontal pipe of

non uniform cross section. If the volume rate of flow at cross section a is

a
V, the volume rate of flow at cross section E is

D.V

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_kgizjpxS72Z8
https://dl.doubtnut.com/l/_H2D9XTVvDYZL
https://dl.doubtnut.com/l/_iKl2GUAR0AzQ

31. Aliquid is under stream lined motion through a horizontal pipe of non

uniform cross section. If the volume rate of flow at cross section a is V,

a

the volume rate of flow at cross section 5 is

D.V

Answer: B

o Watch Video Solution

32. In the following fig., the flow of liquid through a horizontal pipe is
shown. Three tubes A, B and C are connected to the pipe. The radii of the

tubes A, B and C at the junction are respectively 2cm, 1cm and 2cm. It


https://dl.doubtnut.com/l/_iKl2GUAR0AzQ
https://dl.doubtnut.com/l/_1dDuEh3vnOsT

can be said that the

- 8
FEEEE NI et .

A.in Ais maximum

B.in Aand Cis equal

C.is same in all the three

D.in A and B is same

Answer: C

o Watch Video Solution

33.Bernoulli's theorem is applicable in the case of


https://dl.doubtnut.com/l/_1dDuEh3vnOsT
https://dl.doubtnut.com/l/_zNUZ2I6FZRIg

A. compressible liquid in stream lined flow

B. compressible liquid in turbulent flow

C.incompressible liquid in stream lined flow

D. incompressible liquid in turbulent flow.

Answer: C

o Watch Video Solution

34.If air blown through the space between a calendar suspended from a

nail on wall and the wall, then

A. the calendar moves close to the wall.

B. the calendar moves farther from the wall.

C. the position of the calendar does not change.

D. the position of the calendar may or may not change.

Answer: A



https://dl.doubtnut.com/l/_zNUZ2I6FZRIg
https://dl.doubtnut.com/l/_NAjymEpVdVvX

| o Watch Video Solution

35. A spinning ball is moving in a direction opposite to the direction of

the wind. The ball moves in a curved path as

A. the pressure at the top and the bottom of the ball are equal.

B. the pressure at the top > thre pressure at the bottom

C.the pressure at the top < the pressure at the bottom

D. there is no relation between the pressures.

Answer: B

o Watch Video Solution

36. The dynamic lift of an aeroplane is based on

A. Torricelli theorem

B. Bernoulli's theorem


https://dl.doubtnut.com/l/_NAjymEpVdVvX
https://dl.doubtnut.com/l/_79b0arpI9jeL
https://dl.doubtnut.com/l/_GuwHcb4W21lU

C. conservation of angular momentum

D. priciple of continuity.

Answer: B

° Watch Video Solution

37.A galeis on a house. The force on the roof due to the gale is

A. directed downward

B. zero

C.directed upward

D. information insufficient

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_GuwHcb4W21lU
https://dl.doubtnut.com/l/_UXMdjJRaVpAR

38. A train goes past a person standing at the edge of a platform at high

speed. Then the person will be

A. attracted towaeds the train

B. unaffected by the train

C. pushed away by the train

D. affected only if its speed is greater than critical velocity.

Answer: A

o Watch Video Solution

39. The velocity distribution curve of the stream line flow of a liquid

advancing through a capillary tube is

A. circular

B. elliptical

C. parabolic


https://dl.doubtnut.com/l/_oKB4Y5FlAUy6
https://dl.doubtnut.com/l/_dn9KW2vjjDkc

D. a straight line

Answer: C

° Watch Video Solution
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40.

Water stands at level A in the arrangement shown in figure. If a jet of air

is gently blown into the horizontal tube in the direction shown in figure,

then

A. water will fall below A in the capillary tube



https://dl.doubtnut.com/l/_dn9KW2vjjDkc
https://dl.doubtnut.com/l/_G7xnLtHnjSaq

B. water will rise above A in the capillary tube
C. there will be no effect on the level of water in the capillary tube

D. air will emerge from end B in the form of bubbles.

Answer: B

° Watch Video Solution

41. The vertical sections of the wing of a fan are shown. Maximum

upthrust is in

DN
S~/



https://dl.doubtnut.com/l/_G7xnLtHnjSaq
https://dl.doubtnut.com/l/_mlwQWDXpIrXa

Answer: A

° Watch Video Solution

42. A car moving on a road when overtaken by a bus

A.is pulled towards the bus

B. is pushed away from the bus

C.is not affected by the bus

D. information is insufficient.

Answer: A

° Watch Video Solution

43. When the temperature increases the viscosity of

A.a and c are true


https://dl.doubtnut.com/l/_mlwQWDXpIrXa
https://dl.doubtnut.com/l/_K0lAYDJSh5kM
https://dl.doubtnut.com/l/_P3Pp1ca4o4vN

B.b and c are true

C.b and d are true

D. a and d are true

Answer: A

o Watch Video Solution

44. A water barrel stands on a table of height h. If a small holes is
punched in the side of the barrel at its base, it is found that the resultant
stream of water strikes the ground at a horizontal distance R from the

table. What is the depth of water in the barrel?


https://dl.doubtnut.com/l/_P3Pp1ca4o4vN
https://dl.doubtnut.com/l/_Yg7OOHXOdKWw

Answer: C

° Watch Video Solution

45.The main cause of viscosity is

A. force of repulsion between molecules

B. cohesive forces

C. adhesive forces

D. both cohesive and adhesive force.

Answer: B

° Watch Video Solution

46. As the depth of the river increases, the velocity of flow

A. increases


https://dl.doubtnut.com/l/_Yg7OOHXOdKWw
https://dl.doubtnut.com/l/_MPzAHttDen09
https://dl.doubtnut.com/l/_nwio8dLnOetO

B. decreases

C.remains unchanged

D. may increase or decrease

Answer: B

° Watch Video Solution

47.Viscosity is the property by virtue of which a liquid.

A. occupies minimum surface area

B. offers resistance for the relative motion between its layers.

C. becomes spherical in shape.

D. tends to gain its deformed position.

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_nwio8dLnOetO
https://dl.doubtnut.com/l/_BNy90fxuYS6h
https://dl.doubtnut.com/l/_b1L091RHRyqJ

48. Which of the following substances has the greatest viscosity?

A. Mercury

B. Water

C. Kerosene

D. Glycerin

Answer: D

o Watch Video Solution

49. Machine parts are jammed in winter due to

A. increase in viscosity of libricant

B. decrease in viscosity of libricant

C.increase in surface tension of lubricant

D. decrease in surface tension of lubricant


https://dl.doubtnut.com/l/_b1L091RHRyqJ
https://dl.doubtnut.com/l/_T2w4ePrFHDTk

Answer: A

° Watch Video Solution

50. Viscosity is most closely related to

A. density

B. velocity

C. friction

D. energy

Answer: C

° Watch Video Solution

51. Rain drops fall with terminal velocity due to

A. buoyancy


https://dl.doubtnut.com/l/_T2w4ePrFHDTk
https://dl.doubtnut.com/l/_egUCych5bNpU
https://dl.doubtnut.com/l/_vS7rGxby84gu

B. viscosity

C. low weight

D. surface tension

Answer: B

° Watch Video Solution

52. The force which tends to destroy the relative motion between liquid

layers is known as

A. force due to surface tension

B. viscous force

C. gravitational force

D. force of cohesion

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_vS7rGxby84gu
https://dl.doubtnut.com/l/_66ApFyBqiVnn

53. Two identical lead shots are dropped at the same time in two glass

jars containing water and glycerin. The glass jars containing water and

gycerin. The lead shot dropped in glycerin descends slowly because

A. viscous force is more in water than in glycerin

B. viscous force is more in glycerin than in water

C. surface tension is more is water

D. surface tension is more in glycerin

Answer: B

o Watch Video Solution

54. After the storm, the sea water waves subside due to

A. surface tension of sea-water

B. disappearance of heavy currects


https://dl.doubtnut.com/l/_66ApFyBqiVnn
https://dl.doubtnut.com/l/_PE9jDahEXBW5
https://dl.doubtnut.com/l/_hQk4EmE3MTNb

C. The vicosity of sea water

D. gravitational pull of the storm

Answer: C

o Watch Video Solution

55. When a metallic sphere is dropped in a long column of a liquid, the
motion of the sphere is opposed by the viscous force of the liquid. If the
apparent weight of the sphere equals to the retardation forces on it, the
sphere moves down with a velocity called.

A. critical velocity

B. terminal velcoity

C. velocity gradient

D. constant velocity

Answer: B



https://dl.doubtnut.com/l/_hQk4EmE3MTNb
https://dl.doubtnut.com/l/_rd3OqQKaO8Oz

l @ yvatch video Solution ]

56. The tangential forces per unit area of the liquid layer required to

maintain unit velocity gradient is known as

A. coefficient of gravitation of liquid layer

B. coefficient of friction between layers

C. coefficient of viscosity of the liquid

D. temperature coefficient of viscosity

Answer: C

o Watch Video Solution

57. The quality of fountain-pen ink depends largely on

A. surface tension of the liquid.

B. viscosity of ink


https://dl.doubtnut.com/l/_rd3OqQKaO8Oz
https://dl.doubtnut.com/l/_QI7PklMYtHKM
https://dl.doubtnut.com/l/_EX0N2qzdRfnu

C.impurities in ink

D. density of ink

Answer: B

o Watch Video Solution

58. The tangential force or viscous force on any layer of the liquid is

directly proportional to the velcoity gradient du/dx. Then the direction of

velcoity gradient is

A. perpendicular to the direction of flow of liquid.

B. parallel to the direction of flow of liquid.

C. opposite to the direction of flow of the liquid.

D. independent of the direction of flow of liquid.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_EX0N2qzdRfnu
https://dl.doubtnut.com/l/_9B4gcN4qu2dq

59. Viscosity of the fluids is analogous to

A.random motion of the gas molecules

B. friction between the solid surfaces

C.integral motion

D. non uniform motion of solids

Answer: B

o Watch Video Solution

60. The viscous drag is

A. inversely proporional to the velocity gradient

B. directly proportional to the surface area of layers in contact

C.independent of nature of liquid

D. perpendicular to the directional liquid flow


https://dl.doubtnut.com/l/_9B4gcN4qu2dq
https://dl.doubtnut.com/l/_DkxuC9KYVTtc
https://dl.doubtnut.com/l/_Afs2qA7qr4Up

Answer: B

° Watch Video Solution

61. For an ideal fluid viscosity is

A. zero
B. infinity
C. finite but small

D. unity

Answer: A

° Watch Video Solution

62. When stirring of a liquid is stopped, the liquid comes to rest due to

A. surface tension


https://dl.doubtnut.com/l/_Afs2qA7qr4Up
https://dl.doubtnut.com/l/_MNwXQUollQrg
https://dl.doubtnut.com/l/_z4FfRRHkFAXS

B. gravity

C. viscosity

D. buoyancy

Answer: C

° Watch Video Solution

63. Viscosity is exhibited by

A. solids liquids and gases

B. liquids andd gases

C.solids and gases

D. solids and liquids

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_z4FfRRHkFAXS
https://dl.doubtnut.com/l/_Ciwg7XVB325L
https://dl.doubtnut.com/l/_VaIUR2s3cb2e

64.A good lubricant must have

A. high viscosity

B. low viscosity

C. high density

D. low surface tension

Answer: A

o Watch Video Solution

65. With the increase of temperature

A. the viscosity of a liquid increases.

B. the viscosity of a gas decreases

C. the viscosity of a gas increases

D. the viscosity of a gas remains unchaged.


https://dl.doubtnut.com/l/_VaIUR2s3cb2e
https://dl.doubtnut.com/l/_EGrgeRtsttND

Answer: B

° Watch Video Solution

66. Coefficient of viscosity of a gas

A. increases with increase of temperature

B. decreases with increase of temperature

C.remains constant with increase of temprature

D. may increase or decrease with increase of temprature.

Answer: A

° Watch Video Solution

67. Viscosity of water at constant temperature is

A. more in deep water


https://dl.doubtnut.com/l/_EGrgeRtsttND
https://dl.doubtnut.com/l/_hw4UBBmWPnJs
https://dl.doubtnut.com/l/_YK6AYpaqQoV4

B. more in shallow waters

C.less in deep water

D.same in both dep water and shallow waters

Answer: A

° Watch Video Solution

68. Hot syrup flows faster because

A. surface tension increases with temperature

B. viscosity decreases with temeprature

C. viscosity increases with temperature

D. surface tensiondecreases with temperature

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_YK6AYpaqQoV4
https://dl.doubtnut.com/l/_1wSQe8rvFk6o
https://dl.doubtnut.com/l/_plKz488C5lUM

69. The pressure at a 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 strainght line. The

slope of the straight line is (g = acceleration due to gravity)

A.pg

K|~

N

o
T IQ @ |

Answer: A

o Watch Video Solution

70. A drop of water of radius r is falling rhough the air of coefficient of

viscosity n with a constant velocity of v the resultant force on the drop is

1

" 6rmrv

B. 6mtnrv


https://dl.doubtnut.com/l/_plKz488C5lUM
https://dl.doubtnut.com/l/_1vDrsIJNogoj

C.\/6mrv

D. zero

Answer: D

° Watch Video Solution

71. The paint-gun works on the principle of

A. Boyle's law
B. Bernoulli's principle
C. Archimedis principle

D. Newton's laws of motion.

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_1vDrsIJNogoj
https://dl.doubtnut.com/l/_9e2h3n4AkLH7

72.The rate of flow of a liquid through a capillary tube is

A. directly proportional to the length of tube.

B. inversely proportional to the difference of pressure between the
ends of the tube.

C.directly proportional to the 4™ power of the radius of the tube.

D. independent of the nature of the liquid.

Answer: C

o Watch Video Solution

73. Poiseuille’s equation holds good when

A. the flow is steady and stream line

B. the pressure is constant at every cross section

C.The liquid in contact with the walls is stationary


https://dl.doubtnut.com/l/_oC24xXDKo3uy
https://dl.doubtnut.com/l/_QLLkpIWj22bF

D. All the above

Answer: D

° Watch Video Solution

74.1f | is length of the tube and r is the radius of the tube, then the rate
of volume flow of a liquid is maximum for the following measurements.

Under the same pressure difference.

D. 21, 2r

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_QLLkpIWj22bF
https://dl.doubtnut.com/l/_BS4ywbG3URQY
https://dl.doubtnut.com/l/_UJU8vpy3Ayzc

75. Which factor better controls the flow rate of a liquid throught the

syringe?

A. the pressure exerted by the thumb

B. the length of the needle

C. the nature of the liquid

D. the radius of the syringe bore.

Answer: D

o Watch Video Solution

76. After terminal velocity is reached the acceleration of a body falling

thorugh a viscous fluid is:

A. zero

B.g

C.less thang


https://dl.doubtnut.com/l/_UJU8vpy3Ayzc
https://dl.doubtnut.com/l/_o6adcW7nbYlG

D. greater than g

Answer: A

o Watch Video Solution

77. A spherical bal is dropped in a long column of a viscous liquid. The
speed of the ball as a function of time may be best represented by the

graph

Vv

A. curve A

B. curve B

C.curve C


https://dl.doubtnut.com/l/_o6adcW7nbYlG
https://dl.doubtnut.com/l/_M5WKUbT3D4ud

D.curve S

Answer: C

o Watch Video Solution

78. A solid rubber ball orf density d and radius R falls vertically through
air. Assume that the air resistance acting on the ball is F = KRV where K
is constant and V is its velocity. Because of this air resistance the ball
attains a constant velocity called terminal velocity v, after some time.
Then V;

4nR?dg

3K

3K
AnR%dg
4 nr3dg
3 K

D. nrdgk

Answer: A

| o Wik L\ dana C Al iklmn



https://dl.doubtnut.com/l/_M5WKUbT3D4ud
https://dl.doubtnut.com/l/_euy4FioGy2nI

L ¥yvdalilll VIUCUV JViuLivii )

79. A small steel ball of radius r is allowed to fall under gravity through a
column of a viscous liquid of coefficient of viscosity n. After some time the
velocity of the ball attains a constant value known as terminal velocity v.
The terminal velocity depends on (i) the mass of the ball m (ii) n, (iii) r and
(iv) acceleration due to gravity g . Which of the following relations is

dimensionally correct?

Km
AV = -9
nr
Kmgr
B.V = J
n
Km
CV= 9
r
Kr
D.V=—
mg
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_euy4FioGy2nI
https://dl.doubtnut.com/l/_Hgsu8yeB41Z0

80. A ball is dropped into coaltar. Its velocity time curve will be

1) Y1t
V———-‘-
A o—t>"
2) Y
v
X
t
B.
y
\%
— —p X
c. O t
y
\Y
_ » X
b, Ol t
Answer: B

o Watch Video Solution

81. Two needles are floating on the surface of water. A hot needle when

touches wate 3r surface between the needles then they move


https://dl.doubtnut.com/l/_fEQu19ouqG3b
https://dl.doubtnut.com/l/_ZTutDlvM8J6x

A. closer

B. away

C. out of the liquid

D. into the liquid.

Answer: B

o Watch Video Solution

82. When there are no external forces, shape of the liquid is determined

by

A. density of liquid

B. temperature only

C. surface tension

D. viscosity

Answer: C



https://dl.doubtnut.com/l/_ZTutDlvM8J6x
https://dl.doubtnut.com/l/_iV2woFT3irYD

| ° Watch Video Solution

83. In a gravity free space, shape of a large drop of liquid is

A. spherical

B. ellisodial

C. neither spherical nor cylindrical

D. may be spherical or cylindrical

Answer: A

° Watch Video Solution

84. Statement I: Small liquid drops assume spherical shape.
Statement II: Due to surface tension liquid drops tend to have minimum

surface area.

A. gravity


https://dl.doubtnut.com/l/_iV2woFT3irYD
https://dl.doubtnut.com/l/_LrF6dV0jX1OA
https://dl.doubtnut.com/l/_P5IFGI4YvgcO

B. surface tension

C. viscosity

D. intermolecular separation

Answer: B

° Watch Video Solution

85. A capillary tube, made of glass is dipped into mercury. Then

A. mercury rises in the capillary tube

B. mercury descends in capillary tube

C. mercury rises and flows out of capillary tube

D. mercury neither rises nor descends in the capillary tube.

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_P5IFGI4YvgcO
https://dl.doubtnut.com/l/_hOhm4zqdyHI0
https://dl.doubtnut.com/l/_9qbXRdMDYxNw

86. The height upto which water will rise in a capillary tube will be:

A. maximum when water temperature is 4°C
B. minimum when water temperature is 4°C
C. minimum when water temperature is 0°C

D. same at all temperature

Answer: B

o Watch Video Solution

87. At critical temperature surface tension becomes

A0

B.1

C. infinite

D. negative


https://dl.doubtnut.com/l/_9qbXRdMDYxNw
https://dl.doubtnut.com/l/_YfkyUGpMtMuJ

Answer: A

° Watch Video Solution

88. The fundametal quantity which has the same power in the

dimensional formula of surface tension and coefficient of viscosity is

A. mass

B.length

C.time

D. none

Answer: A

° Watch Video Solution

89. Statement I: Droplets of liquid are usually more spherical in shape

than large drops of the same liquid.


https://dl.doubtnut.com/l/_YfkyUGpMtMuJ
https://dl.doubtnut.com/l/_DRlbqEW9tSNU
https://dl.doubtnut.com/l/_KKgg65KJP0Am

Statement II: Force of surface tension predominates force of gravity in

case of small drops.

A. force of surface tension is equal and opposite to the fore of gravity

B. force of surface tension predominates the force of gravity

C. force of gravity predominates the surface tension

D.force of surface tension and force of gravity act in the same

direction and are equal.

Answer: B

o Watch Video Solution

90. Mercury does not wet glass, wood or iron because

A. cohesive force is less than adhesive force
B. cohesive force is greater than adhesive force

C. angle of contact is less than 90°


https://dl.doubtnut.com/l/_KKgg65KJP0Am
https://dl.doubtnut.com/l/_EqgaPF5SbbpM

D. cohesive force is equal to adhesive force

Answer: B

° Watch Video Solution

91. The surface tension of a liquid at its boiling point is

A. maximum
B. zero
C.same as at room temperature

D. minimum but more than zero

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_EqgaPF5SbbpM
https://dl.doubtnut.com/l/_xYBWjq8m5zxN

92. The addition of soap changes the surface tension of water to T, and

that of salt solution changes to T,. Then

AT, =T,

B.T, > T,

C.T,<T,

D.T,>T,

Answer: C

o Watch Video Solution

93. Surface tension of water is T;. When oil spreads on water surface

tension becomes T,, then

AT, >T,

B.T, =T,

C.T,<T,


https://dl.doubtnut.com/l/_Gm7xspBn5GqQ
https://dl.doubtnut.com/l/_fueGpcDMqKyP

Answer: A

o Watch Video Solution

94. Two pieces of glass plate one upon the other with a little water

between them cannot be separated easily because of

A. inertial

B. pressure

C. viscosity

D. surface tension

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_fueGpcDMqKyP
https://dl.doubtnut.com/l/_TXnj3612a95n

95. The quantity on which the rise of liquid in a capillary tube does not

depend is

A. density of liquid

B. radius of capillary tube

C. angle of contact

D. atmospheric pressure

Answer: D

o Watch Video Solution

96. The end of a glass tube becomes round on heating due to

A. friction

B. viscosity

C. gravity

D. surface tension


https://dl.doubtnut.com/l/_GtAhG113N2LV
https://dl.doubtnut.com/l/_XCS1ISJVKMHw

Answer: D

° Watch Video Solution

97. The potential energy of molecule on the surface of a liquid as

compared to in side the liquid is

A. zero

B. smaller

C.the same

D. greater

Answer: D

° Watch Video Solution

98. A drop of water breaks into two droplets of equal size. In this process

which of the following statements is correct? (1). The sum of temperature


https://dl.doubtnut.com/l/_XCS1ISJVKMHw
https://dl.doubtnut.com/l/_ohqGflQS3bCQ
https://dl.doubtnut.com/l/_HeSPe1xtbMDw

of the two droplets together is equal to the original temperature of the
drop.

(2).the sum of masses of the two droplets is equal to the original mass of
the drop.

(3). the sum of the radii of the two droplets is equal to the radius of the
original drop.

(4). the sum of the surface areas of the two droplets is equal to the

surface area of the original drop.

A.1is correct

B. 2 is correct

C.3is correct

D. 4 is correct

Answer: B

o Watch Video Solution

99. 1t is difficult to fill a capillary tube with mercury that with water since


https://dl.doubtnut.com/l/_HeSPe1xtbMDw
https://dl.doubtnut.com/l/_I87CXWyRsJJb

A. angle of contact between glass & mercury is more that 90 ° and the

angle of contact between glass and water is less than 90 °

B. angle of contact is between glass and mercury is less that 90 ° and

the angle of contact between glass and water is more than 90 °

C. angle of contact is same for both water and mercury.

D. mercury is less dense than water.

Answer: A

° Watch Video Solution

100. A water proofing agent chages the angle of contact from

A. acute to (11/2)

B. (11/2) to obtuse

C. acute to obtuse value

D. obtuse to acute value


https://dl.doubtnut.com/l/_I87CXWyRsJJb
https://dl.doubtnut.com/l/_RPMStZqSnZqU

Answer: C

° Watch Video Solution

101. A liquid will not wet the surface of a solid if the angle of contact is

A0°

B. =45°

C.=90°

D. >90°

Answer: D

° Watch Video Solution

102. The liquid meniscus in a capillary tube will be convex, if the angle of

contact is


https://dl.doubtnut.com/l/_RPMStZqSnZqU
https://dl.doubtnut.com/l/_OufEeXLA4e9m
https://dl.doubtnut.com/l/_QLvTYddmD6yQ

A. greater that 90 °

B. less than 90 °

C.equalto90°

D. equal to zero

Answer: A

o Watch Video Solution

103. The rise of liquid into capillary tube is h;. If the apparatus is taken in

a lift moving up with acceleration the height is h, then

A hy = h,

D. h2

Il
o

Answer: B



https://dl.doubtnut.com/l/_QLvTYddmD6yQ
https://dl.doubtnut.com/l/_SA3xOZII8Fxv

| ° Watch Video Solution

104. The nature of r-h graph (r is radius of capillary tube and h is capillary

rise) is

A. straight line

B. parabola

C.ellipse

D. recangular hyperbola

Answer: D

° Watch Video Solution

105. If L is the capillary rise or dip and A the cross sectional area of the

tube, other condition being the same, then

A.LA = constant


https://dl.doubtnut.com/l/_SA3xOZII8Fxv
https://dl.doubtnut.com/l/_GLyukR8UWENw
https://dl.doubtnut.com/l/_xD6RoT9fLtMJ

B. L\/Z\ = constant

L
C. — = constant
A
L
D. ——= = constant
A
Answer: B

o Watch Video Solution

106. Water rises in a capillary tube to a height H, when the capillary tube

is vertical. If the same capillary is now inclined to the vertical the length

of water column in it will

A. increase
B. decrease

C. will not change

D. may increase or decrease depending on the angle of inclination.

Answer: A



https://dl.doubtnut.com/l/_xD6RoT9fLtMJ
https://dl.doubtnut.com/l/_cr61R6Pyp3Jh

| Y Watch Video Solution

107. The excess pressure inside a soap bubble is

A. inversely proportional to the surface tension

B. inversely proportional to its radius

C.directly proportional to square of its radius

D. inversely proportional to square of its radius

Answer: B

o Watch Video Solution

108. The surface tension of a liquid ___ with rise of temperature.

A. increases

B. decreases

C.remains same


https://dl.doubtnut.com/l/_cr61R6Pyp3Jh
https://dl.doubtnut.com/l/_RvYaXP5af45R
https://dl.doubtnut.com/l/_Uh9dqvJg8LLh

D. first decreased and then increases

Answer: B

o Watch Video Solution

109. If two soap bubbles of different radii are connected by a tube

A. air flows from the bigger bubbles to the smaller bubble till the sizes

become equal.

B. air flows from bigger bubble to the smaller bubble till the sizes are

interchanged

C. air flows from the smaller bubble to the bigger.

D. there is no flow of air.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_Uh9dqvJg8LLh
https://dl.doubtnut.com/l/_cogSX4Nckg7F
https://dl.doubtnut.com/l/_oMf02bXUsCjr

10. A capillary tube (A) is dipped in water. Another identical tube (B) is
dipped in a soap-water solution. Which of the following shows the

relative nature of the liquid columns in the two tubes?

Answer: A

o Watch Video Solution

111. If a big shop of liquid at 27 ° is broken into number of small drops

then the termparature of the drplets is


https://dl.doubtnut.com/l/_oMf02bXUsCjr
https://dl.doubtnut.com/l/_1RJw1sPxmMQM

.>27°C

ve)

C. <27°C

Answer: C

o Watch Video Solution

112. With the increase in temperature the angle of contact glass and

water

A. decreases

B. increases

C.remains cont

D. some times increases and some times decreases

Answer: A



https://dl.doubtnut.com/l/_1RJw1sPxmMQM
https://dl.doubtnut.com/l/_bk4zq6ZskK3d

| ° Watch Video Solution

113. When a capillary tube is dipped into a liquid, the liquid neither rises

nor falls in the capillary.

A.20°

B.90°

C.30°

D.70°

Answer: B

° Watch Video Solution

114. The water proofing agents:

A. increase the surface tension T and decrease the angle of contact 6

B. increase both T and 8


https://dl.doubtnut.com/l/_bk4zq6ZskK3d
https://dl.doubtnut.com/l/_ICN3ySTslBeC
https://dl.doubtnut.com/l/_XVgo46HtVTkG

C.decrease both Tand 6

D. decrease T and increase 6

Answer: B

o Watch Video Solution

115. A capillary is dipped in water vessel kept on a freely falling lift, then

A. water will not rise in the tube

B. water will rise to the maximum available height of the tube

C. water will rise to the height observed under normal condition

D. water will rise to the height below that observed under normal

condition.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_XVgo46HtVTkG
https://dl.doubtnut.com/l/_fj0NG83bAm19
https://dl.doubtnut.com/l/_9OemcZUjqEGD

116. A vertical glass capillary tube, open at both ends, contains some
water. Which of the following shapes may not be taken by the water in

the tube?

)
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https://dl.doubtnut.com/l/_9OemcZUjqEGD

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_9OemcZUjqEGD

117. Which of the following graphs may represent the relation between

capillary rise h and the radius r of the capillary

1) h{ i
T
3) hi
r
4)h \
T

A

B.

—»

\ 4


https://dl.doubtnut.com/l/_9OemcZUjqEGD
https://dl.doubtnut.com/l/_O89k1CUtGN32

Answer: C

° Watch Video Solution

Level 1 (C.W)

1. In car lift compressed air exerts a force F; on a small piston having a

radius of 5 cm. This pressure is transmitted to a second piston of radius
15 cm. If the mass of the car to be lifted is 1350 kg, what is F;? What is
the pressure necessary to ac complish this task ?

A.14.7 x 103N

B.1.47 x 103N

C.2.47 x 103N

D.24.7 x 103N

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_O89k1CUtGN32
https://dl.doubtnut.com/l/_8ofjVzDjyl3l

2. A bucket containing water of depth 15 cm is kept in a lift which is
moving vertically upward with an acceleration 2g. Then the pressure on
the bottom of the bucket in kgwt/cm? is

A. 045

B. 0.045

C.0.015

D.0.15

Answer: B

o Watch Video Solution

3. An inverted u-tube has its two limbs in water and kerosene contained
in two beakers. If water rises to a height of 10 cm to what height does

kerosene (density = 0.8gm/cc) rise in te other limb?


https://dl.doubtnut.com/l/_8ofjVzDjyl3l
https://dl.doubtnut.com/l/_GE9fwMlhCC1E
https://dl.doubtnut.com/l/_tn7iigs2xQ14

A.10 cm

B.12.5cm

C.15cm

D.20 cm

Answer: B

o Watch Video Solution

4. A vessel contains oil (density = 0.8gm/cm3) over mercury (density
= 13.6gmcm3). A homogeneous sphere floats with half its volume

immersed in mercury and the other half in oil. The density of the material

of the sphere in gm/cm3 is

A 144
B.7.2
C.36

D.12.2


https://dl.doubtnut.com/l/_tn7iigs2xQ14
https://dl.doubtnut.com/l/_No6WyhYiukm2

Answer: B

° Watch Video Solution

5. An iar tight container having a lid with negli-gible mass and an area of
8cm? is partially evacuated. If a 48 N forces is required to pull the lig of
the container and the atmospheric pressure is 1.0 x 10°Pa the pressure
in the container before it is opened must be

A.0.6 atm

B.0.5 atm

C.04 atm

D. 0.2 atm

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_No6WyhYiukm2
https://dl.doubtnut.com/l/_gPag8194cvZx

6. A brass sphere weighs 100 gm. Wt in air. It is suspended by a thread in
a liquid of specific gravity = 0.8. If the specific energy gravity of brass is 8,
the tension in the thread in newtons is

A. 0.0882

B. 8.82

C.0.882

D. 0.00882

Answer: C

o Watch Video Solution

7. A cube of side 20 cm is floating on a liquid with 5 cm of the cube
outside the liquid. If the density of liquid is 0.8gm/cc then the mass of the

cube is

A 42 kg


https://dl.doubtnut.com/l/_ObKQiFCKPcBr
https://dl.doubtnut.com/l/_Cae1NDabJ2At

B.4.8 kg

C.5kg

D.5.2 kg

Answer: B

° Watch Video Solution

8. If a body floats with (m/n)t of its volume above the surface of water,

then the relative density of the material of the body is

(n-m)

n

S| =13

(n-m)

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_Cae1NDabJ2At
https://dl.doubtnut.com/l/_Hb3bbf3bUC8c

9.When a body lighter than water is completely submerged in water, the
buoyant force acting on it is found to be n times its weight. The specific

gravity of the specific gravity of the material of the body is

Answer: B

o Watch Video Solution

10. A pipe having an internal diameter D is connected to another pipe of
same size. Water flows into the second pipe through n holes, each of
diameter d. if the water in the first pipe has speed v, the speed of water

leaving the second pipe is


https://dl.doubtnut.com/l/_Hb3bbf3bUC8c
https://dl.doubtnut.com/l/_fWBKXuqj3xbs
https://dl.doubtnut.com/l/_Gu2l4ejx553I

Answer: A

o Watch Video Solution

11. The velocity of the wind over the surface of the wing of an aeroplane is
80ms ! and under the wing 60ms . If the area of the wing is 4m?, the
dynamic lift experienced by the wing is [density of air = 1.3kg. m -3

A.3640 N

B.7280 N

C.14560 N

D. 72800 N


https://dl.doubtnut.com/l/_Gu2l4ejx553I
https://dl.doubtnut.com/l/_hN88MAqp6Qu4

Answer: B

° Watch Video Solution

12. An aeroplane of mass 5000 kg is flying at an altitude of 3 km. if the
area of the wings is 50m? and pressure at the lower surface of wings is

0.6 x 10°Pa, the pressure on the upper surface of wings is (in pascal)
(g = 10ms'2)

A.59 x 103

B.2 x 10%

C.6x 103

D. 59

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_hN88MAqp6Qu4
https://dl.doubtnut.com/l/_Zebm9GaFjj63

13. Water flows through a non-uniform tube of area of cross section A, B
and C whose values are 25, 15 and 35cm? resprectively. The ratio of the
velocities of water at the sections AB and C is

A.5:3:7

B.7:3:5

C.21:35:15

D.1:1:1

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_P3osPqSdS6Gi

14.

An incompressible liquid flows through a horizontal tube LMN as shown

in the figure. Then the velocity V of the liquid throught he tube N is:

A 1ms™!

B.2ms "1

C.4.5ms™1

D.6ms !

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_E2aTPM8JWcYR

15. A liquid is kept in a cylindrical jar, which is rotated about the cylindrical
axis. The liquid rises at its sides. The radius of the jar is r and speed of

rotation is Q the difference in height at the centre and the sides of the

jaris
rlw?

A.
g
r2w?
B.—
2g
g
C. > 5
r<o
2g
D. > 5
r<o
Answer: B

° Watch Video Solution

16. The reading of pressure meter attached with a closed pipe is
3.5 x 10°Nm~2. On opening the value of the pipe, the reading of the
pressure meter is reduced to 3.0 x 10°Nm~2. Calculate the speed of the

water flowing in the pipe.


https://dl.doubtnut.com/l/_MJ3e0v1fmVhN
https://dl.doubtnut.com/l/_d2JHHJRV8LX7

A.10cm/s

B.10m/s

C.0.1m/s

D.0.1m/s

Answer: B

o Watch Video Solution

17. At the mount of the tap area of cross-section is 2.0cm? and the speed

of water is 3m/s. The area of cross-section of the water column 80 cm

below the tap is (use g = 10m/sz)

A. 0.6cm?
B. 1.2cm?
C. 1.5cm?

D. 2.0cm?


https://dl.doubtnut.com/l/_d2JHHJRV8LX7
https://dl.doubtnut.com/l/_J3SfcAHrotWp

Answer: B

o Watch Video Solution

18. A cylindrical tank 1m in radius rests on a platform 5m high. Initially the
tank is filled with water to a height of 5m. A plug whose area is 10~%m?, is
removed from an orifice on the side of the tank at the bottom. Calculate
the following :

(a) Initial speed with which the water flows from the orifice.

(b) Initial speed with which the water strikes the ground,

( c) Time taken to empty the tank to half its original value.

A.10
B.5
C.5v/2

D. 10y/2

Answer: A

(e~ |


https://dl.doubtnut.com/l/_J3SfcAHrotWp
https://dl.doubtnut.com/l/_OBnQr7CQ24N5

[ @ Watch Video Solution J

19. A cylindrical tank 1m in radius rests on a platform 5m high. Initially the
tank is filled with water to a height of 5m. A plug whose area is 10~%m?, is
removed from an orifice on the side of the tank at the bottom. Calculate
the following :

(a) Initial speed with which the water flows from the orifice.

(b) Initial speed with which the water strikes the ground,

( c) Time taken to empty the tank to half its original value.

A.10
B.5
C.5V/2

D. 10v/2

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_OBnQr7CQ24N5
https://dl.doubtnut.com/l/_wOl4ZWQs6lRq
https://dl.doubtnut.com/l/_EaMyJOWjX9Oi

20.There is a hole at the side-bottom of a big water tank. The area of the
hole is 4mm? to it a pipe is connected. The upper surface of water is 5 m

above the hole. The rate of flow of water through the pipe is (in
m3s'1)(g = 10ms'2)

A4x10°°

B.4 x 10°

C.4x1076

D.28 x 10°°

Answer: A

° Watch Video Solution

21. The flow rate from a tap of diameter 1.25cm is 3 L//min. The coefficient

of viscosity of water is 103 pa-s. Characterize the flow.

A. Tubulent

B. Laminar


https://dl.doubtnut.com/l/_EaMyJOWjX9Oi
https://dl.doubtnut.com/l/_yFPXyZC4cy5c

C. neither laminar (or) Turbulent

D. Data inadequate

Answer: A

° Watch Video Solution

22.If the shearing stress between the horizontal layers of water in a river

is 1.5 milli newton/m? and ..., = 1 * 10-3Pa. s The velocity gradient is ..

-1

S
A. 15
B.3
c.07
D.1

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_yFPXyZC4cy5c
https://dl.doubtnut.com/l/_3hFobPbabc79

23. A force of 10 N is requrid to draw rectangular glass plate on the
surface of a liquid with some velocity. Force needed to draw another glass

plate of 3 times length and 2 times width is

w | U

B. 10N

C. 60N

D. 30N

Answer: C

o Watch Video Solution

24. Water is flowing through a capillary tube at the rate of 20 x 10-5m3/s.

Another tube of same radius and double the length is connected in series

to the first tube. Now the rate of flow of water in m3s ™1 is

A.10x 1076


https://dl.doubtnut.com/l/_3hFobPbabc79
https://dl.doubtnut.com/l/_3qrsen6U4YxK
https://dl.doubtnut.com/l/_IuxCvDTjV5Ya

B.3.33 x 10°°

C.6.67x10°6

D.20 x 1076

Answer: C

o Watch Video Solution

1
25. An artery in a certain person has been widened 15 times the original
diamter. If the pressure difference across the artery is maintaned
constant, the blood flow through the artery will be increased to
A.(3/2) times
B. (9/4) times
C.no change

D. (81/16) times

Answer: D

f 1


https://dl.doubtnut.com/l/_IuxCvDTjV5Ya
https://dl.doubtnut.com/l/_qS8Mi571GXhw

| o Watch Video Solution

26. Water flowing from a hose pipe fills a 15 litre container in one minute.

The speed of water from the free opening fo radius 1 cm is (in ms 1)

A 2.5

2.5
2.5

Answer: C

o Watch Video Solution

27. Two liquids are allowed to flow through two capillary tubes of length
in the ratio 1:2 and radii in the ratio 2:3 under the same pressure
difference. If the volume rates of flow of the liquids are in the ratio 8:9

the ratio fo their coefficients of viscosity is


https://dl.doubtnut.com/l/_qS8Mi571GXhw
https://dl.doubtnut.com/l/_SIfymYEe5iAE
https://dl.doubtnut.com/l/_SybY5LGZYCxp

A.1:3

B.3:1

C.4:9

D.9:4

Answer: C

o Watch Video Solution

28. The viscous resistance of a tube to liquid flow is R. its resistance for a

1
narrow tube of same length and 3 times radius is

w =X

B.3R

C.27R

D.81R

Answer: D


https://dl.doubtnut.com/l/_SybY5LGZYCxp
https://dl.doubtnut.com/l/_dItWZtInQH66

° Watch Video Solution

29. Eight spherical rain drops of the same mass and radius are falling
down with a terminal speed of 6cms~!. If they coalesce to form one big

drop, what will be its terminal speed? Neglect the buoyancy due to air

A.1.5cms™!
B. 6cms ™1

C.24cms ™!

D. 32cms L

Answer: C

o Watch Video Solution

30. The velocity of small ball of mass M and density d; when dropped a
container filled with glycerine becomes constant after some time. If the

density of glycerine is d,, the viscous force acting on ball is


https://dl.doubtnut.com/l/_dItWZtInQH66
https://dl.doubtnut.com/l/_eyLY0TGzCEzC
https://dl.doubtnut.com/l/_ZJnaQvbNfLGX

Answer: B

o Watch Video Solution

31. The length of a rubber cord floating on water is 5 cm. The force
needed to pull the cord out of water is ...N (surface tension of water is
7.2 x 10 *Nm~1).

A.7.2x1073

B.7.2 x 104

C.7.2x10°°


https://dl.doubtnut.com/l/_ZJnaQvbNfLGX
https://dl.doubtnut.com/l/_NG65350Iz5x3

D.7.2 x 1072

Answer: C

° Watch Video Solution

32. Calculate the force required to separate the galss plates of area

10 2m? with a film of water 0.05 mm thickness between them (surface

tension of waer = 70 x 10'3N/m))

A. 28N
B. 112N
C.5.6N

D.11.2N

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_NG65350Iz5x3
https://dl.doubtnut.com/l/_H2Aqca3ENBWR
https://dl.doubtnut.com/l/_3cw7GC2PajtR

33. A thin wire ring of 3 cm radius float on the surface of liquid. The pull

required to raise the ring before the film breaks is 30.14 x 103N more

than its weight. The surface tension of the liquid (in Nm'l) is

A.80x 1073
B.87 x 1073
C.90 x 1073

D.98 x 1073

Answer: A

o Watch Video Solution

34. A wire is bent in the form of a U-shape and a slider of negligible mass
is connecting the two vertical sides of the U-shape. This arrangement is
dipped in a soap solution and lifted a thin soap film is formed in t he
frame it supports a weight of 2.0 x 102N if the length of the slider is 40

cm what is the surface tension of the film?


https://dl.doubtnut.com/l/_3cw7GC2PajtR
https://dl.doubtnut.com/l/_0nz2X2ABUg2G

A.25Nm ™!

B.2.5Nm"!

C.2.5%x 10 2Nm"!

D.2.5x 10" 3Nm~!

Answer: C

o Watch Video Solution

35. A ring of inner and outer radii 8 and 9 ¢cm is pulled out of water

surface with a force of [S.T of water (T) = 70dyne/cm]

A.26 x 10"2N

B.12.6 x 102N

C.7.48 x 1072

D.3.08 x 1072

Answer: C



https://dl.doubtnut.com/l/_0nz2X2ABUg2G
https://dl.doubtnut.com/l/_6nhHPM3rv8XJ

| ° Watch Video Solution

— 30cm™— —30cm™
. Fig (i) Fig (ii)

In Fig(i) a thin film supports a small weight 3.5 x 10 2N The weight
supported by a film of the same liquid at the same temperature in fig.(ii)
is

A.3.5x 102N

B.3.5x 107 3N

C.35x 101N

D.3.5 x 104N


https://dl.doubtnut.com/l/_6nhHPM3rv8XJ
https://dl.doubtnut.com/l/_im1S6S0PXVxe

Answer: A

° Watch Video Solution

37. Work of 6.0 x 10N joule is required to the done in increasing the
size of soap film form 10cm % 6¢cm to 10cm % 11cm. The surface tension of
the film is (in N/m)

A.5x1072

B.6 x 1072

C.1.5x 1072

D.1.2 x 1072

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_im1S6S0PXVxe
https://dl.doubtnut.com/l/_9YKQJiY8U6kC

38.The work done in increasing the radius of a soap bubble from 4 cm to

5 cm is Joule (given surface tension of soap water to be 25 x 10'3N/m)

A.0.5657 x 1073
B.5.657 x 103
C.56.5x 1073

D. 565 x 103

Answer: A

° Watch Video Solution

39. A mercury drop of radius 1 cm is sprayed into 10 drops of equil size.

The energy expended in joule is (surface tension of mercury is

(460 X 10'3N/m)

A.0.057

B.5.7


https://dl.doubtnut.com/l/_lgkhOy5lMDDl
https://dl.doubtnut.com/l/_NAKosWGaMY3U

C.5.7x1074

D.5.7 x 1076

Answer: A

° Watch Video Solution

40. 8000 identical water drops combine together to form a big drop.
Then the ratio of the initial surface enrgy of all the initial surface energy
of all the drops together is

A.1:10

B.1:15

C.1:20

D.1:25

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_NAKosWGaMY3U
https://dl.doubtnut.com/l/_6VJreNZdqfL6

41. When two capillary tubes A and B are immersed in water , the heights
of water columns are found to be in the ratio 2: 3 the ratio of the radii of
tubes Aand B is

A2:3

B.4:9

C.9:4

D.3:2

Answer: D

o Watch Video Solution

42. A capillary tube of radius 0.25 mm is dipped vertically in a liquid of
density 800kgm-3 and of surface tension 3 x 10°2Nm~2. The angle of
contact of liquid -glass is given by cosf = 0.3 If g = 10ms~? the rise of

liquid in the capillary tube is.. Cm


https://dl.doubtnut.com/l/_6VJreNZdqfL6
https://dl.doubtnut.com/l/_1yzo1sQhmD59
https://dl.doubtnut.com/l/_Xxb99oHJaneg

A9

B.0.9

C.9x10°3

D.0.09

Answer: B

o Watch Video Solution

43. When a clean lengthy capillary tube is dipped vertically in a beaker
containing water, the water rises to a height of 8 cm. What will happen if
another capillary tube of length 4 cm and same radius is dipped vertically
in the same beaker containing water. (angle of contact of wateris 0 °)

A. Water will flow out like a fountain.

B. water will rise to a height of 4 cm only and the angle of contact will

be zero


https://dl.doubtnut.com/l/_Xxb99oHJaneg
https://dl.doubtnut.com/l/_GDrmyPJIWoqD

C. water will rise to the a height of 4 cm only and the angle of contact

will be 60 °

D. water will not rise at all

Answer: C

° Watch Video Solution

44, Capillary tubes of diameters 1,1.5,2 mm are are dipped vertically in the

same liquid. The capillary ascents of the liquid in the tube are in the ratio

A.2:3:4

B.6:4:3

C.3:4:6

D.4:3:2

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_GDrmyPJIWoqD
https://dl.doubtnut.com/l/_hqej1mAIKmpY

45. A capillary tube is taken from the Earth to the surface of the moon.
The rise of the liquid column on the Moon (acceleration due to gravity on

the Earth is 6 times that of the Moon) is

A. six times that on the earth surface
1
B. E that on the Earth's surface

C. equal to that on the Earth's surface

D. zero

Answer: A

o Watch Video Solution

46. When a capillary tube is lowerd into water the mass of the water
raised above the outside level is 5 gm. If the radius of the tube is doubled

the mass of water that raises in the tube above the outside level is


https://dl.doubtnut.com/l/_hqej1mAIKmpY
https://dl.doubtnut.com/l/_QLm9IAtyCZTf
https://dl.doubtnut.com/l/_WJ0n6TN2D5f9

A 125 gm

B.5gm

C.10gm

D.20 gm

Answer: C

o Watch Video Solution

47. A vessel has a small hole at its bottom. If water can be poured into it

upto a height of 7 cm without leakage (g = 10ms~?) the radius of the
hole is (surface tension of water is 0.7Nm 1)

A.2 mm

B. 0.2 mm

C.0.1 mm

D.0.4 mm


https://dl.doubtnut.com/l/_WJ0n6TN2D5f9
https://dl.doubtnut.com/l/_J5dNra2up0ob

Answer: B

° Watch Video Solution

48.A 20 cm long capillary tube is dipped in water. The water rises up to 8
cm. If the entire arrangement is put in a freely falling elevator, the length
of water column in the capillary tube will be

A. 4 cm

B.20 cm

C.8cm

D.10 cm

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_J5dNra2up0ob
https://dl.doubtnut.com/l/_eW1STsH08R95

49. When a cylindrical tube is dipped vertically into a liquid the angle of
contact is 140 ° . When the tube is dipped with an inclination of 40 ° the
angle of contact is

A.100°

B.140°

C.180°

D.60 °

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_274bdVpQqA85

50. SR
Water rises in a straight capillary tube upto a height of 5 cm when held
vertical in water. If the tube is bent as shown figure then the height of
water column in it will be

A.5cm

B. less than than 5cm

C. more than 5 cm


https://dl.doubtnut.com/l/_5ajZXasXwzZ8

D. 5cosa

Answer: A

° Watch Video Solution

51. Two liquid drops have their diameters as 1 mm and 2 mm. The ratio of
excess pressures in them is

Al:2

B.2:1

C4:1

D.1:4

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_5ajZXasXwzZ8
https://dl.doubtnut.com/l/_lh6GZOlsl0bD

52. Pressure inside two soap bubbles are 1.01 and 1.02 atmospheres.
Ratio between their volumes is

A.102:101

B.(102)3:(101)3

C.8:1

D.2:1

Answer: C

o Watch Video Solution

53. Excess pressure one soap bubble is four times that of other. Then the
ratio of volume of first bubble to second one is

A 1:64

B.64:1

C.4:1


https://dl.doubtnut.com/l/_gY1uzgrEVsA0
https://dl.doubtnut.com/l/_fzFHjKK8AMOo

D.1:2

Answer: A

° Watch Video Solution

54.If a soap bubble of radius 3 cm coalesce with another soap bubble of

radius 4 cm under isothermal conditions the radius of the redultant

bubble formed is in cm

A7

B.1

C.5

D.12

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_fzFHjKK8AMOo
https://dl.doubtnut.com/l/_2B1qGzNRvhp0

Level 2 (CW)

1. A bird of mass 1.23 kg is able to haver by imparting a downward velocity
of 10m/s uniformly to air of density pkg/m> over an effective area 0.1m?
the acceleration due to gravity is 10m/s’ then the magnitude of p in
kg/m3

A.0.34

B.0.89

C.1.23

D.4.8

Answer: C

° Watch Video Solution

2. one end of a U-tube of uniform bore (area A) containing mercury is

connected to a suction pump. Because of it the level of liquid of density p


https://dl.doubtnut.com/l/_BB3EaqDOMhof
https://dl.doubtnut.com/l/_sfK9DSp38EAG

falls in one limb. When the pump is removed, the restoring force in the

other limb is:

] -

%._..

A. 2xpAg

B. xpg

C.Apg

D. xpAg


https://dl.doubtnut.com/l/_sfK9DSp38EAG

Answer: A

° Watch Video Solution

3. A boat having length 2 m and width 1 m is floating in a lake. When a

man stands on the boat, it is depressed by 3 cm. The mass of the man is

A. 50 kg

B. 55 kg

C.60 kg

D. 70 kg

Answer: C

° Watch Video Solution

4. A cube of wood supporting 200 g mass just floats in water. When the

mass is removed, the cube rises by 1 cm, the linear dimesion of cube is


https://dl.doubtnut.com/l/_sfK9DSp38EAG
https://dl.doubtnut.com/l/_tmn624VFpQwy
https://dl.doubtnut.com/l/_WrnoJ7BsPCmg

A.10 cm
B.20 cm
C. 10\/§cm

D.5v/ 2cm

Answer: C

o Watch Video Solution

5. Alarge block of ice 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 the through the hole is (density of
ice. = 0.9CGS unit, density of water = 1CGS unit)

A.40 cm

B.24 cm

C.20cm

D.360 cm


https://dl.doubtnut.com/l/_WrnoJ7BsPCmg
https://dl.doubtnut.com/l/_H5uAdfiXa0iN

Answer: A

° Watch Video Solution

6. 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

Qi

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_H5uAdfiXa0iN
https://dl.doubtnut.com/l/_Cw6gPJ40MRwI

a \th
7. A solid body is found floating in water with (E) of its volume

a \th
submerged. The same solid is found floating in a liquid with (E) of its

volume above the liquid surface. The specific gravity of the liquid is

=

-a

(04

Q

=

B
L

Q ‘ =
1 o) 1
= Q

Answer: C

o Watch Video Solution

8. A wooden cube is found to float in water with %2cm of its vertical side
above the water. On keeping a weight of 50 gm over its top, it is just

submerged in the water. The specific gravity of wood is


https://dl.doubtnut.com/l/_yUd66D9dqkWa
https://dl.doubtnut.com/l/_MpFhTZ5uaaqb

A. 0.8

B.0.9

C.0.85

D.0.95

Answer: D

o Watch Video Solution

9. A solid sphere of radius R has a concentric cavity of radius 'R/2" inside
it. The sphere is found to just float in water with the highest point of it
touching the water surface. The specific gravity of the material of the

sphere is

>

N
Ol Nl ®I


https://dl.doubtnut.com/l/_MpFhTZ5uaaqb
https://dl.doubtnut.com/l/_AfWJ2HjrpJ8X

Answer: C

° Watch Video Solution

10. Water from a tap emerges vertically downwards with iitial velocity
4ms~1. The cross-sectional area of the tap is A. The flow is steady and
pressure is constant thorughout the stream of water. The distance h

vertically below the tap, where the cross-sectional area of the stream

2
becomes 3 is (g = 1Om/52)

A.05m
B.1Tm
C.1.5m

D.22m

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_AfWJ2HjrpJ8X
https://dl.doubtnut.com/l/_D1WE8K1Bwkbf

11. 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 holw on the side wall at a depth of 2h/3, where h is the height of
the jar. The water issuing out from the first jar falls at a 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

A.R, >R,

B.R, <R,

C.R,=2xR,

D.R, =R,

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_suL5xQmK8SOH

12.
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There are two holes O, and O, in a tank of height H. The water emerging

from O, and O, strikes the ground at the same points as shows in fig.

Then:
A.H = h1 + h2
B.H = h2 - h1
CH= h1h2
h
D.H=—
h1
Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_RvsEA0D6iJnl

13. A tube is mounted so that it's base is at height h above the horizontal
ground. The tank is filed with water to a depth h. A hole is punched in the
side of the tank at depth y below water surface. Then the value of y so
that the range of emerging stream be maximum is

A.h

B.h/2

C.h/4

D.3h/4

Answer: A

o Watch Video Solution

14. A tank full of water has a small hole at the bottom. If one-fourth of the

tank is emptied in t; seconds and the remaining three-fourths of the tank

t
1

is emptied in t, seconds. Then the ratio . is
2


https://dl.doubtnut.com/l/_RvsEA0D6iJnl
https://dl.doubtnut.com/l/_87e9MFBkTAjW
https://dl.doubtnut.com/l/_jiufLYQAb0dP

AN/3
B.v/2
C.

D

1
2
2
—=-1
3

Answer: D

° Watch Video Solution

15. There are two holes one each along the opposite sides of a wide
rectangular tak. The cross section of each hole is 0.01m? and the vertical
distance between the holes is one meter. The tak is filled with water. The

net force on the tak in newton when water flows out of the holes is

(density of water 1000kg/m3)

A.100
B. 200

C.300


https://dl.doubtnut.com/l/_jiufLYQAb0dP
https://dl.doubtnut.com/l/_2aIhSHgZa3sl

D. 400

Answer: B

o Watch Video Solution

16. A tank with vertical walls is mounted so that its base is at a height H
above the horizontal ground. The tak is filled with water to a depth h. A
hole is puched in the side wall of the tank at a depth x below the water

surface. To have maximum range of the emerging stream, the value of x is

H+h
4
H+h
2
H+h
3
3(H + h)
4

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_2aIhSHgZa3sl
https://dl.doubtnut.com/l/_2NMnHjU3isoM

17. There is a small hole at the bottom of tank filled with water. If total

pressure at the bottom is 3atm(1atm = 105Nm'2), then find the velocity
of water flowing from hole.

A.+/400m/s

B.~/200m/s

C.1/600m/s

D. /500m/s

Answer: A

o Watch Video Solution

18. The level of a liquid in a vessel kept constant at 50 cm. it has three
identical horizontal tubes each of length 60 cm coming out at heights
5,0 and 15 cm respectively. If a single tube of the same radius as that of
the three tubes can replace the three tubes when placed horizontaly at

the bottom of the vessel length of that tube is


https://dl.doubtnut.com/l/_tmLmnS6aOtoO
https://dl.doubtnut.com/l/_oaQTnekbn4ba

A.25cm

B.40 cm

C.125cm

D.50 cm

Answer: A

o Watch Video Solution

19. A tube of radius R and length L is connected in series with another

R L
tube of radius 5 and length 8 if the pressure across the tubes taken

together is P, the pressure across the two tubes separately are:

P q P
A — —
p 445
P q 3P
B. — —
3 ¢
P 3P
C.— and —
4 2
P 2P
D.— and —
3 3


https://dl.doubtnut.com/l/_oaQTnekbn4ba
https://dl.doubtnut.com/l/_NCVyQh3dbv8d

Answer: D

° Watch Video Solution

20. A capillary tube is attached horizontally to a constant pressure head
arrangement. If the radius of the capillary tube is increased by 10 %, then
the rate of flow of the liquid shall change nearly by

A.-40 %

B.+40 %

C+21%

D.+46 %

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_NCVyQh3dbv8d
https://dl.doubtnut.com/l/_Z6mqfvBwP32r

21. Three horizontal capillary tubes of same radii and length L, L, and L,
are fitted side by side a little above the bottom, to the wall of a tank that
is filled with water. The length of a single capillary tube of same radius
that can replace the three tubes such that thwe rate of flow of water
through the single tube equals the combined rate of flow through the

three tubes is

LyL,yLg

L, +L,+L,
L1L2L3

LyL,+ LyLsy+ Lsly
L +Ly+L,
CC.————————
LyL,L
LyLy+LyLy+ Lyl

D.
L1L2L3

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_YksaRCahSEdA

22. One spherical ball of radius R, density of released in liquid of density

d/2 attains a terminal velocity V. Another ball of radius 2R and density 1.5

d released in the liquid will attain a terminal velocity

A2V

B.4V

c.eVv

D.8V

Answer: D

o Watch Video Solution

23. When a solid ball of volume V is falling through a viscous liquid, a
viscous force F acts of it. If another ball of volume 2 V of the same
meterial is falling through the same liquid then the viscous force

experienced by it will be (when both fall with terminal velocities).


https://dl.doubtnut.com/l/_8Gtom6CadeFB
https://dl.doubtnut.com/l/_zFDTxRnJe6Tu

C.2F

NG

Answer: C

o Watch Video Solution

24. A metalic wire of diameter d is lying horizontally o the surface of

water. The maximum length of wire so that is may not sink will be

2T
A —
ndg
21g
B.\/ —
nd
2nd
C\/—
Tg
D. any length

Answer: D


https://dl.doubtnut.com/l/_zFDTxRnJe6Tu
https://dl.doubtnut.com/l/_TVGp2spGW424

o Watch Video Solution

25. A liquid is filled into a semi eliiptical cross section with a as semi major
axis and b as semi minor axis. The rato of surface tension forces on the

curved part and the plane part of the tube in vertical position will be

n(a + b)
4b
2na

B. —
b

c na
" 4b
n(a - b)

4b

Answer: A

o Watch Video Solution

26. A liquid drop of diameter D breaks up into 27 drops. Find the resultant

change in energy.


https://dl.doubtnut.com/l/_TVGp2spGW424
https://dl.doubtnut.com/l/_aur3SAJMi77N
https://dl.doubtnut.com/l/_T4c635qg4OrC

A. 2nTD?

B. nTD?

nTD?

D. 4nTD?

Answer: A

o Watch Video Solution

27. A film of water is formed between two straight parallel wires of length
10 cm each separated by 0.5cm If their separation is increased by 1mm

while still maintaining their parallelism, how much work will have to be

done (Surface tension of water = 7.2 x 10'2;)

A.7.22 x 10757
B.1.44 x 107°J
C.2.88x10°°J

D.5.76 x 107°J


https://dl.doubtnut.com/l/_T4c635qg4OrC
https://dl.doubtnut.com/l/_i3JO2JydbPj4

Answer: B

° Watch Video Solution

28. A soap film in formed on a frame of area 4 x 10 ~3m?. If the area of the

film in reduced to half, then the change in the potential energy of the film

is (surface tension of soap solution = 40 x 10'3N/m)

A.32x10°°J
B.16 x 107°J
C.8x10°°J

D. 16 x 10°J

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_i3JO2JydbPj4
https://dl.doubtnut.com/l/_izodmW8IsT5W

29. The work done is blowing a soap bubble of volume V is W. The work

done in blowing a soap bubble of volume 2V is

Answer: B

o Watch Video Solution

30. The lower end of a capillary tube of radius r is placed vertically in
water of density p , surface tension S. The rice of water in the capillary
tube is upto height h, then heat evolved is
nr’h’dg
2]

nrzhzdg
J

A+

B. +


https://dl.doubtnut.com/l/_1f4bhzfKXAXn
https://dl.doubtnut.com/l/_PpYtbb9xbMTh

nr’h?dg
Y
2,2
nr-h-d
D. - J
J

Answer: A

o Watch Video Solution

31. Four identical capillary tubes a,b,c and d are dipped in four beakers
containing water with tube a vertically, tube b at 30 ° tube c at 45° and
tube d at 60 ° inclination with the vertical. Arrange the lengths of water
column in the tubes in descending order.

A.d,cb,a

B.d,a,b,c

C.acd,b

D.a,b,c,d

Answer: A

(e~ |


https://dl.doubtnut.com/l/_PpYtbb9xbMTh
https://dl.doubtnut.com/l/_Ir8Nd00g7tDA

[ @ Watch Video Solution J

32. A vessel whose bottom has round holes with diameter of 1 mm is filled
with water Assuming that surface tenstion acts only at holes, then the

maximum height to which the water can be filled in vessel without

leakage is (given surface tension of water is 75><10'3N/m) and
g= 10m/s>

A.3cm

B.0.3 cm

C.3mm

D.3m

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_Ir8Nd00g7tDA
https://dl.doubtnut.com/l/_Mf32eeZcbcLl

33. Water rises to a height h; in a capillary tube in a stationary lift. If the
lift moves up with uniform acceleration it rises to a height h,, then
acceleration of the lift is

hy - hy
hy

hy by
hy

Answer: D

o Watch Video Solution

34. The radii of the two columne is U-tube are r; and rz( > rl). When a

liquid of density p (angle of contact is 0° )) is filled in it, the level


https://dl.doubtnut.com/l/_bBL5XkcqXj4v
https://dl.doubtnut.com/l/_JJnTVcyI7hlu

different of liquid in two arms is h. The surface tension of liquid is

(g = acceleration due to gravity)

pghr,r,

2(r2 - rl)
pgh(r2 - rl)

2rorq

{0)

pghr,ry

)

pgh

A

C.

D.

Answer: A

o Watch Video Solution

35. The potential energy of the liquid of surface tension T and density p

that rises into the capillary tube is

A 712T2p2g

B. 4HT2p2g


https://dl.doubtnut.com/l/_JJnTVcyI7hlu
https://dl.doubtnut.com/l/_WJe18cTgUU88

Answer: C

o Watch Video Solution

36. A small air bubble of 0.1 mm diameter is formed just below the surface
of water. If surface tension tension of water is 0.072 Nm ™1, the pressure
inside the air bubble in kilo pascal is (Atmospheric pressure
= 1.01 x 10°Pa)

A. 289

B. 0.289

C.0.0289

D.103.88

Answer: D

(e~ |


https://dl.doubtnut.com/l/_WJe18cTgUU88
https://dl.doubtnut.com/l/_ZkixZAwP3TSw

[ @ Watch Video Solution J

37. A spherical soap bubble of radius 1 cm is formed inside another of
radius 4 cm. The radius of single soap bubble which maintains the same
pressure difference as inside the smaller and outside the larger soap

bubble is cm.

Al

B.0.8

C.0.5

D.0.25

Answer: B

o Watch Video Solution

38. The depth of water at which air bubble of radius 0.4 mm remains in

equilibrium is (Twater =72 % 10'3N/m)


https://dl.doubtnut.com/l/_ZkixZAwP3TSw
https://dl.doubtnut.com/l/_4o69BPV3mWz1
https://dl.doubtnut.com/l/_8lF7Z83ls92s

A. 3.67cm

B.3.67m

C.6.37cm

D.5.32cm

Answer: A

o Watch Video Solution

39. Two separate air bubbles (radii 0.002cm and 0.004) formed of the same
liquid (surface tension 0.07N/m) come together to form a double bubble.
Find the radius and the sense of curvature of the internal film surface
common to both the bubbles.

A. 0.001 cm

B. 0.002 cm

C.0.004 cm

D.0.003 cm


https://dl.doubtnut.com/l/_8lF7Z83ls92s
https://dl.doubtnut.com/l/_Lg4HF7TUfQjb

Answer: C

° Watch Video Solution

40. The excess pressure inside a spherical soap bubble of radius 1 cm is
balanced by a column of oil (specific gravity =0.8), 2 mm high, the
surface tension of the bubble is

A.3.92N/m

B.0.0392N/m

C.0.392N/m

D. 0.00392N/m

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_Lg4HF7TUfQjb
https://dl.doubtnut.com/l/_GVkJFJDSXfRJ
https://dl.doubtnut.com/l/_BtfMspmzPqGx

1. A hydraulic press with the larger piston of diameter 35 cm at a heigth
of 1.5 m relative to the smaller piston of diameter 10 cm. The mass on the
smaller piston is 20 kg. What is the force exerted on the load placed. On
the larger piston ? The density of oil in the press is 750kgm -3

A.5x 103N

B.1.3 x 103N

C.3.7 x 103N

D. 4.8 x 103N

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_BtfMspmzPqGx

The hydraulic press shown in the figure is used to raise the mass M
through a height of 50 mm by performing 500 ] of work at the small
piston. The diameter of the large piston is 10 cm while that of the smaller
one is 2 cm. The mass M is

A 104kg

B. 10%kg

C. 100kg

D. 10°kg

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_yWO69l25L9n4

3. A small ball of density p is immersed in a liquid of density o( > p) to a
depth h and released. The height above the surface of water up to which

the ball will jump is

A(B 1)h
o
B, (8+1)h
o
o
Cl—-1}h
p
D. +1 h
p
Answer: C

o Watch Video Solution

4. A bowl of soap water is at rest on a table in the dining compartment of
a train, if the acceleration of the train is g/4 in forward direction the

angle made by its surface withh horizontal is


https://dl.doubtnut.com/l/_yWO69l25L9n4
https://dl.doubtnut.com/l/_f0VyA1Wo5tDH
https://dl.doubtnut.com/l/_OVQH7W84MXOx

A. tan”

N | =

B~

B.tan"!

C.tan"!

gl —

D.tan”

— —  —_ —

W=

N S NS ——

Answer: B

o Watch Video Solution

5. A metallic sphere with an internal cavity weighs 40gwt in air and 20gwt
in water. If the density of the material with cavity be 8gpercm?® then the
volume of cavity is :

A. zero

B. 15cm?>

C.5cm3

D. 20cm?


https://dl.doubtnut.com/l/_OVQH7W84MXOx
https://dl.doubtnut.com/l/_iBLKmesU1roE

Answer: B

° Watch Video Solution

6. A cylindrical tank has a hole of 2cm? at its bottom if the water is
allowed to flow into tank from a tube above it at the rate of 100cm3/s
then find the maximum height upto which water can rise in the tank (take
=g = 10ms~?)

A.2.5 % 107%m

B.1.25 x 10 ?m

C.5.5x 107 2m

D.3.5 x 10 2m

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_iBLKmesU1roE
https://dl.doubtnut.com/l/_V3GpmRw0qoow

7. A vessel has water to height of 40 cm. it has three horizontal capillary
tubes of same diameter each of length 15 cm coming out at height 10 cm,
15 ¢cm, 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:

A.45cm

B.5cm

C.8cm

D.16 cm

Answer: C

o Watch Video Solution

8. A spherical solild of volume V is made of a material of density p;. It is

falling through a liquid of density pz(p2 < pl). Assume that the liquid


https://dl.doubtnut.com/l/_MUT31OPCKZ0P
https://dl.doubtnut.com/l/_1JZNodgN4MlN

applies a viscous froce on the ball that is proportional ti the its speed v,

ey Ficoous = - kv2(k > 0). The terminal speed of the ball is
Vgp,
A. T
Vg(p1 - Pz)
B. T
\/Vg(Pl - Pz)
C. T
Vap,
D.—
k
Answer: C

o Watch Video Solution

9. A block of mass 1 kg and density 0.8g/cm? is held stationary with the
help of a string as shown in figure. The tank is accelerating vertically

upwards with an acceleration a = 1.0m/s?. Find


https://dl.doubtnut.com/l/_1JZNodgN4MlN
https://dl.doubtnut.com/l/_5A6d0dYyLqht

(a) the tension in the string,

(b) if the string is now cut find the acceleration of block.

(Take g = 10m/s? and density of water = 103kg/m3).

AT =22N
B.T = 2.75N
C.T=3N

D.T = 24N

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_5A6d0dYyLqht
https://dl.doubtnut.com/l/_MnDs2CeviiS5

10. Fig, shows a U-tube of uniform cross-sectional area A accelerated with

acceleration a as shown. If d is the separation between the limbs. Then

the difference in the levels of the liquid in the U - tube is

|
N
m;l

Answer: A



https://dl.doubtnut.com/l/_MnDs2CeviiS5

° Watch Video Solution

11. A cubical block of wood of edge 3 cm floats in water. The lower surface
of the cube just touches the free end of a vertical spring fixed at the
bottom of the pot. Find the maximum weight that can be put on the
block without wetting it. Density of wood =800kgm 3 and spring constant

of the spring = 50Nm~'Takeg = 10ms 2.

A.1.35N

B. 1.55N


https://dl.doubtnut.com/l/_MnDs2CeviiS5
https://dl.doubtnut.com/l/_zttiE5lGP9dU

C.1.65N

D.1.75N

Answer: A

o Watch Video Solution

12. -

m
A

In the arrangement shown in the figure = 3 and the ratio of density
B


https://dl.doubtnut.com/l/_zttiE5lGP9dU
https://dl.doubtnut.com/l/_42vkmDmvShyJ

of block B and the liquid is 2: 1 The system is released from rest. Then

A. block B will oscillate but not simple harmonically

B. block B will oscillate simple harmonically

C. the system will remain in equilibarium

D. None of the above

Answer: A

o Watch Video Solution

13. A square box of water has a small hole located the bottom corners.
When the box is full and sitting on a level surface, complete opening of
the hole results in a flow of water with a speed v, as shown in Fig. (a).

when the box is still half empty, it is tilted by 45 ° so that hole is at the


https://dl.doubtnut.com/l/_42vkmDmvShyJ
https://dl.doubtnut.com/l/_jTXViOntYxs3

lowest point. Now the water will flow out with a speed of

%

(a) Initial (b) Later on

Answer: D

° Watch Video Solution

14. A liquid of density p is flowing with a speed v through a pipe of cross

sectional area A. The pipe is bent in the shape of a right angles as shown.


https://dl.doubtnut.com/l/_jTXViOntYxs3
https://dl.doubtnut.com/l/_RzQA5FK9973V

What force should be exerted on the pipe at the corner to keep it fixed?

V2SV
A —
p

B. \/ESVZp

—SV(2)p

C./3 5

D./35V%p

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_RzQA5FK9973V

15. A light cylindrical vessel is kept on a horizontal surface it's base area is
A. A hole of cross-sectional area a is made just at it's bottom side. The
minimum coefficient of friction necessary for not sliding of vessel dueto

the impact force of the emerging liquid.

A.varying

Answer: C

o Watch Video Solution

16. A small hole is made at the bottom of a symmetrical jar as shown in
figure. A liquid is filled in to the jar up to a certain height. The rate of

dissension of liquid is independent of level of the liquid in the jar. Then


https://dl.doubtnut.com/l/_dCRjAIO242fd
https://dl.doubtnut.com/l/_4JicRJCTvDze

the surface of jar is a surface of revolution of curve

A.y=kx4
B.y:kx2
C.kax3
D.y=kx5
Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_4JicRJCTvDze

17. A drop of water of mass m and density p is placed between two weill
cleaned glass plates, the distance between which is d. What is the force of
attraction between the plates?

(T = surface tension)

Tm
A—
2pd?
4Tm
. pd2
2Tm
. pd2
Tm
. pd2

Answer: C

o Watch Video Solution

18. A drop of liquid of density p is floating half-immersed in a liquid of
density d. If o is the surface tension the diameter of the drop of the liquid

is


https://dl.doubtnut.com/l/_liLShy9mOBFf
https://dl.doubtnut.com/l/_E3FbZGAFQjIb

30

A \/t(zp _d)
60

> \/g(Zp ~d)
40

¢ \/g(Zp ~d)

S \/ 120
"V g@2p-a)

Answer: D

o Watch Video Solution

19. A straw 6cm long floats on water. The water film on one side has
surface tension of 50dyn/cm. On the other side, camphor reduces the

surface tension to 40dyn/cm. The resultant force acting on the straw is

A. 60 dyne
B. 10 dyne
C.30dyne

D. 0 dyne



https://dl.doubtnut.com/l/_E3FbZGAFQjIb
https://dl.doubtnut.com/l/_IUbj8mcTdKGj

Answer: A

° Watch Video Solution

20. A capillary tube is immersed vertically in water such that the height of
liquid column is found to be x on the surface of the earth. When it is
taken to mine the capillaryrise is y if R is the radius of the earth. Then the

depth of mine is

0-x)

X

0-x)

A.d=R

B.d=R

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_IUbj8mcTdKGj
https://dl.doubtnut.com/l/_9aQbDTYXqPhr

21. Eight spherical droplets, each of radius r of a liquid of density p and
surface ternsion T coalesce to form one big drop. If s is the specific heat
of the liquid then the rise in the temperature of the liquid in this process
is

2T

3rps

3T

rps
3T

2rps

rpr

Answer: C

o Watch Video Solution

22. A bubble having surface tension T and radius R is formed on a ring of
radius b(b < < R). Air is blown inside the tube with velocity v as shown.

The air molecule collides perpendicularly with the wall of the bubble and


https://dl.doubtnut.com/l/_AWgBKXd5dQiR
https://dl.doubtnut.com/l/_X2QzBgIFktHe

stops. Calculate the radius at which the bubble separates from the ring.

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_X2QzBgIFktHe

F|le«— Capillan

my
23.

Soapy water drips from a capillary tube. When the drop breaks away, the
diameter of its neck is D. The mass of the drop is m. Find the surface

tension of soapy? Water?

mg
2D
mg

nD?


https://dl.doubtnut.com/l/_EsF8suyfpE6T

mg
"nD
mg
D. ——
2nD

Answer: C

° Watch Video Solution

24. A thin liquid film formed between a U-shaped wire and a light slider
supports a weight of 1.5 x 102N (see figure). The length of the slider is

30cm and its weight negligible. The surface tension of the liquid film is

i

A.0.0125Nm 1


https://dl.doubtnut.com/l/_EsF8suyfpE6T
https://dl.doubtnut.com/l/_ljxvTdew7avK

B.0.1Nm"!

C.0.05Nm"!

D. 0.025Nm "1

Answer: D

° Watch Video Solution

25. Two mercury drops (each of radius r) merge to form a bigger drop.

The surface energy of the bigger drop, if T is the surface tension is

A. 2532

B. 4nr’T

C. 21T

D. 28/37r2

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_ljxvTdew7avK
https://dl.doubtnut.com/l/_YXhqH0uEbYCO

26. if a ball of steel (density p = 7.8g/cm?) attains a terminal velocity of
10cm/s when falling in a tank of water (coefficient of viscosity,

Nwaer = 8:5 X 107Ps s), then its terminal velocity in glycerine
(p = 1.Zg/cm2, n= 13.2Pas) would be nearly

A 1.6 x 10 °cms !

B.6.25 x 10 4cms !

C.6.45 x 10 " *cms -1

D.1.5 x 10 5cms ™!

Answer: B

° Watch Video Solution

27. Work done in increasing the size of a soap bubble from a radius of

3cm to 5¢m s nearly (Surface tension of soap solution = 0.03Nm™1)


https://dl.doubtnut.com/l/_YXhqH0uEbYCO
https://dl.doubtnut.com/l/_5ovjx1u2NZtW
https://dl.doubtnut.com/l/_P9pxE6RUtxEo

A. 0.2mrmJ

B. 2mmJ

C.0.4mmmJ

D.4mmJ

Answer: C

o Watch Video Solution

28. Water is flowing continuously from a tap having an internal diameter
8 x 103m. The water velocity as it leaves the tap is 0.4ms~1. The diameter
of the water stream at a distance 2 x 10~ !'m below the tap is close to:

A.7.5x103m

B.9.6 x 10 3m

C.3.6 x1073m

D.5.0 x 10 3m


https://dl.doubtnut.com/l/_P9pxE6RUtxEo
https://dl.doubtnut.com/l/_SlyOo908wOsF

Answer: C

° Watch Video Solution

29. A ball is made of a material of density p where p_;; <p <p, ... with
poir @and p,...r representing the densities of oil and water, respectively.
The oil and water are immiscible. If the above ball is in equilibrium in a
mixture of this oil and water, which of the following pictures represents

its equilibrium position?

D e—O) |

—— e i i s

e —— —— ot e

———— s b

2) |



https://dl.doubtnut.com/l/_SlyOo908wOsF
https://dl.doubtnut.com/l/_5MLtoeaj7yMu

3) f======

wa.t_e_l:
“Toil
C.
4) |
D."
Answer: B

° Watch Video Solution

Single Answer Questions

1. A tall cylinder is filled with viscous oil. A round pebble is dropped from

the top with zero initial velocity. From the plot shown in figure, indicate


https://dl.doubtnut.com/l/_5MLtoeaj7yMu
https://dl.doubtnut.com/l/_0AEw8TKdY0re

the one that represents the velocity (v) of the pebble as a function of

time (¢)
)
(A)
A. t
)
B
t
B.
)
©)
—
t
C.

Answer: C



https://dl.doubtnut.com/l/_0AEw8TKdY0re

l ° Watch Video Solution

2. Which of the following diagrams does not represent a streamline flow?

(A)

N

A.

c>

- —


https://dl.doubtnut.com/l/_0AEw8TKdY0re
https://dl.doubtnut.com/l/_P1PTgFFt2hmc

Answer: D

o Watch Video Solution

3. Along a streamline,

A. the velocity of a fluid particle remains constant

B.the velocity of all fluid particles crossing a given position is

constant

C. the velocity of all fluid particles at a given instant is constant

D. the speed of a fluid particle remains constant.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_P1PTgFFt2hmc
https://dl.doubtnut.com/l/_AA6Px34UXo9w

4. An ideal fluid flows through a pipe of circular cross-section made of two
sections with diameters 2.5cm and 3.75cm. The ratio of the velocities in
the two pipes is

A.9:4

B.3:2

C.V/3:\2

D. \/E \/5

Answer: A

o Watch Video Solution

5.The angle of contact at the interface of water glass is 0 ° ethylalcohol-
glass is 0 ° mercury glas is 140 ° and methyliodide-glass is 30 ° A glass
capillary is put in a through containing one of these four liquids. It is

observed that the meniscus is convex. The liquid in the through is


https://dl.doubtnut.com/l/_AA6Px34UXo9w
https://dl.doubtnut.com/l/_CHAlcr5BIMS7
https://dl.doubtnut.com/l/_TW2ycugjehmf

A. water

B. ethylalcohol

C. mercury

D. methyliodide

Answer: C

o Watch Video Solution

6. For a surface molecule,

A. the net force on it is zero

B. there is a net upward force

C. the potential energy is less than that of a molecule inside

D. the potential energy is more than the of a molecule inside.

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_TW2ycugjehmf
https://dl.doubtnut.com/l/_c9KOssxlUgxS

7. Pressure is a scalar quantity, because

A. it is the ratio of force to area and both force and area are vectors.

B.it is the ratio of the magnitude of the force to area parallel to

surface.

C. it is the ratio of the component of the force normal to the area.

D. it does not depend on the size of the area chosen.

Answer: C

o Watch Video Solution

8. The force required to take away flat plate of radius 4cm from the

surface of water is (surface tension os water = 70dyne/cm)

A.1221.2dyne

B. 1589.2dyne


https://dl.doubtnut.com/l/_c9KOssxlUgxS
https://dl.doubtnut.com/l/_K1uXN8eeRgux
https://dl.doubtnut.com/l/_vp46TGBLkctr

C. 1645.3dyne

D. 1758.4dyne

Answer: D

° Watch Video Solution

9. The surface tension of a soap solution is 0.05 Nm~! How much work is
done to produce a soap bubble of radius 0.03 m?

A.1.8x 1072

B.2.1x1073J

C.1.5x1072J

D.1.1x1073J

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_vp46TGBLkctr
https://dl.doubtnut.com/l/_nJgPb7r8lIaP
https://dl.doubtnut.com/l/_ysssdvIalR1L

10. Water rises in a capillary tube to a height of 2.0cm. In another capillary

tube whose radius is one third of it, how much the water will rise?

A. 60 mm

B.80 mm

C.40 mm

D.30 mm

Answer: A

o Watch Video Solution

11. Water is flowing through a horizontal tube. The pressure of the liquid
in the portion where velocity is 2m/s is 2 m of Hg. What will be the
pressure in the portion where velocity is 4m/s

A.2.66 x 10°Pa

B.2.78 x 10°Pa


https://dl.doubtnut.com/l/_ysssdvIalR1L
https://dl.doubtnut.com/l/_pVxabeifwq2Z

C.2.84 x 10°Pa

D. 2.60 x 10°Pa

Answer: A

° Watch Video Solution

12. Air is streaming past a horizontal airplane wing such that its speed is
90ms~! at the lower surface and 120ms-! over the upper surface. The
wing is 10m long and has an average width of 2m, the difference of
pressure on the two sides and the gross lift on the wing respectively, are
(density of air = 1.3kgm3)

A.4.095Pa

B. 409.5Pa

C. 4095.0Pa

D. 40.95Pa

Answer: C


https://dl.doubtnut.com/l/_pVxabeifwq2Z
https://dl.doubtnut.com/l/_q9B9Gx5pbEWq

° Watch Video Solution

13. In which of the following types of flows is the Bernoulli's theorem

strictly applicable:

A. Streamlines and rotational

B. Turbulent and rotational

C. Turbulent and irrotational

D. Streamlines and irrotational

Answer: D

o Watch Video Solution

14. A U tube contains water and methylated spirts separated by mercury
columns in the two arms are in level with 10.0cm of water in one arm and

12.5 cm of spirit in the other. What is the relative density of spirit?


https://dl.doubtnut.com/l/_q9B9Gx5pbEWq
https://dl.doubtnut.com/l/_gWNBme1f9Rxv
https://dl.doubtnut.com/l/_jVYTjFzhGGbF

A.5/4

B.1/2

C.2/5

D.4/5

Answer: D

o Watch Video Solution

15. Ice berg floats in water with part of it submerged. What is the fraction

of the volume of iceberg suberged, if the density of ice is p; = 0.917g/cm?

?

A.0.917

1000

- 917
83

1000

1000
83


https://dl.doubtnut.com/l/_jVYTjFzhGGbF
https://dl.doubtnut.com/l/_DGKdiIhkZ4Jq

Answer: A

° Watch Video Solution

16.
A vessel filled with water is kept on a weighing pan and the scale adjusted
to zero. A block of mass 10 kg is suspended by a massless spring of spring

constant k = 100N/m. This block is submerged inside into the water in


https://dl.doubtnut.com/l/_DGKdiIhkZ4Jq
https://dl.doubtnut.com/l/_SKVSLhAGpw5R

the vessel such that elongation i spring is x = 10cm. What is the reading

of the scale?

A.100 N

B.10N

C.1MON

D.90 N

Answer: D

o Watch Video Solution

17. Two mercury droplets radii 0.1 cm and 0.2 cm collapse into one single
drop. What amount of energy is released/absorbed? The sur4face tension
of mercury T = 435.5 x 10" 3Nm ™!

A.32.23 x 107 (Released)

B.32.23 x 10~/ (Absorbed)

C.64.46 x 107 (Absorbed)


https://dl.doubtnut.com/l/_SKVSLhAGpw5R
https://dl.doubtnut.com/l/_a86CfSeImRwz

D. 64.46 x 107 (released)

Answer: B

° Watch Video Solution

18. The surface tension and vapour pressure of water at 20°C is
7.28 x 10 °Nm ! and 2.33 x 103Paq, respectively. What is the radius of the
smalalest spherical water droplet which can form without evaporating at
20°C?

A.3.125 x 10™°m

B.12.5 x 10™°m

C.6.25x 10™°m

D. none of these

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_a86CfSeImRwz
https://dl.doubtnut.com/l/_cJMjE7L5SDkx

19. 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

LA SIS IS SIS SIS IS S 1SS

A.pg (V + nth)
B. Mg
C.Mg - Vpg

D. Mg + nR’hpg

Answer: A


https://dl.doubtnut.com/l/_vIQsDziQ1nNz

° Watch Video Solution

.
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20. a
The top view of closed compartment containing liquid is moving with an
acceleration along x-axis as shown. Find the incorrect statement

A.The pressure at Aand O is same

B. The pressure at O and O, is same

C.The pressure at B and C is same

D. The pressure at D and E is same



https://dl.doubtnut.com/l/_vIQsDziQ1nNz
https://dl.doubtnut.com/l/_dbt520Oo9p8E

Answer: C

° Watch Video Solution

Air |

et attle apbia s Viats et Wiar ehbiass wotin setin rd Taaie Natie Gaeh Wat Wars e e

B

21. u
A cylinder stands vertical in two immiscible liquids of densities p and 2p
as shown. Find the difference in pressure at point A and B:

A. 2nigh

B. 3pgh

C.4pgh


https://dl.doubtnut.com/l/_dbt520Oo9p8E
https://dl.doubtnut.com/l/_FgI6JupFrWXF

D.none

Answer: B

o Watch Video Solution

H?2 e

vhB v .
|4
22. L

A vessel of height H and length L contains a liquid of density p upto
height H/2 The vessel start accelerating horizontally with acceleration a
towards right. If A is the point at the surface of the liquid at right . If A is

the point at the surface of the liquid at right end while the vessel is


https://dl.doubtnut.com/l/_FgI6JupFrWXF
https://dl.doubtnut.com/l/_VqxLheJ1xptX

accelerating and B is the point at bottom of the vessel on the other end,
the difference of pressures at B and A will be

A g(gH +al)
B. g(gH- al)

C.2p(gH - al)

3p
D. E(gH +al)

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_VqxLheJ1xptX

23.
In the syphon as shown which of the option is not correct, if h, > h; and
hy <hy?

A.pg <DPp

B.pg > Pc

Cpg=rc

D.pE<pB

Answer: D

| ° Watch Video Solution


https://dl.doubtnut.com/l/_oJVHskxWLiXG

24. Equal volume of two immiscible liquids of densities p and 2p are filled
in a vessel as shown in the figure. Two small holes are punched at depths
h/2 and 3h/2 from the surface of lighter liquid. If v; and v, are the

velocities of efflux at these two holes, then v, /v, is

c—— —aw

'\
fh O—> v,
p
i e
f]’l 20 O—r V2
vy U o

Answer: D


https://dl.doubtnut.com/l/_oJVHskxWLiXG
https://dl.doubtnut.com/l/_LWdR6MW7Az23

o Watch Video Solution

25. The velocity of the liquid coming out of a small hole of a vessel
containing two different liquids of densities 2p and p as shown in the

figureis

2h

A\/gh


https://dl.doubtnut.com/l/_LWdR6MW7Az23
https://dl.doubtnut.com/l/_zFLbLUxGOv7O

B.2v/gh

C.2\/2gh

D./6gh

Answer: B

° Watch Video Solution

O (Pivot)

26.

The fig shows a semo-cylinderical massless gate of unit length


https://dl.doubtnut.com/l/_zFLbLUxGOv7O
https://dl.doubtnut.com/l/_b7CJHTu19uC5

perpendicular to the plane of the page and is pivoted at the point O
holding a stationary liquid of density p. A horizontal foce F is applied at

its lowest position to keep it stationary. The magnitude of the force is:

3 2
A. —pgR
P9
9
B. —pgR?
P9

C.pgR?

D. 2pgR2

Answer: D

o Watch Video Solution

27. A wooden block is floating in a water tank. The block is pressed to its

bottom. During this process, work done is equal to :

A. work done against upthrust exerted by the water

B. Work done against upthrust plus loss of gravitational potential

energy of the block


https://dl.doubtnut.com/l/_b7CJHTu19uC5
https://dl.doubtnut.com/l/_0hziW3PehSKW

C.Work done against upthrust minus loss of ravitational potential

energy of the block

D. all the above

Answer: C

o Watch Video Solution

28. A sphere of solid material of specific gravity 8 has a concentric
spherical cavity and just sinks in water. The ratio of radius of cavity to

that of outer radius of the sphere must be

71/3

A ——
2

51/3

B. —
2

91/3

¢

31/3



https://dl.doubtnut.com/l/_0hziW3PehSKW
https://dl.doubtnut.com/l/_dxWsUvkc0axz

| o Watch Video Solution

29. A cylindrical tank of height H is open at the top end and it has a

radius r. Water is filled in it up to a height of h. The time taken to empty

the tank through a hole of radius r' in its bottom is

wi
)
C.Vh(H)

5 (0)

Answer: A

o Watch Video Solution

30. Two unequal blocks placed over each other of densities o, and o, are

immersed in a fluid of density of o. The block of density o; is fully


https://dl.doubtnut.com/l/_dxWsUvkc0axz
https://dl.doubtnut.com/l/_5y0VoGwE0XP0
https://dl.doubtnut.com/l/_QNxgNMJDbUcm

1
submerged so that ratio of their masses is > and o/0; =2 and g/0, = 0.5

.Find the degree of submergence of the upper block of density o5.
A.50 % submerged
B. 25 % submerged
C.75% submerged

D. full submerged

Answer: D

o Watch Video Solution

31. A thin uniform cylindrical shell, closed at both ends, is partially filled
with water. It is floating vertically in water in half-submerged state. If p . is
the relative density of the material of the shell with respect to water, then

the correct statement is that the shell is

A. more than half-filled if p . is less than 0.5

B. more than half-filled if p . is more than 1.0


https://dl.doubtnut.com/l/_QNxgNMJDbUcm
https://dl.doubtnut.com/l/_Nn8SAtPIF2Pj

C. half-filled if p . is more than 0.5

D. less than half-filled if p . is less than 0.5

Answer: A

o Watch Video Solution

32. Two balls of same size but different masses m; and mz(m2 > ml) are
attached to the two ends of a thin light thread and dropped from a
certain height. It is known that the ciscous drag of air depends on the
size and velocities of the balls. other than the gravitational pull from the
earth and the viscous drag, the buoyant force from air also act on the
balls, the buoyant force on a ball equals to the wweight of air displaced
by the ball. After sufficiently long time from the instant the balls were
dropped both of them acquire uniform velocity known as terminal
velocity. When the balls have acquired terminal velocity, the tension in the

thread is

A.zero


https://dl.doubtnut.com/l/_Nn8SAtPIF2Pj
https://dl.doubtnut.com/l/_6BCEq36OpuDA

B. (m2 - ml)g
C. O.S(m2 + ml)g

D. O.S(m2 - ml)g

Answer: D

o Watch Video Solution

@\/

33.

Assilt is cut at the bottom, along the right bottom edge of a rectangular
tank. The slit is closed by a wooden wedge of mass m and apex angle 0 as
shown in figure. The vertical plane surface of the wedge is in contact with
the right vertical wall of the container. coefficient of static friction

between these two surfaces is p. To what maximum height can water be


https://dl.doubtnut.com/l/_6BCEq36OpuDA
https://dl.doubtnut.com/l/_oJpbBiTVT13H

filled in the tank without leakage from the slit ? The width of tank is b and

density of water is p.

_\/ 2m
YN} R —
pb(tanf - p)
4m

Y

pb(tanf - p)

2m

N

pb(sinf - pcoshH)

5 _\/ 2mcos6
"V pb(tanf - pcos0)

Answer: A

° Watch Video Solution

11 . I

. O

In figure-l is shown a sphere of mass m and radius r resting at the bottom



https://dl.doubtnut.com/l/_oJpbBiTVT13H
https://dl.doubtnut.com/l/_C2KeVKpFE6pZ

of a large container filled with water. Depth of the container is h. Density

of material of the sphere is the same as that of water. Now hte whole

sphere is slowly pulled out of water as shown in figure-ll Work done by

the agent in pulling the sphere is equal to

A. mgr

B. 0.5mgr

C. mg(5r + h)

D. mg(r + h)

Answer: A

o Watch Video Solution

35. There is a circular tube in a vertical plane. Two liquids which do not
mix and of densities d; and d, are filled in the tube. Each liquid subtends

90 ° angle at centre. Radius joining their interface make an angle a with


https://dl.doubtnut.com/l/_C2KeVKpFE6pZ
https://dl.doubtnut.com/l/_4mpRq46Ax9jZ

d,
vertical. Ratio — is :
d,

1 + sina

1 - sina
1 + cosa
1 - cosa
1 + tana
1 - tana

1 + sina

1 - cosa

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_4mpRq46Ax9jZ

36. A homogeneous solid cylinder of length L(LItH/2), cross-sectional area
A/5 is immersed such that it floats with its axis vertical at the liquid-liquid
interface with length L/4 in the denser liquid as shown in the figure. The
lower density liquid is open to atmosphere having pressure P(. Then

density D of solid is given by

>

@

Answer: A


https://dl.doubtnut.com/l/_9wmorblqAtQq

o Watch Video Solution

37. A wooden plank of length 1m and uniform cross-section is hinged at
one end to the bottom of a tank as shown in fig. The tank is filled with
water upto a hight 0.5m. The specific gravity of the plank is 0.5. Find the
angle 0 that the plank makes with the vertical in the equilibrium position.

(Exclude the case 6 = 0°)

A.45°

B.60°

C.30°


https://dl.doubtnut.com/l/_9wmorblqAtQq
https://dl.doubtnut.com/l/_GwXYapPBESYH

D.37°

Answer: A

° Watch Video Solution

38. A boat floating in a water tank is carrying a number of large stones. If

the stones are unloaded into water, what will happen to the water level?

A. fall

B. rise

C. remains same

D. cannot be determined

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_GwXYapPBESYH
https://dl.doubtnut.com/l/_hhiyP2mBCpm8

39. Consider a horizontally oriented syringe containing water located of a
height of 1.25m above the ground. The diameter of plunger is 8mm and
the diameter if the nozzle is 2mm. The plunger is pushed with a constant
speed of 0.25m/s. Find the horizontal range of water stream on the

ground. Take g = 10m/s?.

A 4m

B.6m

C.2m

D.8m


https://dl.doubtnut.com/l/_VEYoLw6htlPF

Answer: C

° Watch Video Solution

40.

An ideal liquid is flowing in two pipes, AC is inclined and BD is horizontal.
Both the pipes are connected by two vertical tubes of length h; and h, as
shown in the fig. The flow is streamline in both the pipes. if velocity of
liquid at A, B and C are 2m/s, 4m/s and 4m/s respectively, the velocity at D

will be

A.4m/s
B.\/14m/s

C.\/28m/s


https://dl.doubtnut.com/l/_VEYoLw6htlPF
https://dl.doubtnut.com/l/_x0D6p1JEZREP

D.none

Answer: C

° Watch Video Solution

41.
A fluid container is containing a liquid of density p is accelerating upward
with acceleration a along the inclined plane of inclination a as shown in

the figure. Then the angle of inclination 8 of free surface is


https://dl.doubtnut.com/l/_x0D6p1JEZREP
https://dl.doubtnut.com/l/_9vuWbWZ29ZN6

[ a
A.tan~1 ]
| gcosa

1 [ a + gsina
B.tan" " | ——

gcosa

. [ a - gsina
C.tan”

| g(1 + cosa)

) [ a - gsina
D.tan"

[ g(1 - cosa)

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_9vuWbWZ29ZN6

Cylindrical block of area of cross-section A and of material of density p is
placed in a liquid of density one third of density of block. The block
compress in the spring is one-third of te length of the block. if
acceleration due to gravity is g, the spring constant of the spring is

A.pAg

B. 2pAg

C.2pAg/3


https://dl.doubtnut.com/l/_sVo315Cmqzgb

D.pAg/3

Answer: B

o Watch Video Solution

43. A cubic block of side a is connected with two similar vertical springs as
shown. Initially, bottom surface of the block of density o touches the

surface of the fluid of density 2o while floating. A weight is placed on the


https://dl.doubtnut.com/l/_sVo315Cmqzgb
https://dl.doubtnut.com/l/_4XfjettUE4IB

block so that it is immersed half in the fluid, find the weight.

Answer: B

f


https://dl.doubtnut.com/l/_4XfjettUE4IB

| o Watch Video Solution
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44,

A cone of radius r and height r is under a liquid of density d.its base is
parallel to the free surface of the liquid at a depth H from it as
shown.What is the net force due to liquid on its curved surface? (neglect

atmospheric pressure)

r
A.ir’dg (H - 5)


https://dl.doubtnut.com/l/_4XfjettUE4IB
https://dl.doubtnut.com/l/_l7iGYAxNrbdI

3

r
C. nrzdg(ZH - 5)

2r
D.nr’dg| 2H - 3

2r
B. 2nr2dg(H - —)

Answer: A

o Watch Video Solution

45. A wooden stick of length L, radius R and density p has a small metal
piece of mass m ( of negligible volume) attached to its one end. Find the
minimum value for the mass m (in terms of given parameters) that would

make the stick float vertically in equilibrium in a liquid of density o( > p).

o
A. 271R2Lp(\/ o 1

B. TR%Lp -1

(o)
C.nR%Lp \/— -1
p



https://dl.doubtnut.com/l/_l7iGYAxNrbdI
https://dl.doubtnut.com/l/_O45H3PFCXOut

g
D.nR%Lp \/— -1
p

Answer: C

o Watch Video Solution

p
T,——-»lgih
5 T
o 4 J =c h
A
' B

46.

The cross-sectional areas of a tube T, and the hole in the vessel at B are a
and a/2 respectively. There is a hole in the tube at C (at the level of A)
through which liquid in the vessel rises by a height h in the tube. The
other liquid heights are shown in the diagram. The plugs at A and B are

removed simultaneously. How much horizontal force is required to keep



https://dl.doubtnut.com/l/_O45H3PFCXOut
https://dl.doubtnut.com/l/_Uoi5wMdCjtKR

vessel in equilibrium if p is the pressure in the tube and p, is the

atmospheric pressure? Hole C is closed when plugs are removed.

A a(p0 -p)
20
C. 2a(p0 -p)

D. 4a(p0 -p)

Answer: C

o Watch Video Solution

47. A large open tank has two holes in the wall. The top hole is a square
hole of side L at a depth y from the surface of water. The bottom hole is a
circular hole of radius R at a depth 4y from surface of water . If
R = L/2\/%, find the correct graph. V; and V, are the velocities in top and

bottom holes. Area of the square & curcular holes are a; and a,


https://dl.doubtnut.com/l/_Uoi5wMdCjtKR
https://dl.doubtnut.com/l/_k8bOCDSihP4l

Answer: B

»
—>

(vo/v))

° Watch Video Solution



https://dl.doubtnut.com/l/_k8bOCDSihP4l

The difference in pressures in bulbs A and C having fluids of densities p,

and p, when tube B is horizontal will be
A. (Pz -pl)gh
B-Pzg(hz * h3) - P1ghy
C.ng(h + hz) - p- (1)g(h + hl)

D. (p1 -pz)gh

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_MIRW27MDnENx

49. In the arrangement as shown, mgz = 3m, density of liquid is p and
density of block B is 2p. The system is released from rest so that block B
moves up when in liquid and moves down when out of liquid with the

same acceleration. Find the mass of block A.

LLLLLLLL



https://dl.doubtnut.com/l/_SxKBhaGsbVCY

Answer: D

° Watch Video Solution

i

In the arrangement shown two liquids of density p and 2p are filled in a

(b)) «

50.

container the height of both liquids is h. there are two holes A and B at
heights h; and h, from top liquid surface and bottom of the vessel. if V;

and V, are the velocities of efflux at the two holes A and B respectively,


https://dl.doubtnut.com/l/_SxKBhaGsbVCY
https://dl.doubtnut.com/l/_ICEbDiiLSedw

find the correct graph.

V,\2
Take = af —
ake O(V1

A.
B.
.
C hz
o
' .
D ;___p h'z

Answer: B



https://dl.doubtnut.com/l/_ICEbDiiLSedw

o Watch Video Solution

oo — ﬁv—-f——r e

51.

A cylinder of radius R, height H and density simga has a hemispherical cut
at its bottom. The top of the cyliner is kept at depth h from the liquid
surface. If the density of liquid is p, find the hydrostatic force acting on

the hemispherical surface of the cylinder.


https://dl.doubtnut.com/l/_ICEbDiiLSedw
https://dl.doubtnut.com/l/_8CYtHiw2le3Y

Answer: A

o Watch Video Solution

52. A cylindrical container of radius 'R’ and height 'h' is completely filled
with a liquid. Two horizontal L-shaped pipes of small cross-sectional area
'a' are connected to the cylinder as shown in the figure. Now the two
pipes are opened and fluid starts coming out of the pipes horizontally in

opposite directions. Then the torque due to ejected liquid on the system


https://dl.doubtnut.com/l/_8CYtHiw2le3Y
https://dl.doubtnut.com/l/_k10V54D1PtvC

A. 4aghpR

B. 8aghpR

C. 2aghpR

D. 6aghpR

Answer: A

° Watch Video Solution

53. A marble of mass x and diameter 2r is gently released in a tall cylinder

containing honey. If the marble displaces mass y( < x)of the liquid, then


https://dl.doubtnut.com/l/_k10V54D1PtvC
https://dl.doubtnut.com/l/_oeA24gNvJY88

the terminal velocity is proportional to

Ax+y

Answer: D

o Watch Video Solution

54. A small metal ball of diameter 4mm and density 10.5g/cm? in dropped

in glycerine of density 1.5g/cm>. The ball attains a terminal velocity of

8cms " L. The coefficient of viscosity of glycerine is

A.49 poise
B. 9.8 poise

C. 98 poise


https://dl.doubtnut.com/l/_oeA24gNvJY88
https://dl.doubtnut.com/l/_KfaMaD64Il51

D. 980 poise

Answer: B

° Watch Video Solution

55. A sphere of brass released in a long liquid column attains a terminal
speed v,,. If the terminal speed attained by a sphere of marble of the
same radius and released in the same liquid is nv,, then the value of n will
be (Given: The specific gravities of brass, marble and liquid are 8.5, 2.5

and 0.8, respectively)

17
17
77
11
31
17

Answer: A

| o Watch Video Solution


https://dl.doubtnut.com/l/_KfaMaD64Il51
https://dl.doubtnut.com/l/_RPDZHHSdt94z

56. Between a plate of area 100cm? and another plate of area 100m? there
is a 1mm, thick layer of water, if the coefficient of viscosity of water is 0.01
poise, then the force required to move the smaller plate with a velocity
10cms -1 with reference to large plate is

A.100 dyne

B. 104dyne

C.10° dyne

D. 109 dyne

Answer: A

o Watch Video Solution

57. A spherical ball falls through a viscous medium with terminal velocity
v. If this ball is replaced by another ball of the same mass but half the

radius, then the terminal velocity will be (neglect the effect of buoyancy.)


https://dl.doubtnut.com/l/_RPDZHHSdt94z
https://dl.doubtnut.com/l/_mvsVSwRsmNyE
https://dl.doubtnut.com/l/_MuDL0cs9Iw4K

—m
A. velocity of flow through pipe is 6\/2;
B. 2v
C.4v

D. 8v

Answer: D

o Watch Video Solution

58. Neglecting the density of air, the terminal velocity obtained by a
raindrop of radius 0.3mm falling through the air of viscosity

1.8 x 10 "°N/m? will be

m
A 10.9—
S

m
B.8.3—
S

m
C.9.2—
S

m
D.7.6—
S


https://dl.doubtnut.com/l/_MuDL0cs9Iw4K
https://dl.doubtnut.com/l/_dBbMMC0OK4QY

Answer: B

° Watch Video Solution

59. Water is flowing in a river. If the velocity of a layer at a distance of 10

cm
cm from the bottom is 2OT. Find the velocity of layer at a height of

40cm from the bottom

cm
A 10—
S

cm
B.20—
S

cm
C.30—
S

cm
D.80—
S

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_dBbMMC0OK4QY
https://dl.doubtnut.com/l/_jUWKklhgLBf0

60. A horizontal plate (10cm x 10cm) moves on a layer of oil of thickness 4

cm
mm with constant speed of 10— The coefficient of viscosity of oil is 4
s
poise. The tangential force applied on the plate to maintain the constant
speed of the plate is
A 103dyne
B.10% dyne
C.10° dyne

D. none of these

Answer: B

o Watch Video Solution

61. A liquid is flowing through a narrow tube. The coefficient of viscosity

of liquid is 0.1308 poise. The length and inner radius of tube are 50 cm

m3

and 1 mm respectively. The rate of flow of liquid is 360 . Find the

min

pressure difference between ends of tube.


https://dl.doubtnut.com/l/_VsJcAc4gxSiF
https://dl.doubtnut.com/l/_ohGgxxMj0j3p

dyne
A 10—
cm?

dyne

B. 104
sz

dyne
C.10—
cm

D. none of these

Answer: A

o Watch Video Solution

62. Find the terminal velocity of solid sphere of radius 0.1 m moving in air

S

in vertically downward direction. (n =1.8x10° 5, density of sphere
m

kg m
=1000— and g = 10—
m S


https://dl.doubtnut.com/l/_ohGgxxMj0j3p
https://dl.doubtnut.com/l/_fDnb4J5Hh0Bk

D. none of these

Answer: B

° Watch Video Solution

63. Eight equal drops of water each of radius r = 2mm are falling through

cm
air with a terminal velocity of 16T. The eight drops combine to form a

big drop. Calculate the terminal velocity of big drop.

D. none of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_fDnb4J5Hh0Bk
https://dl.doubtnut.com/l/_tEwTlDASTTfk
https://dl.doubtnut.com/l/_Il3xjCRW5ZDP

64. At 20 ° C to attain the terminal velocity how fast will an aluminium
sphere of radil 1 mm fall through water. Assume flow to be laminar flow

and specific gravity of Al = 2.5

Answer: B

o Watch Video Solution

65. Water flows at a speed of 6 cms™! through a tube of radius 1 cm.
coefficient of viscosity of water at room temperature is 0.01 poise.

Calculate the Reynolds number. Is it a steady flow.

A. 100

B. 110


https://dl.doubtnut.com/l/_Il3xjCRW5ZDP
https://dl.doubtnut.com/l/_HfyiKGY3fpiM

C.120

D.140

Answer: C

° Watch Video Solution

66. A metal sphere of radius 1 mm and mass 50 mg falls vertically in
glycerine. Find (a) the viscous force exerted by the glycerine on the
sphere when the speed of the sphere is 1 cm s-1, (b) the hydrostatic force
exerted by the glycerine on the sphere and (c) the terminal velocity with
which the sphere will move down without acceleration. Density of
glycerine = 1260kgm~3 and its coefficient of viscosity at room

temperature = 8.0 poise.

A.3x 104N
B.1.5 x 104N

C.45x 10°4N


https://dl.doubtnut.com/l/_HfyiKGY3fpiM
https://dl.doubtnut.com/l/_nZg4nVGUsPzf

D.0.5 x 104N

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_nZg4nVGUsPzf

P

- rd
0.3m /
<«

) 0

k

A liquid of density 900_93 is filled in a cylindrical tank of upper radius 0.9
m

m and lower radius 0.3 m A capillary tube of length 1 is attached at the

bottom of the tank as shown in fig. The capillary has outer radius 0.002 m

and inner radius a. When pressure P is applied at the top of the tank


https://dl.doubtnut.com/l/_bSjtwzLZl8dT

3
m
volume flow rate of liquid is 8 x 10-%— and if capillary tube is detached,
s

m
the liquid comes out from the tank with a velocity 10;. then the

na? = 10 %m2a?

coefficient viscosity of liquid is

1=2%x10"%m

-3 S
An=125x103N- —
m

-3 S
B.n=250x10"3N-—
m

S
C.n=500x10"3N- —
m

-3 S
D.n=725x10"3N- —
m

Answer: A

° Watch Video Solution

68. If the terminal speed of a sphere of gold (density = 19.5kg/m3) is
0.2m/s in a viscous liquid (density = 1.5kg/m?3), find the terminal speed of
a sphere of silver (density = 10.5kg/m3) of the same size in the same

liquid

A 0.2—
S


https://dl.doubtnut.com/l/_bSjtwzLZl8dT
https://dl.doubtnut.com/l/_jWSoPk0OHMyx

m
B.0.4—
S

m
C.0.133—
S

m

D.0.1—
S

Answer: D

o Watch Video Solution

69. A cylindrical vessel of area of cross-section A and filled with liquid to a
height of h; has a capillary tube of length | and radius r protuding
horizontally at its bottom. If the viscosity of liquyid is n and density p.

Find the time in which the level of water in the vessel falls to h,.

A SnlA In E
“mpgr®  hy
8nlA
B. ——
npgr
nA, —
¢ g (Vi)
gnlA M
D. In —



https://dl.doubtnut.com/l/_jWSoPk0OHMyx
https://dl.doubtnut.com/l/_BXgSjQsOqsUa

Answer: A

° Watch Video Solution

70. When water flows through a tube of radius r placed horizontally, a
pressure difference p develops across the ends of the tube. If the radius

fo the tube is doubled and the rate fo flow halved, the pressure differnece

will be

A.8p
B.p
P
8
P
32

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_BXgSjQsOqsUa
https://dl.doubtnut.com/l/_tYDwVSA5RSBK

71. A spherical solild of volume V is made of a material of density p,. It is
falling through a liquid of density pz(p2 < pl). Assume that the liquid

applies a viscous froce on the ball that is proportional ti the its speed v,

i€, F i ous = - kv2(k > 0). The terminal speed of the ball is
\/VQ(P1 - Pz)
AV ——
k
Vap,
B. —
k
Vgp,
C. T
VQ(P1 - Pz)
D. T
Answer: A

o Watch Video Solution

72. A volume V of a viscous liquid flows per unit time due to a pressure

head AP along a pipe of diameter d and length I. instead of this pipe a


https://dl.doubtnut.com/l/_sXGCYl0Ioh7Q
https://dl.doubtnut.com/l/_kAdutRDHtmpE

set of four pipes each of diameter > and length 2| is connected to the
same pressure head AP. Now the volume of liquid flowing per unit time

is:

A o< ;|<

o
<

Answer: B

o Watch Video Solution

73.Two capillary tubes of same radius r but of lengths I, and [, are fitted
in parallel to the bottom of a vessel. The pressure to the bottom of a
vessel. The pressure head is P. What should be the length of a singl tube
of same radius that can replace the two tubes so that the rate of flow is

same as before?


https://dl.doubtnut.com/l/_kAdutRDHtmpE
https://dl.doubtnut.com/l/_19PX7Eu1weDe

L1y

ll+l2
1
Lt

Answer: C

o Watch Video Solution

L L r r

74. L’E and 5 are connected in series. Their radii are r, 5 and 5

respectively. Then, if stream-line flow is to be maintained and the pressure
across the first capillary is P, then:

A. the pressure difference across the ends of second capillary is 8P

B. the pressure difference across the third capillary is 43 P

C.the pressure difference across the ends of second capillary is 16 P

D. the pressure difference across the third capillary is 59 P


https://dl.doubtnut.com/l/_19PX7Eu1weDe
https://dl.doubtnut.com/l/_QFTRrISZBd69

Answer: A

° Watch Video Solution

75. Find the maximum possible mass of a greased needle floating on

water surface.

2Tl

A.mmElX = —
_9
B.mmélX = oI
2Tg
C.mmaIX = T

Tl

D‘mmax = —

Answer: A

° Watch Video Solution

76. A vertical capillary tube with inside diameter 0.50mm is submerged

into water so that the length of its part emerging outside the water


https://dl.doubtnut.com/l/_QFTRrISZBd69
https://dl.doubtnut.com/l/_QCnZox438dBS
https://dl.doubtnut.com/l/_QoO8Pxx6IiLR

surface is equal to 25mm. Find the radius of curvature of the meniscus.

Surface tension of water is 73 x 10 "3N/m.

A.R = 0.6m
B.R = bmm
C.R = 0.6mm
D.R = 0.6Km
Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_QoO8Pxx6IiLR

77.
Expression for the height of capillary rise between two parallel plates
dipping liquid of density o separated by a distance d. The surface tension

of the liquid is T. [Take angle of contact to be zero]

, 2T
Ah=—
odg
2d
B.h=—
oT
, oT
C.h=—
d
272
D.h=

od


https://dl.doubtnut.com/l/_L6YuXHyDPEmM

Answer: A

o Watch Video Solution

78. A glass capillary sealed at the upper end is of length 0.11m and
internal diameter 2 x 10°m. The tube is immersed vertically into a liquid
of surface tension 5.06 x 10"2N/m. To what length the capillary has to be
immersed so that the liquid level inside and outside the capillary
becomes the same. What will happen to water level inside the capillary if

the seal is now broken?

A.5cm
B.3cm
C.1cm

D.7 cm

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_L6YuXHyDPEmM
https://dl.doubtnut.com/l/_tLLLVMwra9kp

e /- —

79.. AT

A vertical communicating tube contains a liquid of density p. If it moves

with a horizontal acceleration a, pressure at A is equal to :

2T
A.pgh, + Py + — +pal
'y
2T
B.pgh, +pal + Py - —
'y
2T
't
2T
D.pghl'Po' -
'
Answer: C

| o Watch Video Solution


https://dl.doubtnut.com/l/_tLLLVMwra9kp
https://dl.doubtnut.com/l/_Vzo0oZsA6h4z

80. A glass rod of diameter d = 2mm is inserted symmetrically into a glass
capillary tube of radius r = 2mm. Then the whole arrangement is vertically

dipped into liquid having surface tension 0.072 Nm. The height to which

m kg
liquid will rise on capillary is (Take g =10—, densitth= 1000— |
S m

Assume contact angle to be zero, capillary tube to be long enough

A. 144 cm
B.6cm
C.486cm

D.5.26 cm

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_Vzo0oZsA6h4z
https://dl.doubtnut.com/l/_edPZG3hIvuy8

81.

A capillary of the shape as shown is dipped in a liquid. Contact angle
between the liquid and the capillary is 0 ° and effect of liquid inside the
mexiscus is to be neglected. T is surface tension of the liquid, r is radius
of the meniscus, g is acceleration due to gravity and p is density of the

liquid then height h in equilibrium is:

2T
A. Greater than —
rpg

2T
B. Equal to —
rpg

2T
C.less than —
rpg


https://dl.doubtnut.com/l/_1LeHEaXLf67a

D. of any value depending upon actual values

Answer: C

° Watch Video Solution

82. In the bottom of a vessel with mercury there is a round hole of

diameter d = 70pum. At what maximum thickness of the mercury Layer will

k
= 13600—g3

mercury m

the liquid still not flow out through this hole ? [p

A.11cm
B.21cm
C.42cm

D.32 cm

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_1LeHEaXLf67a
https://dl.doubtnut.com/l/_tIxSyy4p0zQ1

83. An air bubble of diameter d = 4um is located in water at a depth
h = 5.0m considering standard atmospheric pressure at 1 atm, find the
pressure in the air-bubble?

A. 2.2 atm

B.1.2 atm

C.3.2 atm

D. 1.6 atm

Answer: A

o Watch Video Solution

84. Water rises to a height of 10cm in a capillary tube and mercury falls to
a depth of 3.42cm in the same capillary tube. If the density of mercury is
13.6g/c. c. and the angles of contact for mercury and for water are 135 °

and 0 °, respectively, the ratio of surface tension for water and mercury is


https://dl.doubtnut.com/l/_IlObhsCOBtsA
https://dl.doubtnut.com/l/_OwFFv8yP04YQ

A.1:0.15

B.1:3

C.1:6.5

D.15:1

Answer: C

o Watch Video Solution

85. A glass rod of radius r; is inserted symmetrically into a vertical
capillary tube of radius r, such that their lower ends are at the same
level. The arrangement is now dipped in water. The height to which water

will rise into the tube will be (o = surface tension of water,p = density of

water)
20
A.
(r 2T 1)PQ
20
B.

(r2-r1)pg


https://dl.doubtnut.com/l/_OwFFv8yP04YQ
https://dl.doubtnut.com/l/_VBCDPxHSd5yL

20
C.

(rz-rl)pg

20
D.

2 2
(rz + rl)pg

Answer: A

o Watch Video Solution

86. A large number of droplets, each of radius a, coalesce to form a bigger
drop of radius b. Assume that the energy released in the process is
converted into the kinetic energy of the drop. The velocity of the drop is

o = surface tension,p = density)

A
2
_ <1
20(1 1\1]3
B.[—(---
L p\a b)]
1
'36(1 1\1s
cl=(---
L p\a b)]
1
'60(1 1\1z
D.|—|---
L p\a b)]


https://dl.doubtnut.com/l/_VBCDPxHSd5yL
https://dl.doubtnut.com/l/_3xMoihz3P8DF

Answer: D

° Watch Video Solution

87.Two glass plates are separated by water. If surface tension of water is
75dyn/cm and the area of each plate wetted by water is 8cm? and the
distance between the plates is 0.12mm, then the force applied to separate
the two plates is

A.10%dyne

B. 10% dyne

C.10° dyne

D.10° dyne

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_3xMoihz3P8DF
https://dl.doubtnut.com/l/_EK9RKTmzrcZ0

88.The lower end of a capillary tube is at a depth of 12cm and water rises
3cm in it. The mouth pressure required to blow an air bubble at the lower
end will be xcm of water column, where x is

A.12

B. 15

C.3

D.9

Answer: B

o Watch Video Solution

89. A light wire AB of length 10 cm can slide on a vertical frame as shown
in figure. There is a film of soap solution trapped between the frame and
the wire. Find the load W that should be suspended from the wire to keep

it in equilibrium. Neglect friction. Surface tension of soat solution


https://dl.doubtnut.com/l/_5AGosyJE7rtx
https://dl.doubtnut.com/l/_yeX01Ma8MBlS

= 25dyncm 1. Take g=10 ms"-2"

e N
Al

m9;
N\

-0

o

A.02g

B.03g

C.04g

D.0O5g

Answer: D

o Watch Video Solution

90. The angle of contact between glass and water is 0° and surface

tension is 70dyn/cm. Water rises in a glass capillary up to 6cm. Another


https://dl.doubtnut.com/l/_yeX01Ma8MBlS
https://dl.doubtnut.com/l/_zhIeZ7A1laDK

liquid of surface tension 140dyn/cm, angle of contact 60 ° and relative

density 2 will rise in the same capillary up to

A.12 cm

B.24 cm

C.3cm

D.6cm

Answer: C

o Watch Video Solution

91. Work W is required to form a bubble of volume V from a given

solution. What amount of work is required to be done to form a bubble

of volume 2V ?

AW

B.2W

C.23W


https://dl.doubtnut.com/l/_zhIeZ7A1laDK
https://dl.doubtnut.com/l/_0MnzS6Bh6fLN

Answer: D

o Watch Video Solution

92. Two vertical parallel glass plates are partially submerged in water. The
distance between the plates is d and the length is I. Assume that the
water between the plates does not reach the upper edges of the plates
and the wetting is complete. The water will rise to height (p = density of

water and a = surface tension of water)

20
A —
pgh

g

B. @
40
pgd
50
pgd

Answer: A

| o Watch Video Solution


https://dl.doubtnut.com/l/_0MnzS6Bh6fLN
https://dl.doubtnut.com/l/_1PGDPwjHGjmn

93. A drop of Volume V is pressed between the two glass plates so as to
spread to an area of A. If T is the surface tension, the normal force

required to separate the glass plates is

0
A \/m
20
B. \/m
60
C. \/m

S \/ 120
"V g(2p-a)

Answer: D

o Watch Video Solution

94. A glass capillary tube is of the shape of a truncated cone with an apex
angle a so that its two ends have cross sections of different radii. When

dipped in water vertically, water rises in it to a high h, where the radius of


https://dl.doubtnut.com/l/_1PGDPwjHGjmn
https://dl.doubtnut.com/l/_Lpdiw0dQroRQ
https://dl.doubtnut.com/l/_ifVwp6xIf9uL

its cross section is b. If the surface tension of water is S, its density if p,
and its contact angle with glass is 0, the value of h will be (g is the

acceleration due to gravity)

A 28 0-2)
. T COS(U -
bpg

B. —cos(6 + a)
bpg

28 a
C. —cos (9 - —)
bpg 2

b 2S 0+ o
. bngOS 5

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_ifVwp6xIf9uL

95. On heating water, bubbles being formed at the bottom of the vessel
detach and rise. Take the bubbles to be spheres of radius R and making a
circular contact of radius r with the bottom of the vessel. If r < < R and
the surface tension of water is T, value of r just before bubbles detach is:

(density of water isp,)

[ X N N N ] ([ E XX NN NN
(L E N N N N X X N NN
[ N N N ] ([ F AN NN N
 E N N N N L E N N NN
[ X N N N J [ N NN N N N
EELEXEEK] EA1XX3iXX"

2p,,9

AR —

2T

Pud

B.R\|—

6T

P9

C.RA\|—

T

3p,9g

D.RA\—


https://dl.doubtnut.com/l/_6ey46MnTurU1

Answer: A

° Watch Video Solution

96. Assume that a drop of liquid evaporates by decreases in its surface
energy, so that its temperature remains unchanged. What should be the
minimum radius of the drop for this to be possible? The surface tension

is T, density of liquid is p and L is its latent heat of vaporization.

pL
T

T
B.\/—
pL

T
C.—
pL
2T

D. —
pL

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_6ey46MnTurU1
https://dl.doubtnut.com/l/_cAA54ncTM1u3

97. A glass tube of uniform internal radius(r) has a valve separating the
two identical ends. Intially, the valve is in a tightly closed position. End 1
has a hemispherical soap bubble or radius r. End 2 has sub-hemispherical

soap bubble as shown in figure. Just after opening the valve,

P —

A. air from end 1 flows towards end 2. no change in the volume of the

soap bubble

B. air from end 1 flows towards end 2. volume of the soap bubble at

end 1decreases

C. no change occurs


https://dl.doubtnut.com/l/_SqJzYlSIZssF

D. air from end 2 flows towards end 1. volume of the soap bubble at

end 1increases

Answer: B

° Watch Video Solution

98. A vessel filled with air under pressure p, contains a soap bubble of
diameter d. The air pressure have been reduced n-fold, and the bubble
diameter increased r-fold is isothermally. Find the surface tension of the

soap water solution.

1 -7
— d x n
AT=—

2Po |

r3

1 ; -
B.T=-— X

8p0 r-1

T'3

1 ] -
C.T=-— X

4p0 r2-1

r3

1 ; -
D.T=-— X

6p0 r’-1


https://dl.doubtnut.com/l/_SqJzYlSIZssF
https://dl.doubtnut.com/l/_emRneTnuaYTl

Answer: B

o Watch Video Solution

99. The high domes of ancient buildings have structural value (besides
beauty). It arises from pressure difference on the 2 faces due to curvature
(as in soap bubbles). There is a dome of radius 5 m and uniform (but
small ) thickness. The surface tension of its masonry structure is about
500 N/m. Treated as hemispherical, the maximum load that the dome can
support is nearest to

A. 1500kg - Wt

B. 3000kg - Wt

C. 6000kg - Wt

D. 12000kg - Wt

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_emRneTnuaYTl
https://dl.doubtnut.com/l/_lzVSShqxT74g

100. A barometer contains two uniform capillaries of radii 1.4 x 10 3m
and 7.2 x 10 "*m. If the height of liquid in narrow tube is 0.2m more than
that in wide tube, calculate the true pressure difference. Density of liquid

= 103kg/m3, surface tension =72 x 10"3N/m and g = 9.8ms 12,

N

A.1360—
m

B. 1260mm

N

C.860—;
m?2

N
D. 1860 —
m

Answer: D

° Watch Video Solution

101. In a capillary rise, find the heat developed taking all standard

notations as described in the foregoing section.

2n1Tcos20

Pg

AQ=


https://dl.doubtnut.com/l/_lzVSShqxT74g
https://dl.doubtnut.com/l/_KYSLcfdxgNUJ
https://dl.doubtnut.com/l/_J5vgIliEGH6v

21r2Tcos20

B.Q =
%)
_ 2nT’%sin’9
pg
2nT?cos?6
D.Q = T
Answer: D

° Watch Video Solution

102. A vertical U-tube contains a liquid of densityp and surface tension T. if
the radius of the meniscus of liquid in the limbs of the U-tube are R, and

R, find the difference in the liquid column in the limbs.

:r(R1 - R2)
AAh= ———
PIR R,
27(R, - R,)
B.Ah= ———
PgR|R,
2T(R1 +Ry)
C.Ah =
PIR R,
4T(R, - R,)
D. Ah =

pgR R,


https://dl.doubtnut.com/l/_J5vgIliEGH6v
https://dl.doubtnut.com/l/_IXhZJCDrGVIT

Answer: B

o Watch Video Solution

103. A mercury drop shape as a round tablet of radius R and thickness h is
located between two horizontal glass plates. Assuming that h < <R, find
the mass m of a weight which has to be placed on the copper plate to
diminish the distance between the plates by n-times the contact angle is

equal to 0. calculate m if T is surface tension of the liquid.

2nRT2|c059|
Y

Am=
2nR T|51n9| )
B.m = (n 1)
2nR T|c059| 5
Cm= (n + 1)
27TR2T|cos(9| )
D.m= (n 1)
Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_IXhZJCDrGVIT
https://dl.doubtnut.com/l/_GAHdVZaxh6YG
https://dl.doubtnut.com/l/_d69TfClVPrU4

104. A pair of thin plates partially submerged in water. The distance
between the plates is d and their width is I. Assuming that the water
between the plates does not reach the upper edges of the plates and

that the wetting is complete, find the force of their mutual attraction.

272
AF=—b0
pgd

ATI?
B.F=——>
pgd

- 2721
' pgd
8Tl
D.F=—
pgd

Answer: A

o Watch Video Solution

105. A bubble having surface tension T and radius R is formed on a ring of
radius b(b < < R). Air is blown inside the tube with velocity v as shown.

The air molecule collides perpendicularly with the wall of the bubble and


https://dl.doubtnut.com/l/_d69TfClVPrU4
https://dl.doubtnut.com/l/_MEY4Tg5rf4Ba

stops. Calculate the radius at which the bubble separates from the ring.

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_MEY4Tg5rf4Ba

106. The diameter of an air-bubble formed at the bottom of a pond is
d = 4um, when the bubble rises to the surface, its diameter increases
n = 1.1 times. If expansion of air bubble is assumed to be isothermal and

atmospheric pressure to be standard. How deep the pond at the spot is

N
[surface tension of water 0.075—]
m

A.25m
B.10 m
C.75m

D.5m

Answer: D

o Watch Video Solution

107. A galss capillary length I = 11cm and inside diameter d = 20um is

submerged vertically into water. The upper end of the capillary is sealed.

N
The outside pressure is considered to be 1 x 105—2 . To what length has
m


https://dl.doubtnut.com/l/_k4ijVHJasfwq
https://dl.doubtnut.com/l/_KVlmJ2G3tg3Y

the capillary to be submerged to make the water levels inside and outside

the capillary coincide?

A.1.2cm

B.24 cm

C.14 cm

D.2.8cm

Answer: C

o Watch Video Solution

108. Two vertical parallel glass plates are partically submerged in water.
The distance between the plates is d = 0.10mm, and their width is
[ = 12cm assuming that the water between the plates does not reach the
upper edges of the plates and the wetting is complete. Find the force of

their mutual attraction

A.13 N


https://dl.doubtnut.com/l/_KVlmJ2G3tg3Y
https://dl.doubtnut.com/l/_uqwwwR4MsjHK

B.26 N

C.39N

D.65N

Answer: A

° Watch Video Solution

More Than One Alternative Type Question

1. Viscous force is similar to friction in solids but viscous force

(a) is independent of area but friction depends on area
(b). Is temperature dependent while friction force between solids
depends upon normal reaction.

(). is velocity dependent while friction is velocity independent

A. a,b,c are correct

B. a,c are correct


https://dl.doubtnut.com/l/_uqwwwR4MsjHK
https://dl.doubtnut.com/l/_7Unom021dFcP

C.b,c are correct

D. a,b are correct

Answer: A

° Watch Video Solution

2. With the increase of temperature

A. gases decreases

B. liquid increases

C. gases increases

D. liquid decreases

Answer: C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_7Unom021dFcP
https://dl.doubtnut.com/l/_wfdbskbMgwTk

3. Stream line flow is more likely for liquids with

A. low density air currect

B. high viscosity

C. low density

D. low viscosity

Answer: B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_AaEGC6KGzYUt

4.
In the siphon system shown v refers to velocity and Prefers to pressure.

Then :

A.vE>vA

Cvy=vg=vg

D.vp = 5vA+vB

Answer: B::C


https://dl.doubtnut.com/l/_aE60pfst7iA6

° Watch Video Solution

¥
h
v
h
'

e X,

5.
A tank is filled upto a height h with a liquid and is placed on platform of
height h from the ground. To get maximum range x,, a small hole is

punched at a distance of y from the free surface of the liquid. Then

o Watch Video Solution

6.The area of two holes A and B are 2a and a, respectively, The holes are

at height (H/3) and (2H/3) from the surface of water. Find the correct


https://dl.doubtnut.com/l/_aE60pfst7iA6
https://dl.doubtnut.com/l/_Q9nj6K20hUgS
https://dl.doubtnut.com/l/_GSnHB4hf3jtQ

option(s):

A. the velocity of efflux at hole B is 2 times the velocity of efflux at hole
A

B. The velocity of efflux at hole B is \/E times the velocity of efflux at
hole A

C. the discharge is same through both the holes

D. the discharge through hole A is \/E times the discharge through

hole B.


https://dl.doubtnut.com/l/_GSnHB4hf3jtQ

Answer: B::D

o Watch Video Solution

7. Figure shows a container filled with a liquid of density p. Four points
A, B, C and D lie on the vertices of a vertical square. Points A and C lie on
a vertical line and points B and D lies on a horizontal line. Choose the

correct statement(s) about the pressure at the four points.



https://dl.doubtnut.com/l/_GSnHB4hf3jtQ
https://dl.doubtnut.com/l/_DpDNBe0o7pB8

PC_PA
C.Pp=Pg= 5
P-+P,
D.Pp = Pg >
Answer: A::B::D

o Watch Video Solution

T
H, S=10.50
+ Ice Block
H, Wauter
X

8.

A block of ice (specified gravity S, =0.90) is floating in a container


https://dl.doubtnut.com/l/_DpDNBe0o7pB8
https://dl.doubtnut.com/l/_zv3qa8jm1Pl5

having two immiscible liquids (one of specific gravity S = 0.50 and other is
water) as shown in the figure. (H,H, are height of water other liquid
columns respectively). Now the ice block melts completelythen

A. H, will decrease

B. H, will increase

C.H, + H, will remains unchanged

D.H, + H, decreases

Answer: A::B::D

o Watch Video Solution

9. Two solid spheres A and B of equal volumes but of different densities
d, and dg are connected by a string. They are fully immersed in a fluid of

density dp. They get arranged into an equilibrium state as shown in the


https://dl.doubtnut.com/l/_zv3qa8jm1Pl5
https://dl.doubtnut.com/l/_kpit2MGA5trd

figure with a tension in the string. The arrangement is possible only if

Ad, <dp
B.dy > dp,
C.d,>dp,

D.d, +dg = 2d,,

Answer: A::B::D

o Watch Video Solution



https://dl.doubtnut.com/l/_kpit2MGA5trd

Vertical Air Bubble

Right
Left

10.

A glass tube filled with colored water, sealed at both the ends is bent into

an arc. There is a small air bubble inside. The tube is held with its plane

vertical. When the tube moves with constant acceleration either of left or

right the bubble shifts and settles at some plane either to the left or

right of the highest point. For the situation shown, what can you

conclude about acceleration vector of the tube?

A. it points towards the right

B. it points towards the left.

C. its magnitude is gtanf

D. its magnitude is gcotf

Answer: A::C

o Watch Video Solution



https://dl.doubtnut.com/l/_5E9QA3GoLLjU

11. A solid sphere of radius R and density p is attached to one end of a
mass-less spring of force constant k. The other end of the spring is
connected to another solid sphere of radius R and density 3p. The
complete arrangement is placed in a liquid of density 2p and is allowed to

reach equilibrium. The correct statements(s) is (are)

4nR ° pg
3k

A. the net elongation of the spring is

8nR 3pg
3k

B. The net elongation of the spring is

C.the light sphere is partially submerged

D. the light sphere is completely submerged.

Answer: A::D

o Watch Video Solution

12. A container carrying some liquid shown in the diagram is given some

acceleration a.


https://dl.doubtnut.com/l/_5E9QA3GoLLjU
https://dl.doubtnut.com/l/_SCm8gvNe0seu
https://dl.doubtnut.com/l/_owhiafsoaDSI

L

A.if a is directed upwards, P, - P increases
B.if a is directed towards right P, - P decreases
C.if d is directed downwards, P, - P remains same.

D. if a directed towards left P, - Pgremains same.

Answer: A::B

o View Text Solution



https://dl.doubtnut.com/l/_owhiafsoaDSI
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13.

The vessel shown in the figure has two sections. The lower part is a

rectangular vessel with area of cross-section A and height h. The upper

part is a conical vessel of height h with base area A and top area a and

the wals of the vessel are inclined at an angle 30 ° witht he vertical A

liquid of density p fills both the sections upto a height 2h. Neglect

atmospheric pressure.

A.The force F exerted by the liquid on the base of the vessel is

(A+a)
2

2hpg.


https://dl.doubtnut.com/l/_ZCMjSQf9sRTY

A
B. The pressure P at the base of the vessel is 2hpg. g

C. The weight of the liquid W is greater than the force exerted by the
liquid on the base

D. the walls of the vessel exert a downward force on the liquid.

Answer: D

o Watch Video Solution

14. A liquid is filled upto height h in a vessel, as shown. Find correct

option(s):



https://dl.doubtnut.com/l/_ZCMjSQf9sRTY
https://dl.doubtnut.com/l/_rD0x38wcxleL

A.if a = horizontal component of foces on left and right side of
inclined faces will be equal and opposite.

B.if a #  horizontal component of foces on left ad ritht side of
inclined faces will ber equal and opposite.

C.if Ais the area of the base of the vessel then force exerted by liquid
on walls of the vessel is greater than (Patm + pgh).

D.As above, the force exerted by liquid on walls is equal to

(P arm T Pgh )A.

Answer: A::B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_rD0x38wcxleL

15.

As shown in figure, a liquid of density p is standing in sealed container to
a height h. The container contains compressed air at a gauge pressure of
p.The horizontal outlet pipe has a cross-sectional area A at C and D. The

cross-sectional area is A/2 at E. Find correct options:

[ (P + pgh) 11/2
A. The velocity of liquid at C will be T

"2(P + pgh) 11/2
B. The velocity of liquid at C will be Tpg ]

A
C.the discharge rate is given by Z(p + pgh)l/2

A
D. The discharge rate is given by 2—\/_(p + pgh)l/2
p

Answer: A::D

| o View Text Solution


https://dl.doubtnut.com/l/_BIiOH1rZ7zjY

16. A siphon has a uniform circular base of diameter 8/\/7_Icm with its crest

A, 1.8m above the water level vessel B is of large cross section (

g = 10m/s? and atmospheric pressure Py = 105N/m2).

A. velocity of flow through pipe is 6\/§m/s
B. Discharge rate of flow through pipe is 96\/5 x 10"%m3/s
C. Velocity of flow through pipe is 6m/s

D. Pressure of Ais 0.46 x 1"°N/m?

Answer: A::B::D

o Watch Video Solution



https://dl.doubtnut.com/l/_BIiOH1rZ7zjY
https://dl.doubtnut.com/l/_uZjWnTZpEAis
https://dl.doubtnut.com/l/_dmV4QhwwPVO5

17. J-— -

An incompressible liquid is kept in a long conductying cylindrical

cantainer, which is closed at its top by an airtight light piston. A cylinder
of length 10 cm made of material of density 0.65g/cm? floats with half-
length submerged in the liquid as shown in the figure. Air trapped in the
cylinder has density 1.30kg/m3 On placing extra weight on the piston,
pressure of the air in the cylinder is increased to 100 times of the initial
pressureWhat can you conclude? (' Use Boyle's law of air i.e,

P,V, = P,V, at constant temperature)

A. Cylinder moves downwards

B. cylinder moves upwards


https://dl.doubtnut.com/l/_dmV4QhwwPVO5

C. Displacement of the cylinder is 0.55 cm

D. Displacement of the cylinder is 0.6 cm

Answer: B::C

° View Text Solution

L L

18.

A solid sphere of mass m, is suspended by means of a string in a liquid as
shown.The string has some tension. Magnitudes of net force due to liquid
on upper hemisphere and that on lower hemisphere are F, and Fpg

respectively. Which of the following is/are true.


https://dl.doubtnut.com/l/_dmV4QhwwPVO5
https://dl.doubtnut.com/l/_gpdDLgmSLSVm

A. Density of material of the sphere is greater than density of liquid.
B. difference of F5 and F, is dependent of atmospheric pressure
C.Fg-Fy,=mg

Answer: A::D

o Watch Video Solution

19.
Aliquidflowsthroughah or izontaltube. Thevelocitiesoftheliquid € thetwosectionsy
A (1) and A (2)arev (1),v (2)" respectively. The difference in the levels of

liquid in the two vertical tubes is h.

A. the volume of liquid flowing through the tube in unit time is A;v,
B. VZ = Vl = -\/ZgTh

C v% = v% = 2gh


https://dl.doubtnut.com/l/_gpdDLgmSLSVm
https://dl.doubtnut.com/l/_8TSMlatyGcas

D. the energy per unit mass of liquid is the same in both the sections

of the tube.

Answer: A::C::D

o View Text Solution

20. Water flows through a capillary tube of radius r and length at a rate

of 40 ml per second, when connected to a pressure difference of h cm of

r
water. Another tube of the3 some length but radius. 2 is connected in

series with this tube and the combination is connected to the same

pressure head.[density of water is p]

pgh
A.the pressure difference across each tube is P1= and
16
Py = 7Pgh
: : pgh
B.The pressure difference across each tube is P1= g and
P v h
2= 16Pg
40c.c

C.The rate of flow of the water through the combination is 17 sec”


https://dl.doubtnut.com/l/_8TSMlatyGcas
https://dl.doubtnut.com/l/_YCKcxqEdfBaj

17 c.c
D. The rate of flow of water through the combination is — —

40 sec’

Answer: A::C

o Watch Video Solution

5x10°4
21. An oil drop falls through air with a terminal velocity of ————
sec

. . . . N B S . . .

viscosity of air is 1.8 x 10_5? and density of oil is 900 kg m® neglect

density of air as compared to that of oil.

A. the radius of is 4.18 x 10°m
B. The radius of drop is 2.14 x 10 %m
C.The terminal velocity of a drop of half of this radius is
1.25 x 1074,
sec

m
D. The terminal velocity of a drop of half of this radius is 2.5 x 10 ~4—
sec

Answer: B::C



https://dl.doubtnut.com/l/_YCKcxqEdfBaj
https://dl.doubtnut.com/l/_1b53fUrgZZ7k

o Watch Video Solution

22. A tube of length 1 and radius R carries a steady flow of fluid whose

density is p and viscosity n. The velocity v of flow is given by

v = vo(l - r2/R2) Where r is the distance of flowing fluid from the axis.
A. the volume of fluid flowing across the section. Of the tube, in unit

. . R2
time is 2nv 7

B. the kinetic energy of the fluid within the volume of the tube is

2 R?
K.E = mplv, ry

C. the frictional force exerted on the tube by the fluid is F = 4nnkv,

4nlv,

D. the pressure difference at the ends of tube is P = 22

Answer: A::B::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_1b53fUrgZZ7k
https://dl.doubtnut.com/l/_etm86ykovJzC
https://dl.doubtnut.com/l/_ddxjBqqQFC33

23. Viscous force is somewhat like friction as it opposes the motion and is

non-conservative but not exactly so because

A. it is velocity dependent while friction not

B. it is velocity independent while friction is

C. it is temperature dependent while friction not

D. it is independent of area like surface tension while friction depends.

Answer: A::C

o Watch Video Solution

24. A solid sphere moves at a terminal velocity of 20ms~! in air at a place
where g = 9.8ms 2. The sphere is taken in a gravity free hall having air at
the same pressure and pushed down at a speed of 20ms ™!

A. its initial acceleration will be 9.8ms 2 downward.

B. its initial acceleration will be 9.8ms "2 upward


https://dl.doubtnut.com/l/_ddxjBqqQFC33
https://dl.doubtnut.com/l/_rwNFmLtCRt0z

C. The magnitude of acceleration will decrease as the time passes.

D. it will eventually stop.

Answer: B::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_rwNFmLtCRt0z
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25.

A ball moves successively through three liquids, at rest as shown, of
densities 0,0, and o5 and viscosity coefficient n,n, and n5 and

respectively with the same terminal velocity then

Anz3>n>m


https://dl.doubtnut.com/l/_2h2eW5Ov8lbk

M My N3
N1
C.
n3
N3 > ’?_2
M201-M0y M-
D. =
N301-M03 TN3-14
Answer: C::D

o Watch Video Solution

26. A spherical solid body is dropped inside a vast expanse of viscous
liquid of large depth and of coefficient of viscosity n. The density of the
solid is greater than that of the liquid. The time taken by the body to

attain the 90 % of the steady state velocity is dependent on
A. density of the liquid
B. density of the solid

C. diameter of the sphere

D. coefficient of viscosity


https://dl.doubtnut.com/l/_2h2eW5Ov8lbk
https://dl.doubtnut.com/l/_F5cWxLmKJEwg

Answer: B::C::D

o Watch Video Solution

27. A small sphere of mass m is drpped from a height. After it has fallen
100m, it has attained its terminal velocity and continues to fall at that

speed. Then the modulus of work done.

A. By viscosity of air is lesser in first 100 m than in the second 100 m

B. by buoyancy of air is in first 100 m is equal to that in the second 100

C. by viscosity of air is greater in first 100 m than in the second 100 m

D. by buoyancy of air is lesser in first 100 than that in the second 100

Answer: A::B

° Watch Video Solution



https://dl.doubtnut.com/l/_F5cWxLmKJEwg
https://dl.doubtnut.com/l/_oXNfJrUp9nnu

28. Pick out the wrong statement from the following

A. viscosity depends upon the nature of the liquids

B. generally viscosity of liquids is more than that of gases

C.in case of gases, viscosity decreases with increase in temperature

D. in case of liquids viscosity decreases with increase in temperature

Answer: C

o Watch Video Solution

29, Excess pressure can be (2T/R) for

A. spherical drop

B. spherical meniscus

C. clindrical bubble in air

D. spherical bubble in water


https://dl.doubtnut.com/l/_E6L7OsWgcHom
https://dl.doubtnut.com/l/_qKBWsuE5ZuPf

Answer: A::B::C::D

o Watch Video Solution

30.If n drops of a liquid, form a single drop, then

A.some energy will be released in the process

B. some energy will be released in the process

C.the energy released or absorbed will be E{n - n

D. the enrgy released or absorbed will be nE|23 - 1

Answer: A::C

o Watch Video Solution

31. When a capillary tube is dipped in a liquid, the liquid rises to a height

h in the tube. The free liquid surface inside the tube is hemispherical in


https://dl.doubtnut.com/l/_qKBWsuE5ZuPf
https://dl.doubtnut.com/l/_D1uNgmODxpM4
https://dl.doubtnut.com/l/_qIeiqCYuLh1m

shape. The tube is now pushed down so that the height of the tube

outside the liquid is less than h. Then

A. the liquid will come out of the tube like in a small fountain

B. The liquid will oze out of the tube slowly

C. the liquid will fill the tube but not come out of its upper end

D. the free liquid surface inside the tube will not hemispherical.

Answer: C::D

° Watch Video Solution

32. A cappillary tube of radiue r is lowered into water whose surface
tension is a and density d. The liquid rises to a height. Assume that the

contact angle is zero. Choose the correct statement (s):

4na®

A. Magnitude of work done by force of surface tension is d—g

2na’
B. Magnitude of work done by force of surface tension is d_g


https://dl.doubtnut.com/l/_qIeiqCYuLh1m
https://dl.doubtnut.com/l/_bsJfXu0qEaiQ

2

2na
C. Potential energy acquired by the water is d—g
2na’

D. The amount of heat developed is d_g

Answer: A::C::D

° Watch Video Solution

Comprehension Type Questions

1. In figure, block A hangs by a cord form spring balance D and it

submerged in a liquid C contained in a beaker B. The mass of the beaker
is 1kg. The mass of the liquid is 1.5kg. Balance D reads 7.5kg. The volume

of block A is 0.003m3. The mass per unit volume of the liquid is



https://dl.doubtnut.com/l/_bsJfXu0qEaiQ
https://dl.doubtnut.com/l/_ZZ6OEvJLuchJ



https://dl.doubtnut.com/l/_ZZ6OEvJLuchJ

k
A 1666.7—9,3
m

Answer: A

o Watch Video Solution

2. As Fig. shows, S; and S, are spring balances. Block A is hanging from
spring balance S; and immersed in liquid L which is contained in beaker B
. The mass of beaker B is 1kg and mass of liquid L is 1.5kg. Balances S,
and S, reads 2.5kg and 7.5kg, respectively. What will be the readings of S;

and S, when block A is pulled up out of the liquid. Find the reading of S;


https://dl.doubtnut.com/l/_ZZ6OEvJLuchJ
https://dl.doubtnut.com/l/_z5tfTFYEmogR

and S,?

A.75kg

B.2 kg

C.3.5kg

D.21kg


https://dl.doubtnut.com/l/_z5tfTFYEmogR

Answer: A

o Watch Video Solution

3. As Fig. shows, S; and S, are spring balances. Block A is hanging from
spring balance S; and immersed in liquid L which is contained in beaker B
. The mass of beaker B is 1kg and mass of liquid L is 1.5kg. Balances S,
and S, reads 2.5kg and 7.5kg, respectively. What will be the readings of S;

and S, when block A is pulled up out of the liquid. Find the reading of S;


https://dl.doubtnut.com/l/_z5tfTFYEmogR
https://dl.doubtnut.com/l/_BP2Hzrve4lIV

and S,?

A.2.5kg

B.2 kg

C.15kg

D.3 kg


https://dl.doubtnut.com/l/_BP2Hzrve4lIV

Answer: A

° Watch Video Solution
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4.
An open rectangular tank of dimensions 6m x 5m x 4m contains water
upto height of 2m. The vessel is accelerated horizontally with an
acceleration of am/s? as shown. Take Pater = 103kg/m?3

g = 10m/s? atmospheric pressure = 10°N/m?. Bese on above information

answer the following questions:



https://dl.doubtnut.com/l/_BP2Hzrve4lIV
https://dl.doubtnut.com/l/_E1f7R5V3M4Xr

Determine the maximum value of a so that no water comes out from tan

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_E1f7R5V3M4Xr
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An open rectangular tank of dimensions 6m x 5m x 4m contains water
upto height of 2m. The vessel is accelerated horizontally with an
acceleration of am/s? as shown. Take Pater = 103kg/m3

g= 10m/s? atmospheric pressure = 10°N/m?. Bese on above information
answer the following questions:

Determine the height to which the water should be filled in the tank so

that when a = 5m/s® no water comes out from the tank

A.2 mm

B.3m


https://dl.doubtnut.com/l/_IrVsdTAoXsKc

C.25m

D.3.5m

Answer: C

° Watch Video Solution
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An open rectangular tank of dimensions 6m x 5m x 4m contains water

upto height of 2m. The vessel is accelerated horizontally with an



https://dl.doubtnut.com/l/_IrVsdTAoXsKc
https://dl.doubtnut.com/l/_DYHy0KIqD0Zn

acceleration of am/s? as shown. Take p, ... = 103kg/m3

= 10m/s? atmospheric pressure = 10°N/m?2. Bese on above information
g p p
answer the following questions:

Instead of open top if the vessel is closed then absolute pressure at point

20
A would be [take a = ?m/s2 and initially height of water in tank is 2m]

A.1.33 x 10°N/m?
B. 1.0 x 10°N/m?
C.3.33 x 10%°N/m?

D. none

Answer: A

o Watch Video Solution

7. A solid hemisphere of radius R is made to just sink in a liquid of density
p. Find a. the vertical thrust on the curved surface b. the vertical thrust on

the flat surface c. the side thrust on the hemisphere. d. the total


https://dl.doubtnut.com/l/_DYHy0KIqD0Zn
https://dl.doubtnut.com/l/_b6liRgMkhRsz

hydrostatic force acting on the hemisphere.

A

Answer

o Watch Video Solution



https://dl.doubtnut.com/l/_b6liRgMkhRsz

8. A solid hemisphere of radius R is made to just sink in a liquid of density
p. Find a. the vertical thrust on the curved surface b. the vertical thrust on
the flat surface c. the side thrust on the hemisphere. d. the total

hydrostatic force acting on the hemisphere.

C.o

D. 7TR3pg

Answer: D



https://dl.doubtnut.com/l/_pgsWO4Jl6PU2

| o Watch Video Solution

DRSS S S G

A solid hemisphere of radius R is made to just sink in a liquid of density p

9.

find the

R3pg
3

R3pg
2

n
o

D. nR3pg

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_pgsWO4Jl6PU2
https://dl.doubtnut.com/l/_uVSYZ8xzsCgD

10.
A tortoise is just sinking in water of density p The tortoise is assumed to
be3 a hemisphere of radius R.

Find vertical thrust


https://dl.doubtnut.com/l/_uVSYZ8xzsCgD
https://dl.doubtnut.com/l/_oGefxOuBXfqS

A pgnR3
B. —pgnR3
C. —pgnR?

D.O

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_oGefxOuBXfqS

pe

1.
A tortoise is just sinking in water of density p The tortoise is assumed to
be3 a hemisphere of radius R.

Q. Find the total hydrostatic force


https://dl.doubtnut.com/l/_yR4CfZTwh2SC

A pgnR3

13
B. ?pgnR3

2 3
C. —pgnR
3P97T
16
D. E pgnR3

Answer: B

° Watch Video Solution

12. Figure shows a large closed cylindrical tank containing water. Initially,
the air trapped above the water surface has a height h, and pressure 2p,,
where rh is the atmospheric pressure. There is a hole in the wall of the
tank at a depth h; below the top from which water comes out. A long

vertical tube is connected as shown.


https://dl.doubtnut.com/l/_yR4CfZTwh2SC
https://dl.doubtnut.com/l/_TkrqVY3exUQj

Find the height h, of the water in the long tube above top initially.

3py hy
A— - —
pg 3
2py hy
B.— - —
pg 2
Do
C.—-h
pg
Do
D. - - 2h0
2pg
Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_TkrqVY3exUQj
https://dl.doubtnut.com/l/_Rk5RcM3y40gf

13. Figure shows a large closed cylindrical tank containing water. Initially,
the air trapped above the water surface has a height h, and pressure 2p,,
where rh is the atmospheric pressure. There is a hole in the wall of the
tank at a depth h; below the top from which water comes out. A long

vertical tube is connected as shown.

Find the speed with which water comes out of the hole

A %[po-pg(hl-zho)]m

B. l%[po +pg(h1 - ho)]:ll/2

C. ;[Po +pg(h1 * ”o)]]l/2



https://dl.doubtnut.com/l/_Rk5RcM3y40gf

D. E[po-pg(hl -ho)]]l/2

Answer: B

o Watch Video Solution

14. Figure shows a large closed cylindrical tank containing water. Initially,
the air trapped above the water surface has a height h, and pressure 2p,,
where rh is the atmospheric pressure. There is a hole in the wall of the
tank at a depth h; below the top from which water comes out. A long

vertical tube is connected as shown.



https://dl.doubtnut.com/l/_Rk5RcM3y40gf
https://dl.doubtnut.com/l/_iIdY7jK5DQnT

Find the height of the water in the long tube above the top when the

water stops coming out of the hole.

A. '2h0

B- hO

Co h2

Answer: D

o Watch Video Solution

15. A uniform solid cylinder of density 0.8g/cm? floats in equilibrium in a
combination of two non-mixing liquids A and B with its axis vertical.

The densities of the liquids A and B are 0.7g/cm® and 1.2g/cm?,
respectively. The height of liquid Ais h, = 1.2cm. The length of the part

of the cylinder immersed in liquid B is hg = 0.8cm.


https://dl.doubtnut.com/l/_iIdY7jK5DQnT
https://dl.doubtnut.com/l/_0zH9nisC9wQS

(a) Find the total force exerted by liquid A on the cylinder.

(b) Find h, the length of the part of the cylinder in air.

(c) The cylinder is depressed in such a way that its top surface is just
below the upper surface of liquid A and is then released. Find the

acceleration of the cylinder immediately after it is released.

A.1ON

B.3N

C.5N

D.6N

Answer: A

Alr

h

— e -

>le— .

s



https://dl.doubtnut.com/l/_0zH9nisC9wQS

| ¥ Vvatch video Solution J

16. A uniform solid cylinder of density 0.8g/cm? floats in equilibrium in a
combination of two non-mixing liquids A and B with its axis vertical.

The densities of the liquids A and B are 0.7g/cm® and 1.2g/cm?,
respectively. The height of liquid Ais h, = 1.2cm. The length of the part

of the cylinder immersed in liquid B is hy = 0.8cm.

T
Alr h

—

2
D —

(a) Find the total force exerted by liquid A on the cylinder.

(b) Find h, the length of the part of the cylinder in air.

(c) The cylinder is depressed in such a way that its top surface is just
below the upper surface of liquid A and is then released. Find the

acceleration of the cylinder immediately after it is released.


https://dl.doubtnut.com/l/_0zH9nisC9wQS
https://dl.doubtnut.com/l/_ihxNq3OBFdZ9

A.0.5cm

B.0.2 cm

C.0.25cm

D.0.6 cm

Answer: C

o Watch Video Solution

17. A uniform solid cylinder of density 0.8g/cm? floats in equilibrium in a
combination of two non-mixing liquids A and B with its axis vertical.

The densities of the liquids A and B are 0.7g/cm® and 1.2g/cm?,
respectively. The height of liquid Ais h, = 1.2cm. The length of the part

of the cylinder immersed in liquid B is hg = 0.8cm.


https://dl.doubtnut.com/l/_ihxNq3OBFdZ9
https://dl.doubtnut.com/l/_CphBUjA4KiC3

Alr

h

— e -

>le— .

<«
=
-]

(a) Find the total force exerted by liquid A on the cylinder.

(b) Find h, the length of the part of the cylinder in air.

(c) The cylinder is depressed in such a way that its top surface is just
below the upper surface of liquid A and is then released. Find the

acceleration of the cylinder immediately after it is released.

wlia i ol oI«

Answer: B

s



https://dl.doubtnut.com/l/_CphBUjA4KiC3

| ¥ Vvatch video Solution J

18. A spray gun is shown in the figure where a piston pushes air out of a
nozzle. A thin tube of uniform cross section is connected to the nozzle.
The other end of the tube is in a small liquid container. As the piston
pushes air through the nozzle, the liquid from the container rises into
the nozzle and is sprayed out. For the spray gun shown, the radii of the
piston and the nozzle are 20mm and Tmm respectively. The upper end of

the container is open to the atmosphere.

If the piston is pushed at a speed of Smms !, the air comes out of the

nozzle with a speed of


https://dl.doubtnut.com/l/_CphBUjA4KiC3
https://dl.doubtnut.com/l/_CzAqfSZUXdJO

A.0.1ms™1

B.1ms ™!

C.2ms™ !

D.8ms !

Answer: C

o Watch Video Solution

19. A spray gun is shown in the figure where a piston pushes air out of a
nozzle. A thin tube of uniform cross section is connected to the nozzle.
The other end of the tube is in a small liquid container. As the piston
pushes air through the nozzle, the liquid from the container rises into
the nozzle and is sprayed out. For the spray gun shown, the radii of the
piston and the nozzle are 20mm and Tmm respectively. The upper end of

the container is open to the atmosphere.


https://dl.doubtnut.com/l/_CzAqfSZUXdJO
https://dl.doubtnut.com/l/_2qQp1cCSmFo6

s o

If the density of air is p , and that of the liquid p,, then for a given piston
speed the rate (volume per unit time) at which the liquid is sprayed will

be proportional to

Pq
Al —

P
B\ /PP
P

C.
Pa

D.p,

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_2qQp1cCSmFo6

20. A wooden cylinder of length L is partly submerged in a liquid of
specific gravity p, with n'(n < 1) part of it inside the liquid. Another
immiscible liquid of density p, is poured to completely submerge the
cylinder. Density of cylinder p is the geometric mean of the densities of
the two liquid.

Express the density of upper liquid in terms of density of cylinder

B. pn

C oD

D. none

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_2qQp1cCSmFo6
https://dl.doubtnut.com/l/_bB78dLsPm2mh

21. A wooden cylinder of length L is partly submerged in a liquid of
specific gravity p; with n (n < 1) part of it inside the liquid. Another
immiscible liquid of density p, is poured to completely submerge the
cylinder. Density of cylinder p is the geometric mean of the densities of
the two liquid.

Calculate the fraction of the cylinder submerged in the lower liquid after

the upper liquid is poured in the vessel

n
(n+1)
(n-1)

B. (n+ 1)
nn-1)

C. n+ 1)
nn-1)

D. n+1)

A.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_qeDAARnkYC6Z

22. A wooden cylinder of length L is partly submerged in a liquid of
specific gravity p; with n (n < 1) part of it inside the liquid. Another
immiscible liquid of density p, is poured to completely submerge the
cylinder. Density of cylinder p is the geometric mean of the densities of
the two liquid.

When the cylinder is slightly depressed and released, it oscillates. let
there be a mean position. find the time period of small oscillations below

thee mean position

[(n + a)L :I%
| g(n-1)

1

nL 2
B.n| ————
| g(1 - n)?

nL 1/2

nL
-g(l _ nz) J

Answer: D

N~

o Watch Video Solution



https://dl.doubtnut.com/l/_uSfQ91iJP6XL

23. A wooden cylinder of length L is partly submerged in a liquid of
specific gravity p; with n™ (n < 1) part of it inside the liquid. Another
immiscible liquid of density p, is poured to completely submerge the
cylinder. Density of cylinder p is the geometric mean of the densities of
the two liquid.

Similarly as above, find the time period of small oscillations above the

mean position.

[nl 15
Amr|— 2
| g
F L -
B.m| — ?
| ng |
_ 21
(n-1)L 173
C.n
g
- L -1
n z
D.t 2
[(n-1)g |
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_uSfQ91iJP6XL
https://dl.doubtnut.com/l/_nqhqygOcx1w9
https://dl.doubtnut.com/l/_0MHXHrLvRndD

24. A tank of height H and base area A is half filled with water and there is

a small orifice at the bottom and there is a heavy solid cylinder having

A
base area 3 and height of the cylinder is same as that of the tak. The
water is flowing out of the orifice. Here cylinder is put into the tank to
increase the speed of water flowing out.

The speed of water flowing out of the orifice after the cylinder is kept

inside it is
gH
A —
2
3gH
2
C.v2gH
D./3gH
Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_0MHXHrLvRndD

25. A tank of height H and base area A is half filled with water and there is

a small orifice at the bottom and there is a heavy solid cylinder having

A
base area 3 and height of the cylinder is same as that of the tak. The
water is flowing out of the orifice. Here cylinder is put into the tank to
increase the speed of water flowing out.

After long time, when the height of water inside the tank again becomes

H
equal to o the solid cylinder is taken out. then the velocity of liquid

flowing out of the orifice (just after removing the cylinder) will be

gH

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_X6MjjOBWZQfT
https://dl.doubtnut.com/l/_y4UwKesOkcIn
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26.
A spherical ball of radius R is floating at the interface of two liquids with
densities p and 2p. The volumes of the ball immersed in two liquids are
equal. Answer the following questions:

Find the force exerted by the liquid with density 2p on the ball

2 2R
A.nmR“pg| H + 3

B2R2
.3n pg

c41!22
.371 pPg

2R
D. 2nR2pg(H + ?)

Answer: D


https://dl.doubtnut.com/l/_y4UwKesOkcIn

° View Text Solution

[ S . S —— S S WS GG S G P G SR W
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27.

A spherical ball of radius R is floating at the interface of two liquids with
densities p and 2p. The volumes of the ball immersed in two liquids are
equal. Answer the following questions:

If a hole is drilled at the bottom of the vessel then volume of the ball

immersed inliquid with density p will

A. remain same

B. decrease

C.increase


https://dl.doubtnut.com/l/_y4UwKesOkcIn
https://dl.doubtnut.com/l/_98lEwrgznnUS

D. decrease first then increase

Answer: A

° Watch Video Solution

An ideal liquid of density p is filled in a horizontally fixed syringe fitted

28.

with a piston. There is no friction between the piston and the inner
surface of the syringe. Cross-sectional area of the syringe is A. At one end
of the syringe, an orifice is made. When the piston is pushed into the
syringe, the liquid comes out of the orifice and then following a parabolic
path falls on the ground.

With what velocity does the liquid come out of the orifice?


https://dl.doubtnut.com/l/_98lEwrgznnUS
https://dl.doubtnut.com/l/_eE8wVCY3MDEl

pA

2F

pA
_\/F + 2pghA
C\————

pPA

\/ F + pghA
D\/————
pPA

Answer: B

° Watch Video Solution

29. o

An ideal liquid of density p is filled in a horizontally fixed syringe fitted
with a piston. There is no friction between the piston and the inner
surface of the syringe. Cross-sectional area of the syringe is A. At one end

of the syringe, an orifice is made. When the piston is pushed into the


https://dl.doubtnut.com/l/_eE8wVCY3MDEl
https://dl.doubtnut.com/l/_dRUdIx3FIwg0

syringe, the liquid comes out of the orifice and then following a parabolic
path falls on the ground.

With what velocity the liquid strikes the ground?

_\/F + pghA

A\ ——
pPA

_\/F + 2pghA

B\ —
pPA

_\/2F + pghA
C\——
pPA

\/2(F + pghA)
D\[————
pA

Answer: D

o Watch Video Solution

30. Molecular forces exist between the molecules of a liquid in a
container. The molecules on the surface have unequal force leading to a
tension on the surface. If this is not compensated by a force, the
equilibrium of the liquid will be a difficult task. This leads to an excess

pressure on the surface. The nature of the meniscus can inform us of the


https://dl.doubtnut.com/l/_dRUdIx3FIwg0
https://dl.doubtnut.com/l/_31fBd0ios1GU

direction of the excess pressure. The angle of contact of the liquid
decided by the forces between the molecules, air and container can make
the angle of contact.
The direction of the excess pressure in the meniscus of a liquid of angle
of contact 2rt/3 is

A. upward

B. downward

C. horizontal

D. cannot be determined

Answer: A

o Watch Video Solution

31. Molecular forces exist between the molecules of a liquid in a container.
The molecules on the surface have unequal force leading to a tension on
the surface. If this is not compensated by a force, the equilibrium of the

liquid will be a difficult task. This leads to an excess pressure on the


https://dl.doubtnut.com/l/_31fBd0ios1GU
https://dl.doubtnut.com/l/_kb6zto2BVMxW

surface. The nature of the meniscus can inform us of the direction of the
excess pressure. The angle of contact of the liquid decided by the forces
between the molecules, air and container can make the angle of contact.

If the excess pressure in a soap bubble is p, the excess pressure in an air

bubble is

NS

D.4p

Answer: A

o Watch Video Solution

32. Molecular forces exist between the molecules of a liquid in a
container. The molecules on the surface have unequal force leading to a
tension on the surface. If this is not compensated by a force, the

equilibrium of the liquid will be a difficult task. This leads to an excess


https://dl.doubtnut.com/l/_kb6zto2BVMxW
https://dl.doubtnut.com/l/_oannxBfai80S

pressure on the surface. The nature of the meniscus can inform us of the
direction of the excess pressure. The angle of contact of the liquid

decided by the forces between the molecules, air and container can make

the angle of contact.

In a meniscus of radius r, with excess pressure p in atmospheric pressure

Py, the force experienced is

A. (p - po)nr3
B. (p - p0)2nr
C.pnr2

D. py2nr

Answer: C

o Watch Video Solution

33. Figure shows a capillary tube of radius r dipped into water. If the

atmosphere pressure is P, the pressure at point Ais


https://dl.doubtnut.com/l/_oannxBfai80S
https://dl.doubtnut.com/l/_nbfZkV0gwTFG

B.PO+_

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_nbfZkV0gwTFG
https://dl.doubtnut.com/l/_BtsaddboArik

34. Figure shows a capillary tube of radius r dipped into water. The
atmospheric pressure is P, and the capillary rise of water is h. s is the
surface tension for water-glass.

Lo

Initially, h = 10cm. If the capillary tube is now incline at 45 °, the length of

water rising in the tube will be

A.10 cm

B. 10+/2cm

10

C.—

V2
4s

D.P,- —
0

Answer: B

o Watch Video Solution

35. Which of the following graphs may represent the relation between

capillary rise h and the radius r of the capillary


https://dl.doubtnut.com/l/_BtsaddboArik
https://dl.doubtnut.com/l/_f2BpDkJsiSID

r
A.
h
r
B.
h
C. r
D.
Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_f2BpDkJsiSID

36. Surface tension arises from the cohesive force between the surface
molecules. Interplay between cohesion and adhesion force make the

surface inclined at acute or obtuse angle with the contacting solid
2TcosO
pgr

0 = angle of contact T = surface tension p = density of the liquid, g =

surfaces. This causes a capillary rise (or fail) given as h = , where

acceleration due to gravity and r = radius of the capillary tube.

Q. In capillary action 6 can be:

o

A.0
B.90°

C.90° <H<180°

D. all of these

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_R9trnOYgUgTb

37. Surface tension arises from the cohesive force between the surface
molecules. Interplay between cohesion and adhesion force make the

surface inclined at acute or obtuse angle with the contacting solid
2TcosO
pgr

0 = angle of contact T = surface tension p = density of the liquid, g =

surfaces. This causes a capillary rise (or fail) given as h = , where

acceleration due to gravity and r = radius of the capillary tube.
In capillary rise:

A. heat is evolved

B. U, decrease

C. Uy, increase

D. heat is absorbed

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_i2UQTdUbjk8k

38. Surface tension arises from the cohesive force between the surface
molecules. Interplay between cohesion and adhesion force make the

surface inclined at acute or obtuse angle with the contacting solid
2TcosO
pgr

0 = angle of contact T = surface tension p = density of the liquid, g =

surfaces. This causes a capillary rise (or fail) given as h = , where

acceleration due to gravity and r = radius of the capillary tube.

Q. If the vessel accelerates up, capillary rise,

A. increases

B. decreases

C.remains the same

D. becomes zero

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_qhrp8HJRVlDL

39. When liquid medicine of density p is to be put in the eye, it is done
with the help of a dropper. As the bulb on the top of the dropper is
pressed, a drop forms at the opening of the dropper. We wish to estimate
the size of te drop. We first assume that the drop formed at the opening
is spherical because that requires a minimum increase in its surface
energy. To determine the size, we calculate the net vertical force due to
the surfacetension T when the radius of the drop is R. When this force
becomes smaller than the weight of the drop, the drop gets detached
from the dropper.

If the radius of the opening of the dropper is r, the vertical force due to

the surface tension on the top of radius R (assuming r < < R) is

A.2nrT

B. 2nrRT

21T
R
2nR2T
D.

r

C.

Answer: C



https://dl.doubtnut.com/l/_9xCTB4hIW8L2

| @ Watch Video Solution J

40. When liquid medicine of density p is to be put in the eye, it is done
with the help of a dropper. As the bulb on the top of the dropper is
pressed, a drop forms at the opening of the dropper. We wish to estimate
the size of te drop. We first assume that the drop formed at the opening
is spherical because that requires a minimum increase in its surface
energy. To determine the size, we calculate the net vertical force due to
the surfacetension T when the radius of the drop is R. When this force
becomes smaller than the weight of the drop, the drop gets detached

from the dropper.

If r=5x10"%m n=10%gm™3, g = 10ms2, T = 0.11Nm~! the radius of
the drop when it detaches from the dropper is approximately

A 1.4x103m

B.3.3x 10 3m

C.2.0 x 1073m

D.4.1 x 10 3m


https://dl.doubtnut.com/l/_9xCTB4hIW8L2
https://dl.doubtnut.com/l/_WDruxMxyXu3a

Answer: A

° Watch Video Solution

Statement Type Questions

1. Statement-1: A light celluloid ball placed in a stream of gas or water

issuing at a high velocity from a tube with a narrow neck, the ball floats

freely however in this stream (fig)


https://dl.doubtnut.com/l/_WDruxMxyXu3a
https://dl.doubtnut.com/l/_1HCxqdGtfFaQ

g

o5

Statement-2: The gas is the stream has a high velocity, the pressure inside

the stream is above atmospheric.


https://dl.doubtnut.com/l/_1HCxqdGtfFaQ

A. Statement-l is true, statement-2 true and statements-2 is a correct

explanation for statements-1

B. Statement 1 is true, statement 2 is true, statement-2 is not a correct

explanation for statement 1

C. Statement 1is true, statement 2 is false

D. Statement 1 is false, statement 2 is true

Answer: C

° Watch Video Solution

2. Statement I: When a body floats such that its parts are immersed into

two immiscible liquids, then force exerted by liquid 1 is of magnitude

P1V19-


https://dl.doubtnut.com/l/_1HCxqdGtfFaQ
https://dl.doubtnut.com/l/_7XgS3Q07JA5N

.
L

explanation for statements-2

explanation for statement 2



https://dl.doubtnut.com/l/_7XgS3Q07JA5N

L T vvaldil vidco o>01ution J

3.statement 1is false, statement 2 is true.

Statement-1: When a soda water bottle fals freely from a height h, the gas

bubble rises in water from the bottom.

Statement-2:Air lighter than liquid.

A. Statement-| is true, statement-2 true and statements-2 is a correct

explanation for statements-1

B. Statement 1 is true, statement 2 is true, statement-2 is not a correct

explanation for statement 1

C. Statement 1is true, statement 2 is false

D. Statement 1 is false, statement 2 is true

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_7XgS3Q07JA5N
https://dl.doubtnut.com/l/_hGYLwlImhWdW

4. statement 1is false, statement 2 is true.

Statement-1: A soft plastic bag weights the same when empty or when

filled with air and measured in vacuum.

Statement-2: The same results will be observed when measured in air.

A. Statement-l is true, statement-2 true and statements-2 is a correct

explanation for statements 1

B. Statement 1 is true, statement 2 is true, statement-2 is not a correct

explanation for statement 1

C. Statement 1is true, statement 2 is false

D. Statement 1 is false, statement 2 is true

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_ynay0hO0HoUr

5.Statement 1 is false, statement 2 is true.

Statement-1: The speed of liquid coming out of the orifice is independent

of the nature and quality of liquid in the container.

A. Statement-l is true, statement-2 true and statements-2 is a correct

explanation for statements-5

B. Statement 1 is true, statement 2 is true, statement-2 is not a correct

explanation for statement 5

C. Statement 1is true, statement 2 is false

D. Statement 1 is false, statement 2 is true

Answer: C

o View Text Solution

6.Statement 1: If P is the pressure of gas inside the exhaust chamber of a

rocket and P, is the pressure of the gas outside the chamber. The


https://dl.doubtnut.com/l/_vhCgRIkoCTko
https://dl.doubtnut.com/l/_VJffMDaRVrUe

forward thrust on the rocket is ZG(P - PO) insteady of a (P - PO) where a

is the area of orifice.
Statement -2: The formula thrust = a(P ‘Po) holds good for fluids at
rest. In the case of rocket the flurids are in motion and we have to use
Bernoulli's principle for calculating the thrust.
A. Statement | is true, statement Il is true and statement Il is correct
explanation for statement |
B. Statement | is true, statement Il is true and statement Il is not the
correct explanation for statement |

C. Statement | is true, statement Il is false.

D. Statement | is false, statement Il is true.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_VJffMDaRVrUe

7. Statement -1: A smooth block of mass 2kg and specific gravity 2.5 is
attached with a spring of force constant k = 100N/m and is half dipped in
water. If the extension in the spring is 1cm, the force exteted by the
bottom of tank on the block is 19N.

Statement-2 : In the arrangement shown, the buoyant force acting on the

block is equal to weight of liquid displaced.

LLLLLLLLLL 0011/



https://dl.doubtnut.com/l/_GEwdOp1GpbzT

A. Statement | is true, statement Il is true and statement Il is correct

explanation for statement |

B. Statement | is true, statement Il is true and statement Il is not the

correct explanation for statement |

C. Statement | is true, statement Il is false.

D. Statement | is false, statement Il is true.

Answer: B

° Watch Video Solution

8. Statement-1 A boy carrying a fish in one hand a bucket full of water in
the other hand, places the fish in the bucket. He now carries
comparatively lesser weight as the weight of the fish will be reduced due
to upthrust.

Statement -2: The boy will carry still the same weight.


https://dl.doubtnut.com/l/_GEwdOp1GpbzT
https://dl.doubtnut.com/l/_KzmeSGs7LgCf

A. Statement | is true, statement Il is true and statement Il is correct

explanation for statement |

B. Statement | is true, statement Il is true and statement Il is not the

correct explanation for statement |

C. Statement | is true, statement Il is false.

D. Statement | is false, statement Il is true.

Answer: D

° Watch Video Solution

9. Statement-1: For rotational equilibrium of floating bodies, meta centre
must always be lower than centre of gravity of the body

Statement-2 : When a floating body is slightly tilted from equilibrium ,
centre of buoyance shifts. The vertical line passing through new centre of
buoyance and initial vertical line meet at a point, which is called meta

centre.


https://dl.doubtnut.com/l/_KzmeSGs7LgCf
https://dl.doubtnut.com/l/_cHQ7SDN04Pts

A. Statement | is true, statement Il is true and statement Il is correct

explanation for statement |

B. Statement | is true, statement Il is true and statement Il is not the

correct explanation for statement |

C. Statement | is true, statement Il is false.

D. Statement | is false, statement Il is true.

Answer: D

° Watch Video Solution

10. Statement I: Smaller drops of liquid resist deforming forces better
than the larger drops.
Statement II: Excess pressure inside a drop is directly proportional to its

surface area.

A. Both statement 1 and statemet 2 are true and statement 2 is the

correct explanation of statement 1.


https://dl.doubtnut.com/l/_cHQ7SDN04Pts
https://dl.doubtnut.com/l/_tT4jHuxc1DVi

B. Both statement 1 and statement 2 are true but statement 2 is not

the correct explanantion of statement 1

C. Statement 1is true but statement 2 is false.

D. Statement 1 is false but statement 2 is false.

Answer: B

° Watch Video Solution

11. Statement I: A needle placed carefully on the surface of water may
float, whereas the ball of the same material will always sink.
Statement II: The buoyancy of an object depends both on the material
and shape of the object.
A. Both statement 1 and statemet 2 are true and statement 2 is the
correct explanation of statement 1.

B. Both statement 1 and statement 2 are true but statement 2 is not

the correct explanantion of statement 2


https://dl.doubtnut.com/l/_tT4jHuxc1DVi
https://dl.doubtnut.com/l/_gyFVy8UYZn4A

C. Statement 1is true but statement 2 is false.

D. Statement 1 is false but statement 2 is false.

Answer: C

° Watch Video Solution

12. Statement I: Droplets of liquid are usually more spherical in shape

than large drops of the same liquid.

Statement II: Force of surface tension predominates force of gravity in

case of small drops.

A. Both statement 1 and statemet 2 are true and statement 2 is the

correct explanation of statement 1.

B. Both statement 1 and statement 2 are true but statement 2 is not

the correct explanantion of statement 3

C. Statement 1is true but statement 2 is false.

D. Statement 1 is false but statement 2 is false.


https://dl.doubtnut.com/l/_gyFVy8UYZn4A
https://dl.doubtnut.com/l/_fQav8jiCbfhW

Answer: A

o Watch Video Solution

13. Statement I: Spraying of water causes cooling.

Statement Il: For an isolated system, surface energy increase on the

expense of internal energy.

A. Both statement 1 and statemet 2 are true and statement 2 is the

correct explanation of statement 1.

B. Both statement 1 and statement 2 are true but statement 2 is not

the correct explanantion of statement 4

C. Statement 1is true but statement 2 is false.

D. Statement 1 is false but statement 2 is false.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_fQav8jiCbfhW
https://dl.doubtnut.com/l/_sYoHyLtJzv7b

14. Statement I: Finer the capillary, greater is the height to which the

liquid rises in the tube

Statement Il: This is in accordance with the ascent formula.

A. Both statement 1 and statemet 2 are true and statement 2 is the

correct explanation of statement 1.

B. Both statement 1 and statement 2 are true but statement 2 is not

the correct explanantion of statement 5

C. Statement 1is true but statement 2 is false.

D. Statement 1 is false but statement 2 is false.

Answer: A

o Watch Video Solution

15. Statement I: A needle placed carefully on the surface of water may

float, whereas the ball of the same material will always sink.


https://dl.doubtnut.com/l/_8SZaHslUk09P
https://dl.doubtnut.com/l/_TL2tQiwMtvKJ

Statement II: The buoyancy of an object depends both on the material

and shape of the object.

A.Both statement 1 and statemet 2 are true and statement 2 is the

correct explanation of statement 1.

B. Both statement 1 and statement 2 are true but statement 2 is not

the correct explanantion of statement 6

C. Statement 1is true but statement 2 is false.

D. Statement 1 is false but statement 2 is false.

Answer: C

° Watch Video Solution

16. Statement I: As radius of soap bubble increases, the insude pressure
increases.
Statement II: Excess pressure in soap bubble is inversely propotional to

radius.


https://dl.doubtnut.com/l/_TL2tQiwMtvKJ
https://dl.doubtnut.com/l/_KWyCXj0HVI64

A. Both statement 1 and statemet 2 are true and statement 2 is the

correct explanation of statement 1.

B. Both statement 1 and statement 2 are true but statement 2 is not

the correct explanantion of statement 7

C. Statement 1is true but statement 2 is false.

D. Statement 1 is false but statement 2 is false.

Answer: D

° Watch Video Solution

Integer Type Questions

1. A ball of relative density 0.8 falls into water from a height of 2 m. find

the depth to which the ball will sink (neglect viscous forces)

° Watch Video Solution



https://dl.doubtnut.com/l/_KWyCXj0HVI64
https://dl.doubtnut.com/l/_TkmbKpH2910u
https://dl.doubtnut.com/l/_hsQVuoXwvAjr

2.The opening near the bottom of the vessel shown in the figure has an
area A. A disc is held against the opening keep the liquid from running
out. Let F; be the net forces on the disc applied by liquid and air in this
case. Now the disc is moved away from the opening a short distance. The
liquid comes out and strikes the disc in elastically. Let F, be the force

exerted by the liquid in this condition. The F,/F, is

o Watch Video Solution

3. The range of water flowing out of a small hole made at a depth 10m
below water surface in a large tank is R. Find the extra pressure (in atm)

applied on the water surface so that range becomes 2R. Take


https://dl.doubtnut.com/l/_hsQVuoXwvAjr
https://dl.doubtnut.com/l/_24uSQ5kIQb7Z

latm = 10°Pa.

r.-----...- .q

10 m

< R—

o Watch Video Solution

4. A vessel with a symmetrical hole in its bottom is fastened on a cart. The

mass of the vessel and the cart is 1.5kg. With what force F (in x 102N)
should the cart be pulled that the maximum amount of water remains in
the vessel. The dimensions of the vessel are as shown in the figure. Given
that b = 50cm, ¢ = 10cm, area of base A = 40cm?, L = 20cm, g= 10m/s2.

| <

L

° Watch Video Solution



https://dl.doubtnut.com/l/_24uSQ5kIQb7Z
https://dl.doubtnut.com/l/_jj3tD0NayDEp

5.Aliquid of density p = py[1 + ay] is stored in a container where y is the

2
distance from the liquid surface and a = gm'l. A small hole is made at

the bottom of the container find nearest integer of velocity of efflux (in

m/s) when the liquid height is 1 m. Assume flow is laminar (g = 1Om/52)

o Watch Video Solution

6. A rod of length 6m has specific gravity p( = 25/36). One end of the rod
is tied to a 5m long rope, which in turn is tied to the floor of a pool 10m
deep, as shown. Find the length (in m) of the part of rod which is out of
water.

| <

L

o Watch Video Solution



https://dl.doubtnut.com/l/_jj3tD0NayDEp
https://dl.doubtnut.com/l/_YxpHE2VXDVz1
https://dl.doubtnut.com/l/_cTprR2HmM3c4
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7.

A uniform vertical cylinder is released from rest with its lower end just

touching the liquid surface of a deep lake. Calculate the maximum

o 1
displacement of the cylinder in meters. Take | = 4m and — = 5

° Watch Video Solution



https://dl.doubtnut.com/l/_3FF7dLD1v7su

8.

A thin V-shaped glass tube is fixed in the vertical plane as shown. Innitially
the left part of the tube contains a column of water of length d = \/Em A
valve at the bottom of the tube prevents the water from moving to right
part. At some time, the valve is quickly opened neglecting friction find the

time (in seconds) it takes for the water to move completely into the right

part of the tube. (Take g = nzm/sz)

o Watch Video Solution

9. A cylindrical vessel of height 500mm has an orifice (small hole) at its

bottom. The orifice is initially closed and water is filled in it up to height


https://dl.doubtnut.com/l/_vW9I7u9Q7VRk
https://dl.doubtnut.com/l/_ldFjhQNrjaW0

H. Now the top is completely sealed with a cap and the orifice at the
bottom is opened. Some water comes out from the orifice and the water
level in the vessel becomes steady with height of water column being
200mm. Find the fall in height(in mm) of water level due to opening of
the orifice.

[Take  atmospheric  pressure = 1.0 x 10°N/m?,  density  of
water=1000kg//m”3 and g=10m//s"2". Neglect any effect of surface

tension.]

o Watch Video Solution

h0 , IXXIIIIIII
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10. L Ll k

In a cylindrical container water is filled up to a height of hy = 1.0m. Now a
large number of small iron balls are gently dropped one by one into the

container till the upper layer of the balls touches the water surface. if


https://dl.doubtnut.com/l/_ldFjhQNrjaW0
https://dl.doubtnut.com/l/_6hnizR9eAlnT

average density of the contents is p = 4070kg/m3, density of iron is
p; = 7140kg/m?> and density of iron is Py = 1000kg/m? find the height h of

the water level (in S.I. units) in the container with the iron balls.

o Watch Video Solution

1. When a sphere of radius r; = 1.2 mm moves in glycerine, the laminar

c
flow is observed if the velocity of the sphere does not exceed v, = ZBT'
At what minimum velocity v, of a sphere of radius r, = 5.5cm will the flow

in water become turbulent? The viscosities of glycerine and water are

pm
equal ton; = 13.9 and n, = 0.011P respectively. (in T)

° Watch Video Solution

12. A lead sphere is steadily is steadily sinking in glycerine whose viscosity
is equal to n =13.9 PWhat is the maximum diameter of the sphere at
which the flow around that sphere still remains laminar? It is known that

the transition to the turbulent flow correspond to reynolds number


https://dl.doubtnut.com/l/_6hnizR9eAlnT
https://dl.doubtnut.com/l/_AkfcREBHFsvv
https://dl.doubtnut.com/l/_EMOI9uKdJIsQ

R, =0.5. (here the charactrstic length is taken to be the sphere

diameter). (in mm)

o Watch Video Solution

13. The time of survival of a soap bubble of radius of R connected with

atmosphere through a capillary of length 1 and radius r. The surface

4
. . o - niR™ .
tension is T and the coefficient of viscosity of air is 1. In terms of Ex) is
r

o Watch Video Solution

14. An air bubble of radius 1 mm is allowed to rise through a long

cylindrical column of a viscous liquid of radius 5 cm and travels at a

steady rate of 2.1 cm per sec. if the density of the liquid is 1.47%. Its

cm

n
viscosity is nearly 5 poise. Then find the value of n. Assume g = 980 ——
sec

and neglect the density of air.

o Watch Video Solution



https://dl.doubtnut.com/l/_EMOI9uKdJIsQ
https://dl.doubtnut.com/l/_EH3yvpQ5gHM0
https://dl.doubtnut.com/l/_H1ET39hwGMkC

kg

15. A spherical ball of radius 3.0 x 10~ m and density 104—3 falls freely
m

under gravity through a distance H = n x 500m before entering a tank of

water. If after enerting the water the velocity of the ball does not change,

m

N -
then find n. viscosity of water is 10 x 10'6—2,g = 10;
m

o Watch Video Solution

16. Estimate the speed of verticaly falingn raindriops from the following
data. Radius of  the drops=0.02cm, viscosity of ir

= 1.8 x 10 "“poise, g = 9.9 x 10ms® and density of water =1000 kg m"-3".

o Watch Video Solution

17. A small spherical ball falling under gravity in a viscous medium heat
the medium due to viscous drage force. The rate of heating is

proportional to r". (r = radius of the sphere find )n.

o Watch Video Solution



https://dl.doubtnut.com/l/_JwI8zoab7bIz
https://dl.doubtnut.com/l/_jleRSsuc4xlB
https://dl.doubtnut.com/l/_9RFsXcusWOBv

18. A conical glass capillary tube of length 01 m has diameter 102 and
5 x 10~“m respectively at its ends. When it is just immersed in a liquid at
0°C with larger diameter in contact with liquid the liquid rises to
8 x10°2 m in the tube. if another cylindrical glass capillary tube B is
immersed in the same liquid at 0 ° C the liquid rises to 6 x 102 m height.

The rise of liquid the tube B is only 5.5 x 10 ?m when the liquid is at

3

1 kg
50 ° C. density of the liquid is (E) x 10— and angle of contact is zero.
m

Effect of temperature on the density of the liquid and glass is negligible.
The rate at which the surface tension changes with temperatrure

considering the change to be linear is given

N
by-1.4x 10" .what is the value of n?
m

o View Text Solution

19. There is a soap bubble of radius 2.4 x 10 %m in air cylinder which is

N
originally at a pressure of 105—2. The air in the cylinder is now
m

compressed isothermally untill the radius of the bubble is halved. (the


https://dl.doubtnut.com/l/_9RFsXcusWOBv
https://dl.doubtnut.com/l/_BM28p6d3M7QD
https://dl.doubtnut.com/l/_bug3EoSxQXi3

surface tension of the soap film is 0.08Nm'1). The pressure of air in the

N
cylinder is found to be 8.08 x 10" — . What is the value of n?
m

o Watch Video Solution

20. Two vertical parallel glass plates are partically submerged in water.
The distance between the plates is d = 0.10mm, and their width is
[ = 12cm assuming that the water between the plates does not reach the
upper edges of the plates and the wetting is complete, it is found that

the force of their mutual attraction, is (n + 20)N. What is the value of n?

N
T=0.073—
m

° Watch Video Solution

21. A vertical water jet flows out of a round hole. One of the horizontal
sections of the jet has a diameter d = 2.0mm while the other section
located I = 20cm lower has the diameter which is n = 1.5 times less. The

volume of the water flowing from the hole each second is found to be


https://dl.doubtnut.com/l/_bug3EoSxQXi3
https://dl.doubtnut.com/l/_XwY4d23WpdoT
https://dl.doubtnut.com/l/_EAPHahDFg7qF

cm? ) ) N
9 x 10 ""—. What is the value of n? (surface tension T = 0.073— and
S m

kg
density of water = 103—.

m3

o Watch Video Solution

22. A glass rod of diameter d; = 1.5mm in inserted symmetrically into a
glass capillary with inside diameter d, =2.0 mm. Then the whole
arrangement is vertically oriented and brought in contact with the
surface of water. To what height will the liquid rise in the capillary?

Surface tension of water = 73 x 10 3N/m

o Watch Video Solution

23. Find the attractive force is newton between two parallel glass plates,
separated by a distance h = 0.1mm after a water drop of mass m = 70mg
was introduced between them. Assume wetting to be complete and

surface tensin of water, T = 70 dyne/cm

o Watch Video Solution



https://dl.doubtnut.com/l/_EAPHahDFg7qF
https://dl.doubtnut.com/l/_eFGI7FCavxtr
https://dl.doubtnut.com/l/_kZaKj29WVLE9
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A thin film of a liquid is maintained between two very long, thin, parallel,
horizontal wires separated by a distance 2a. A long wire of mass per unit
length A is gently placed over the liquid film at the middle parallel to the

wires. As a result the liquid surface is depressed by a vertical distance

a
y(y < < a) at equilibrium. The surface tension of the liquid is % then k

is

o Watch Video Solution

25. A soap bubble (surface tension T) is charged to a uniform charged

Ne, T
density 0. At equilibrium the radius of the bubble is given by ——. The
o

value of N is [Assume that atmosphere is not present]



https://dl.doubtnut.com/l/_kZaKj29WVLE9
https://dl.doubtnut.com/l/_CtUgSXu63Bwt
https://dl.doubtnut.com/l/_SRRg3K5v4ZR2

| o Watch Video Solution I

Paragraph Type Questions
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1

Consider a disk of mass m, radius R lying on a liquid layer of thickness T
and coefficient of viscosity n as shown in the fig.

The coefficient of viscosity varies as n = nyx (x measured from centre of


https://dl.doubtnut.com/l/_SRRg3K5v4ZR2
https://dl.doubtnut.com/l/_6me5TFWkRELP

the disk) at the given instant the disk is floating towards right with a
velocity v as shown, find the force required to move the disk slowly at the

given instant.

2n 0sz

T
8n 0R2v
T

mn 0sz

T
16n,R3v
T

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_6me5TFWkRELP

2.

Consider a disk of mass m, radius R lying on a liquid layer of thickness T

and coefficient of viscosity  as shown in the fig.


https://dl.doubtnut.com/l/_2owqSCJFBsxx

-——-——-—-———.‘——-—-—.—~--
N 7 »

The torque required to rotate the disk at a constant angular velocity Q

given the viscosity is uniformly n.

4nwnR*

A O
T

ncor)R4

2T

27ta)nR4

C——
T

B.

D. 16ncor1R4

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_2owqSCJFBsxx

Consider a disk of mass m, radius R lying on a liquid layer of thickness T
and coefficient of viscosity  as shown in the fig.

A disc rotating with angularvelocity o is placed on a viscous liquid of
thickness T. Find the angle rotated by the disc before it comes to rest.

(viscosity = n, mass of disc = M, radius of disc = R)

4wOTM

mTR2
20,TM

mTR2


https://dl.doubtnut.com/l/_2owqSCJFBsxx
https://dl.doubtnut.com/l/_29WYS5yry0LC

coOTM

r,nR2
woITM

2nnR?

Answer: C

o Watch Video Solution

--t..- -----...’.._'.... ﬁ--.
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A viscous clutch as shown in figure tranmits torque. Radius of each clutch
plate is R and separation between the plates is a and is completely filled
with liquid of coefficient of viscous p. If ; and w are angular velocities of
plates connected to input and output respectively.

The torque transmitted is

np(col-z - co(z,)R4

w;a

A


https://dl.doubtnut.com/l/_29WYS5yry0LC
https://dl.doubtnut.com/l/_2cbZrQJ6CY7b

np(coiz - (;)(ZJ)R4

B.
woa

np(coiz - (;)(ZJ)R4

Zwoa

np(a)i - wO)R4
2a

C.

D.

Answer: D

o Watch Video Solution

..~..’.b:.... N S -..-...1'.._-..3.....
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A viscous clutch as shown in figure tranmits torque. Radius of each clutch
plate is R and separation between the plates is a and is completely filled
with liquid of coefficient of viscous p. If w; and w are angular velocities of

plates connected to input and output respectively.


https://dl.doubtnut.com/l/_2cbZrQJ6CY7b
https://dl.doubtnut.com/l/_lyNXh7lraOKL

If efficiency of transmission is ratio of output power to input power, then

efficiency is given by

Answer: B

° Watch Video Solution

Level 1 (HW)

1. If the atmospheric pressure is 76 cm of Hg at what depth of water the

pressure will becomes 2 atmospheres nearly.

A. 862 cm


https://dl.doubtnut.com/l/_lyNXh7lraOKL
https://dl.doubtnut.com/l/_BcCA08Cy5XQA

B.932 cm

C.982 cm

D. 1033 cm

Answer: 4

° Watch Video Solution

2. The pressure at the bottom of a lake due to water is 4.9 x 106N/m?.
What is the depth of the lake?

A.500m

B.400 m

C.300 m

D.200 m

Answer: 1

° Watch Video Solution



https://dl.doubtnut.com/l/_BcCA08Cy5XQA
https://dl.doubtnut.com/l/_eIKRbqDSEG26

1
3. Two blocks A and B float in water. If block A floats with Z th of its

3
volume immersed and block B floats with = th of its volume immersed,

the ratio of their densities is

A.5:12
B.12:5
C.3:20

D.20:3

Answer: 1

° Watch Video Solution

4. A water filled cylinder of height 50 cm and base area 20cm? is placed on
a table with the base on the table. The thrust offered by water on the

tableis


https://dl.doubtnut.com/l/_eIKRbqDSEG26
https://dl.doubtnut.com/l/_jBQDqS9e7KWQ
https://dl.doubtnut.com/l/_5vCoOQnHjb9U

A.98 N

B.49 N

C.98N

D.49N

Answer: 3

o Watch Video Solution

5.1f S, is the specific gravity of a solid with respect to a ligid and S, is the

specific gravity of the liquid with respect to water, then the specific

gravity of the solid with respect to water is

A.S;+S,

B.S, XS,



https://dl.doubtnut.com/l/_5vCoOQnHjb9U
https://dl.doubtnut.com/l/_DsBq4VorhQ4B

Answer: 2

° Watch Video Solution

6. If a block of iron (density 5gcm'3) is size 5cm x 5 ¢cm x 5 cm was weight
while completely submerged in water, what would be the apparent
weight ?

A.5x5%x5x5gmwt

B.4x4x4x4gmwt

C.3x5x5x5gmwt

D.4x5%x5%x5gmwt

Answer: 4

° Watch Video Solution



https://dl.doubtnut.com/l/_DsBq4VorhQ4B
https://dl.doubtnut.com/l/_FCtEzfkDveyY

7. A beaker is partly filled with water, the beaker and the contents have a

mass of 50 gm. A piece of wood having a volume of 5 cc. is floated in the

g
beaker. The density of wood is 0.8; the mass of the beaker and its
contents:
A.50¢g
B.54g
C.46g

D.56.25 g

Answer: 2

o Watch Video Solution

8. A woman of mass 50 kg stands on a wooden block placed over a tank of
water. The wooden block is such that the woman is entirely above water. If

relative density of wood is 0.85, the volume of the wooden block is:


https://dl.doubtnut.com/l/_8BS5TUBvqubk
https://dl.doubtnut.com/l/_NnC2VAtEzdsn

A.0.5x 10 1m3

B.0.585 x 10 " 1m3

C.0.33m3

D.0.54 x 10 1m3

Answer: 3

o Watch Video Solution

9. A certain block weighs 15 N in air. But is weighs only 12 N when
completely immersed in water. When immersed completely in another
liquid, it weighs 13 N. Calculate the relative density of (i) the block and (ii)

the liquid.


https://dl.doubtnut.com/l/_NnC2VAtEzdsn
https://dl.doubtnut.com/l/_4bQ7qm7EDL8G

Answer: 1

° Watch Video Solution

10. What mass of lead will weigh as much as 8 gm of iron when both are

immersed in water ? (given specific gravities of iron and lead are 8 and 11

respectively).

A 1lgm

B.2.2gm

C.55gm

D.7.7 gm

Answer: 4

° Watch Video Solution



https://dl.doubtnut.com/l/_4bQ7qm7EDL8G
https://dl.doubtnut.com/l/_gZz7JgYmHXyx

11. The base area of boat is 2m?%. A man weighing 76 kg weight steps into
the boat. Calculate the depth into which the boat sinks further

A.1.2cm

B.2.5cm

C.55acm

D.7.7 cm

Answer: 3

o Watch Video Solution

d
12. A sphere of density d is let fall in a liquid of density 7 The acceleration

of the body will be

@ >

N
NS N | ~Ie


https://dl.doubtnut.com/l/_WKJCmXkPKV5b
https://dl.doubtnut.com/l/_cGqezmeIhDw6

D.g

Answer: 2

° Watch Video Solution

13. An iceberg is floating partly immersed in sea water, the density of sea
water is 1.03gcm ™3 and that of ice is 0.92gcm 3. The fraction of the total
volume of the iceberg above the level of sea water is

A. 89 %

B.11 %

C1%

D. 34 %

Answer: 2

o Watch Video Solution



https://dl.doubtnut.com/l/_cGqezmeIhDw6
https://dl.doubtnut.com/l/_EbXEhssvT7Qi
https://dl.doubtnut.com/l/_EhiKiPemHKl7

14. Two water pipes of diameters 4 cm and 8 cm are connected with main
supply line. The velocity of flow of water in the pipe of 8 cm diameter is

hwo many times to that of 4 cm diameter pipe?

e

N |+~

Answer: 2

o Watch Video Solution

15. A horizontal pipe of non uniform cross section has water flow through
it such that the velocity is 2ms~! at a point where the pressure 40 kpa.
The pressure at a point where the velocity of water flow is 3ms™! is (in

kilopascal)

A. 27


https://dl.doubtnut.com/l/_EhiKiPemHKl7
https://dl.doubtnut.com/l/_DwCc8kUkfsqf

B. 60

C.375

D. 40

Answer: 3

o Watch Video Solution

16.In a horizontal pipe line of uniform cross-section, pressure falls by 5 Pa

between two points separated by 1 km. The change in the kinetic energy

per kg of the oil flowing at these points is (density of oil = 800kgm '3)

—_

A.6.25 x 10 3Jkg"

—_

B.5.25 x 10" *Jkg "

—_

C.3.25x1072Jkg"

—_

D.4.25 x 10"%Jkg"

Answer: 1

| 1


https://dl.doubtnut.com/l/_DwCc8kUkfsqf
https://dl.doubtnut.com/l/_RfYxpLFYD7cz

l ) Watch Video Solution J

17. In a test experiment on a model aeroplane in a wind tunnel, the flow

1

speeds on the upper and lower surfaces of the wing are 70ms™* and

83ms ! respectively. What is the lift on the wing, if its area is 2.5m?? Take
the density of air to be 1.3kgm 3

A.1513N

B. 1513 dines

C.1513 N

D. 151.3 dynes

Answer: 1

o Watch Video Solution

18. The range of water flowing out of a small hole made at a depth 10m

below water surface in a large tank is R. Find the extra pressure (in atm)


https://dl.doubtnut.com/l/_RfYxpLFYD7cz
https://dl.doubtnut.com/l/_8IVnRfVJje8n
https://dl.doubtnut.com/l/_qrYcQUpiHwXC

applied on the water surface so that range becomes 2R. Take

latm = 10°Pa.

prevcocnacnas - o

10 m

A.9atm

B. 4atm

C. 5atm

D. 3atm

Answer: 4

o Watch Video Solution



https://dl.doubtnut.com/l/_qrYcQUpiHwXC
https://dl.doubtnut.com/l/_41XbyPmJ81Ug

19. Tanks A and B open at the top contain who different liquids upto
certain height in them. A hole is made on the wall of each tank at a depth
h from the surface of the liquid. The area of the hole in A is twice that of
in B. If the liquid mass flux through each hole is equal, then the ratio of

the densities of the liquids respectively is

NI, WIN NIW ~IN

Answer: 4

o Watch Video Solution

20.The level of water in a tank is 5 m high. A hole of area of cross section

2

1cm® is made at the bottom of the tank. The rate of leakage of water for

the hole in m3s~Lis (g = 10ms'2)


https://dl.doubtnut.com/l/_41XbyPmJ81Ug
https://dl.doubtnut.com/l/_tcQamg24Iphm

A.10°3

B.10 ¢

C.10

D. 102

Answer: 1

o Watch Video Solution

21. Water is maintained at a constant level of 4.9 m in a big tank. The tank

has a small hole to the wall near the bottom. The bottom of the tank is

2.5 above the ground level. The horizontal distace at which water touches

are ground is

A.19.6 m

B.7m

C.35m

D.784 m


https://dl.doubtnut.com/l/_tcQamg24Iphm
https://dl.doubtnut.com/l/_gD1Op6HBRgbb

Answer: 2

° Watch Video Solution

22. A liquid kept in a cylindrical vessel of radius 0.3 m is rotated with a

speed 2 r.p.s. The difference in the height of the liquid at the centre of the

vessel and at it's sides it

A.0.01Tm

B.0.02 m

C.0.04 m

D.0.8m

Answer: 4

° Watch Video Solution



https://dl.doubtnut.com/l/_gD1Op6HBRgbb
https://dl.doubtnut.com/l/_1jkolYQuzEQg

23. A metal plate of area 10 ?m? is placed on a liquid layer of thickness

2 x 1073m. If the liquid has coefficient of viscosity 2 S.. units the force

cm
required to move the plate with a velocity of 3— is
s

A.03 N
B.0.03 N
C.3N

D.30N

Answer: 1

o Watch Video Solution

24.The velocity of water in a river is 18 kmph near the surface. If the river
is 4 m deep, the shearing stress between horizontal layers of water in

Nm~?is ( =1x 10'3pa.s)

rlwater

A.25x%x10°3


https://dl.doubtnut.com/l/_K652P4XC4gzP
https://dl.doubtnut.com/l/_J539HOdl5RkZ

B.1.25x 1073

C.0.75x 1073

D.O

Answer: 2

° Watch Video Solution

25. The radius of the capillary tube increased 0.2 % then the percentage

increase in the rate of flow of liquid through it is

A.0.8%

B.0.4 %

C.0.2%

D. 0.05%

Answer: 1

° Watch Video Solution



https://dl.doubtnut.com/l/_J539HOdl5RkZ
https://dl.doubtnut.com/l/_CpGoPX585i9Q

L
26. A tube of length L and radius R is joinced to another tube of length 3

R
and radius 5 A fluid is flowing through this joint tube. If the pressure
difference across the first tube is P then pressure difference across the

second tube is

3P
" 16

Answer: 1

° Watch Video Solution

27. Water is flowing through a capillary tube at the rate of 20 x 10 ®m3/s.

Another tube of same radius and double the length is connected in series

3

to the first tube. Now the rate of flow of water in m°s 1 is


https://dl.doubtnut.com/l/_CpGoPX585i9Q
https://dl.doubtnut.com/l/_trmwBDk2SnjB
https://dl.doubtnut.com/l/_kKsH04IPmEoZ

A.20 x 1076

B.40 x 1076

C.0

D.10 x 10°°

Answer: 4

o Watch Video Solution

28. Water flows through a capillary tube at the rate of 10 cc per minute. If

the pressure difference across the same tube is doubled, the rate of flow

of water throught he tube wil be (in cc per minute)

A. 20

B.5

C.40

D.25


https://dl.doubtnut.com/l/_kKsH04IPmEoZ
https://dl.doubtnut.com/l/_mEiapYgrKjKj

Answer: 1

° Watch Video Solution

29. Two capillary tubes of same length but radii r;r, are arranged
horizontally side by side to the bottom of a large vessel containing water.
The radius of single tube of same length that can replaced them so that
the rate of volume flow through it is equal to the total rate of volume

flow through the two tubes is

A.r1+r2

Answer: 4

o Watch Video Solution



https://dl.doubtnut.com/l/_mEiapYgrKjKj
https://dl.doubtnut.com/l/_7tM35rhCFNsg
https://dl.doubtnut.com/l/_b4Is0HyTBrk1

30. Water flows with a velocity V in a tube of diameter d and the rate of
flow is Q. another tube of diameter 2d is coupled to the first one. The
velocity of water flowing out and rate of flow in the second tube are

respectively.

C.2Vand 2Q

\'%4
D. B and 2Q

Answer: 1

° Watch Video Solution

31. The flow rate from a tap of diameter 1.25cm is 3 L//min. The coefficient

of viscosity of water is 103 pa-s. Characterize the flow.

A. stream line


https://dl.doubtnut.com/l/_b4Is0HyTBrk1
https://dl.doubtnut.com/l/_5TNoAWxseO5l

B. turbulent a

C.aandb

D. none

Answer: 1

o Watch Video Solution

32. Two spherical raindrops of equal size are falling vertically through air
with a velocity of 1m/s. What would be the terminal speed if these two

drops were to coalesce to form a large spherical drop?

m
D.0.005—
S

Answer: 3

[ - |


https://dl.doubtnut.com/l/_5TNoAWxseO5l
https://dl.doubtnut.com/l/_ZrIuK5J4IZQy

| @ Watch Video Solution J

33. The terminal velocity V of a spherical ball of lead of radius R falling

through a viscous liquid varies with R such that

|4
A —
R

= Constant
B. VR = constant
C.V = constant

\%
D. - = constant
R

Answer: 4

° Watch Video Solution

34.A 10 cm long wire is placed horizontally on the surface of water and is

gently pulled up with a force of 2 x 102N to keep the wire in equilibrium.

N
The surface tension of water in — is
m


https://dl.doubtnut.com/l/_ZrIuK5J4IZQy
https://dl.doubtnut.com/l/_Few48NFJTzu9
https://dl.doubtnut.com/l/_0Lgxld3lK4tN

A. 0.002

B. 0.001

C.01

D.0.28

Answer: 3

o Watch Video Solution

35. A drop of liquid pressed between two glass plates spreads to a circle
of diameter 10 cm. Thickness of the liquid film is 0.5 mm and surface
tension is 70 x 10 ~3Nm~! the force required to pull them apart is

A. 44N

B. 1IN

C.2.2N

D.3.6N


https://dl.doubtnut.com/l/_0Lgxld3lK4tN
https://dl.doubtnut.com/l/_L7UiHEuDp8uA

Answer: 3

° Watch Video Solution

36. A squre wire frame of side L is dipped in a liquid. On taking out , a
membrane is formed if the surface tension of liquid is T, the force acting
on the frame due to the membrane will be

A2TL

B.4 TL

C.8TL

D.16 TL

Answer: 3

° Watch Video Solution



https://dl.doubtnut.com/l/_L7UiHEuDp8uA
https://dl.doubtnut.com/l/_njLDrV4WrrBF

37. The surface tension of soap solution is 0.3 o The work done in

blowing a soap bubble of surface area 4Ocm2, (in))is

A12x107%
B.2.4x 104
C.12x10°4

D.24 x 1074

Answer: 2

o Watch Video Solution

38. The work done in increasing the size film with dimensions

8cm x 3.75xm to 10cm x 6¢cm is 2 x 10~ 4J. The surface tension of the film

. N-
In — IS
m

A. 165 x 1072

B.3.3x 10?2


https://dl.doubtnut.com/l/_9SUK98nMott5
https://dl.doubtnut.com/l/_6p6pfrY8oGGu

C.6.6 x 1072

D.8.25 x 1072

Answer: 2

° Watch Video Solution

39.The work done to get n smaller identical drops to form a big spherical

drop of water is proportional to

Answer: 3

° Watch Video Solution



https://dl.doubtnut.com/l/_6p6pfrY8oGGu
https://dl.doubtnut.com/l/_PKXzQIJ4G0Jz
https://dl.doubtnut.com/l/_ZrMGhGWMZEQ4

40. The work done to blow a bubble is W. The extra work to be done to

double its radius is

AW

B. 2W

C. 3w

D.4W

Answer: 3

° Watch Video Solution

41. Water rises to a height fo 6 cm in a capillary tube of radius r. If the
radius of the capillary tube is 3r, the height to which water will rise is
e

A. 18

B.9


https://dl.doubtnut.com/l/_ZrMGhGWMZEQ4
https://dl.doubtnut.com/l/_NjAegmLlj4FZ

C.2

D.3

Answer: 3

o Watch Video Solution

42. When a capillary tube is immersed in ethyl alcohol whose surface
tension is 20 dyne cm ™1, the liquid rises to a height of 10 cm. Density of
the liquid is 0.8 gmem 2. If g = 10ms ~2, the radius of the capillary tube is ..
mm. (angle of contact of ethyl alcohol wrt. glass is 60 °).

A. 0.0025

B. 0.025

C.0.25

D.25

Answer: 2



https://dl.doubtnut.com/l/_NjAegmLlj4FZ
https://dl.doubtnut.com/l/_GWW3Ey7s3zWq

| ¥ vvatch video sSolution J

43. Water rises in a capillary tube through a height L. If the tube is
inclined to the liquid surface at 30 ° the liquid will rise in the tube upto

it's length equal to

l
AT
2

B. 2l
Vet
C. =
2

21

D.ﬁ

Answer: 2

° Watch Video Solution

44. A long cylinderical glass vessel has a small hole of radius r at its
bottom. The depth to which the vessel can be lowered vertically in a deep

water (surface tension S) without any water entering inside is


https://dl.doubtnut.com/l/_GWW3Ey7s3zWq
https://dl.doubtnut.com/l/_AVbczc4PpI2a
https://dl.doubtnut.com/l/_CkNuo4ycPJ0v

2T

2T
rgd

rgd
rgd

Answer: 2

o Watch Video Solution

45. Water raises to a height of 10cm in a capillary tube and mercury falls

to a depth of 3.5 cm in the same capillary tube. If the density of mercury is

gm . . o : . gm
13.6; and its angle of contact is 135~ and density of water is 1; and

its angle of contact is 0 °C then the ratio of surface tensions of two
liquids is (C05135 ° = 0.7)

Al:14

B.5:34

C.1:5


https://dl.doubtnut.com/l/_CkNuo4ycPJ0v
https://dl.doubtnut.com/l/_ORGMleKddMms

D.5:27

Answer: 2

° Watch Video Solution

46. A glass capillary tube of inner diameter 0.28 mm is lowered vertically

into water in a vessel. The pressure to be applied on the water in the

N

capillary tube so that water level in the tube is same as the vessel in —
m

N
is (surface tension of water = 0.07— atmospheric pressure = 105—2
m m

A. 103
B.99 x 103
C.100 x 103

D. 101 x 103

Answer: 4

° Watch Video Solution



https://dl.doubtnut.com/l/_ORGMleKddMms
https://dl.doubtnut.com/l/_qBFDLUu4ca0O

47. A capillary tube of radius r is immersed in water and water rises in to a
height h. The mass of water in the capillary tube is 5g. Another capillary
tube of radius 2 r is immersed in water. The mass of water that will rise in

this tube is

Answer: 2

o Watch Video Solution

48. The surface tension of soap solution is 0.05Nm ™! if the diameter of
the soap bubble is 4 cm. The excess pressure inside the soap bubble over

that of outside is (in pascal)


https://dl.doubtnut.com/l/_qBFDLUu4ca0O
https://dl.doubtnut.com/l/_tKOX6tSIrgYl
https://dl.doubtnut.com/l/_vqYXLr6xt69i

A.10

B.1

C.01

D.0.25

Answer: 1

o Watch Video Solution

49. The excess pressure inside a small air bubble of radius 0.05 mm in
water of surface tension 70 dyne cm L (in pascal)

A.28.2

B.2.8 x 102

C. 2800

D. 280

Answer: 3



https://dl.doubtnut.com/l/_vqYXLr6xt69i
https://dl.doubtnut.com/l/_yv8I4la67Lnk

| o Watch Video Solution

50. What should be the pressure inside a small air bubble of 0.1mm radius
situated just below the surface of water? Surface tension of water
= 72 x 10 3N/m and atmospheric pressure = 1.013 x 10°N/m?

A.1.44 x 10°Pa

B. 1.44 x 103Pa

C.1.44 x 10*Pa

D. 1.44 x 10°Pa

Answer: 2

o Watch Video Solution

51. Two soap bubbles are blown. In first soap bubble excess pressure is 4
times of the second soap bubble. The ratio of the radii of the first and

second soap bubble is


https://dl.doubtnut.com/l/_yv8I4la67Lnk
https://dl.doubtnut.com/l/_hUXlqRjJaTuI
https://dl.doubtnut.com/l/_TdZgXJWcKvZB

A.1:4

B.1:2

c.2:1

D.4:1

Answer: 1

o Watch Video Solution

52. Two soap bubble of radii 3 mm and 4 mm are in contact radius of
curvature of interface between those two bubbles is

A. Tmm

B. 7mm

C.12mm

12
D. —mm
7

Answer: 3



https://dl.doubtnut.com/l/_TdZgXJWcKvZB
https://dl.doubtnut.com/l/_Vpqj35nBXR0f

| o Watch Video Solution

53. Two liquid drops of radii 1T mm and 2 mm merge in vacuum

isothermally. Radius of resulting drop is

A. 3mm

B.31/3mm

C.33mm

D. 6mm

Answer: 3

o Watch Video Solution

54. A spherical soap bubble of radius 1 cm is formed inside another of
radius 3 cm the radius of single soap bubble which maintains the same
pressure difference as inside the smaller and outside the larger soap

bubbleis  cm


https://dl.doubtnut.com/l/_Vpqj35nBXR0f
https://dl.doubtnut.com/l/_cSdihKhZTTY9
https://dl.doubtnut.com/l/_hvt8mybWYQJy

NI~ AW WIS
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N

Answer: 2

o Watch Video Solution

55. A soap bubble of radius 6 cm and another bubble of 8 cm coalesce

under isothermal xonditions in vacuum. The radius of the new bubble is

A.3cm

B.4 cm

C.10 cm

D.7 cm

Answer: 3



https://dl.doubtnut.com/l/_hvt8mybWYQJy
https://dl.doubtnut.com/l/_DioPW6MeBw2r

| ° Watch Video Solution I

Level 2 (HW)

1. The force does water exert on the base of a house tank of base area

m
1.5m? when it is filled with water up to a height of 1 mis (g = 10j)
s

A. 1200 kgwt
B. 1500 kgwt
C. 1700 kgwt

D. 2000 kgwt

° Watch Video Solution

2. A rectangular block of wood of density 800kgm ~3 having a mass of 2 kg

is pushed in to water so that it is completely submerged and then


https://dl.doubtnut.com/l/_DioPW6MeBw2r
https://dl.doubtnut.com/l/_xaDtV8GXxm7D
https://dl.doubtnut.com/l/_IaI404HAxyfp

released. Neglecting viscous forces, the initial acceleration of the block

m
will be (g = 10—2)
S

m
A. 1.25—2 downward
S

m
B.2.5— upwards
s

m
C. 1.255—2 upward

m
D. 2.5—2 downward
S

° Watch Video Solution

3. A vessel contains (density d) over mercury (density D). A homogenous
solid sphere floats with half of its volume in mercury and the other half in

the oil . The density of the material of the sphere is

A.\/Dd

2Dd
"D+d
D+d
2



https://dl.doubtnut.com/l/_IaI404HAxyfp
https://dl.doubtnut.com/l/_vIxZmiy04Z9b

Dd
D.
D+d

o Watch Video Solution

4 \th
4. A block of wood floats in water with (g) of its volume submerged. In

9 \th
an oil, it floats with (E) volume submerged. The ratio of the density of

oil and water is

° Watch Video Solution



https://dl.doubtnut.com/l/_vIxZmiy04Z9b
https://dl.doubtnut.com/l/_L3qBZDF1YxEj

5. A small block of wood of relative density 0.5 is submerged in water at a

depth of 5 m When the block is released it starts moving upwards, the

acceleration of the block is (g = 10ms ~2)

A.5ms "2
B. 10ms "2
C.7.5ms ™2

D. 15ms "2

o Watch Video Solution

6. A hemispherical bowl just floats without sinking in a liquid of density
1.2 x 103kg/m?3. If outer diameter and the density of the bowl are 1m and
2 x 10%kg/m3 respectively, then the inner diameter of bowl will be

A 191 m

B.0.5m


https://dl.doubtnut.com/l/_aSUF7vuzFrjL
https://dl.doubtnut.com/l/_mHzWU9XzZjfW

C.098 m

D.1.75m

o Watch Video Solution

7. A cubical block of wood of edge a and density p floats in water of
density 2p. The lower surface of the cube just touches the free end of a
mass less spring of force constant K fixed at the bottom of the vessel. The
weight W put over the block so that it is completely immersed in water

without wetting the weight is

A a(ang + k)

B. a(apg + 2k)
apg
Cal—— +2k

k
D.ala’pg + =
a(a Pg 2)

e ]


https://dl.doubtnut.com/l/_mHzWU9XzZjfW
https://dl.doubtnut.com/l/_SwLFXeFay0wH

| ¥ Vvatch Video Solution J

8. A fisherman hooks an old log of wood of weight 12 N and volume 1000
cm®. He pulls the log half way out of water. The tension in the string at
this instant is

A 12N

B.8N

C.10N

D.7N

o Watch Video Solution

9. A sphere of solid material of relative density 9 has a concentric
spherical cavity and sinks in water. If te radius of the sphere be R. Then

the radius of the cavity (r) will be related to R as


https://dl.doubtnut.com/l/_SwLFXeFay0wH
https://dl.doubtnut.com/l/_Flt82BSPmwVC
https://dl.doubtnut.com/l/_NqlvlEUGRXC5

° Watch Video Solution

10. A raft of wood (density = 600kg/m3) of mass 120kg floats in water.
How much weight can be put on the raft to make it just sink?

A.120 kg

B. 200 kg

C.40 kg

D. 80 kg

o Watch Video Solution



https://dl.doubtnut.com/l/_NqlvlEUGRXC5
https://dl.doubtnut.com/l/_3XJDH4U6Dzz1

11. A body of density d and volume V floats with volumes V of its total
volume V immersed in a liquid of density d and the rest of the volume V,
immersed in another liquid of density dz( < dl). The volume V;

immersed in liquid of density d; is

° Watch Video Solution

12. At a point P in a water pipe line the velocity is 1ms~! and the pressure

is 3 x 10°pa. At another point Q the area of cross section is half that of at


https://dl.doubtnut.com/l/_3XJDH4U6Dzz1
https://dl.doubtnut.com/l/_xj1oJWEUosEM
https://dl.doubtnut.com/l/_g4wSIVD3ZXqG

P and the pressure is 5 x 10° pa. The difference of heights between P and
Q in metre is (g = 10ms'2)

A.10.5

B. 20.15

C.45

D. zero

o Watch Video Solution

13. An ideal liquid flowing through a pipe A of cross-section 0.2m? with

m
velocity 10— enters a T-junction. One side of the T-junction B has cross-
s

section area 0.1m? and the other side C has cross-section area 0.05m?. If

m

the velocity of water is C is 15— then in B the velocity is
s


https://dl.doubtnut.com/l/_g4wSIVD3ZXqG
https://dl.doubtnut.com/l/_QDSIAhNxVL0Q

C.12.5—
S

° Watch Video Solution

14. A tank with vertical walls is monted so that its base is at height of 1.2
m above the horizotnal ground. The tank is filled with water to depth 2.8
m. A holw is punched in the side wall of the tank at a depth x m below the
surface of water to have maximum range of the emerging stream. then
the value of x in metre is

A 4

B.1.6

C.2

D.23

I ° Watch Video Solution


https://dl.doubtnut.com/l/_QDSIAhNxVL0Q
https://dl.doubtnut.com/l/_8Ihi3m0Ot12K

15. Water stands at a height of 100 cm in a vessel whose side walls are
vertical. A B and C are holes at height 80 cm, 50 cm, and 20 cm

respectively from the bottom of the vessel. The correct system of flowing

out is:

A.

B.
- A
Y
- ad N
B T,
.- Iy
== ANl \



https://dl.doubtnut.com/l/_8Ihi3m0Ot12K
https://dl.doubtnut.com/l/_WThBFkhfwIXH

° Watch Video Solution

16. There is a hole at the 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

@
NI

N
N | ~

o Watch Video Solution



https://dl.doubtnut.com/l/_WThBFkhfwIXH
https://dl.doubtnut.com/l/_8YZ2JrOPBTFh
https://dl.doubtnut.com/l/_xYlZWQZdEiz9

17. A large tank filled with water to a height h is to be emptied through a

small hole at the bottom. The ratio of times taken for the level of water to

h

fall from h to 5 and from E to zero is

o Watch Video Solution

18. Tanks A and B open at the top contain who different liquids upto
certain height in them. A hole is made on the wall of each tank at a depth
h from the surface of the liquid. The area of the hole in A is twice that of
in B. If the liquid mass flux through each hole is equal, then the ratio of

the densities of the liquids respectively is


https://dl.doubtnut.com/l/_xYlZWQZdEiz9
https://dl.doubtnut.com/l/_W1AbLciuFomO

Nl— WIN NIW RN

° Watch Video Solution

19. A large open top container of negligible mass and uniform ross
sectional area A has a small uniform cross sectional area a in its side wall
near the bottom. The container is kept over a smooth horizontal floor
and contains a liquid of density p and mass m. Assuming that the liqudi

starts flowing through the hole A the acceleration of the container will be

2ag

A


https://dl.doubtnut.com/l/_W1AbLciuFomO
https://dl.doubtnut.com/l/_1mM4jkwQI9Dz

o Watch Video Solution

20. When a capillary tube is connected to a pressure head quantity of
water flows per secind is V (in c.c.) if another tube of same length but half
the radius is connected to the first in series to the same pressure head,

the quantity of water flowing through them per sencond will be (in c.c)

\%4
A —
16
v

B. —
17

17V

C.——
16

D.V

° Watch Video Solution



https://dl.doubtnut.com/l/_1mM4jkwQI9Dz
https://dl.doubtnut.com/l/_b1CZerMPyx8M

21. A volume V of a viscous liquid flows per unit time due to a pressure

head AP along a pipe of diameter d and length I. instead of this pipe a

set of four pipes each of diameter 5 and length 2| is connected to the

same pressure head AP. Now the volume of liquid flowing per unit time

is:

N w >
Sl< ®I< &< <

o

o Watch Video Solution

22, s
A horizontal composite capillary tube has a radius 2r for a length 2L and

radius r for a length L as shown and is connected to a tank at one end


https://dl.doubtnut.com/l/_SN446KV3lzsp
https://dl.doubtnut.com/l/_zLzJzQL2gJY1

and left free at the other end The tank contains a liquid of coefficient of
viscosity 7. if a constant pressure difference P exist across the ends of the

capillary tube, the volme flux thorugh the capillary tube is

nPr

A.
8nL
9 nPr

B.
8 811L
nPr*

C.
8nL
8 nPr

D.
9 8r)L

o Watch Video Solution

23. A stream-lined body falls through air from a height h on the surface of
a liquid . Let d and D denote the densities of the materials of the body
and the liquid respectively, if D > d, then the time after which the body
will be intantaneously at rest, is:

2h
g

A


https://dl.doubtnut.com/l/_zLzJzQL2gJY1
https://dl.doubtnut.com/l/_UFSQ8Fii9faS

2h D

B. ?E
2hd
C. ?B
d [2h
> 5oy

o Watch Video Solution

24. Two rain drops reach the earth with different terminal velocities

having ratio 94 then te ratio fo their volume is

A.3:2
B.4:9
C.9:4

D.27:8

o Watch Video Solution



https://dl.doubtnut.com/l/_UFSQ8Fii9faS
https://dl.doubtnut.com/l/_5AacvNbGcbnP
https://dl.doubtnut.com/l/_8ozkDTSXQIjz

25. A solid sphere falls with a terminal velocity V in CO, gas. If its is
allowed to fall in vacuum

A. Terminal velocity of sphere =V

B. Terminal velocity of sphere <V

C. Terminal velocity of sphere >V

D. Sphere never attains terminal velocity

o Watch Video Solution

26. If the force required to pull out a glass plate of length 9.8 cm and
thickness 2 mm from a liquid is 0.6 gmwt. The surface tension of water is
Nm~1

A.2.94x1073

B.29.4 x 103

C.29.4 x 102


https://dl.doubtnut.com/l/_8ozkDTSXQIjz
https://dl.doubtnut.com/l/_OoF2AZafiig1

D.29.4 x 103

o Watch Video Solution

27. A wire of length L metres, made of a material of specific gravity 8 is
floating horizontally on the surface of water. If it is not wet by water, the
maximum diameter of the wire (in mm) upto which it can continue to

float is (surface tension of water is T = 70 x 10 3Nm 1)

A.15

C.0.75

D.0.55

° Watch Video Solution



https://dl.doubtnut.com/l/_OoF2AZafiig1
https://dl.doubtnut.com/l/_kdwiMamKAYwI

28. A glass plate of length 20 cm and breadth 0.2 cm just touches the
water surface in a beaker. The surface tension of water is 72 dyne/cm. The
weight of the glass plate is 25 g. The weight that must be placed in the
right pan to counter pose the balance is

A25g

B.28 g

C22g

D.213 g

o Watch Video Solution

29. Two vertical parallel glass plates are partially submerged in water. The
distance between the plates is d and the length is I. Assume that the
water between the plates does not reach the upper edges of the plates
and the wetting is complete. The water will rise to height (p = density of

water and a = surface tension of water)


https://dl.doubtnut.com/l/_ds8fHutcwWn7
https://dl.doubtnut.com/l/_CUj07nii20E4

2T
A —
dpg

T
B. ——
2dpg

T
dpg

D. None of these

o Watch Video Solution

30. A liquid drop of radius R breaks into 64 tiny droplets each of radius r

if the surface tension of liquid is T then gain in energy is

A. 487R’T

B. 1271r°T

C. 96mr2T

D. 1927r2T

o Watch Video Solution



https://dl.doubtnut.com/l/_CUj07nii20E4
https://dl.doubtnut.com/l/_UL2C7oxNcbiq

31. When water rises in a capillary tube of radius r to height h, then its
potential energy U, if capillary tube of radius 2r is dipped in same water
then potential energy of water is U, then U, : U, will be

Al:1

B.1:2

C.2:1

D.1:4

o Watch Video Solution

32. A glass rod of radius r; is inserted symmetrically into a vertical
capillary tube of radius r, such that their lower ends are at the same
level. The arrangement is now dipped in water. The height to which water
will rise into the tube will be (0 = surface tension of water, p = density of

water)


https://dl.doubtnut.com/l/_UL2C7oxNcbiq
https://dl.doubtnut.com/l/_oUFWN3WDeuSw
https://dl.doubtnut.com/l/_WNH5LS4etX77

20
A.

(r2 - rl)pg
B. d

()
c 20

(r2 - rl)Pg

20
D.

2. 2
(r2+r1)pg

o Watch Video Solution

33. A long capillary tube of radius 1 mm, open at both ends is filled with

water and placed vertically. What will be the height of water column left

in the capillary ? (Surface tension of water is 73.5 x 10'3Nm'1)

A.03 cm
B.3 cm
C.6cm

D.0.03 cm


https://dl.doubtnut.com/l/_WNH5LS4etX77
https://dl.doubtnut.com/l/_91zkSRMgNLgw

o Watch Video Solution

34. Two narrow bores of diameters 3.0mm and 6.0 mm are joined
together to form a U-shaped tube open at both ends. If th U-tube
contains water, what is the difference in its levels in the two limbs of the
tube? Surface tension of water at the temperature of the experiment is
7.3 x10°2Nm~1. Take the angle of contact to be zero. and density of

water to be 1.0 x 103kg/m?.
(g = 9.8ms'2)

A.3mm

B. 2mm

C.4mm

D. 5.0mm

° Watch Video Solution



https://dl.doubtnut.com/l/_91zkSRMgNLgw
https://dl.doubtnut.com/l/_cNutfASM6Iqz

N
35. The excess pressure in soap bubble is 10— if eight soap bubble are
m

combined to form a big soap bubble excess pressure in big bubble is (in

N

m2

A5
B.10
C.20

D.25

o Watch Video Solution

36. Two air bubbles of radii 0.002 m and 0.004 m of same liquid come
together to form a single bubble under isothermal condition. Find the

radius of the buble formed. Given surface tension of liquid is 0.072Nm ™!

A. 6 mm with concave surface towards smaller bubble.


https://dl.doubtnut.com/l/_sGbFXjrb0d4J
https://dl.doubtnut.com/l/_FPk0RphX58G7

B. mm with concave surface towards bigger bubble.

C. 4 mm with concave surface towards smaller bubble.

D. 4 mm with concave surface towards bigger bubble.

o Watch Video Solution

37. A water drop is divided into eight equal droplets. The pressure
difference between inner and outer sides of big drop is
A. will be the same as for smaller droplet
B. will be half of the for smaller droplet
1
C. will be = of that for smaller droplet
@)

D. will be twice of that for smaller droplet

o Watch Video Solution



https://dl.doubtnut.com/l/_FPk0RphX58G7
https://dl.doubtnut.com/l/_wLDyfE9vGLUm
https://dl.doubtnut.com/l/_6Ng8UO9SwzGn

38. Two soap bubble of radii r; and r, combime to form a single bubble of

radius r under isothermal conditions . If the external pressure is P, prove

that surface tension of soap solution is given by S =

3 3 3
PO(R +R +R2)

A
4(R2 +RI+ R%)

PO(Rf +R) -R3)

' 2 2 2
4(R -Rl-Rz)
C.PO( §+R§-R3)

D. 4P0(R‘I’ +R; -R3)

P(r3 - r? - r%)

2 2 9
4(r1+r2-r)

° Watch Video Solution

39. One end of a glass capillary tube with a radius r = 0.05cm is immersed

into water to a depth of h = 2cm.Excess pressure required to blow an air


https://dl.doubtnut.com/l/_6Ng8UO9SwzGn
https://dl.doubtnut.com/l/_tkXitAMKEaxj

bubble out of the lower end of the tube will be (S.T of water

= 70dyne/cm).Take g = 980cm/s?.

° Watch Video Solution

lllustration

1. The pressure at the bottom of a lake due to water is 4.9 x 10°N/m?.

What is the depth of the lake?

o Watch Video Solution



https://dl.doubtnut.com/l/_tkXitAMKEaxj
https://dl.doubtnut.com/l/_p4Mdf6J9uvXw

2. What is force on the base of a tank of base area 1.5m? when it is filled

with water upto a height of Im

(pwater = 10%kg/m>, P, = 10°Pa and g = 10m/s2)

° Watch Video Solution

3. A beaker containing a liquid of density p moves up with an acceleration
a. The pressure due to the liquid at a depth h below the free surface of

the liquid is.

° Watch Video Solution

4. In a  hydraulic jack as shown, mass of the «car
= W = 800kg, A; = 10cm6(2), A, = 10m?. What is the the minimum force

F required to lift the car ? Take g = 10m/s?

° Watch Video Solution



https://dl.doubtnut.com/l/_CdPrj4NjNYkR
https://dl.doubtnut.com/l/_frnxOfrmbE3n
https://dl.doubtnut.com/l/_cZfm6KnfTCZo
https://dl.doubtnut.com/l/_Jj455aWjtDZI

5. A vertical U - tube of uniform cross - section contains water in both the
arms. A 10 cm glycerine column (R.D. = 1.2) is added to one of the limbs.
What is the level difference between the two free surface in the two

limbs?

o View Text Solution

m
6. A vessel contains a liquid has a constant acceleration 19.6— in
s

horizontal direction.The free surface of water get sloped with horizontal

at angle

o Watch Video Solution

7. When equal volumes of two metals are mixed together the specific
gravity of alloy is 4. When equal masses of the same two metals are mixed
together the specific gravity of the alloy becomes 3. find specific gravity of

each metal?

density of substance
(specific gravity =

density of water


https://dl.doubtnut.com/l/_Jj455aWjtDZI
https://dl.doubtnut.com/l/_o0BvVFzjt3tD
https://dl.doubtnut.com/l/_K6ICov7iR7tJ

° Watch Video Solution

8. When a polar bear jumps on an iceberg, its weight 240 kg is just
sufficient to sink the iceberg. What is the mass of the iceberg? (specific

gravity of ice is 0.9 and that of sea water is 1.02)

° Watch Video Solution

9. Four-fifth of a cylindrical block of wood, floats in a liquid. Assuming the

relative density of wood be 0.8 find the density of the liquid.

° Watch Video Solution

10. Two bodies are in equilibrium when suspended in water from the arms
of a balance.The mass of one body is 28g and its density is 5.66g/cm3. If

the mass of the other body is 36g, what is its density ?

° Watch Video Solution



https://dl.doubtnut.com/l/_K6ICov7iR7tJ
https://dl.doubtnut.com/l/_7mJ9E4Gk4C39
https://dl.doubtnut.com/l/_ELwmZmurBfJD
https://dl.doubtnut.com/l/_WFhOpTMTVKLL

1. A certain block weighs 15 N in air. But is weighs only 12 N when
completely immersed in water. When immersed completely in another
liquid, it weighs 13 N. Calculate the relative density of (i) the block and (ii)

the liquid.

o Watch Video Solution

foms it mamne cimils s vire  gees | sMSem  moam wemeed s

12.

A cubical block of iron of side 5 cm is floating in mercury taken in a vessel.


https://dl.doubtnut.com/l/_WFhOpTMTVKLL
https://dl.doubtnut.com/l/_15gMAJuBDEH2
https://dl.doubtnut.com/l/_2cKY8alVDjhA

What is the height of the block above mercury level.

(pHg = 13.Gg/cm3, Pre = 7.Zg/cm3)

° Watch Video Solution

13. A solid sphere of radius R has a concentric cavity of radius 3 inside it.
The sphere is found to just float in water with the highest point of it
touching the water surface. Find the specific gravity of the material of the

sphere.

° Watch Video Solution

14. A ball of relative density 0.8 falls into water from a height of 2 m. find

the depth to which the ball will sink (neglect viscous forces)

° Watch Video Solution



https://dl.doubtnut.com/l/_2cKY8alVDjhA
https://dl.doubtnut.com/l/_D53Gq3U5B9sP
https://dl.doubtnut.com/l/_wGHfX454mrHC

15. A ball of mass m and density p is immersed in a liquid of density 3p at
a depth h and released. To what height will the ball jump up above the

surface of liqud ? (neglect the reistance of water and air).

o Watch Video Solution

16. Two spheres of volume 250 cc each but of relative densities 0.8 an d 1.2

are connected by a string and the combination is immersed in a liquid.

Find the tension T in the string. (g = 1Om/52)

o Watch Video Solution

17. A uniform cylinder of length L and mass M having cross-sectional area
A is suspended, with its length vertical, from a fixed point by a massless
spring such that it is half submerged in a liquid of density o at
equilibrium position. The extension x, of the spring when it is in

equlibrium is:

| o WAL _L vl . e~ _ .. ]


https://dl.doubtnut.com/l/_tquu9oVGSQMU
https://dl.doubtnut.com/l/_Jnq2s328fLfO
https://dl.doubtnut.com/l/_q6yVoYBqF8I4

L T Vvvallil VIUCO oVIuULiorl )]

18. A block is fully submerged in a vessel filled with water by a spring
attached to the bottom of the vessel. In equilibrium position spring is
compressed. If the vessel now moves downwards with an acceleration

a( < g). What happens to the length of the spring.?
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° Watch Video Solution

19. What are the dimensions of Reynolds number ?

° Watch Video Solution



https://dl.doubtnut.com/l/_q6yVoYBqF8I4
https://dl.doubtnut.com/l/_jw2h5x4t2WUT
https://dl.doubtnut.com/l/_EVmcZEI70SQ8

20. What should be the average velocity of water in a tube of diameter 2
cm so that the flow is (i) laminar (ii) turbulent? The viscosity of water is
0.001 Pa-s. (for water pipes R < 2000 stream line flow, R > 3000 turbulent

flow)

° Watch Video Solution

21. A pipe having an internal diameter D is connected to another pipe of
same size. Water flows into the second pipe through n holes, each of
diameter d. if the water in the first pipe has speed v, the speed of water

leaving the second pipe is

° Watch Video Solution

22. A syringe of diameter 1 cm having a nozzle of diameter 1 mm is placed
horizontally at a height 5 m from the ground an incompressible non-

viscous liquid is filled in the syringe and the liquid is compressed by


https://dl.doubtnut.com/l/_EVmcZEI70SQ8
https://dl.doubtnut.com/l/_IlqZP7SM4gwf
https://dl.doubtnut.com/l/_lYmMgk8SDQ8A
https://dl.doubtnut.com/l/_jKomBgBGTt73

moving the piston at a speed of 0.5ms ! the horizontal distance travelled

by the liquid jet is (g - 1Oms'2)

o Watch Video Solution

23. Air is streaming past a horizontal air plane wing such that its speed is
120ms ™! over the upper surface and 90ms~! at the lower surface. If the
density of air is 1.3kgm~3m find the difference in pressure between the
top and bottom of the wing. If the wing is 10m long and has an average

width of 2m, calculate the gross lift of the wing.

o Watch Video Solution

24. A horizontal pipeline carries water in a streamline flow. At a point
along the pipe, where the cross- sectional area is 10cm?, the water
velocity is 1ms~! and the pressure is 2000 Pa. The pressure of water at
another point where the cross-sectional area is 5cm2, is.......Pa. (Density of

water = 103kg. m~3)

[ e |


https://dl.doubtnut.com/l/_jKomBgBGTt73
https://dl.doubtnut.com/l/_DCfV5nHeP0KA
https://dl.doubtnut.com/l/_ntaatSIwY2oI

| 9 watch Video Solution J

25. Calculate the rate of flow of glycerine of density 1.25 x 103kg/m>
through the conical section of a pipe if the radii of its ends are 0.Im and

0.04 m and the pressure drop across its lengths is 10N/m?.

o Watch Video Solution

26. A cylindrical vessel contains a liquid of density p up to height h. The
liquid is closed by a piston of mass m and area of cross section A. There is

a small hole at the bottom of the vessel. The speed v with which the


https://dl.doubtnut.com/l/_ntaatSIwY2oI
https://dl.doubtnut.com/l/_4uXBvnUUq9YC
https://dl.doubtnut.com/l/_uUSaloHlNSHH

liquid comes out of the hole is

m, A
///Z;U/V/L /

° Watch Video Solution

27. A pump draws water from a reservoir and sends it through a
horizontal pipe with speed v. Find the relation between power of the

pump and velocity of liquid.

° Watch Video Solution



https://dl.doubtnut.com/l/_uUSaloHlNSHH
https://dl.doubtnut.com/l/_Zae1X7HShRtl
https://dl.doubtnut.com/l/_cBpX0JmvSC40

28. There are two identical small holes of area of cross section a on the
opposite sides of a tank containing liquid of density p. The differences in
height between the holes is h. The tank is resting on a smooth horizontal
surface. The horizontal force which will have to be applied on the tank to

keep it in equilibrium is

° Watch Video Solution

29. Equal volume of two immissible liquid of densities p and 2p are filled

in a vessel as shown in Fig. 7(CF).15. Two small holes are punched at depth

h

5 and > from the surface of lighter liquid. If v, and v, are the velocities


https://dl.doubtnut.com/l/_cBpX0JmvSC40
https://dl.doubtnut.com/l/_Q5KDqMHFa0iG

of efflux at these two holes, then v, /v, is
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° Watch Video Solution

30. A hose shoots water straight up to a height of 2.5 m. The opening end
of the hose has an area of 0.75cm?. What is the speed of the water as it

leaves the hose? How much water will come out in one minute?

° Watch Video Solution



https://dl.doubtnut.com/l/_Q5KDqMHFa0iG
https://dl.doubtnut.com/l/_J95Itg2O19Ao

31. A large open tank has two holes in the wall. One is a square hole of
side L at a depth y from the top and the other is a circular hole of radius
R at a depth 4y from the top. When the tank is completely filled with
water, the quantities of water flowing out per second from both holes are

the same. Then, R is equal to

o Watch Video Solution

32. A boat of area 10m? floating on the surface of river is made to move
horizontally with a speed of 2m/s by applying a tangential force. If the
river is 1 m deep and the water in contact with the bed is stationary, find
the tangential force needed to keep the boat moving with constant

speed.

(coefﬁcient of viscosity of water = 102 poise)

o Watch Video Solution



https://dl.doubtnut.com/l/_p2O4klrfTkdV
https://dl.doubtnut.com/l/_BMZKwsY5X5dx

33. A 16cm? of water flows per second through a capillary tube of radius r
cm and of length 1 cm, when connected to a pressure head of h cm of
water. If a tube of the same length and radius r/2 is connected to the
same pressure head, find the mass of water flowing per minute through

the tube.

o Watch Video Solution

34. Water flows in a streamline manner through a capillary tube of radius
a. The pressure difference being P and the rate of flow is Q . If the radius
is reduced to a/2 and the pressure difference is increased to 2P, then find

the rate of flow.

o Watch Video Solution

35. Capillary tubes of length | and 2I are connected in series, their radii

are r and 2r respectively. If stream line flow is maintained and pressure


https://dl.doubtnut.com/l/_ay8ef9dtS1iQ
https://dl.doubtnut.com/l/_J3WcTLpmhLms
https://dl.doubtnut.com/l/_9z5Tjo5O14Tz

difference across first and second capillary tubes are P; and P,

P
1
respectively then find the ratio P
2

o Watch Video Solution

36. Three capillary tubes of same radius 1 cm but of length 1Tm 2 m and 3
m are fitted horizontally to the bottom of a long vessel containing a
liquid at constant pressure and flowing through these. What is the length

of a single tube which can replace the three capillaries.

° Watch Video Solution

37. Two equal drops of water are falling through air with a steady velocity

v. If the drops coalesced, what will be the new velocity?

o Watch Video Solution



https://dl.doubtnut.com/l/_9z5Tjo5O14Tz
https://dl.doubtnut.com/l/_1QyStHfEqWwr
https://dl.doubtnut.com/l/_CO80XErbjkjQ

38. A spherical steel ball released at the top of along column of glycerin
of length [ falls through a distance /2 with accelerated motion and the
remaining distance 1/2 with uniform velocity let t; and t, denote the
times taken to cover the first and second half and w; and w, are the work
done against gravity in the two halves, then compare times and work

done.

o Watch Video Solution

39. A small steel ball falls through a syrup at a constant speed of 10cms " L.
If the steel ball is pulled upwards with a force equal to twice its effective

weight, how fast will it move upwards?

o Watch Video Solution

40. A small piece of wire of length 4 cm is floating on the surface of water.
If a force of 560 dynes in excess of its apparent weight is required to pull

it up from the surface find the surface tension of water.


https://dl.doubtnut.com/l/_8qETxmajE20y
https://dl.doubtnut.com/l/_f69MzcuGDazj
https://dl.doubtnut.com/l/_g4ULLdIzmMAm

o Watch Video Solution

41. An annular metal ring of inner radius 7 cm and outer radius 14 cm and
negligible weight is floating on the surface of a liquid if surface tension of
liquid is 0.08Nm ™! calculate the force required to detach it from liquid

surface.

o Watch Video Solution

42. A wire is bent in the form of a U-shape and a slider of negligible mass
is connecting the two vertical sides of the U-shape. This arrangement is
dipped in a soap solution and lifted a thin soap film is formed in t he
frame it supports a weight of 2.0 x 102N if the length of the slider is 40

cm what is the surface tension of the film?

o Watch Video Solution



https://dl.doubtnut.com/l/_g4ULLdIzmMAm
https://dl.doubtnut.com/l/_zhWKBp4z1hcl
https://dl.doubtnut.com/l/_7KOUfJbaoPR6

43. A metallic wire of diameter d is lying horizontally o the surface of

water. The maximum length of wire so that is may not sink will be

° Watch Video Solution

44, If the surface tension of soap solution is 35dynes/cm, calculate the

work done to form an air bubble of diameter 14 mm with that solution.

° Watch Video Solution

45. A soap bubble is blown to a radius of 3 cm. if it is to be further blown

to a radius of 4 cm what is the work done? (surface tension of soap

solution = 3.06 x 10'2Nm'1)

° Watch Video Solution



https://dl.doubtnut.com/l/_vvkmevnIlmsJ
https://dl.doubtnut.com/l/_KIsfdnZPSLNh
https://dl.doubtnut.com/l/_IgSPdxbDgl5k

46. A water drop of diameter 2 mm is split up into 109 identical water

drops. Calculate the work done in this process. (the surface tension of

water is 7.3 x 10'2Nm'1)

o Watch Video Solution

47. 1000 drops of a liquid each of diameter 4 mm coalesce to form a
single large drop. If surface tension of liquid is 35 dyne cm ™! calculate the

energy evolved by the system in the process.

o Watch Video Solution

48. A large number of liquid drops each of radius 'a' coalesce to form a
single spherical drop of radish b. The energy released in the process is
converted into kinetic energy of the big drops formed. The speed of big

drop will be

o Watch Video Solution



https://dl.doubtnut.com/l/_j4xJQPiT3A9i
https://dl.doubtnut.com/l/_gzWxfs0yMwVB
https://dl.doubtnut.com/l/_FPpyu8BBRbsl

49. A drop of radius R is split under isothermal condition into into n
droplets each of radius r the ratio of surface energies of big and each

small drop is

° Watch Video Solution

50. Number of droplets (n) are combined isothermally to form a big drop

the ratio of initial and final surface energies of the system is

° Watch Video Solution

51. When a big drop of water is formed from n small drops of water, the
energy loss is 3E, where, E is the energy of the bigger drop. If R is the
radius of the bigger drop and r is the radius of the smaller drop then

number of smaller drops (n) is?

° Watch Video Solution



https://dl.doubtnut.com/l/_hTsEDeHxQhhL
https://dl.doubtnut.com/l/_ZuyMsJiNAB4D
https://dl.doubtnut.com/l/_oLkuohMB8PBW
https://dl.doubtnut.com/l/_ofcPKN814FD0

52. Find the weight of water supported by surface tension in a capillary
tube with a radius of 0.2 mm. Surface tension of water is 0.072Nm ™! and

angle of contact of water is 0°.

o Watch Video Solution

53. A capillary tube of radius r is immersed in water and water rises to a
height of h mass of water in the capillary tube is 5 x 103 kg the same
capillary tube is now immersed in a liquid whose surface tension in \/5
times the surface tension of water. The angle of contact between the
capillary tube and this liquid is 45 ° the mass of liquid which rises into

the capillary tube now is (in kg)

o Watch Video Solution

54. A U-tube is supported with its limbs vertical and is partly filled with

water. If the internal diameters of the limbs are 1 x 10 "?m and 1 x 10 %m


https://dl.doubtnut.com/l/_ofcPKN814FD0
https://dl.doubtnut.com/l/_c0pINV3etatf
https://dl.doubtnut.com/l/_t7FcRVzmYzTa

respectively. What will be the difference in heights of water in the two

limbs? (Surface tension of water is 0.07 N/m.)

o Watch Video Solution

55. Water rises to a height of 10 cm in capillary tube and mercury falls to
a depth of 3112 cm in the same capillary tube. If the density of mercury is
13.6 and the angle of contact for mercury is 135 °, the ratio of surface

tension of water and mercury is

o Watch Video Solution

56. A 20 cm long capillary tube is dipped in water. The water rises up to 8
cm. If the entire arrangement is put in a freely falling elevator, the length

of water column in the capillary tube will be

o Watch Video Solution



https://dl.doubtnut.com/l/_t7FcRVzmYzTa
https://dl.doubtnut.com/l/_dAzcWjacunXB
https://dl.doubtnut.com/l/_K6y555TABHn1

57. Two soap bubble of radii R; and R, are kept in vacuum at constant

temperature, the ratio of masses of air inside them, is

° Watch Video Solution

58.Two soap bubble of radii R; and R, are in atmosphere of pressure P,

at constant temperature. Ratio of masses of air inside them is

° Watch Video Solution

59. Two soap bubble are combined isothermally to form a big bubble of
radius R. If AV is change in volume, AS is change in surface area and P is

atmospheric pressure then show that 3P(AV) + 4T(AS) = 0

° Watch Video Solution



https://dl.doubtnut.com/l/_XCDobuyeNkqw
https://dl.doubtnut.com/l/_7wJu8vFSH7o7
https://dl.doubtnut.com/l/_GmkRUUmOVBo8

60. When air bubble comes from bottom to the top of a lake its radius
becomes n times. If temprerature remains constant through out the lake

the depth of the lake will be.

o Watch Video Solution

61. The lower end of a capillary tube of diameter 2.0 mm is dipped 8.00cm
below the surface of water in a beaker. What is the pressure required in
the tube in order to blow a hemispherical bubble at its end in water? The
surface tension of water at temperature of the experiments is
7.30 x 10 2Nm L. 1 atmospheric pressure =1.01 x 10°Pa, density of water

= 1000kg/m?3, g = 9.80ms 2. also calculate the excess pressure.

o Watch Video Solution

62. A glass U-tube is such that the diameter of one limb is 3.0mm and that
of the other is 6.0mm. The tube is inverted vertically with the open ends

below the surface of water in a beaker. What is the difference between


https://dl.doubtnut.com/l/_O6IOVqcKiX6w
https://dl.doubtnut.com/l/_laTX685EYlSw
https://dl.doubtnut.com/l/_gMXE1l32zyJx

the height to which water rises in the two limbs? Surface tension of water
is 0.07Nm~1. Assume that the angle of contact between water and glass is

0°.

° Watch Video Solution

EVALUATE YOURSELF - 1

1. The pressure at the bottom of a lake due to water is 4.9 x 106N/m?.

What is the depth of the lake?

A.500 m

B.200 m

C.120m

D.300m

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_gMXE1l32zyJx
https://dl.doubtnut.com/l/_j9DeYlqgU0ZK

2. The force does water exert on the base of a house tank of base area

m
1.5m? when it is filled with water up to a height of 1 m is (g = 107)
s
A. 1700 kg wt
B. 1500 kg wt

C. 500 kg wt

D. 1400 kg wt

Answer: B

° Watch Video Solution

EVALUATE YOURSELF - 2

1. The neck and bottom of a bottle are 3 cm and 15 cm in radius

respectively. If the cork is pressed with a force 12 N in the neck of the

bottle, then force exerted on the bottom of the bottle is :-


https://dl.doubtnut.com/l/_kIdR3nB67M03
https://dl.doubtnut.com/l/_h1vjJeFivgqC

A.80N

B.40 N

C.300N

D.60 N

Answer: C

o Watch Video Solution

2. The volume of an air bubble is doubled as it rises from the bottom of

lake to its surface, The atmospheric pressure is 75 cm of mercury. The

4
ratio of density of mercury to that of lake water is 30° the depth of the
lake in metre is

A. 15

B.10

C.30

D. 20


https://dl.doubtnut.com/l/_h1vjJeFivgqC
https://dl.doubtnut.com/l/_mHUcP60BzTaP

Answer: B

° View Text Solution

EVALUATE YOURSELF - 3

1. Equal masses of two substance of densities p; and p, are mixed

together. What is the density of the mixture?

2d,d,
dy-d,
2d,d,
"d,+d,
dyd,
"dy+d,
d, +d,

2d.d,

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_mHUcP60BzTaP
https://dl.doubtnut.com/l/_5er9G4qEUObn

EVALUATE YOURSELF - 4

1. A wooden cube first floats inside water when a 200 g mass is placed on

it. When the mass is removed the cube is 2 cm above water level. The side

of cube is

A.2cm

B.10 cm

C.12cm

D.14 cm

Answer: B

° Watch Video Solution

2. A block of wood floats in water with (4/5)th of its volume submerged. If

the same block just floats in a liquid, the density of liquid in (kgm'3) is


https://dl.doubtnut.com/l/_7OSfFarNTKg5
https://dl.doubtnut.com/l/_pU4FW9NRmwZh

A. 600kgm 3
B. 400kgm -3
C. 800kgm?

D. 200kgm -3

Answer: C

o Watch Video Solution

3. A piece of solid weighs 120 g in air, 80 g in water and 60 g in a liquid.

The relative density of the solid and that of the liquid are respectively

A.2,3/2

B.3,1/2

C.2,1/2

D.3,3/2

Answer: D



https://dl.doubtnut.com/l/_pU4FW9NRmwZh
https://dl.doubtnut.com/l/_vieI32EwROGj

| ° Watch Video Solution I

EVALUATE YOURSELF - 5

1. The flow rate from a tap of diameter 1.25cm is 3 L//min. The coefficient

of viscosity of water is 102 pa-s. Characterize the flow.

A. Turbulent
B. Stream line
C. Turbulent or Stream line

D. Steady

Answer: A

° Watch Video Solution

2. Water flows through a non-uniform tube of area of cross section A, B

and C whose values are 25, 15 and 35cm? respectively. The ratio of the


https://dl.doubtnut.com/l/_vieI32EwROGj
https://dl.doubtnut.com/l/_O1VtvqX6zYgW
https://dl.doubtnut.com/l/_EDLoX4yvvYGF

velocities of water at the sections A,B and C is

A.21:15:35

B.25:15:35

C.35:15:25

D.21:35:15

Answer: D

° Watch Video Solution

EVALUATE YOURSELF - 6

1. Water is filled in tank 3 m height. The base of the tank is at height 1 m

above the ground. What should be the height of a hole made in it, so that


https://dl.doubtnut.com/l/_EDLoX4yvvYGF
https://dl.doubtnut.com/l/_WGXQaPQKqprB

water can be sprayed upto maximum horizontal distance on ground?

=y

A.3 m from ground

B.1m from ground

C.4 m from ground

D.2 m from ground

Answer: D

° View Text Solution



https://dl.doubtnut.com/l/_WGXQaPQKqprB

2. At what speed, the velocity head of water is equal to pressure head of

40 cm of mercury?

A.10.32 m/s

B.10.23 m/s

C.10.52 m/s

D.10.54 m/s

Answer: A

o Watch Video Solution

3. A horizontal pipeline carries water in a streamline flow. At a point along
the pipe, where the cross- sectional area is 10cm?, the water velocity is
1ms~! and the pressure is 2000 Pa. The pressure of water at another
point where the cross-sectional area is 5cm?, is.......Pa. (Density of water

= 103kg. m~3)


https://dl.doubtnut.com/l/_MSo9mf6aYVx8
https://dl.doubtnut.com/l/_P0e1M9hSd5bS

A. 200 Pa

B. 300 Pa

C. 500 Pa

D. 400 Pa

Answer: C

o Watch Video Solution

4. A rectangular vessel when full of water takes 10 minutes to be emptied

through an orifice in its bottom. How much time will it take to be emptied

when half filled with water

A. 4 Min

B.5 Min

C.6 Min

D. 7 Min


https://dl.doubtnut.com/l/_P0e1M9hSd5bS
https://dl.doubtnut.com/l/_96hgAymauf5H

Answer: D

° Watch Video Solution

EVALUATE YOURSELF - 7

1. A metal plate of area 103 cm? rests on a layer o oil 6 mm thick. A

tangential force of 1072 N is appled on it to move it with a constant

velocity of 6 cm s~ 1 . The coefficient of viscosity of the liquid is :-

A. 0.1 poise
B. 0.2 poise
C.0.3 poise

D.0.4 poise

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_96hgAymauf5H
https://dl.doubtnut.com/l/_6lJh40o2c2tK
https://dl.doubtnut.com/l/_BIPgRTokY3dj

2. Water flows in a stream line manner through a capillary tube of radius

a. the pressure difference being P and the rate of the flows is Q. If the

a
radius is reduced to p and the pressure is increased to 4P, then the rate

of flow becomes

A.Q, = 64Q
B.Q, = Q/64
C.Q,=0Q/32
D.Q, = Q/16
Answer: B

o Watch Video Solution

3. Two water pipes P and Q having diameters 2 x 10 %m and 4 x 10 *m,
respectively, are joined in series with the main supply line of water. The

velocity of water flowing in pipe P is


https://dl.doubtnut.com/l/_BIPgRTokY3dj
https://dl.doubtnut.com/l/_ro4R7mN76eDB

A Vp = VQ

B. Vp = ZVQ

CVp= 3VQ

D.Vp = 4VQ
Answer: D

o Watch Video Solution

4. A large wooden plate of area 10m? floating on the surface of river is
made to move horizontally wilth a speed of 2ms-! by applying a
tangential force. If the river is Im deep and the water contact with the
bed is stationary, find the tangential force needed to keep the plate
moving. Coefficient of viscosity of water at the temperature of the river

=10~ 2poise.

A.1x10°2N

B.2 x 102N


https://dl.doubtnut.com/l/_ro4R7mN76eDB
https://dl.doubtnut.com/l/_3qMX6kSaUwhz

C.32x 102N

D.4 x 102N

Answer: B

o Watch Video Solution

5. Capillary tubes of length I and 21 are connected in series, their radii are
r and 2r respectively. If stream line flow is maintained and pressure

difference across first and second capillary tubes are P; and P,

p
1
respectively then find the ratio R
2

A.8:1
B.6:1
C.1:8

D.1:1

Answer: A



https://dl.doubtnut.com/l/_3qMX6kSaUwhz
https://dl.doubtnut.com/l/_5Y9TfK9n46Lf

| o Watch Video Solution

6. Water flows in a streamline manner through a capillary tube of radius
a. The pressure difference being P and the rate of flow is Q . If the radius
is reduced to a/2 and the pressure difference is increased to 2P, then find

the rate of flow.

>
<

A< NI< 0I<

Answer: B

° Watch Video Solution

EVALUATE YOURSELF - 8



https://dl.doubtnut.com/l/_5Y9TfK9n46Lf
https://dl.doubtnut.com/l/_rEFsnbAkXc9H

1. A drop of water of radius 0.0015 mm is falling in air. If the coefficient of
viscosity of air is 1.8 x 10 8kgm~1s ! what will be the terminal velocity of
the drop. Density of air can be neglected.

A.1.72 x 10 ~*m/sec

B.5.4 x 10%m/sec

C.6.72 x 10 ~*m/sec

D.2.72 x 10 *m/sec

Answer: D

o Watch Video Solution

2. The velocity of small ball of mass M and density d; when dropped a
container filled with glycerine becomes constant after some time. If the

density of glycerine is d,, the viscous force acting on ball is

dl
A.Mg|1- d_2


https://dl.doubtnut.com/l/_nFUPhaGbzLgT
https://dl.doubtnut.com/l/_PC04tV1dALvf

B.Mg|1-—

C. Mg

D. Mg

Answer: B

o Watch Video Solution

3. Find the terminal velocity of a rain drop of radius 0.01 mm. The
coefficient of viscosity of air is 1.8 x 10">N-sm~? and its density is
1.2kgm'3.Density of water = 1000kgm ~3. Takeg = 10ms ~2

A.0.2 m/sec

B. 0.02 m/sec

C.0.12 m/sec

D. 0.012 m/sec


https://dl.doubtnut.com/l/_PC04tV1dALvf
https://dl.doubtnut.com/l/_xKPRvguargBw

Answer: C

° Watch Video Solution

EVALUATE YOURSELF -9

1. A square plate of side 15 cm. is floating on the surface of water. It the

surface tension of water is 60 dyne/cm., the excess force applied to

separate this plate from water will be

A. 600 dyne

B. 1600 dyne

C. 3600 dyne

D. 360 dyne

Answer: C

° View Text Solution



https://dl.doubtnut.com/l/_xKPRvguargBw
https://dl.doubtnut.com/l/_Ml8plIb4Ixry
https://dl.doubtnut.com/l/_TUV5M000ryyE

2. A thin wire ring of Im. Is situated on the surface of a liquid. If the excess
force required to lift it upwards (before the liquid film breaks) from the

liquid surface is 8N, then the surface tension of liquid is :-(in N/m)

SN ]

Answer: B

o View Text Solution

3. A circular frame made of 20 cm long thin wire is floating on the surface
of water. If the surface tension of water is 70 dyne/cm. the required

excess force to separate this frame from water will be :

A. 2800 dyne


https://dl.doubtnut.com/l/_TUV5M000ryyE
https://dl.doubtnut.com/l/_Xs2owgfIxP9u

B. 800 dyne

C.280 dyne

D. 1800 dyne

Answer: A

° View Text Solution

EVALUATE YOURSELF - 10

1. Find the work done in increasing the volume of a soap bubble by 700 %

if its radius is R and surface tension is T?

A. 94R?J

B. 947R2J

C.94nRJ

D. 4nR%J


https://dl.doubtnut.com/l/_Xs2owgfIxP9u
https://dl.doubtnut.com/l/_EA8qkwP4sTUH

Answer: B

° View Text Solution

2. A bubble of radius 2cm is blown inside a cold drink using a straw. If the
surface tension of liquids is 60 dyme/cm. Find the workdone (in ergs) in
blowing the bubble?

A. 960merg

B. 160merg

C. 96merg

D. 860merg

Answer: A

° View Text Solution



https://dl.doubtnut.com/l/_EA8qkwP4sTUH
https://dl.doubtnut.com/l/_mTl1ZlJQb5Nh

3. If W is amount of work done in forming a soap bubble of volume V ,

then the amount of work done In forming a bubble of volume 2V from the

same solution will be

A 2172w

B.31/3w

C.4l2w

D. 413w

Answer: D

o Watch Video Solution

4. A water film is formed between two parallel wires of 10 cm length. The
distance of 0.5 cm between the wires is increased by Imm. What will be

the work done ? (Given, surface tension of water of 72 x 10 3Nm 1)

A.144 erg


https://dl.doubtnut.com/l/_wpFrRxn6Efaf
https://dl.doubtnut.com/l/_OaepcfY8lNtt

B.14 erg

C.288erg

D. 24 erg

Answer: A

° Watch Video Solution

5. If 10% tiny drops coalesce to form a big drop. The surface tension of
liquid is T. Then find the % fractional energy loss?

A.9%

B.19 %

C.99 %

D. 48 %

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_OaepcfY8lNtt
https://dl.doubtnut.com/l/_UiOwEmecPBZg

6. A liquid drop of radius R breaks into 64 tiny droplets each of radius r if

the surface tension of liquid is T then gain in energy is

A. 127r2J

B. 227tr2J

C.24mr?J

D. 327tr2J

Answer: A

° Watch Video Solution

EVALUATE YOURSELF - 11

1. When a cylindircal tube is dipped vertically into a liquid the angle of

contact is 80 °. When the tube is dipped with an inclination of 40 ° the

angle of contact is :


https://dl.doubtnut.com/l/_UiOwEmecPBZg
https://dl.doubtnut.com/l/_nlSRW1GWXOAG
https://dl.doubtnut.com/l/_aePjXTgoQB4h

A.60°

B.40°

C.30°

D.80°

Answer: D

o Watch Video Solution

2.0n dipping one end of a capiilary in liquid and inclining the capillary at
an angles 30 ° and 60 ° with the vertical, the lengths of liquid columns in
it are found to be [ and [, respectively. The ratio of I; and I, is

Al:1

B. 1:\/§

C. \/5 1

D.2:\/§


https://dl.doubtnut.com/l/_aePjXTgoQB4h
https://dl.doubtnut.com/l/_RDMIovmOOBUd

Answer: B

° Watch Video Solution

3. Water rises in two capillaries of same material up to heights of 40 and

60 mm the ratio of their radii is :

A.3:2

B.2:3

C.1:2

D.1:1

Answer: A

° View Text Solution

4. When a capillary is dipped in water, water rises 0.015 m in it. If the

surface tension of water is 75 x 10 "3N/m , the radius of capillary is


https://dl.doubtnut.com/l/_RDMIovmOOBUd
https://dl.doubtnut.com/l/_3SrVSy4WyEK8
https://dl.doubtnut.com/l/_OSTMy3cFO3IH

A.2mm

B.3mm

C.4mm

D. Tmm

Answer: D

° Watch Video Solution

EVALUATE YOURSELF - 12

1. If the excess pressure inside a soap bubble is balanced by an oil column

of height 2 mm, then the surface tension of soap solution will be
(r = 1cm, density of oil = 0.8g/ cm3)

A.1.92 x 10"2N/m?

B.4 x 10"2N/m?

C.3.92 x 10 3N/m?


https://dl.doubtnut.com/l/_OSTMy3cFO3IH
https://dl.doubtnut.com/l/_Hj6fuiP2DJYA

D.1.92 x 10 3N/m?

Answer: B

o Watch Video Solution

2. A glass capillary tube of inner diameter 0.28 mm is lowered vertically

into water in a vessel. The pressure to be applied on the water in the

N

capillary tube so that water level in the tube is same as the vessel in —
m

N
is (surface tension of water = 0.07— atmospheric pressure = 105—2
m m

A. 101 x 103N/m?
B.10 x 103N/m?
C.202 x 103N/m?

D. 20 x 103N/m?

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_Hj6fuiP2DJYA
https://dl.doubtnut.com/l/_kBmMOyujXoww

3.The excess pressure inside a spherical drop of water is four times that

of another drop. Then, their respective mass ratio is

A.l:4

B.16:1

C.64:3

D.1:64

Answer: D

° Watch Video Solution

C.U.Q(PRESSURE, FORCE OF BUOYANCY, LAWS OF FLOATATION)

1. The force of buoyancy is equal to

A. weight of the body


https://dl.doubtnut.com/l/_kBmMOyujXoww
https://dl.doubtnut.com/l/_GbNQEfRE52UC
https://dl.doubtnut.com/l/_ECVaZBinWQX6

B. weight of the liquid displaced by the body

C. apparent weight of the body

D. Viscous force

Answer: B

° View Text Solution

2.The weight of the body is maximum in

A. air

B. hydrogen

C. water

D. vaccum

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_ECVaZBinWQX6
https://dl.doubtnut.com/l/_aUpkz8B8TU8P
https://dl.doubtnut.com/l/_JyRSKP1eoltG

3.When a boat in a river enters the sea water, then it

A. sinks a little

B. rises a little

C.remains same

D. will drown

Answer: B

o Watch Video Solution

4.When a body is fully immersed in a liquid the loss of weight of the body

is equal to

A. apparent weight of the body

B. force of buoyancy

C. half the force of buoyancy

D. twice the force of buoyancy


https://dl.doubtnut.com/l/_JyRSKP1eoltG
https://dl.doubtnut.com/l/_nUrn0hnwPzOx

Answer: B

° Watch Video Solution

5. An iron block is on a boat which floats in a pond. The block is thrown

into the water. The level of water in the pond will be

A.go up

B. fall down

C.remain the same

D. can not be decided

Answer: B

° Watch Video Solution

6. A large block of ice floats in a liquid. Whe ice melts the liquid level rises.

The density of liquid is


https://dl.doubtnut.com/l/_nUrn0hnwPzOx
https://dl.doubtnut.com/l/_rkbfYMrvcp9h
https://dl.doubtnut.com/l/_YPD8X6897juf

A. greater than that of water

B. less than that of water

C. equal to that of water

D. half of that of water

Answer: A

o Watch Video Solution

7. Identify the correct choice: (A) when a body floats in a liquid, it

displaces the liquid whose weight is equal to its own weight.

(B). When a body sinks in a liquid, it displaces the liquid whose volume is

equal to its own volume.

A. Ais true but B is false.

B. Ais false but B is true.

C.Both A and Bare true.

D. Both A and B are false.


https://dl.doubtnut.com/l/_YPD8X6897juf
https://dl.doubtnut.com/l/_dLCeP1KiltSa

Answer: C

° Watch Video Solution

8.100 kg of iron and cotton are weighed by using a spring balance on the
surface of the earth if R; and R, are the reading shown by the balance,
then

AR, <R,

B.R, =R,

C.R, >R,

D.R, =R, =0

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_dLCeP1KiltSa
https://dl.doubtnut.com/l/_Vb2S2wrvhHZb

9. A swimmer goes from the surface of water to a depth of 20m the

change in the pressure on his body is nearly

A. 3 atmospheres

B. 1 atmospheres

C. 2 atmosphere

D. Zero

Answer: C

o Watch Video Solution

10. A bucket of water contain a wooden block floating in water with (4/5)
th of its volume sub merged in the water. The bucket is placed on the
floor of a lift and the lift now starts moving down with uniform

acceleration. The block of wood now

A. moves upward


https://dl.doubtnut.com/l/_eIX0dfrGtr3d
https://dl.doubtnut.com/l/_Du9g9A3PF2Gb

B. moves downward

C. Remains at same place

D. moves horizontally

Answer: C

° Watch Video Solution

11. Clouds appear to float in air due to

A. low density

B. air current

C. viscosity of air

D. buoyancy

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_Du9g9A3PF2Gb
https://dl.doubtnut.com/l/_XGzSjQ0TcHPZ
https://dl.doubtnut.com/l/_27A4ixohsvfb

12. A wooden block with a coin placed on its top floats in water as shown.

After some time the coin falls into water.Then

A. | decreases and h increases

B.l increases and h decreases

C.both | and h increase

D. both | and h decrease

Answer: D

[ & o |


https://dl.doubtnut.com/l/_27A4ixohsvfb

l o View Text Solution J

13. In order that a floating object be in a stable equilibrium its centre of

buoyancy should be

A. vertical below its centre of gravity

B. horizontally inline with its centre of gravity

C. vertically above its centre of gravity

D. may be anywhere

Answer: C

o Watch Video Solution

14. A piece of ice floats in a liquid denser than water. The liquid fills the

vessel upto the edge. If ice melts completely then

A. water level remains unchanged


https://dl.doubtnut.com/l/_27A4ixohsvfb
https://dl.doubtnut.com/l/_3pVoif6D0CxP
https://dl.doubtnut.com/l/_k1DvBWhJiXf6

B. water level decreases

C. water overflows

D. data is insufficient

Answer: C

o Watch Video Solution

15. An object of uniform density is allowed to float in water kept in a
beaker. The object has triangular cross-section as shown in the figure. If
the water pressure measured at the three points A, B and C below the

object are P,, Py and P - respectively. Then



https://dl.doubtnut.com/l/_k1DvBWhJiXf6
https://dl.doubtnut.com/l/_YGpOg2jlyVUV

A.P,>Pg>P.

B.P, > Pp < P

C.P,=Py=P,

D.P, =P <Py

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_YGpOg2jlyVUV

16. : iy o =
A triangular element of the liquid is shown in the fig. P,, P, and P,

represent the pressures on the element of the liquid then:

AP, =P, #P,
B.P,=P, =P,
C.P,#P,#P,

2 2 2 _
D. PX + Py + PZ = constant


https://dl.doubtnut.com/l/_uE10zi0SILhD

Answer: B

° Watch Video Solution
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17. C

The difference in pressures in bulbs A and C having fluids of densities p;
and p, when tube B is horizontal will be

APy <Py <P3

B.p1<pP3<py

C.p3 <Py <Py

D.py>p3>po



https://dl.doubtnut.com/l/_uE10zi0SILhD
https://dl.doubtnut.com/l/_ggnPRNBmW9do

Answer: B

° Watch Video Solution

C.U.Q (EQUATION OF CONTINUITY, BERNOULLIL.S THEOREM)

1. Stream line motion becomes turbulent motion when the velocity of the

liquid is

A. beyond critical velocity

B. critical velocity

C. below critical velocity

D. variable velocity

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_ggnPRNBmW9do
https://dl.doubtnut.com/l/_0Yp63n5X09db

2.In turbulent flow the velocity of the liquid molecules in contact with the

walls of the tube.

A.is zero

B. is maximum

C.is equal to critical velocity

D. may have any value

Answer: A

o Watch Video Solution

3. Which of the following is a characteristic of turbulent now?

A. velocity more than critical velocity

B. irregular flow

C. molecules crossing from one layer to the other

D.1,2,3


https://dl.doubtnut.com/l/_kABjtPGtstJZ
https://dl.doubtnut.com/l/_uknLJ0DKQgK9

Answer: D

° Watch Video Solution

4. When the value of Reynolds number is less, the predominant forces are

A. viscous forces

B. inertial forces

C. surface tension forces

D. gravitational forces

Answer: A

° Watch Video Solution

5.In a laminar flow at a given point the magnitude and direction of the

velocity of the fluid


https://dl.doubtnut.com/l/_uknLJ0DKQgK9
https://dl.doubtnut.com/l/_yoznFGOUtFLd
https://dl.doubtnut.com/l/_Q0bkuUW02EeQ

A. both are constant

B. magnitude is only constant

C.direction is only constant

D. both are not constant

Answer: A

o Watch Video Solution

6. The liquid flow is most stream lined when

A. liquid of high viscosity and high density flowing through a tube of

small radius

B. liquid of high viscosity and low density flowing through a tube of

small radius

C.liquid of low viscosity and low density flowing through a tube of

large radius


https://dl.doubtnut.com/l/_Q0bkuUW02EeQ
https://dl.doubtnut.com/l/_rbGpBrYhsy59

D. liquid of low viscosity and high density flowing through a tube of

large radius

Answer: B

° Watch Video Solution

7.1f the flow is stream lined then Reynolds number is less than

A. 2000

B.3000

C. 1000

D. 4000

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_rbGpBrYhsy59
https://dl.doubtnut.com/l/_lxSMFq7eSUQs

8.The rate of flow of the liquid is the product of

A. area of cross section of the liquid and velocity of the liquid.

B. length of the tube of the flow and velocity of the liquid.

C. volume of the tube of the flow and velocity of the liquid.

D. viscous force acting on the liquid layer and velocity of the liquid

Answer: A

o Watch Video Solution

9. The equation of continuity leads to

A. law of conservation of moments of liquid flow.

B. law of conservation of energy

C. law of equipartition of energy

D. law of conservation of mass.


https://dl.doubtnut.com/l/_rrspVl9NytUD
https://dl.doubtnut.com/l/_MWLps1i3gc9e

Answer: D

o Watch Video Solution

10. The volume of a liquid flowing per second out of an orifice at the

bottom of a tank does not depend upon

A. the density of the liquid

B. acceleration due to gravity

C. the height of the liquid above orifice

D. the area of the orifice

Answer: A

o Watch Video Solution

11. Water is flowing in a pipe of uniform cross section under constant

pressure difference At some place the pipe becomes narrow. The pressure


https://dl.doubtnut.com/l/_MWLps1i3gc9e
https://dl.doubtnut.com/l/_OocZpy3cxUH2
https://dl.doubtnut.com/l/_DZVz5CR3MaYl

of at water at this place

A. remains same

B. may increase or decrease
C.increases

D. decrease

Answer: D

o Watch Video Solution

12. What flows through a horizontal pipe of radius r at a speed V. if the

radius of the pipe is doubled, the speed of flow of water under similar

conditions is

@

Q)
NI< NI<


https://dl.doubtnut.com/l/_DZVz5CR3MaYl
https://dl.doubtnut.com/l/_yYKzby4t8XwZ

D. 4V

Answer: C

° Watch Video Solution

13. Aliquid is under stream lined motion through a horizontal pipe of non

uniform cross section. If the volume rate of flow at cross section a is V,

a
the volume rate of flow at cross section E is

D.V

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_yYKzby4t8XwZ
https://dl.doubtnut.com/l/_vuhhNat5PiyD
https://dl.doubtnut.com/l/_IeDqqxjX40Mc

14. A non-viscous liquid is flowing through a horizontal pipe as shown in
the figure. Three tube AB and C are connected to the pipe. The radii of
the tubes A, B and C at the junction are 2 cm, 1 cm and 2 cm respectively.

It can be said that the

A.in Ais maxinmum

B.in Aand Cis equal

C.is same in all the three

D.in A and B is same

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_IeDqqxjX40Mc

15. Bernoulli's theorem is applicable in the case of

A. compressible liquid in stream lined flow

B. compressible liquid in turbulent flow

C.incompressible liquid in stream lined flow

D. incompressible liquid in turbulent flow.

Answer: C

o Watch Video Solution

16. If air is blown under one of the pans of a physical balance in

equilibrium, then the pan will

A.rises up
B. remains in the same position

C. lowers down



https://dl.doubtnut.com/l/_IeDqqxjX40Mc
https://dl.doubtnut.com/l/_fN8SXIrbBTmo
https://dl.doubtnut.com/l/_LDRHjXgRpC5c

D. rises or lowers depending upon the velocity of air blown

Answer: C

o Watch Video Solution

17. If air blown through the space between a calendar suspended from a

nail on wall and the wall, then

A. the calendar moves close to the wall.

B. the calendar moves farther from the wall.

C.the position of the calendar does not change.

D. the position of the calendar may or may not change.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_LDRHjXgRpC5c
https://dl.doubtnut.com/l/_g5uwZzCFVNs4

18. A spinning ball is moving in a direction opposite to the direction of

the wind. The ball moves in a curved path as

A. the pressure at the top and the botom of the ball are equal.

B. the pressure at the top > the pressure at the bottom

C.the pressure at the top < the pressure at the bottom

D. there is no relation between the pressures.

Answer: B

o Watch Video Solution

19. The dynamic lift of an aeroplane is based on

A. Torricelli theorem

B. Bernoulli's theorem

C. Conservation of angular Momentum

D. Principle of continuity.


https://dl.doubtnut.com/l/_k0kKFakv8oF6
https://dl.doubtnut.com/l/_nIjXPX4d8HCM

Answer: B

° Watch Video Solution

20.A gale is on a house. The force on the roof due to the gale is

A. directed downward

B. zero

C.directed upward

D. information insufficient

Answer: C

° Watch Video Solution

21. A train goes past a person standing at the edge of a platform at high

speed. Then the person will be



https://dl.doubtnut.com/l/_nIjXPX4d8HCM
https://dl.doubtnut.com/l/_4VVGU4H9puvv
https://dl.doubtnut.com/l/_j8uH8KHe76jZ

A. attracted towards the train

B. unaffected by the train

C. pushed away by the train

D. affected only if its speed is greater than critical velocity.

Answer: A

o Watch Video Solution

22. The velocity distribution curve of the stream line flow of a liquid

advancing through a capillary tube is

A. circular

B. elliptical

C. parabolic

D. a straight line

Answer: C



https://dl.doubtnut.com/l/_j8uH8KHe76jZ
https://dl.doubtnut.com/l/_FAWxn4Y6Az0t

| ° Watch Video Solution
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23.

Water stands at level A in the arrangement shown in figure. If a jet of air

is gently blown into the horizontal tube in the direction shown in figure,

then

A. water will fall below A in the capillary tube
B. water will rise above A in the capillary tube

C. there will be no effect on the level of water in the capillary tube


https://dl.doubtnut.com/l/_FAWxn4Y6Az0t
https://dl.doubtnut.com/l/_CDysyE7QZwSB

D. air will emerge from end B in the form of bubbles.

Answer: B

° Watch Video Solution

24. The vertical sections of the wing of a fan are shown. Maximum

upthrust is in

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_CDysyE7QZwSB
https://dl.doubtnut.com/l/_awIrSrO8AfJ4

25. A car moving on a road when overtaken by a bus

A.is pulled towards the bus

B. is pushed away from the bus

C.is not affected by the bus

D. information is insufficient.

Answer: A

° Watch Video Solution

C.U.Q (TORRICELLLS THEOREM AND VISCOSITY)

1. When the temperature increases the viscosity of

A.a and c are true

B.b and c are true

C.b and d are true


https://dl.doubtnut.com/l/_me5VTYAwYgAs
https://dl.doubtnut.com/l/_vW6uOgFQSG5J

D.a and d are true

Answer: A

° Watch Video Solution

2. A water barrel having water upto a depth d is placed on a table of
height h. A small hole is made on the wall of barrel at its bottom. If the
stream of water coming out of the hole falls on the ground at a

horizontal distance R from the barrel, then the value of d is

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_vW6uOgFQSG5J
https://dl.doubtnut.com/l/_3rTSgGh6Ze3Q

3. The main cause of viscosity is

A. force of repulsion between molecules

B. cohesive forces

C. adhesive forces

D. both cohesive and adhesive forces.

Answer: B

o Watch Video Solution

4. As the depth of the river increases, the velocity of flow

A. increases

B. decreases

C.remains unchanged

D. may increase or decrease


https://dl.doubtnut.com/l/_Sb61IcVxyCbQ
https://dl.doubtnut.com/l/_81Rl2YK5slVK

Answer: B

° Watch Video Solution

5. Viscosity is the property by virtue of which a liquid.

A. occupies minimum surface area

B. offers resistance for the relative motion between its layers.

C. becomes spherical in shape

D. tends to gain its deformed position.

Answer: B

° Watch Video Solution

6. Which of the following substances has the greatest viscosity?

A. Mercury


https://dl.doubtnut.com/l/_81Rl2YK5slVK
https://dl.doubtnut.com/l/_MGnZm0RYSNtO
https://dl.doubtnut.com/l/_w09UN0nnZ9OQ

B. Water

C. Kerosene

D. Glycerin

Answer: D

° Watch Video Solution

7. Machine parts are jammed in winter due to

A. increase in viscosity of lubricant

B. decrease in viscosity of lubricant

C.increase in surface tension of lubricant

D. decrease in surface tension of lubricant

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_w09UN0nnZ9OQ
https://dl.doubtnut.com/l/_FSZTXizLQsyi
https://dl.doubtnut.com/l/_ZzfdGidUFp4M

8. Viscosity is most closely related to

A. density

B. velocity

C. friction

D. energy

Answer: C

o Watch Video Solution

9. Rain drops fall with terminal velocity due to

A. buoyancy

B. viscosity

C. low weight

D. surface tention


https://dl.doubtnut.com/l/_ZzfdGidUFp4M
https://dl.doubtnut.com/l/_LPi4zKlZFOnb

Answer: B

° Watch Video Solution

10. The force which tends to destroy the relative motion between liquid

layers is known as

A. force due to surface tension

B. viscous force

C. gravitational force

D. force of Cohesion

Answer: B

° Watch Video Solution

11. Two identical lead shots are dropped at the same time in two glass jars

containing water and glycerin. The glass jars containing water and


https://dl.doubtnut.com/l/_LPi4zKlZFOnb
https://dl.doubtnut.com/l/_GI7VMsjw7Yo9
https://dl.doubtnut.com/l/_ZYpSYOUsgi2W

glycerin. The lead shot dropped in glycerin descends slowly because

A. viscous force is more in water than in glycerin

B. viscous force is more in glycerin than in water

C. surface tension is more in water

D. surface tension is more in glycerin

Answer: B

o Watch Video Solution

12. After the storm, the sea water waves subside due to

A. surface tension of sea-water

B. disappearance of heavy currents

C. the viscosity of sea water

D. gravitational pull of the storm

Answer: C


https://dl.doubtnut.com/l/_ZYpSYOUsgi2W
https://dl.doubtnut.com/l/_JK3ICwX5u4oU

° Watch Video Solution

13. When a metallic sphere is dropped in a long column of a liquid, the
motion of the sphere is opposed by the viscous force of the liquid. If the
apparent weight of the sphere equals to the retardation forces on it, the
sphere moves down with a velocity called.

A. critical velocity

B. terminl velocity

C. velocity gradient

D. constant velocity

Answer: B

o Watch Video Solution

14. The tangential forces per unit area of the liquid layer required to

maintain unit velocity gradient is known as


https://dl.doubtnut.com/l/_JK3ICwX5u4oU
https://dl.doubtnut.com/l/_SZ4Q6kjikS7x
https://dl.doubtnut.com/l/_u7dWMogAxEi4

A. coefficient of gravitation of liquid layer

B. coefficient of friction between layers

C. coefficient of viscosity of the liquid

D. temperature coefficient of viscosity

Answer: C

o Watch Video Solution

15. The quality of fountain-pen ink depends largely on

A. surface tension of the liquid

B. viscosity of ink

C.impurities in ink

D. density of ink

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_u7dWMogAxEi4
https://dl.doubtnut.com/l/_MVUbdvjXX83c

16. The tangential force or viscous force on any layer of the liquid is
directly proportional to the velcoity gradient dv/dx. Then the direction of
velcoity gradient is

A. perpendicular to the direction of flow of liquid

B. parallel to the direction of flow of liquid

C. opposite to the direction of flow of the liquid

D. independent of the direction of flow of liquid.

Answer: A

° Watch Video Solution

17. Viscosity of the fluids is analogous to

A.random motion of the gas molecules

B. friction between the solid surfaces


https://dl.doubtnut.com/l/_MVUbdvjXX83c
https://dl.doubtnut.com/l/_29jThQDuiuuP
https://dl.doubtnut.com/l/_Kb9Vqqjqa1Pr

C. integral motion

D. non uniform motion of solids

Answer: B

° Watch Video Solution

18. The viscous drag is

A. inversely proportional to the velocity gradient

B. directly proportional to the surface area of layers in contact

C.independent of nature of liquid

D. perpendicular to the directional liquid flow

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_Kb9Vqqjqa1Pr
https://dl.doubtnut.com/l/_oxK2qk0HwAa8

19. For an ideal fluid viscosity is

A. zero
B. infinity
C. finite but small

D. unity

Answer: A

° Watch Video Solution

20. When stirring of a liquid is stopped, the liquid comes to rest due to

A. surface tension
B. gravity
C. viscosity

D. buoyancy


https://dl.doubtnut.com/l/_zODVPjsKblFM
https://dl.doubtnut.com/l/_1dcVaHcKnwzw

Answer: C

° Watch Video Solution

21. Viscosity is exhibited by

A. Solids, liquids, and gases.
B. liquids and gases
C.Solids and gases

D. Solids and liquids

Answer: B

° Watch Video Solution

22. A good lubricant must have

A. high viscosity


https://dl.doubtnut.com/l/_1dcVaHcKnwzw
https://dl.doubtnut.com/l/_vlGU96ZKEbZm
https://dl.doubtnut.com/l/_WxrUDfbpLNga

B. Ipw viscosity

C. high density

D. low density

Answer: A

° Watch Video Solution

23. With the increase of temperature

A. the viscosity of a liquid increases

B. the viscosity of a liquid decreases

C. the viscosity of a gas decreases

D. the viscosity of a gas remains unchanged.

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_WxrUDfbpLNga
https://dl.doubtnut.com/l/_VRmR8AJEfbuP
https://dl.doubtnut.com/l/_Xg04mlniEZXN

24. Coefficient of viscosity of a gas

A. increases with increase of temperature

B. decreases with increase of temperature

C. remains constant with increase of temperature

D. may increase or decrease with increase of temperature.

Answer: A

o Watch Video Solution

25. Viscosity of water at constant temperature is

A. more in deep water

B. more in shallow waters

C.less in deep water

D.same in both deep water and shallow waters


https://dl.doubtnut.com/l/_Xg04mlniEZXN
https://dl.doubtnut.com/l/_HQU9ux99oK5e

Answer: A

o Watch Video Solution

26. Hot syrup flows faster because

A. surface tension increases with temperature

B. viscosity decreases with temperature

C. viscosity increases with temperature

D. surface tension decreases with temperature

Answer: B

o Watch Video Solution

27. The pressure at a 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)


https://dl.doubtnut.com/l/_HQU9ux99oK5e
https://dl.doubtnut.com/l/_KJDDLtmiYXd1
https://dl.doubtnut.com/l/_ZBGznslIaQ1z

A.pg

B.1/pg

C.p/g

D.g/p

Answer: A

o Watch Video Solution

28. A drop of water of radius r is falling rhough the air of coefficient of

viscosity n with a constant velocity of v the resultant force on the drop is

1

" 6rnrv

B. 6mtnrv
C.\/6mrv

D. zero

Answer: D



https://dl.doubtnut.com/l/_ZBGznslIaQ1z
https://dl.doubtnut.com/l/_BW0CXO4Ywuvh

| ° Watch Video Solution

29. The paint-gun works on the principle of

A. Boyle's law

B. Bernoulli's principle

C. Archimedis' principle

D. Newton's laws of motion

Answer: B

o Watch Video Solution

C.U.Q(POISEUILLE.S EQUATION)

1. The rate of flow of a liquid through a capillary tube is

A. directly proportional to the length of the tube


https://dl.doubtnut.com/l/_BW0CXO4Ywuvh
https://dl.doubtnut.com/l/_bOwrXo7mfoLq
https://dl.doubtnut.com/l/_MFk7wd40QeHN

B.inversely proportional to the difference of pressure between the
ends of the tube.
C. directly proportional to the 4™ power of the radius of the tube.

D. independent of the nature of the liquid

Answer: C

o Watch Video Solution

2. Poiseuille's equation holds good when

A. the flow is steady and stream line

B. the pressure is constant at every cross section

C.The liquid in contact with the walls is stationary

D. All the above

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_MFk7wd40QeHN
https://dl.doubtnut.com/l/_2EZ4uMqZslcF

3.1f | is length of the tube and r is the radius of the tube, then the rate of
volume flow of a liquid is maximum for the following measurements.

Under the same pressure difference.

AlLr

L
B. —,2r
2

r

C.2l, -
2

D. 2L, 2r

Answer: B

o Watch Video Solution

4. Which factor better controls the flow rate of a liquid through the

syringe?

A. the pressure exerted by the thumb


https://dl.doubtnut.com/l/_2EZ4uMqZslcF
https://dl.doubtnut.com/l/_mwANmOdhIpcL
https://dl.doubtnut.com/l/_iPkpTCSGfyU7

B. the length of the needle

C. the nature of the liquid

D. the radius of the syringe bore.

Answer: D

° Watch Video Solution

5. After terminal velocity is reached the acceleration of a body falling

through a viscous fluid is:

A. zero

B.g

C.lessthan g

D. greater than g

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_iPkpTCSGfyU7
https://dl.doubtnut.com/l/_NP43BWgBnzuL

6. A small ball is dropped in a viscous liquid. Its fall in the liquid is best

described by the figure

Y

b

@'

velocity in liquid
/
)

L 4

distance

A.curve A

B. curve B

C.curve C

D. curve D

Answer: C

o View Text Solution



https://dl.doubtnut.com/l/_NP43BWgBnzuL
https://dl.doubtnut.com/l/_4dVWnOYiWsdC

7. A solid rubber ball of density d and radius R falls vertically through air.
Assume that the air resistance acting on the ball is F = KRV where K is
constant and V is its velocity. Because of this air resistance the ball
attains a constant velocity called terminal velocity v, after some time.
Then V;

4nR?dg

3K

3K
4nR%dg
4 ridg

'3 K

D. nrdgk

Answer: A

o Watch Video Solution

8. The terminal velocity of a small ball falling in a viscous liquid depends

upon


https://dl.doubtnut.com/l/_4dVWnOYiWsdC
https://dl.doubtnut.com/l/_S6OC5R62jKG0
https://dl.doubtnut.com/l/_mhJvOEnOPp3m

i) its mass m

ii) its radius r

iii) the coefficient of viscosity of the liquid n and

iv) acceleration due to gravity. Which of the following relations is

dimensionally true for the terminal velocity.

Km
AV = -9
nr
Kmgr
B.V =
n
Kmgn
CVv=
r
Krn
D.V=—
mg
Answer: A

o View Text Solution

9. A ball is dropped into coaltar. Its velocity time curve will be


https://dl.doubtnut.com/l/_mhJvOEnOPp3m
https://dl.doubtnut.com/l/_WQyAxhCSkwwV

Answer: B

o Watch Video Solution

10. Two needles are floating on the surface of water. A hot needle when

touches water surface between the needles then they move


https://dl.doubtnut.com/l/_WQyAxhCSkwwV
https://dl.doubtnut.com/l/_Tqf1EFw0WP9d

A. closer

B. away

C. out of the liquid

D. into the liquid

Answer: B

o Watch Video Solution

11. When there are no external forces, shape of the liquid is determined

by

A. density of liquid

B. temperature only

C. surface tension

D. viscosity

Answer: C



https://dl.doubtnut.com/l/_Tqf1EFw0WP9d
https://dl.doubtnut.com/l/_UXUuBONjtpQL

| ° Watch Video Solution

12.In a gravity free space, shape of a large drop of liquid is

A. spherical
B. ellisodial
C. neither Spherical nor cylindrical

D. may be Spherical or cylindrical

Answer: A

° Watch Video Solution

13. Liquid drops acquire spherical shape due to

A. gravity
B. surface tension

C. viscosity


https://dl.doubtnut.com/l/_UXUuBONjtpQL
https://dl.doubtnut.com/l/_aPxSw6zERf5v
https://dl.doubtnut.com/l/_gqVqgakyVpHG

D. intermolecular separation

Answer: B

o View Text Solution

14. A capillary tube, made of glass is dipped into mercury. Then

A. mercury rises in the capillary tube

B. mercury descends in capillary tube

C. mercury rises and flows out of capillary tube

D. mercury neither rises nor descends in the capillary tube.

Answer: B

o Watch Video Solution

15. The height upto which water will rise in a capillary tube will be:


https://dl.doubtnut.com/l/_gqVqgakyVpHG
https://dl.doubtnut.com/l/_ugW8jLAs15HF
https://dl.doubtnut.com/l/_7Zt2hwCh6bmC

A. maximum when water temperature is 4° C

B. minimum when water temperature is 4 ° C

C. minimum when water temperature is 4 ° C

D. same at all temperatures

Answer: B

o Watch Video Solution

16. At critical temperature surface tension becomes

A.O

B.1

C. infinite

D. negative

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_7Zt2hwCh6bmC
https://dl.doubtnut.com/l/_HdVc79g3o6gk

17. The fundamental quantity which has the same power in the

dimensional formula of surface tension and coefficient of viscosity is

A. mass

B.length

C.time

D.none

Answer: A

° Watch Video Solution

18. Small droplets of a liquid are usually more spherical in shape than

larger drops of the same liquid because

A. force of surface tension is equal and opposite to the force of

gravity


https://dl.doubtnut.com/l/_HdVc79g3o6gk
https://dl.doubtnut.com/l/_oRK2oC0eVwp5
https://dl.doubtnut.com/l/_9ptrtWSF38mR

B. force of surface tension predominates the force of gravity

C. force of gravity predominates the surface tension

D.force of surface tension and force of gravity act in the same

direction and are equal.

Answer: B

o Watch Video Solution

19. Mercury does not wet glass, wood or iron because

A. cohesive force is less than adhesive force

B. cohesive force is greater than adhesive force

C.angle of contact is less than 90 °

D. cohesive force is equal to adhesive force

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_9ptrtWSF38mR
https://dl.doubtnut.com/l/_E9iyPps9YKkU

20. The surface tension of a liquid at its boiling point is

A. maximum

B. zero

C.same as at room temperature

D. minimum but more than zero

Answer: B

o Watch Video Solution

21. The addition of soap changes the surface tension of water to T, and

that of salt solution changes to T,. Then

AT, =T,

B.T, > T,

C.T,<T,



https://dl.doubtnut.com/l/_E9iyPps9YKkU
https://dl.doubtnut.com/l/_Lt1n3C3o4tV1
https://dl.doubtnut.com/l/_gKFIIpFaD6i2

D.T,>T,

Answer: C

° Watch Video Solution

22. Surface tension of water is T;. When oil spreads on water surface

tension becomes T,, then

AT, >T,
B.T, =T,

C.T,<T,

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_gKFIIpFaD6i2
https://dl.doubtnut.com/l/_FllYXP65yntL

23. Two pieces of glass plate one upon the other with a little water

between them cannot be separated easily because of

A. inertia

B. pressure

C. viscosity

D. surface tension

Answer: D

o Watch Video Solution

24. The quantity on which the rise of liquid in a capillary tube does not

depend is

A. density of liquid

B. radius of capillary tube

C. angle of contact


https://dl.doubtnut.com/l/_loxZOwH6RUvv
https://dl.doubtnut.com/l/_0SanZx2bw3GS

D. atmospheric pressure

Answer: D

° Watch Video Solution

25.The end of a glass tube becomes round on heating due to

A. friction

B. viscosity

C. gravity

D. surface tension

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_0SanZx2bw3GS
https://dl.doubtnut.com/l/_3POZACLDeJ0D

26. The potential energy of molecule on the surface of a liquid as

compared to in side the liquid is

A. zero

B. smaller

C.the same

D. greater

Answer: D

o Watch Video Solution

27. A drop of water breaks into two droplets of equal size. In this process
which of the following statements is correct?

(1). The sum of temperature of the two droplets together is equal to the
original temperature of the drop.

(2).the sum of masses of the two droplets is equal to the original mass of

the drop.


https://dl.doubtnut.com/l/_e4Q8X8qt1qLd
https://dl.doubtnut.com/l/_vF4gAZHls7tb

(3). the sum of the radii of the two droplets is equal to the radius of the
original drop.
(4). the sum of the surface areas of the two droplets is equal to the
surface area of the original drop.

A. 1is correct

B. 2 is correct

C.3is correct

D. 4 is correct

Answer: B

o Watch Video Solution

28. 1t is difficult to fill a capillary tube with mercury that with water since

A. angle of contact between glass & mercury is more than 90 ° and

the angle of contact between glass and water is less than 90 °.


https://dl.doubtnut.com/l/_vF4gAZHls7tb
https://dl.doubtnut.com/l/_TypVjTg1ZV1u

B. angle of contact is between glass and mercury is less than 90 ° and

the angle of contact between glass and water is more than 90 °.

C. angle of contact is same for both water and mercury.

D. mercury is less dense than water.

Answer: A

o Watch Video Solution

29. A water proofing agent chages the angle of contact from

A.acuteto /2

B. /2 to obtuse

C. acute to obtuse value

D. obtuse to acute value

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_TypVjTg1ZV1u
https://dl.doubtnut.com/l/_l3wxsfpjckLx

30. A liquid does not wet the solid surface if the angle of contact is

A.0°

B. =45°

C.=90°

D. >90°

Answer: D

o Watch Video Solution

31. The liquid meniscus in a capillary tube will be convey, if the angle of

contact is

A. greater than 90 °

B. less than 90 °

C.equalto90°


https://dl.doubtnut.com/l/_l3wxsfpjckLx
https://dl.doubtnut.com/l/_D9hALkfEahXu
https://dl.doubtnut.com/l/_SMnXcbbpb6bH

D. equal to zero

Answer: A

° Watch Video Solution

32.The rise of liquid into capillary tube is h;. If the apparatus is taken in a

lift moving up with acceleration the height is h, then

C.hy>hy

D.hy =0

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_SMnXcbbpb6bH
https://dl.doubtnut.com/l/_eI7ySwOotE8Q

33.The nature of r-h graph (r is radius of capillary tube and h is capillary

rise) is

A. straight Line

B. parabola

C.ellipse

D. rectangular hyperbola

Answer: D

o Watch Video Solution

34.If L is the capillary rise or dip and A the cross sectional area of the
tube, other condition being the same, then

A. LA = Constant

B. L\/Z\ = Constant

C.L/A = Constant


https://dl.doubtnut.com/l/_7quRNKKCxfvL
https://dl.doubtnut.com/l/_rHZMOuni1pLV

D.L/ \/Z\ = Constant

Answer: B

° Watch Video Solution

35. Water rises in a capillary tube to a height H, when the capillary tube is
vertical. If the same capillary is now inclined to the vertical the length of
water column in it will

A.increase

B. decrease

C. will not change

D. may increase or decrease depending on the angle of inclination.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_rHZMOuni1pLV
https://dl.doubtnut.com/l/_A2KHACsEGMrV
https://dl.doubtnut.com/l/_2qiWDu5GCuRb

36. The excess pressure inside a soap bubble is

A.inversely proportional to the surface tension

B. inversely proportional to its radius

C.directly proportional to square of its radius

D. directly proportional to its radius

Answer: B

o Watch Video Solution

37.The surface tension of a liquid ___ with rise of temperature.

A. increases

B. decreases

C.remains same

D. first decreased and then increases


https://dl.doubtnut.com/l/_2qiWDu5GCuRb
https://dl.doubtnut.com/l/_cAP8Njg4eV0B

Answer: B

° Watch Video Solution

38. If two soap bubbles of different radii are connected by a tube.

A. air flows from the bigger bubbles to the smaller bubble till the sizes

become equal.

B. air flows from bigger bubble to the smaller bubble till the sizes are

interchanged

C. air flows from the smaller bubble to the bigger.

D. there is no flow of air.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_cAP8Njg4eV0B
https://dl.doubtnut.com/l/_Tnwo2pbqWvsF

39. A capillary tube (A) is dipped in water. Another identical tube (B) is
dipped in a soap-water solution. Which of the following shows the

relative nature of the liquid columns in the two tubes?

g

B. i = T
A B|
3} | ,‘ |
C. i == j | ! = __E
bl
D‘ ‘[
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_dGWMnBnCWxmS

40. If a big drop of liquid at 27 ° is broken into number of small drops
then the temperature of the droplets is

A =27°C

B. >27°C

C. <27°C

D. =54°C

Answer: C

o Watch Video Solution

41. With the increase in temperature the angle of contact glass and water

A. decreases

B. increases

C.remains cont

D. some times increases and some times decreases


https://dl.doubtnut.com/l/_hHElXe54a74o
https://dl.doubtnut.com/l/_pU4iPbxbmzaw

Answer: A

° Watch Video Solution

42. When a capillary tube is dipped into a liquid, the liquid neither rises

nor falls in the capillary.

A.20°

B.90°

C.30°

D.70°

Answer: B

° Watch Video Solution

43. The water proofing agents:


https://dl.doubtnut.com/l/_pU4iPbxbmzaw
https://dl.doubtnut.com/l/_5s0Y6U7osYWT
https://dl.doubtnut.com/l/_YL92FDq071pX

A. increase the surface tension T and decrease the angle of contact 6

B. increase both Tand 8

C.decrease both Tand 6

D. decrease T and increase 0

Answer: B

o Watch Video Solution

44. A capillary is dipped in water vessel kept on a freely falling lift, then

A. water will not rise in the tube

B. water will rise to the maximum available height of the tube

C. water will rise to the height observed under normal condition

D. water will rise to the height below that observed under normal

condition.

Answer: B


https://dl.doubtnut.com/l/_YL92FDq071pX
https://dl.doubtnut.com/l/_KvyqpSSb8fkw

° Watch Video Solution

EXERCISE - | - (C.W) (PRESSURE AND PASCAL.S LAW)

1. In car lift compressed air exerts a force F; on a small piston having a

radius of 5 cm. This pressure is transmitted to a second piston of radius
15 cm. If the mass of the car to be lifted is 1350 kg, what is F;? What is
the pressure necessary to ac complish this task ?

A.14.7 x 103N

B. 1.47 x 103N

C.2.47 x 10°N

D.24.7 x 103

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_KvyqpSSb8fkw
https://dl.doubtnut.com/l/_yCCR88EAP3PU

2. A bucket containing water of depth 15 cm is kept in a lift which is
moving vertically upward with an acceleration 2g. Then the pressure on
the bottom of the bucket in kgwt/cm? is

A. 045

B. 0.045

C.0.015

D.0.15

Answer: B

o Watch Video Solution

3. An inverted u-tube has its two limbs in water and kerosene contained
in two beakers. If water rises to a height of 10 cm to what height does

kerosene (density = 0.8gm/cc) rise in the other limb?

A.10 cm


https://dl.doubtnut.com/l/_fHLMfsaWnsGB
https://dl.doubtnut.com/l/_UyVs6KcUgxPU

B.12.5 cm

C.15cm

D.20 cm

Answer: B

o Watch Video Solution

4. Vessel contains oil (density0.8g/cc) over mercury (density 13.6g/cc) A
homogeneous sphere floats with half its volume immersed in mercury
and the other half in oil. The density of the sphere in g/c cis

A 144

B.7.2

C.36

D.12.2

Answer: B

| = ]


https://dl.doubtnut.com/l/_UyVs6KcUgxPU
https://dl.doubtnut.com/l/_NYz6rRK3OdXz

| @ Watch Video Solution J

5. An air tight container having a lid with negligible mass and an area of
8cm? is partially evacuated. If a 48 N forces is required to pull the lid of
the container and the atmospheric pressure is 1.0 x 10°Pa the pressure
in the container before it is opened must be

A. 0.6atm

B.0.5 atm

C.04 atm

D. 0.2 atm

Answer: C

° Watch Video Solution

6. A brass sphere weighs 100 gm. Wt in air. It is suspended by a thread in

a liquid of specific gravity = 0.8. If the specific gravity of brass is 8, the


https://dl.doubtnut.com/l/_NYz6rRK3OdXz
https://dl.doubtnut.com/l/_KJPVVtJmzwAg
https://dl.doubtnut.com/l/_fRVbCBcfen45

tension in the thread in newtons is

A. 0.0882

B. 8.82

C.0.882

D. 0.00882

Answer: C

o Watch Video Solution

7. A cube of side 20 cm is floating on a liquid with 5 cm of the cube

outside the liquid. If the density of liquid is 0.8gm/cc then the mass of the

cube is

A .42 kg

B.48 kg

C. 5kg


https://dl.doubtnut.com/l/_fRVbCBcfen45
https://dl.doubtnut.com/l/_xBFlg25PwPRx

D.5.2 kg

Answer: B

° Watch Video Solution

8. If a body floats with (m/n)th of its volume above the surface of water,
then the relative density of the material of the body is

A.(n-m)/n

B.m/n

C.n/m

D.(n-m)/m

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_xBFlg25PwPRx
https://dl.doubtnut.com/l/_xU133fLlw1Yq

9. When a body lighter than water is completely submerged in water, the
buoyant force acting on it is found to be n times its weight. The specific

gravity of the material of the body is

Answer: B

° Watch Video Solution

EXERCISE - | - (C.W) (EQUATION OF CONTINUITY, BERNOULLLS THEOREM AND

APPLICATIONS)

1. The velocity of the wind over the surface of the wing of an aeroplane is

80ms~! and under the wing 60ms~1. If the area of the wing is 4m?, the


https://dl.doubtnut.com/l/_R2iSmIOnnNBW
https://dl.doubtnut.com/l/_C5tgubvSlOrv

dynamic lift experienced by the wing is [density of air = 1.3kg. m ™3]

A.3640N
B.7280 N
C.14560 N

D. 72800 N

Answer: B

o Watch Video Solution

2. An aeroplane of mass 5000 kg is flying at an altitude of 3 km. if the area
of the wings is 50m? and pressure at the lower surface of wings is

0.6 x 10°Pa, the pressure on the upper surface of wings is (in pascal)
(g = 10ms'2)

A.59 x 103

B.2 x 10%

C.6x 103


https://dl.doubtnut.com/l/_C5tgubvSlOrv
https://dl.doubtnut.com/l/_3UEm39tyCHXP

D. 59

Answer: A

° Watch Video Solution

An incompressible liquid flows through a horizontal tube LMN as shown

in the figure. Then the velocity V of the liquid through the tube N is:

A 1ms™!

B.2ms 1

C.4.5ms™1


https://dl.doubtnut.com/l/_3UEm39tyCHXP
https://dl.doubtnut.com/l/_vj2Bea3dM7zs

D. 6ms ™!

Answer: D

° Watch Video Solution

4. A liquid is kept in a cylindrical jar, which is rotated about the cylindrical
axis. The liquid rises at its sides. The radius of the jar is r and speed of

rotation is w the difference in height at the centre and the sides of the

jaris
rlw?
A —
g
8 r2w?
. 29
g
C. 7 3
reo
2g
D. 7 5
ree
Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_vj2Bea3dM7zs
https://dl.doubtnut.com/l/_szwCcr32A1Rj

5. The reading of pressure meter attached with a closed pipe is
3.5 x 10°Nm 2. On opening the value of the pipe, the reading of the
pressure meter is reduced to 3.0 x 10°Nm 2. Calculate the speed of the
water flowing in the pipe.

A.10 cm/s

B.10 m/s

C.01m/s

D.0J1cm/s

Answer: B

o Watch Video Solution

6. At the mount of the tap area of cross-section is 2.0cm? and the speed

of water is 3m/s. The area of cross-section of the water column 80 cm

below the tap is (useg = 10m/52)


https://dl.doubtnut.com/l/_FiJRI9SEzBTk
https://dl.doubtnut.com/l/_gUgvu5i1YgIr

A. 0.6cm?

B.21.2cm?

C. 1.5cm?

D. 2.0cm?

Answer: B

o Watch Video Solution

EXERCISE - | - (C.W) (TORRICELLLS THEOREM)



https://dl.doubtnut.com/l/_gUgvu5i1YgIr

A cylinderical tank 1 m in radius rests on a plaform 5 m high. Initially the
tank is filled with upto a height of 5m a plug whose area is 10 "*cm? is
removed from an orifice on the side of the tank at the bottom.

Calculate (a). Initial speed with which the water flows from the orifice

(b). Initial speed with which the water strikes the ground.
A.10
B.5

C.5.4/2

D. 10. /2


https://dl.doubtnut.com/l/_ErTDgqOPaftx

Answer: A

° Watch Video Solution

2. In the above problem, the initial speed with which water strikes the

ground in ms~Lis

A.10
B.5
C.5v2

D. 10y/2

Answer: D

° View Text Solution

3. There is a hole at the side-bottom of a big water tank. The area of the

hole is 4mm? to it a pipe is connected. The upper surface of water is 5 m


https://dl.doubtnut.com/l/_ErTDgqOPaftx
https://dl.doubtnut.com/l/_u747h03A4iRh
https://dl.doubtnut.com/l/_qj3WkyaPP39e

above the hole. The rate of flow of water through the pipe is (in
m3s'l)(g = 10ms'2)

A.4x107°

B.4 x 10°

C.4x10°°

D.28 x 10°°

Answer: A

° Watch Video Solution

EXERCISE - | - (C.W) (COEFFICIENTY OF VISCOSITY & VISCOUS FORCE)

1.If the shearing stress between the horizontal layers of water in a river is

1.5 milli newton/m? and Nwater = 1 % 10-3Pa. s The velocity gradient is ..s "

A 15

B.3


https://dl.doubtnut.com/l/_qj3WkyaPP39e
https://dl.doubtnut.com/l/_lLQqq7xeWsvI

C.0.7

D.1

Answer: A

° Watch Video Solution

2. A force of 10 N is required to draw rectangular glass plate on the
surface of a liquid with some velocity. Force needed to draw another glass
plate of 3 times length and 2 times width with same velocity is

A.5/3N

B.10N

C.60N

D.30N

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_lLQqq7xeWsvI
https://dl.doubtnut.com/l/_H1OeMUYerjOu

EXERCISE - | - (C.W) (POISEUILLE.S EQUATION)

1. Water is flowing through a capillary tube at the rate of 20 x 10-6m?3/s.

Another tube of same radius and double the length is connected in series

3.-1

to the first tube. Now the rate of flow of water in m°s ™+ is

A.10 x 1076
B.3.33 x 10°°
C.6.67x10°6

D.20 x 1076

Answer: C

° Watch Video Solution

1
2. An artery in a certain person has been widened 15 times the original

diameter. If the pressure difference across the artery is maintained


https://dl.doubtnut.com/l/_H1OeMUYerjOu
https://dl.doubtnut.com/l/_boAplqkFVV6I
https://dl.doubtnut.com/l/_Z62PYEhaOcjE

constant, the blood flow through the artery will be increased to

A 3/2 %

B.9/4 x

C.no change

D.81/16 x

Answer: D

o Watch Video Solution

3. Water flowing from a hose pipe fills a 15 litre container in one minute.

The speed of water from the free opening of radius 1 cm is (in ms™1)

A.25

2.5
2.5


https://dl.doubtnut.com/l/_Z62PYEhaOcjE
https://dl.doubtnut.com/l/_YLC5aM8j61cp

Answer: C

° Watch Video Solution

4. Two liquids are allowed to flow through two capillary tubes of length in

the ratio 1:2 and radii in the ratio 2:3 under the same pressure

difference. If the volume rates of flow of the liquids are in the ratio 8:9

the ratio of their coefficients of viscosity is

A.1:3

B.3:1

C.4:9

D.9:4

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_YLC5aM8j61cp
https://dl.doubtnut.com/l/_hNmH8yet4nBE

5. The viscous resistance of a tube to liquid flow is R. its resistance for a

narrow tube of same length and 3 times radius is

A.R/3
B.3R
C.27R

D. 8IR

Answer: D

° Watch Video Solution

EXERCISE - | - (C.W) (TERMINAL VELOCITY & VISCOUS FORCE)

1. Eight spherical rain drops of the same mass and radius are falling down

with a terminal speed of 6cms ™! . If they coalesce to form one big drop ,
what will be the terminal speed of bigger drop ? ( Neglect the buoyancy

of the air)


https://dl.doubtnut.com/l/_VXBPplLpme1n
https://dl.doubtnut.com/l/_XzNb248U9cqr

A.1.5cms™!
B. 6¢cms ™1

C.324cms ™!

D. 32cms L

Answer: C

o Watch Video Solution

2. The velocity of small ball of mass M and density d; when dropped a
container filled with glycerine becomes constant after some time. If the

density of glycerine is d,, the viscous force acting on ball is



https://dl.doubtnut.com/l/_XzNb248U9cqr
https://dl.doubtnut.com/l/_nLASqnRYEQwL

d, +d,
D. mg
d2

Answer: B

° Watch Video Solution

EXERCISE - | - (C.W) (FORCE DUE TO SURFACE TENSION)

1. The length of a rubber cord floating on water is 5 cm. The force needed

to pull the cord out of water is ..N (surface tension of water is
7.2 x 10"4Nm™1),

A.7.2x1073

B.7.2x 1074

C.7.2x107°

D.7.2 x 102

Answer: C



https://dl.doubtnut.com/l/_nLASqnRYEQwL
https://dl.doubtnut.com/l/_VWKuwMqxEwXI

| o Watch Video Solution

2. Calculate the force required to separate the glass plates of area

10°2m? with a film of water 0.05 mm thickness between them (surface
tension of water = 70 x 10'3N/m))

A. 28N

B. 112N

C.56N

D.11.2N

Answer: A

o Watch Video Solution

3. A thin wire ring of 3 cm radius float on the surface of liquid. The pull

required to raise the ring before the film breaks is 30.14 x 103N more

than its weight. The surface tension of the liquid (in Nm'l) is


https://dl.doubtnut.com/l/_VWKuwMqxEwXI
https://dl.doubtnut.com/l/_fN1ekLUlFwuc
https://dl.doubtnut.com/l/_FsM0W6azB3I5

A.80 x 1073

B.87 x 103

C.90 x 103

D.98 x 103

Answer: A

o Watch Video Solution

4. A wire is bent in the form of a U-shape and a slider of negligible mass
is connecting the two vertical sides of the U-shape. This arrangement is
dipped in a soap solution and lifted a thin soap film is formed in t he
frame it supports a weight of 2.0 x 102N if the length of the slider is 40

cm what is the surface tension of the film?

A.25Nm "1
B.2.5Nm™!

C.2.5%x 10 2Nm"!


https://dl.doubtnut.com/l/_FsM0W6azB3I5
https://dl.doubtnut.com/l/_s0bAz7IaGiPg

D.2.5x 10" 3Nm~!

Answer: C

° Watch Video Solution

5.Aring of inner and outer radii 8 and 9 cm is pulled out of water surface

with a force of [S.T of water (T) = 70dyne/cm]

A.26 x 10"2N

B.12.6 x 102N

C.7.48 x 102N

D.3.08 x 102N

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_s0bAz7IaGiPg
https://dl.doubtnut.com/l/_1Qebl6ivGCeg

— 30cm—
Fig (1) Fig (i1)

—30cm™—
6.
In Fig(i) a thin film supports a small weight 3.5 x 10"?N The weight
supported by a film of the same liquid at the same temperature in fig.(ii)
is

A.35x 107N

B.3.5x 107N

C.3.5x10° N

D.3.5x 104N

Answer: A

| ° Wiak~h \itAAaA CAlLiikiAan



https://dl.doubtnut.com/l/_ga1z2yNASk5Q

| & AAA-LASIEER LAY AreiYAL A LYAN] J

7.Work of 6.0 x 10"*N joule is required to the done in increasing the size
of soap film form 10cm x 6cm to 10cm % 11cm. The surface tension of the
filmis (in N/m)

A.5x1072

B.6 x 1072

C.15x10°2

D.1.2 x 1072

Answer: B

o Watch Video Solution

8.The work done in increasing the radius of a soap bubble from 4 cm to 5

cm is Joule (given surface tension of soap water to be 25 x 10'3N/m)

A.0.5657 x 1073


https://dl.doubtnut.com/l/_ga1z2yNASk5Q
https://dl.doubtnut.com/l/_bYlwCDzZpJV0
https://dl.doubtnut.com/l/_AXgkAThjzpNd

B.5.657 x 103

C.56.5x 1073

D. 565 x 103

Answer: A

° Watch Video Solution

9. A mercury drop of radius 1 cm is sprayed into 10® drops of equal size.

The energy expended in joule is (surface tension of mercury is
(460 x 10'3N/m)

A. 0.057

B.5.7

C.5.7x10°4

D.5.7 x 1076

Answer: A

| 1


https://dl.doubtnut.com/l/_AXgkAThjzpNd
https://dl.doubtnut.com/l/_cldAmGavRPQJ

Watch Video Solution

10. 8000 identical water drops combine together to form a big drop. Then

the ratio of the final surface energy of all the initial surface energy of all

the drops together is

A.1:10

B.1:15

C.1:20

D.1:25

Answer: C

° Watch Video Solution

EXERCISE - | - (C.W) (CAPILLARITY & CAPILLARY RISE)



https://dl.doubtnut.com/l/_cldAmGavRPQJ
https://dl.doubtnut.com/l/_JwV91qRCnLLS

1. When two capillary tubes A and B are immersed in water , the heights

of water columns are found to be in the ratio 2: 3 the ratio of the radii of

tubes Aand B is

A.2:3

B.4:9

C.9:4

D.3:2

Answer: D

o Watch Video Solution

2. A capillary tube of radius 0.25 mm is dipped vertically in a liquid of
density 800kgm™3 and of surface tension 3 x 107°Nm~2. The angle of
contact of liquid -glass is given by cosf = 0.3 If g = 10ms 2 the rise of

liquid in the capillary tube is.. Cm


https://dl.doubtnut.com/l/_TU1Q62da4QIL
https://dl.doubtnut.com/l/_fhpWuBEeZEPp

A9

B.0.9

C.9x10°3

D.0.09

Answer: B

o Watch Video Solution

3. When a clean lengthy capillary tube is dipped vertically in a beaker
containing water, the water rises to a height of 8 cm. What will happen if
another capillary tube of length 4 cm and same radius is dipped vertically
in the same beaker containing water. (angle of contact of wateris 0 °)

A. Water will flow out like a fountain.

B. Water will rise to a height of 4 cm only and the angle of contact will

be zero.


https://dl.doubtnut.com/l/_fhpWuBEeZEPp
https://dl.doubtnut.com/l/_mmI1wRdDhYKE

C. Water will rise to a height of 4 cm only and the angle of contact will

be 60 °

D. Water will not rise at all

Answer: C

° Watch Video Solution

4. Capillary tubes of diameters 1,1.5,2 mm are dipped vertically in the same

liquid. The capillary ascents of the liquid in the tube are in the ratio

A.2:3:4

B.6:4:3

C.3:4:6

D.4:3:2

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_mmI1wRdDhYKE
https://dl.doubtnut.com/l/_gF0R9Xz0BDRT

5. A capillary tube is taken from the Earth to the surface of the moon. The
rise of the liquid column on the Moon (acceleration due to gravity on the

Earth is 6 times that of the Moon) is

A. six times that on the Earth surface
1
B. g that on the Earth's surface

C. equal to that on the Earth's surface.

D. zero

Answer: A

o Watch Video Solution

6. When a capillary tube is lowered into water the mass of the water
raised above the outside level is 5 gm. If the radius of the tube is doubled

the mass of water that raises in the tube above the outside level is


https://dl.doubtnut.com/l/_gF0R9Xz0BDRT
https://dl.doubtnut.com/l/_Z8vBWdOGjTrO
https://dl.doubtnut.com/l/_EgAVnmGfIQlw

A.25gm

B.5gm

C.310 gm

D.20 gm

Answer: C

o Watch Video Solution

7. A vessel has a small hole at its bottom. If water can be poured into it

upto a height of 7 cm without leakage (g = 10ms~?) the radius of the
hole is (surface tension of water is 0.7Nm 1)

A.2 mm

B. 0.2 mm

C. 01 mm

D.0.4 mm


https://dl.doubtnut.com/l/_EgAVnmGfIQlw
https://dl.doubtnut.com/l/_J3L22AOuhQFf

Answer: B

° Watch Video Solution

8. A 20 cm long capillary tube is dipped in water. The water rises up to 8
cm. If the entire arrangement is put in a freely falling elevator, the length
of water column in the capillary tube will be

A 4 cm

B.20 cm

C.8cm

D.10 cm

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_J3L22AOuhQFf
https://dl.doubtnut.com/l/_Q4UmUFrp3Lay

9. When a cylindrical tube is dipped vertically into a liquid the angle of
contact is 140 ° . When the tube is dipped with an inclination of 40 ° the
angle of contact is

A.100°

B.140°

C.180°

D.60 °

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_5yNSexOv6noK

v

10. A
Water rises in a straight capillary tube upto a height of 5 cm when held
vertical in water. If the tube is bent as shown figure then the height of

water column in it will be

A.5cm
B. less than 5 cm

C. more than 5 cm


https://dl.doubtnut.com/l/_yfCMTVVeAUc6

D. 5cosa

Answer: A

° Watch Video Solution

EXERCISE - | - (C.W) (EXCESS PRESSURE INSIDE A LIQUID DROP AND SOAP

BUBBLE)

1. Two liquid drops have their diameters as 1 mm and 2 mm. The ratio of

excess pressures in them is

A l:2

B.2:1

C.4:1

D.1:4

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_yfCMTVVeAUc6
https://dl.doubtnut.com/l/_AgZnKZZrXriv

2.The pressure inside two soap bubbles is 1.01 and 1.02 atmosphere. The
ration of their respective volumes is

A.102:101

B. (102)?:(101)?

C.8:1

D.2:1

Answer: C

o Watch Video Solution

3. Excess pressure inside one soap bubble is four times that of other.

Then the ratio of volume of first bubble to second one is

A.1:64

B.64:1


https://dl.doubtnut.com/l/_AgZnKZZrXriv
https://dl.doubtnut.com/l/_asrHrOb2wMKe
https://dl.doubtnut.com/l/_mLoeW9v8EfN0

C.4:1

D.1:2

Answer: A

o Watch Video Solution

EXERCISE - | - (C.W) (COMBINATION OF DROPS & BUBBLES)

1. If a soap bubble of radius 3 cm coalesce with another soap bubble of

radius 4 cm under isothermal conditions the radius of the resultant

bubble formed is in cm

A7

B.1

C.5

D.12


https://dl.doubtnut.com/l/_mLoeW9v8EfN0
https://dl.doubtnut.com/l/_PjFtUhnAwW8W

Answer: C

° Watch Video Solution

EXERCISE - | - (H.W) (PRESSURE AND PASCALS LAW)

1. If the atmospheric pressure is 76 cm of Hg at what depth of water the

pressure will becomes 2 atmospheres nearly.

A.862cm

B.932 cm

C.982cm

D. 1033 cm

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_PjFtUhnAwW8W
https://dl.doubtnut.com/l/_euWv2qtimFhe

EXERCISE - | - (HW) (VARIATION OF PRESSURE, UPTHRUST)

1
1. Two blocks A and B float in water. If block A floats with Z th of its

3
volume immersed and block B floats with g th of its volume immersed,

the ratio of their densities is

A.5:12
B.12:5
C.3:20

D.20:3

Answer: A

° Watch Video Solution

2. A water filled cylinder of height 50 cm and base area 20cm? is placed on
a table with the base on the table. The thrust offered by water on the

table is


https://dl.doubtnut.com/l/_HdoSFye1I0zY
https://dl.doubtnut.com/l/_p3lRcPrSr75G

A. 98N

B. 49N

C.9.8N

D.49N

Answer: C

o Watch Video Solution

3.1f S, is the specific gravity of a solid with respect to a liquid and S, is
the specific gravity of the liquid with respect to water, then the specific
gravity of the solid with respect to water is

AS; +S,

B.S; xS,

C.S,-S,

D.S,/S,


https://dl.doubtnut.com/l/_p3lRcPrSr75G
https://dl.doubtnut.com/l/_zEQYfkAcKSlr

Answer: B

° Watch Video Solution

4.If a block of iron (density 59cm'3) is size 5.cm x 5 cm x 5 cm was weight
while completely submerged in water, what would be the apparent
weight ?

A.5%x5x5x5 gmwt

B.4x4x4x5 gmwt

C.3x5%x5x5 gmwt

D.4x5x5x5 gmwt

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_zEQYfkAcKSlr
https://dl.doubtnut.com/l/_zJ7BaPxzd6vx

5. A beaker is partly filled with water, the beaker and the contents have a

mass of 50 gm. A piece of wood having a volume of 5 cc. is floated in the

g
beaker. The density of wood is 0.8; the mass of the beaker and its
contents:
A.50g
B. 54g
C. 46g

D. 56.25g

Answer: B

o Watch Video Solution

6. A woman of mass 50 kg stands on a wooden block placed over a tank of
water. The wooden block is such that the woman is entirely above water. If

relative density of wood is 0.85, the volume of the wooden block is:


https://dl.doubtnut.com/l/_Ami5n6cge3mr
https://dl.doubtnut.com/l/_RaY99MjfhcxQ

A.0.5x 10 1m3

B.0.585 x 10 " 1m3

C.0.33m3

D. 054 x 10~ 1m3

Answer: C

o Watch Video Solution

7. A metallic block weighs 15N in air. It weights 12N when immersed in
water and 13N when immersed in another liquid. What is the specific

gravity of the liquid?


https://dl.doubtnut.com/l/_RaY99MjfhcxQ
https://dl.doubtnut.com/l/_2UbP2MnjC5y4

Answer: A

° Watch Video Solution

8. What mass of lead will weigh as much as 8 gm of iron when both are

immersed in water ? (given specific gravities of iron and lead are 8 and 11

respectively).

A 1lgm

B.2.2gm

C.55gm

D.7.7 gm

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_2UbP2MnjC5y4
https://dl.doubtnut.com/l/_9MU52myFuGNn

9. The base area of boat is 2m%. A man weighing 76 kg weight steps into
the boat. Calculate the depth into which the boat sinks further

A.1.2cm

B. 2.5cm

C.33.8cm

D.4.2cm

Answer: C

o Watch Video Solution

d
10. A sphere of density d is let fall in a liquid of density 2 The

acceleration of the body will be

>

&
Nie L |g BIe

N


https://dl.doubtnut.com/l/_eqGUPSkJAmhi
https://dl.doubtnut.com/l/_OYlpLpg235pB

D.g

Answer: B

° Watch Video Solution

EXERCISE - | - (H.W) (EQUATION OF CONTINUITY, BERNOULLLS THEOREM AND

ITS APPLICATIONS)

1. An iceberg is floating partly immersed in sea water, the density of sea
water is 1.03gcm ™3 and that of ice is 0.92gcm 3. The fraction of the total
volume of the iceberg above the level of sea water is

A. 89 %

B.11 %

C.1%

D. 34 %

Answer: B


https://dl.doubtnut.com/l/_OYlpLpg235pB
https://dl.doubtnut.com/l/_0XGRFkiuYpjC

o Watch Video Solution

2. Two water pipes of diameters 4 cm and 8 cm are connected with main

supply line. The velocity of flow of water in the pipe of 8 cm diameter is

how many times to that of 4 cm diameter pipe?

A 4

B.1/4

C.2

D.1/2

Answer: B

o Watch Video Solution

3. A horizontal pipe of non uniform cross section has water flow through

it such that the velocity is 2ms~! at a point where the pressure 40 kpa.


https://dl.doubtnut.com/l/_0XGRFkiuYpjC
https://dl.doubtnut.com/l/_lLmhoyermnMG
https://dl.doubtnut.com/l/_vPiVUxepy6UI

The pressure at a point where the velocity of water flow is 3ms™! is (in
kilopascal)

A. 27

B. 60

C.375

D. 40

Answer: C

o Watch Video Solution

4.1n a horizontal pipe line of uniform cross-section, pressure falls by 5 Pa

between two points separated by 1 km. The change in the kinetic energy

per kg of the oil flowing at these points is (density of oil = 800kgm '3)

A.6.25x 10 3Jkg !
B.5.25 x 10~ 4Jkg !

C.3.25x 10°°Jkg !


https://dl.doubtnut.com/l/_vPiVUxepy6UI
https://dl.doubtnut.com/l/_kuuqSc73VGds

D.4.25 x 10 2Jkg !

Answer: A

° Watch Video Solution

5.1n a test experiment on a model aeroplane in a wind tunnel, the flow
speeds on the upper and lower surfaces of the wing are 70ms~! and
83ms "1 respectively. What is the lift on the wing, if its area is 2.5m?? Take
the density of air to be 1.3kgm "3

A.1513 N

B. 1513 dynes

C.151.3 N

D. 1513 dynes

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_kuuqSc73VGds
https://dl.doubtnut.com/l/_kOVrD8loCHPO

EXERCISE - | - (HW) (TORRICELLLS THEOREM)

1. A large tank is filled with water (density = 103kg/m3). A small hole is
made at a depth 10m below water surface. The range of water issuing out
of the hole Is R on ground. What extra pressure must be applied on the

water surface so that the range becomes 2R

(takelatm = 10°Pa and g= 10m/sz) :

A.9 atm


https://dl.doubtnut.com/l/_l8AYMgV3gx3O

B.4 atm

C.5atm

D.3 atm

Answer: D

o Watch Video Solution

2. Tanks A and B open at the top contain who different liquids upto
certain height in them. A hole is made on the wall of each tank at a depth
h from the surface of the liquid. The area of the hole in A is twice that of
in B. If the liquid mass flux through each hole is equal, then the ratio of

the densities of the liquids respectively is

NI, WIN NIW RN


https://dl.doubtnut.com/l/_l8AYMgV3gx3O
https://dl.doubtnut.com/l/_57jqK2pEsTMB

Answer: D

° Watch Video Solution

3.The level of water in a tank is 5 m high. A hole of area of cross section 1

cm? is made at the bottom of the tank. The rate of leakage of water for
the hole in m3s1is (g = 10ms'2)

A.10°3

B.10°4

C.10

D. 102

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_57jqK2pEsTMB
https://dl.doubtnut.com/l/_Ey0UMvgwhYRn

4. Water is maintained at a constant level of 4.9 m in a big tank. The tank

has a small hole to the wall near the bottom. The bottom of the tank is

2.5 above the ground level. The horizontal distance at which water

touches are ground is

A. 19.6m

B.7.m

C.35m

D.784 m

Answer: B

o Watch Video Solution

5. A liquid kept in a cylindrical vessel of radius 0.3 m is rotated with a
speed 2 r.p.s. The difference in the height of the liquid at the centre of the

vessel and at it's sides it


https://dl.doubtnut.com/l/_eKzXGGAp3won
https://dl.doubtnut.com/l/_PoMn4JhIDCzh

A.0.0Tm

B. 0.02m

C.0.04m

D. 0.8m

Answer: D

° Watch Video Solution

EXERCISE - | - (H.W) (COEFFICIENT OF VISCOSITY & VISCOUS FORCE)

1. A metal plate of area 10 ?m? is placed on a liquid layer of thickness

2 x 103m. If the liquid has coefficient of viscosity 2 S.. units the force

cm
required to move the plate with a velocity of 3— is
s

A.0.3N
B.0.03 N

C.3N


https://dl.doubtnut.com/l/_PoMn4JhIDCzh
https://dl.doubtnut.com/l/_jxXf6nxTSDWV

D.30N

Answer: A

° Watch Video Solution

2. The velocity of water in a river is 18 kmph near the surface. If the river is

4 m deep, the shearing stress between horizontal layers of water in Nm 2
is (r[water =1 x10"3pa. s)

A.2.5% 1073

B.1.25x 1073

C.0.75x 1073

D.O

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_jxXf6nxTSDWV
https://dl.doubtnut.com/l/_OgxMTAsRBxmj

EXERCISE - | - (HW) (POISEUILLE.S EQUATION)

1. The radius of the capillary tube increased 0.2 % then the percentage

increase in the rate of flow of liquid through it is

A.0.8%

B.0.4 %

C.0.2%

D. 0.05%

Answer: A

° Watch Video Solution

L
2. A tube of length L and radius R is joined to another tube of length 3

R
and radius 5 A fluid is flowing through this joint tube. If the pressure

difference across the first tube is P then pressure difference across the

second tube is


https://dl.doubtnut.com/l/_cYUyLcJIBZCS
https://dl.doubtnut.com/l/_eAzVqpfGZpVP

A.16P/3

B.4P/3

C.P

D.3P/16

Answer: A

o Watch Video Solution

3. Water is flowing through a capillary tube at the rate of 20 x 10-5m3/s.

Another tube of same radius and double the length is connected in series

3.-1

to the first tube. Now the rate of flow of water in m°s ™+ is

A.20 x 1076
B.40 x 107
C.0

D.10 x 1076


https://dl.doubtnut.com/l/_eAzVqpfGZpVP
https://dl.doubtnut.com/l/_6xiCznQKRFv4

Answer: D

° Watch Video Solution

4. Water flows through a capillary tube at the rate of 10 cc per minute. If

the pressure difference across the same tube is doubled, the rate of flow

of water through the tube will be (in cc per minute)

A. 20

B.5

C.40

D.25

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_6xiCznQKRFv4
https://dl.doubtnut.com/l/_KV777gi3A3vg

5. Two capillary tubes of same length but radii ryr, are arranged
horizontally side by side to the bottom of a large vessel containing water.
The radius of single tube of same length that can replaced them so that
the rate of volume flow through it is equal to the total rate of volume

flow through the two tubes is

A.r1+r2

Answer: D

o Watch Video Solution

6. Water flows with a velocity V in a tube of diameter d and the rate of

flow is Q. another tube of diameter 2d is coupled to the first one. The


https://dl.doubtnut.com/l/_YMNwQ3GAZH24
https://dl.doubtnut.com/l/_CjxZ0m1HWGKS

velocity of water flowing out and rate of flow in the second tube are

respectively.

and Q

NI< <

d J—
an 5
C.2V and 2Q

\%
D. E and 2Q

Answer: A

° Watch Video Solution

EXERCISE - | - (HW) (REYNOLDS NUMBER)

1. The flow rate from a tap of diameter 1.25cm is 3 L//min. The coefficient

of viscosity of water is 10 -3 pa-s. Characterize the flow.

A. stream line

B. turbulent


https://dl.doubtnut.com/l/_CjxZ0m1HWGKS
https://dl.doubtnut.com/l/_EGR62ZP99IXD

C.aandb

D.none

Answer: A

o Watch Video Solution

EXERCISE - | - (HW) (TERMINAL VELOCITY)

1. Eight spherical drops of equal size are falling vertically through air with

a terminal velocity 0.1m/s. If the drops coalesce to form a large spherical

drop it is terminal velocity would be.

A.0.2m/s

B.0.1m/s

C.0.4m/s

D.0.005m/s


https://dl.doubtnut.com/l/_EGR62ZP99IXD
https://dl.doubtnut.com/l/_KmpBs4zn80wm

Answer: C

° Watch Video Solution

EXERCISE - | - (H.W) (FORCE DUE TO SURFACE TENSION)

1. The terminal velocity V of a spherical ball of lead of radius R falling

through a viscous liquid varies with R such that

A. — = Constant

o<

B. VR = Constant

C. V = Constant

\%4

D. - = Constant
R

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_KmpBs4zn80wm
https://dl.doubtnut.com/l/_tfcsVBn9yKmH

2.A 10 cm long wire is placed horizontally on the surface of water and is

gently pulled up with a force of 2 x 102N to keep the wire in equilibrium.

N
The surface tension of water in — is
m

A.0.002
B. 0.001
C.01

D. 0.280.

Answer: C

o Watch Video Solution

3. A drop of liquid pressed between two glass plates spreads to a circle of
diameter 10 cm. Thickness of the liquid film is 0.5 mm and surface tension

is 70 x 10 3Nm ! the force required to pull them apart is

A.44 N


https://dl.doubtnut.com/l/_N7I7UE40GMcR
https://dl.doubtnut.com/l/_7WkANK1vVAVw

B.1.IN

C.22N

D.36N

Answer: C

o Watch Video Solution

4. A square wire frame of side L is dipped in a liquid. On taking out , a
membrane is formed if the surface tension of liquid is T, the force acting
on the frame due to the membrane will be

A 2TL

B.4TL

C.8TL

D.16 TL

Answer: C

| - ]


https://dl.doubtnut.com/l/_7WkANK1vVAVw
https://dl.doubtnut.com/l/_EUzmyE2Kxp2B

| @J Watch Video Solution I

EXERCISE - | - (HW) (WORK & SURFACE ENERGY)

N
1. The surface tension of soap solution is 0.3 o The work done in blowing

a soap bubble of surface area 4OCm2, (in))is

A12x1074
B.2.4x 104
C.12x10°4

D.24 x 1074

Answer: B

° Watch Video Solution

2. The work done in increasing the size of a rectangular soap film with

dimensions 8 cm x 3.75 cm to 10 cm x 6 cm is 2 x 10~%J. The surface


https://dl.doubtnut.com/l/_EUzmyE2Kxp2B
https://dl.doubtnut.com/l/_HCSjtRu4uf5p
https://dl.doubtnut.com/l/_eDNYR9aYLHMe

tension of the film in (Nm'l) is

A. 165 x 102
B.3.3x 1072
C.6.6 x 1072

D.8.25 x 1072

Answer: B

o Watch Video Solution

3. The work done to get n smaller identical drops to form a big spherical

drop of water is proportional to

1
YERN

1
SNYERN

c.nl/3.1

D.n*3-1


https://dl.doubtnut.com/l/_eDNYR9aYLHMe
https://dl.doubtnut.com/l/_cIUmxB3p8ySx

Answer: C

° Watch Video Solution

EXERCISE - | - (HW) (CAPILLARITY & CAPILLARY RISE)

1. The work done to blow a bubble is W. The extra work to be done to

double its radius is

AW

B.2W

C.3W

D. 4w

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_cIUmxB3p8ySx
https://dl.doubtnut.com/l/_qQ0YSSVXl4bP

2. Water rises to a height of 6 cm in a capillary tube of radius r. If the
radius of the capillary tube is 3r, the height to which water will rise is
welCM,

A.18

B.9

C.2

D.3

Answer: C

o Watch Video Solution

3. When a capillary tube is immersed in ethyl alcohol whose surface
tension is 20 dyne cm ™1, the liquid rises to a height of 10 cm. Density of
the liquid is 0.8 gmem 3. If g = 10ms ~2, the radius of the capillary tube is ..

mm. (angle of contact of ethyl alcohol wrt. glass is 60 °).


https://dl.doubtnut.com/l/_rkFV4lkr6fxo
https://dl.doubtnut.com/l/_nNnSqkfGRbdU

A. 0.0025

B. 0.025

C.0.25

D.25

Answer: B

o Watch Video Solution

4. Water rises in a capillary tube through a height L. If the tube is inclined
to the liquid surface at 30 ° the liquid will rise in the tube upto it's length

equal to

Al/2


https://dl.doubtnut.com/l/_nNnSqkfGRbdU
https://dl.doubtnut.com/l/_6EG2FLAGrh5f

Answer: B

° Watch Video Solution

5. There is a hole of radius r in a cylindrical glass pot. To what depth in
the sea can it be immersed so that water may not enter it ? (Surface

tension of water is T)

2T
T
2T
rgd
T
rgd
rgd
2

Answer: B

° View Text Solution



https://dl.doubtnut.com/l/_6EG2FLAGrh5f
https://dl.doubtnut.com/l/_fIigL5eZaaxS

6. Water raises to a height of 10cm in a capillary tube and mercury falls to

a depth of 3.5 cm in the same capillary tube. If the density of mercury is

gm . . o : . gm
13.6; and its angle of contact is 135~ and density of water is 1; and

its angle of contact is 0 °C then the ratio of surface tensions of two
liquids is (cosl35 ° = 0.7)

A l1:14

B.5:34

C.1:5

D.5:27

Answer: B

o Watch Video Solution

7. A glass capillary tube of inner diameter 0.28 mm is lowered vertically

into water in a vessel. The pressure to be applied on the water in the


https://dl.doubtnut.com/l/_SXX7RgFa32id
https://dl.doubtnut.com/l/_jBZgQVyp2txp

N

capillary tube so that water level in the tube is same as the vessel in —
m

N
is (surface tension of water = 0.07— atmospheric pressure = 105—2
m m

A. 103
B.99 x 103
C.100 x 103

D. 101 x 103

Answer: D

° Watch Video Solution

EXERCISE - | - (HW) (EXCESS PRESSURE INSIDE A LIQUID DROP AND SOAP

BUBBLE)

1. A capillary tube of radius 'r' is immersed in water and water rises in it to
a height H. Mass of water in the capillary tube is m. If the Capillary of
radius 2r is taken and dipped in water, the mass of water that will rise in

the capillary tube will be


https://dl.doubtnut.com/l/_jBZgQVyp2txp
https://dl.doubtnut.com/l/_T3AInkkSlmDz

B.2m

C.m/2

D.4m

Answer: B

o Watch Video Solution

2. The surface tension of soap solution is 0.05Nm ! if the diameter of the
soap bubble is 4 cm. The excess pressure inside the soap bubble over
that of outside is (in pascal)

A.10

B.1

C.01

D.0.25


https://dl.doubtnut.com/l/_T3AInkkSlmDz
https://dl.doubtnut.com/l/_lPEWE6LxzPPb

Answer: A

° Watch Video Solution

3. The excess pressure inside a small air bubble of radius 0.05 mm in
water of surface tension 70 dyne em L (in pascal)

A.28.2

B.2.8 x 102

C. 2800

D. 280

Answer: C

° Watch Video Solution

4. What should be the pressure inside a small air bubble of 0.2mm

diameter  situated just below the surface of  water


https://dl.doubtnut.com/l/_lPEWE6LxzPPb
https://dl.doubtnut.com/l/_owKjoUGTxDMQ
https://dl.doubtnut.com/l/_a4Tkk4MXxgle

(Surface tension of water = 0.072N/m)

A.1.44 x 10Pa

B. 1.44 x 103Pa

C.1.44 x 10%Pa

D. 1.44 x 10°Pa

Answer: B

o Watch Video Solution

5. Two soap bubbles are blown. In first soap bubble excess pressure is 4

times of the second soap bubble. The ratio of the radii of the first and

second soap bubble is

A.1:4

B.1:2

C.2:1


https://dl.doubtnut.com/l/_a4Tkk4MXxgle
https://dl.doubtnut.com/l/_oDoncAz9QdRT

D.4:1

Answer: A

° Watch Video Solution

EXERCISE - | - (HW) (COMBINATION OF DROPS & BUBBLES)

1. Two soap bubble of radii 3 mm and 4 mm are in contact radius of

curvature of interface between those two bubbles is

A. Tmm

B. 7mm

C.12mm

D.4mm

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_oDoncAz9QdRT
https://dl.doubtnut.com/l/_Uf1ACctFBVn0

2. Two liquid drops of radii 1 mm and 2 mm merge in vacuum isothermally.

Radius of resulting drop is

A.3mm

B.31/3mm

C.32/3mm

D. 6mm

Answer: C

o Watch Video Solution

3. A spherical soap bubble of radius 1 cm is formed inside another of
radius 3 cm the radius of single soap bubble which maintains the same
pressure difference as inside the smaller and outside the larger soap

bubbleis  cm

A.4/3


https://dl.doubtnut.com/l/_EcM65DU1RzVw
https://dl.doubtnut.com/l/_BPJQBelgr6Ys

B.3/4

C.1/2

D.2

Answer: B

° Watch Video Solution

4. A soap bubble of radius 6 cm and another bubble of 8 cm coalesce

under isothermal xonditions in vacuum. The radius of the new bubble is

A.3cm

B.4 cm

C.10 cm

D.7 cm

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_BPJQBelgr6Ys
https://dl.doubtnut.com/l/_j5nVBQPvIhrj

EXERCISE - 1l (C.W) (PRESSURE AND PASCAL.S LAW)

1. A bird of mass 1.23 kg is able to hover by imparting a downward velocity
of 10m/s uniformly to air of density pkg/m> over an effective area 0.1m?
the acceleration due to gravity is 10m/s? then the magnitude of p in
kg/m?3

A. 034

B. 0.89

C.1.23

D.4.8

Answer: C

° Watch Video Solution

EXERCISE - 1l (C.W) (VARIATION OF PRESSURE, UPTHRUST)



https://dl.doubtnut.com/l/_j5nVBQPvIhrj
https://dl.doubtnut.com/l/_7XPX5CCkGczo
https://dl.doubtnut.com/l/_so17Nc9479pd

1. one end of a U-tube of uniform bore (area A) containing mercury is
connected to a suction pump. Because of it the level of liquid of density p
falls in one limb. When the pump is removed, the restoring force in the

other limb is:

N M)

%__.a

A. 2xpAg

B. Xpg


https://dl.doubtnut.com/l/_so17Nc9479pd

C.Apg

D. xpAg

Answer: A

° Watch Video Solution

2. A boat having length 2 m and width 1 m is floating in a lake. When a

man stands on the boat, it is depressed by 3 cm. The mass of the man is

A. 50kg

B. 55kg

C.60 kg

D.70 kg

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_so17Nc9479pd
https://dl.doubtnut.com/l/_8dEG9HPO0mzp
https://dl.doubtnut.com/l/_FZf2XCW6JZE3

3. A cube of wood supporting 200 g mass just floats in water. When the

mass is removed, the cube rises by 1 cm, the linear dimension of cube is

A. 10 CM
B. 20cm
C. 10\/§cm

D.5v/ 2cm

Answer: C

o Watch Video Solution

4. Alarge block of ice 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 the through the hole is (density of

ice. = 0.9CGS unit, density of water = 1CGS unit)

A.40 cm


https://dl.doubtnut.com/l/_FZf2XCW6JZE3
https://dl.doubtnut.com/l/_S2PYpmsnJymx

B.24 cm

C.20cm

D.360 cm

Answer: A

o Watch Video Solution

5. 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
A.a
1
B. (1—5)
d
C.H


https://dl.doubtnut.com/l/_S2PYpmsnJymx
https://dl.doubtnut.com/l/_H95CsQTNd6MS

Answer: B

° Watch Video Solution

a\th
6. A solid body is found floating in water with (1—3) of its volume

a \th
submerged. The same solid is found floating in a liquid with (E) of its

volume above the liquid surface. The specific gravity of the liquid is

A BRI
Pl e = o8
= ) = )

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_H95CsQTNd6MS
https://dl.doubtnut.com/l/_xyfYppvtS2lU

7. A wooden cube is found to float in water with Y5cm of its vertical side

above the water. On keeping a weight of 50 gm over its top, it is just

submerged in the water. The specific gravity of wood is

A. 0.8

B.0.9

C.0.85

D.0.95

Answer: D

o Watch Video Solution

8. A solid sphere of radius R has a concentric cavity of radius 'R/2" inside
it. The sphere is found to just float in water with the highest point of it
touching the water surface. The specific gravity of the material of the

sphere is


https://dl.doubtnut.com/l/_mao3i7MR4IhK
https://dl.doubtnut.com/l/_OLHuWprjSme9

>

N
Wl Nl ©I

Answer: C

° Watch Video Solution

EXERCISE - Il (C.W) (EQUATION OF CONTINUITY, BERNOULLLS THEOREM AND

ITS APPLICATIONS)

1. Water from a tap emerges vertically downwards with initial velocity
4ms~1. The cross-sectional area of the tap is A. The flow is steady and
pressure is constant throughout the stream of water. The distance h

vertically below the tap, where the cross-sectional area of the stream

2
becomes 3 is (g = 10m/52)


https://dl.doubtnut.com/l/_OLHuWprjSme9
https://dl.doubtnut.com/l/_xNaJXiH2Z4Dv

A.0.5m

B.1Tm

C.15m

D.22m

Answer: B

° Watch Video Solution

EXERCISE - Il (C.W) (TORRICELLI.S THEOREM)

1. 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 at a depth of 2h/3, where h is the height of the jar.
The water issuing out from the first jar falls at a 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


https://dl.doubtnut.com/l/_xNaJXiH2Z4Dv
https://dl.doubtnut.com/l/_3sK5Pj89pqpL

AR, >R,

B.R, <R,

C.R,=2xR,

D.R, =R,

Answer: D

o Watch Video Solution

2. There are two holes O; and O, in a tank of height H. The water
emerging from O, and O, strikes the ground at the same points, as

shown in figure. Then



https://dl.doubtnut.com/l/_3sK5Pj89pqpL
https://dl.doubtnut.com/l/_MGUMwbXk0N12

AH=h +h,

B.H = h2 - h].

C.H-= hlh2

D.H = h,/h,
Answer: A

o Watch Video Solution

3. A tube is mounted so that it's base is at height h above the horizontal
ground. The tank is filed with water to a depth h. A hole is punched in the
side of the tank at depth y below water surface. Then the value of y so
that the range of emerging stream be maximum is

A h

B.h/2

C.h/4

D.3—
4


https://dl.doubtnut.com/l/_MGUMwbXk0N12
https://dl.doubtnut.com/l/_RXldz5IvnTy6

Answer: A

° Watch Video Solution

4. A tank full of water has a small hole at the bottom. If one-fourth of the

tank is emptied in t; seconds and the remaining three-fourths of the tank

t
1

is emptied in t, seconds. Then the ratio o is
2

A3

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_RXldz5IvnTy6
https://dl.doubtnut.com/l/_104Xs4szfwwS

5. There are two holes one each along the opposite sides of a wide
rectangular tank. The cross section of each hole is 0.01m? and the vertical
distance between the holes is one meter. The tank is filled with water. The

net force on the tank in newton when water flows out of the holes is

(density of water 1000kg/m3)

A.100
B. 200
C.300

D. 400

Answer: B

° Watch Video Solution

6. A tank with vertical walls is mounted so that its base is at a height H

above the horizontal ground. The tank is filled with water to a depth h. A


https://dl.doubtnut.com/l/_BSCA1QoRVCdh
https://dl.doubtnut.com/l/_gIba98NNh0JE

hole is punched in the side wall of the tank at depth x below the water

surface. To have maximum range of the emerging stream, the value of x is

H+h
4

H+h
2

H+h
3

3(H + h)
4

Answer: B

o Watch Video Solution

7. A hole is made at the bottom of the tank filled with water (density
= 1000kgm'3). If the total pressure at the bottom of the tank is three

atmospheres (1 atmosphere = 105Nm'2), then the velocity of efflux is

nearest to

A \/mm/s

B. \/ﬁm/s


https://dl.doubtnut.com/l/_gIba98NNh0JE
https://dl.doubtnut.com/l/_LxSlWDPdVhFV

C. \/@m/s

D.~/500m/s

Answer: A

° Watch Video Solution

EXERCISE - Il (C.W) (POISEUILLE.S EQUATION)

1. The level of a liquid in a vessel kept constant at 50 cm. it has three

identical horizontal tubes each of length 60 cm coming out at heights
5,0 and 15 cm respectively. If a single tube of the same radius as that of
the three tubes can replace the three tubes when placed horizontally at
the bottom of the vessel length of that tube is

A.25cm

B.40cm

C.125cm


https://dl.doubtnut.com/l/_LxSlWDPdVhFV
https://dl.doubtnut.com/l/_Ol7llYd6f28w

D.50 cm

Answer: A

° Watch Video Solution

2. A tube of radius R and length L is connected in series with another

R L
tube of radius > and length 3 if the pressure across the tubes taken

together is P, the pressure across the two tubes separately are:

p q P
A — -
2 %5
p 3P
B.— and —
3 2
p 3P
C.— and —
4 2
P d 2P
D.— and —
3 3
Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_Ol7llYd6f28w
https://dl.doubtnut.com/l/_zbl7RSGJ2ExG
https://dl.doubtnut.com/l/_AvBIKz32Li7E

3. A capillary tube is attached horizontally to a constant pressure head
arrangement. If the radius of the capillary tube is increased by 10 %, then
the rate of flow of the liquid shall change nearly by

A.-40 %

B. +40 %

C.+21%

D.+46 %

Answer: D

o Watch Video Solution

4.Three horizontal capillary tubes of same radii and length L, L, and L,
are fitted side by side a little above the bottom, to the wall of a tank that
is filled with water. The length of a single capillary tube of same radius

that can replace the three tubes such that the rate of flow of water


https://dl.doubtnut.com/l/_AvBIKz32Li7E
https://dl.doubtnut.com/l/_DWV3ipEUJIjd

through the single tube equals the combined rate of flow through the

three tubes is

LyL,yLs

L, +L,+L,
L1L2L3

LyL,+ LyLsy+ Lsly
L +Ly+L,
CC.——————
LiL,Ls
LyLy+LyLy+ LyL,

LiLoLs

D.

Answer: B

° Watch Video Solution

EXERCISE - Il (C.W) (TERMINAL VELOCITY)

1. One spherical ball of radius R, density of released in liquid of density

d/2 attains a terminal velocity V. Another ball of radius 2R and density 1.5

d released in the liquid will attain a terminal velocity


https://dl.doubtnut.com/l/_DWV3ipEUJIjd
https://dl.doubtnut.com/l/_3kJTEXWhZMEw

A 2V

B. 4V

C.6v

D. 8V

Answer: D

o Watch Video Solution

2. When a solid ball of volume V is falling through a viscous liquid, a
viscous force F acts of it. If another ball of volume 2 V of the same
material is falling through the same liquid then the viscous force

experienced by it will be (when both fall with terminal velocities).


https://dl.doubtnut.com/l/_3kJTEXWhZMEw
https://dl.doubtnut.com/l/_S88BPmZmG70G

Answer: C

° Watch Video Solution

EXERCISE - 1l (C.W) (FORCE DUE TO SURFACE TENSION)

1. A metallic wire of diameter d is lying horizontally o the surface of water.

The maximum length of wire so that is may not sink will be

2T
A ——
ndg
2T
B.\/ —
nd
2nd
CA\/—
Td

D. any length
Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_S88BPmZmG70G
https://dl.doubtnut.com/l/_gI7msl1YvqFZ
https://dl.doubtnut.com/l/_SBXMThGvRXSz

2. A liquid is filled into a semi elliptical cross section with a as semi major
axis and b as semi minor axis. The ratio of surface tension forces on the

curved part and the plane part of the tube in vertical position will be

n(a + b)
4b
2na
B. 7
na
C. 4_b
n(a - b)

4b

Answer: A

° Watch Video Solution

EXERCISE - 1l (C.W) (WORK & SURFACE ENERGY)

1. A liquid drop of diameter D breaks up into 27 drops. Find the resultant

change in energy.

A. 2nTD?


https://dl.doubtnut.com/l/_SBXMThGvRXSz
https://dl.doubtnut.com/l/_3yoxSlrdzBVt

B. nTD?

nTD?

D. 4nTD?

Answer: A

o Watch Video Solution

2. A film of water is formed between two straight parallel wires of length
10 cm each separated by 0.5cm If their separation is increased by 1mm

while still maintaining their parallelism, how much work will have to be

N
done (Surface tension of water = 7.2 x 10'2;)

A.7.22 x10°6J
B.1.44 x 10°°J
C.2.88x 10757

D.5.76 x 10°°J


https://dl.doubtnut.com/l/_3yoxSlrdzBVt
https://dl.doubtnut.com/l/_M6HAzPIblB6t

Answer: B

° Watch Video Solution

3.A soap film in formed on a frame of area 4 x 10 3m?. If the area of the

film in reduced to half, then the change in the potential energy of the film

is (surface tension of soap solution = 40 x 10'3N/m)

A.32x10°°J
B.16 x 10°°2J
C.8x10°°J

D. 16 x 10°J

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_M6HAzPIblB6t
https://dl.doubtnut.com/l/_jXCcOgtNP6FV

4. The work done in blowing a soap bubble of volume V' is W. The work

done in blowing a soap bubble of volume 2V is

Answer: B

° Watch Video Solution

EXERCISE - 1l (C.W) (CAPILLARITY & CAPILLARY RISE)

1. The lower end of a capillary tube of radius r is placed vertically in water

of density p , surface tension S. The rice of water in the capillary tube is

upto height h, then heat evolved is


https://dl.doubtnut.com/l/_S22Ay9Dvfee4
https://dl.doubtnut.com/l/_OPY2jIwTQzKj

nr’h’dg

A +
2J
2,2
h<d
B.+nr g
J
nrzhzdg
-7
nrh?dg
D. -
J
Answer: A

o Watch Video Solution

2. Four identical capillary tubes ab,c and d are dipped in four beakers
containing water with tube a vertically, tube b at 30 ° tube c at 45° and
tube d at 60 ° inclination with the vertical. Arrange the lengths of water
column in the tubes in descending order.

A.d,c,b,a

B.d,a, b,c

C.a,c,d,b

D. a,b,cd.


https://dl.doubtnut.com/l/_OPY2jIwTQzKj
https://dl.doubtnut.com/l/_GAHM1w5vLbnO

Answer: A

° Watch Video Solution

3. A vessel whose bottom has round holes with diameter of 1 mm is filled
with water Assuming that surface tension acts only at holes, then the

maximum height to which the water can be filled in vessel without

leakage is (given surface tension of water is 75><10'3N/m) and
g= 10m/s?

A.3cm

B.03 cm

C.3mm

D.3m

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_GAHM1w5vLbnO
https://dl.doubtnut.com/l/_yiMgVI6315pi
https://dl.doubtnut.com/l/_tJxmKRa8fDOq

4. Water rises to a height h, in a capillary tube in a stationary lift. If the
lift moves up with uniform acceleration it rises to a height h,, then

acceleration of the lift is

Answer: D

o Watch Video Solution

5. The radii of the two columne is U-tube are ry and r2( > rl). When a

liquid of density p (angle of contact is 0° )) is filled in it, the level


https://dl.doubtnut.com/l/_tJxmKRa8fDOq
https://dl.doubtnut.com/l/_CVAIxJEtYLqT

different of liquid in two arms is h. The surface tension of liquid is

(g = acceleration due to gravity)

pghrr,

2(r2 - rl)
pgh(r2 - rl)

2rorq

{0)

pghr,ry

)

pgh

A

C.

D.

Answer: A

o Watch Video Solution

6. The potential energy of the liquid of surface tension T and density p

that rises into the capillary tube is

A 7I2T2p2g

B. 4HT2p2g


https://dl.doubtnut.com/l/_CVAIxJEtYLqT
https://dl.doubtnut.com/l/_fIao80izMNSC

Answer: C

° Watch Video Solution

EXERCISE - 1l (C.W) (EXCESS PRESSURE INSIDE A LIQUID DROP AND IN A SOAP

BUBBLE)

1. A small air bubble of 0.1 mm diameter is formed just below the surface
of water. If surface tension tension of water is 0.072 Nm~1, the pressure
inside the air bubble in kilo pascal is (Atmospheric pressure
= 1.01 x 10°Pa)

A. 289

B. 0.289

C.0.0289


https://dl.doubtnut.com/l/_fIao80izMNSC
https://dl.doubtnut.com/l/_WrXe7aQmh5y8

D.103.88

Answer: D

° Watch Video Solution

2. A spherical soap bubble of radius 1 cm is formed inside another of
radius 4 cm. The radius of single soap bubble which maintains the same
pressure difference as inside the smaller and outside the larger soap
bubble is - cm.

Al

B.0.8

C.05

D.0.25

Answer: B

o View Text Solution



https://dl.doubtnut.com/l/_WrXe7aQmh5y8
https://dl.doubtnut.com/l/_8lyujwkVxtRc

3. The depth of water at which air bubble of radius 0.4 mm remains in

equilibrium is (T

— -3

water = 72X 10°N/m)
A.3.67cm

B.3.67 m

C.6.37 cm

D.532 cm

Answer: A

° Watch Video Solution

4. Two separate air bubbles (radii 0.002cm and 0.004) formed of the same
liquid (surface tension 0.07N/m) come together to form a double bubble.

Find the radius and the sense of curvature of the internal film surface

common to both the bubbles.

A. 0.001cm


https://dl.doubtnut.com/l/_J9s1U4tg0wOE
https://dl.doubtnut.com/l/_QbnBV0JMNEZK

B. 0.002 cm

C.0.004 cm

D. 0.003 cm

Answer: C

o Watch Video Solution

5. The excess pressure inside a spherical soap bubble of radius 1 cm is

balanced by a column of oil (Specific gravity = 0.8), 2 mm high, the surface

tension of the bubble is

A.3.92N/m

B.0.0392N/m

C.0.392N/m

D. 0.00392N/m

Answer: B

| = |


https://dl.doubtnut.com/l/_QbnBV0JMNEZK
https://dl.doubtnut.com/l/_DLdXcWhitfzw

| @J Watch Video Solution I

EXERCISE - Il (H.W) (VARIATION OF PRESSURE AND UPTHRUST)

1. A rectangular block of wood of density 800kgm ~3 having a mass of 2 kg

is pushed in to water so that it is completely submerged and then

released. Neglecting viscous forces, the initial acceleration of the block

m
will be (g = 10—2)
s

A.1.25m/s? downward
B. 2.5m/s? upward
C.1.25m/s’upward

D. 2.5m/s? downward

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_DLdXcWhitfzw
https://dl.doubtnut.com/l/_doRxOlsrGmaL
https://dl.doubtnut.com/l/_hdgDjWbKJ3xv

2. A vessel contains (density d) over mercury (density D). A homogenous
solid sphere floats with half of its volume in mercury and the other half in

the oil . The density of the material of the sphere is

A.\/Dd

2Dd
"D+d
D+d
2
Dd
"D+d

Answer: C

o Watch Video Solution

4 \th
3. A block of wood floats in water with (E) of its volume submerged. In

9 \th
an oil, it floats with (E) volume submerged. The ratio of the density of

oil and water is

A.8/9


https://dl.doubtnut.com/l/_hdgDjWbKJ3xv
https://dl.doubtnut.com/l/_XPaooE5wcYKT

B.9/8

C.19/25

D.25/18

Answer: A

o Watch Video Solution

4. A small block of wood of relative density 0.5 is submerged in water at a

depth of 5 m When the block is released it starts moving upwards, the

acceleration of the block is (g = 10ms ~?)

A. 5ms "2
B. 10ms ™2
C.7.5ms 2

D. 15ms "2

Answer: B

[ - 1


https://dl.doubtnut.com/l/_XPaooE5wcYKT
https://dl.doubtnut.com/l/_bNYFdzoVGhSz

| ) Watch Video Solution J

5. A hemispherical bowl just floats without sinking in a liquid of density
1.2 x 103kg/m?3. If outer diameter and the density of the bowl are 1m and
2 x 10%kg/m? respectively, then the inner diameter of bowl will be
A.191Tm
B.0.5m

C.098 m

D.1.75m

Answer: C

o Watch Video Solution

6. A cubical block of wood of edge a and density p floats in water of
density 2p. The lower surface of the cube just touches the free end of a

mass less spring of force constant K fixed at the bottom of the vessel. The


https://dl.doubtnut.com/l/_bNYFdzoVGhSz
https://dl.doubtnut.com/l/_83gsO4rs3CFx
https://dl.doubtnut.com/l/_K7LXfppUq7VN

weight W put over the block so that it is completely immersed in water

without wetting the weight is

A a(ang + k)

B. a(apg + 2k)

apg
C.a|l — + 2k

k
D.ala’pg + =
a(a Pg 2)

Answer: D

o Watch Video Solution

7. A fisherman hooks an old log of wood of weight 12 N and volume 1000
cm3. He pulls the log half way out of water. The tension in the string at
this instant is

A 12N

B.8N


https://dl.doubtnut.com/l/_K7LXfppUq7VN
https://dl.doubtnut.com/l/_lDMuG5LK8vGb

C.10N

D.7N

Answer: D

° Watch Video Solution

8. A sphere of solid material of relative density 9 has a concentric
spherical cavity and sinks in water. If the radius of the sphere be R. Then

the radius of the cavity (r) will be related to R as

A.r3=-R3
B.r3=—-R3
V8
c.ri=—RgR3
D. r3 = '\/—R3
3
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_lDMuG5LK8vGb
https://dl.doubtnut.com/l/_X3uTe5qkpkIb

9. A raft of wood (density = 600kg/m3) of mass 120kg floats in water. How
much weight can be put on the raft to make it just sink?

A.120 kg

B. 200 kg

C.40 kg

D.80 kg

Answer: D

o Watch Video Solution

10. A body of density d and volume V floats with volumes V of its total
volume V immersed in a liquid of density d and the rest of the volume V,
immersed in another liquid of density dz( < dl). The volume V;

immersed in liquid of density d; is


https://dl.doubtnut.com/l/_X3uTe5qkpkIb
https://dl.doubtnut.com/l/_jyTISWP4PDWE
https://dl.doubtnut.com/l/_DB0ETD51BvHh

Answer: A

° Watch Video Solution

EXERCISE - Il (HW) (EQUATION OF CONTINUITY, BERNOULLLS THEOREM AND

ITS APPLICATIONS)

1. At a point P in a water pipe line the velocity is 1ms~! and the pressure is
3 x 10°pa. At another point Q the area of cross section is half that of at P

and the pressure is 5 x 10° pa. The difference of heights between P and Q

in metre is (g = 1Oms'2)


https://dl.doubtnut.com/l/_DB0ETD51BvHh
https://dl.doubtnut.com/l/_bN15Ps5QqTQ8

A.10.5

B. 20.15

C.45

D. zero

Answer: B

o Watch Video Solution

2. An ideal liquid flowing through a pipe A of cross-section 0.2m? with

m
velocity 10— enters a T-junction. One side of the T-junction B has cross-
s

section area 0.1m? and the other side C has cross-section area 0.05m?. If

m
the velocity of water is Cis 15; then in B the velocity is

A.1lm/s
B.10m/s
C.12.5m/s

D.1cm/s


https://dl.doubtnut.com/l/_bN15Ps5QqTQ8
https://dl.doubtnut.com/l/_chNSFdF7BDVM

Answer: C

° Watch Video Solution

EXERCISE - Il (H.W) (TORRICELLILS THEOREM)

1. A tank with vertical walls is mounted so that its base is at height of 1.2

m above the horizontal ground. The tank is filled with water to depth 2.8
m. A hole is punched in the side wall of the tank at a depth x m below the
surface of water to have maximum range of the emerging stream. Then

the value of x in metre is

A 4

C.2

D.23

Answer: C

| - 1


https://dl.doubtnut.com/l/_chNSFdF7BDVM
https://dl.doubtnut.com/l/_KfIr1yxONsOu

| @ Watch Video Solution J

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

out is:



https://dl.doubtnut.com/l/_KfIr1yxONsOu
https://dl.doubtnut.com/l/_zI3Hq6IQxIN0

D —— &
Answer: C

° Watch Video Solution

3. There is a hole at the 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

A 4t

B.t/4

C.t/2

D. 2t

Answer: D

I ° Watch Video Solution


https://dl.doubtnut.com/l/_zI3Hq6IQxIN0
https://dl.doubtnut.com/l/_y97oEUyrNLJd

4. A large tank filled with water to a height h is to be emptied through a

small hole at the bottom. The ratio of times taken for the level of water to

h
fall from h to 5 and from E to zero is
A /2
1
B. —
V2
C2-1
1
D. —

Answer: C

o Watch Video Solution

5. Tanks A and B open at the top contain who different liquids upto
certain height in them. A hole is made on the wall of each tank at a depth

h from the surface of the liquid. The area of the hole in A is twice that of


https://dl.doubtnut.com/l/_y97oEUyrNLJd
https://dl.doubtnut.com/l/_TsQBtSIbugVl
https://dl.doubtnut.com/l/_gYhvib1FjxtP

in B. If the liquid mass flux through each hole is equal, then the ratio of

the densities of the liquids respectively is

Nl—R, WIN NIW ~RIN

Answer: D

o Watch Video Solution

6. A large open top container of negligible mass and uniform cross
sectional area A has a small uniform cross sectional area a in its side wall
near the bottom. The container is kept over a smooth horizontal floor
and contains a liquid of density p and mass m. Assuming that the liqud

starts flowing through the hole A the acceleration of the container will be

2ag
A —
A


https://dl.doubtnut.com/l/_gYhvib1FjxtP
https://dl.doubtnut.com/l/_xBCTrl8TrXZF

Answer: A

° Watch Video Solution

EXERCISE - Il (H.W) (POISEUILLE.S EQUATION)

1. When a capillary tube is connected to a pressure head quantity of

water flows per second is V (in c.c.) if another tube of same length but
half the radius is connected to the first in series to the same pressure
head, the quantity of water flowing through them per sencond will be (in

c.c)


https://dl.doubtnut.com/l/_xBCTrl8TrXZF
https://dl.doubtnut.com/l/_IvdXaDOBWkgt

17V
16

D.V

Answer: B

o Watch Video Solution

2. A volume V of a viscous liquid flows per unit time due to a pressure

head AP along a pipe of diameter d and length I. instead of this pipe a

set of four pipes each of diameter 5 and length 2| is connected to the

same pressure head AP. Now the volume of liquid flowing per unit time

is:

N w >
Sl< ®I< &< <

o


https://dl.doubtnut.com/l/_IvdXaDOBWkgt
https://dl.doubtnut.com/l/_sPn4TOeBwCBV

Answer: C

o Watch Video Solution

| %

3.leu

A horizontal composite capillary tube has a radius 2r for a length 2L and
radius r for a length L as shown and is connected to a tank at one end
and left free at the other end The tank contains a liquid of coefficient of
viscosity 7. if a constant pressure difference P exist across the ends of the

capillary tube, the volume flux through x the capillary tube is
nPr
8nL
nPr
8nL
nPr
811L

nPr
8nL

Answer: D
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https://dl.doubtnut.com/l/_sPn4TOeBwCBV
https://dl.doubtnut.com/l/_DSN1v92rlTdO
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4. A stream-lined body falls through air from a height h on the surface of
a liquid . Let d and D denote the densities of the materials of the body
and the liquid respectively, if D > d, then the time after which the body

will be intantaneously at rest, is:

2h
A —
g
2h D
B.\/——
g d
2h d
C\/——
g D

d [2h

D.—\/ —

(D-dV g
Answer: D

o Watch Video Solution

5. Two rain drops reach the earth with different terminal velocities having

ratio 9:4. Then, the ratio of their volumes is


https://dl.doubtnut.com/l/_DSN1v92rlTdO
https://dl.doubtnut.com/l/_PFOeYSd9IWYK
https://dl.doubtnut.com/l/_DhdGBVbrJSiP

A.3:2

B.4:9

C.9:4

D.27:8

Answer: D

o Watch Video Solution

6. A solid sphere falls with a terminal velocity V in CO, gas. If its is
allowed to fall in vacuum

A. Terminal velocity of sphere=V

B. Terminal velocity of sphere <V

C. Terminal velocity of sphere > V

D. Sphere never attains terminal velocity

Answer: D



https://dl.doubtnut.com/l/_DhdGBVbrJSiP
https://dl.doubtnut.com/l/_pYEUEA1GK4Mt

| ° Watch Video Solution I

EXERCISE - Il (H.W) (PORCE DUE TO SURFACE TENSION)

1. If the force required to pull out a glass plate of length 9.8 cm and

thickness 2 mm from a liquid is 0.6 gmwt. The surface tension of water is

Nm™!

A.2.94 x 1073

B.29.4 x 103

C.29.4 x 1072

D.29.4 x 103

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_pYEUEA1GK4Mt
https://dl.doubtnut.com/l/_pfod9IORRqPE

2. A wire of length L metres, made of a material of specific gravity 8 is
floating horizontally on the surface of water. If it is not wet by water, the
maximum diameter of the wire (in mm) upto which it can continue to

float is (surface tension of water is T = 70 x 10 3Nm 1)

A 15

C.0.75

D.0.55

Answer: A

o Watch Video Solution

3. A glass plate of length 20 cm and breadth 0.2 cm just touches the
water surface in a beaker. The surface tension of water is 72 dyne/cm. The
weight of the glass plate is 25 g. The weight that must be placed in the

right pan to counter pose the balance is


https://dl.doubtnut.com/l/_SRgoaQM4z4Jv
https://dl.doubtnut.com/l/_aku0y3qnRZ2V

A.25g

B.28 g

C22g

D.213 g

Answer: B

o Watch Video Solution

4.Two parallel glass plates are held vertically at a small separation d and
dipped in a liquid of surface tension T, the angle of contact 6 = 0° and
density p . The height of water that climbs up in the gap between glass
plates is given by

A.2T/dpg

B. T/2dpg

C.T/dpg

D. None of these


https://dl.doubtnut.com/l/_aku0y3qnRZ2V
https://dl.doubtnut.com/l/_GZQXed2n9FfN

Answer: A

° Watch Video Solution

EXERCISE - Il (H.W) (WORK & SURFACE ENERGY)

1. A liquid drop of radius R breaks into 64 tiny droplets each of radius r if

the surface tension of liquid is T then gain in energy is

A. 487RT

B. 12nr’T

C. 96mr2T

D. 192nr?T

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_GZQXed2n9FfN
https://dl.doubtnut.com/l/_UDUGbfFNy6Uo

EXERCISE - 1l (H.W) (CAPILLARITY AND CAPILLARY RISE)

1. When water rises in a capillary tube of radius r to height h, then its
potential energy U, if capillary tube of radius 2r is dipped in same water
then potential energy of water is U, then U, : U, will be

Al:1

B.1:2

C.2:1

D.1:4

Answer: A

° Watch Video Solution

2. A glass rod of radius r is inserted symmetrically into a vertical capillary

tube of radius r, such that their lower ends are at the same level. The


https://dl.doubtnut.com/l/_NTKYCbbCr7D1
https://dl.doubtnut.com/l/_5sfR74YXXIQO

arrangement is now dipped in water. The height to which water will rise

into the tube will be (o = surface tension of water,p = density of water)

20
A.

(rz—rl)pg

)
B.

(rz‘r1)PQ

20
C.

(r2 + r1)Pg
20

D.——m
2, 2
(r2+r1)pg

Answer: A

o Watch Video Solution

3. A long capillary tube of radius 1 mm, open at both ends is filled with

water and placed vertically. What will be the height of water column left

in the capillary ? (Surface tension of water is 73.5 x 10'3Nm'1)

A.0.3cm


https://dl.doubtnut.com/l/_5sfR74YXXIQO
https://dl.doubtnut.com/l/_c3vtRpAZV68K

B.3cm

C.6cm

D.0.03 cm

Answer: B

o Watch Video Solution

4.Two narrow bores of diameters 3.0mm and 6.0 mm are joined together
to form a U-shaped tube open at both ends. If th U-tube contains water,
what is the difference in its levels in the two limbs of the tube? Surface
tension of water at the temperature of the experiment is 7.3 x 10 >Nm "1,
Take the angle of contact to be zero. and density of water to be

1.0 x 103kg/m?.

(g = 9.8ms'2)

A.3 mm

B.2mm


https://dl.doubtnut.com/l/_c3vtRpAZV68K
https://dl.doubtnut.com/l/_TX6eL1DiPLDb

C.4mm

D.5.0 mm

Answer: D

o Watch Video Solution

EXERCISE - Il (H.W) (EXCESS PRESSURE IN A LIQUID DROP AND IN A SOAP

BUBBLE

N
1. The excess pressure in soap bubble is 10— if eight soap bubble are
m

combined to form a big soap bubble excess pressure in big bubble is (in

N

m2

A5
B.10

C.20


https://dl.doubtnut.com/l/_TX6eL1DiPLDb
https://dl.doubtnut.com/l/_JiSYahY5RXgx

D.25

Answer: A

° Watch Video Solution

2. Two air bubbles of radii 0.002 m and 0.004 m of same liquid come
together to form a single bubble under isothermal condition. Find the
radius of the buble formed. Given surface tension of liquid is 0.072Nm !

A. 6 mm with concave surface towards smaller bubble.

B. 2 mm with concave surface towards bigger bubble

C. 4 mm with concave surface towards smaller bubble.

D. 4 mm with concave surface towards bigger bubble.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_JiSYahY5RXgx
https://dl.doubtnut.com/l/_WhRNP1QTtPVC
https://dl.doubtnut.com/l/_nEFDYI2PMVtO

3. A water drop is divided into 8 equal droplets. The pressure difference
between the inner and outer side of the big drop will be

A. will be the same as for smaller droplet

B. will be half of that for smaller droplet

C. will be 1/4" of that for smaller droplet

D. will be twice of that for smaller droplet

Answer: B

o Watch Video Solution

4.Two soap bubbles of radii R; and R, kept in atmosphere are combined
isothermally to form a big bubble of radius R. The expression for surface

tension will be

3 3 3
PO(R +R3 +R2)

A
2 2 2
4(R + R+ R2)


https://dl.doubtnut.com/l/_nEFDYI2PMVtO
https://dl.doubtnut.com/l/_Wl0jTy3Ofvmj

3 3 3
PO(R1 +R;-R )

B
2 2 2
4(R —Rl—RZ)

c.PO(R:{’ +R§-R3)

D. 4PO(R“I’ +RS -R3)

Answer: B

° View Text Solution

5.0ne end of a glass capillary tube with a radius r = 0.05cm is immersed
into water to a depth of h = 2cm.Excess pressure required to blow an air
bubble out of the lower end of the tube will be (S.T of water
= 70dyne/cm).Take g = 980cm/s?.

A. 480N/ m?

B. 680N/m?

C. 120N/ m?>

D. 820N/m?


https://dl.doubtnut.com/l/_Wl0jTy3Ofvmj
https://dl.doubtnut.com/l/_8yok0grEqyOW

Answer: A

° Watch Video Solution

EXERCISE - il

1. A rectangular vessel when full of water takes 10 minutes to be emptied

through an orifice in its bottom. How much time will it take to be emptied

when half filled with water

A. 9 min

B.7 min

C.5 min

D. 3 min

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_8yok0grEqyOW
https://dl.doubtnut.com/l/_2V7AtpIEjiTT
https://dl.doubtnut.com/l/_hJkrjW62znJP

2. An air bubble of radius 1 cm rises from the bottom portion through a
liquid of density 1.5gcc™! at a constant speed of 0.25cms ~ L. If the density
of air is neglected, the coefficient of viscosity of the liquid is
approximately, (in Pa-s)

A. 13000

B. 1300

C.130

D.13

Answer: C

o Watch Video Solution

3. The terminal speed of a sphere of gold (density = 19.5 kg m~3) is 0.2

ms 1 in a viscous liquid (density = 1.5 kg m~3). Then, the terminal speed of

a sphere of silver (density = 10.5 kg m~3) of the same size in the same

liquid is


https://dl.doubtnut.com/l/_hJkrjW62znJP
https://dl.doubtnut.com/l/_e4AElHCFunJ3

A.0.4ms™1

B.0.133ms !

C.0.1ms™ 1

D.0.2ms "1

Answer: C

o Watch Video Solution

4. Water is filled in a cylindrical container to a height of 3m. The ratio of

the cross-sectional area of the orifice and the beaker is 0.1. The square of


https://dl.doubtnut.com/l/_e4AElHCFunJ3
https://dl.doubtnut.com/l/_RFyYqPCsCffx

the speed of the liquid coming out from the orifice is (g = 10m/52).
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Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_RFyYqPCsCffx

5. A candle of diameter d is floating on a liquid in a cylindrical container of
diameter D(D < < d) as shown in figure. If is burning at the rate of 2cm/h

then the top of the candle will :

I

—>> <

A. remain at the same height
B. fall at the rate of 1cmh ™!
C.fall at the rate of 2cmh 1!

D. go up at the rate of 1cmh~!


https://dl.doubtnut.com/l/_0sbBFTMY2uGA

Answer: B

o Watch Video Solution

6. When a body falls in a air, the resistance of air depends to a great
extent on the shape of the body. The different shapes are given. Identify
the combination of air resistance which truly represents the physical
situation?

(The cross-sectional areas are the same)

R R R
w W w
(1) disc (2)ball  (3) cigar shaped

ATlt21t3

B.21t31t1


https://dl.doubtnut.com/l/_0sbBFTMY2uGA
https://dl.doubtnut.com/l/_53xWwMPyJAXJ

C.31t21t1

D.31t1It1

Answer: C

° Watch Video Solution

7. The heart of a man pumps 5 liters of blood through the arteries per
minute at a pressure of 150 mm of mercury. If the density of mercury be
13.6 x 10%kg/m?> and g = 10m/s? then the power of heat in watt is :

A.15

B.1.7

C.235

D.3

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_53xWwMPyJAXJ
https://dl.doubtnut.com/l/_TqHIDTsF6vYK

8. Water rises to height h in capillary tube. If the length of capillary tube

above the surface of water is made less than h then

A. water does not rise at all

B. water rise the tip of capillary tube and then starts overflowing like a

fountain.

C. water riscs upto the top of capillary tube and stays there without

overflowing

D. water rises upto a point a little below the top and stays there.

Answer: C

o Watch Video Solution

9. The value of coefficient of volume expansion of glycerin is 5 x 10 4K "1,
The fractional change in the density of glycerin for a rise of 40 °C in its

temperature is


https://dl.doubtnut.com/l/_TqHIDTsF6vYK
https://dl.doubtnut.com/l/_JSpcoJSRlFBB
https://dl.doubtnut.com/l/_HywFCs8xIKjc

A. 0.01

B. 0.015

C.0.02

D. 0.025

Answer: C

o Watch Video Solution

10. The approximate depth of an ocean is 2700 m. The compressibility of
water is 45.4x10°1'Pa-! and density of water is 10%kg/m3. What
fractional compression of water will be obtained at the bottom of the
ocean ?

A.1.2x 1072

B.1.4 x 1072

C.0.8x 102

D.1.0 x 1072


https://dl.doubtnut.com/l/_HywFCs8xIKjc
https://dl.doubtnut.com/l/_lwvsdI5jdL84

Answer: A

° Watch Video Solution

11. By sucking a straw a student can reduce the pressure in his lungs to

750mm of Hg(density) = 13.6kg/cm3) Using the straw, he can drink water
from a glass up to a maximum depth of :

A.10 cm

B.75cm

C.13.6cm

D.136 cm

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_lwvsdI5jdL84
https://dl.doubtnut.com/l/_1jUqHP6JIvI1

12. A drop of water of radius 0.0015 mm is falling in air .If the cofficient of
viscosity of air is 2.0 x 10 °kgm~'s~1 the terminal velocity of the drop will
be
(The density of water = 103kgm 3 and g = 10ms 2

A.1.0 x 10™*m/s

B.2.0 x 10 %m/s

C.2.5x 10 %m/s

D.5.0 x 10 %m/s

Answer: C

o Watch Video Solution

13. A spherical body of diameter D is falling in viscous medium. Its

terminal velocity is proportional to

AV, x D172


https://dl.doubtnut.com/l/_d0rBQeEXRyXl
https://dl.doubtnut.com/l/_OVcCvEzw9stR

B.V, x D3/2
C.V, x D?

D.V, « D°/2

Answer: C

° Watch Video Solution

14. A non-viscous fluid of constant density of 1000kg/m?> flows in stream

line motion along a tube of variable cross-section

Im

¥
R e A T i PR P rAr e

The area of


https://dl.doubtnut.com/l/_OVcCvEzw9stR
https://dl.doubtnut.com/l/_wryThDo73uMc

cross-section at two P and Q at lengths 5m are 40cm? and 20cm?
respectively. If velocity of fluid at P is 3m/s then find velocity of fluid at Q.
A.3m/s
B.4m/s
C.5m/s

D.6m/s

Answer: D

o View Text Solution

15. The work done in increasing the size of a rectangular soap film with

dimensions 8 cm x 3.75 cm to 10 cm x 6 cm is 2 x 10~4J. The surface

tension of the film in (Nm‘l) is

A.1.65 x 1072
B.3.3 x 1072

C.6.6 x 102


https://dl.doubtnut.com/l/_wryThDo73uMc
https://dl.doubtnut.com/l/_WVZYa7lAvcdI

D.8.25 x 1072

Answer: B

° Watch Video Solution

16. Surface area of a soap bubble is 1.3 x 10 #m?. The work done to doble
the surface area will be ( Surface tension for soap solution = 3 x 1073
N//m)

A.3.9 x 107 joule

B.3 x 107 joule

C.2.6 x 107 joule

D.2.3 x 107 joule

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_WVZYa7lAvcdI
https://dl.doubtnut.com/l/_0kfOMWJunHUI
https://dl.doubtnut.com/l/_blNPIlLmTcOX

17. If the radius of a soap bubble is four times that of another, then the

ratio of their pressures will be

A.1:4

B.4:1

C.16:1

D.1:16

Answer: B

o Watch Video Solution

18. Two small drops of mercury, each of radius R, coalesce to form a single
large drop. The ratio of the total surface energies before and after the
change is

A.1:21/3

B.21/3:1


https://dl.doubtnut.com/l/_blNPIlLmTcOX
https://dl.doubtnut.com/l/_EiRu274ZJEAd

C.2:1

D.1:2

Answer: B

° Watch Video Solution

19. A frame made of metalic wire enclosing a surface area A is covered
with a soap film. If the area of the frame of metallic wire is reduced by
50 % the energy of the soap film will be changed by:

A. 100 %

B.75%

C.50 %

D.25%

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_EiRu274ZJEAd
https://dl.doubtnut.com/l/_bOcxySkOHNco

20. The potential energy of molecule on the surface of a liquid as

compared to in side the liquid is

A. zero
B. lesser
C. equal

D. grater

Answer: D

o Watch Video Solution

21. The wattability of a surface by a liquid depends primarily on

A. surface tentsion

B. density

C. angle of contact between the surface and the liquid


https://dl.doubtnut.com/l/_bOcxySkOHNco
https://dl.doubtnut.com/l/_YwP9YbZQePDq
https://dl.doubtnut.com/l/_3qYZDLEr5LfL

D. viscosity

Answer: C

o Watch Video Solution

22. A certain number of spherical drops of a liquid of radius r coalesce to
form a single drop of radius R and volume V. If T is the surface tension of

the liquid, then

1 1
A.energy = 4VT(; + E) is released

1 1
B. energy = 3VT(; + E) is absorbed

1

1
C.energy = 3VT(; - E) is released

D. energy is neither released nor absorbed.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_3qYZDLEr5LfL
https://dl.doubtnut.com/l/_R5kiShYhQTo6
https://dl.doubtnut.com/l/_FP9vKz0NwJlb

23. A boy has 60 kg-wt. He wants to swim in a river with the help of a

wooden log. If relative density of wood is 0.6. What is the minimum

volume of wooden log (Density of river water is 1000kg/ m3)

A. 6.66m>

B. 150m3

3
C.-m
1

3
D. —m?3
20

3

Answer: D

o View Text Solution

24. Two non-mixing liquids of densities p and (n > 1) are put in a
container. The height of each liquid is h. A solid cylinder of length L and
density d is put in this container. The cylinder floats with its axis vertical

and length pL(p < 1) in the denser liquid. The density d is equal to :


https://dl.doubtnut.com/l/_FP9vKz0NwJlb
https://dl.doubtnut.com/l/_trgK9zc7hkUj

A {1+ (n+ Dplp

B.{2+ (n+ L)pip

C.{2+(n-1)p}p

D.{1+(n-1)p}p

Answer: D

o Watch Video Solution

25. A hole is made at the bottom of the tank filled with water (density
= 1000kgm'3). If the total pressure at the bottom of the tank is three

atmospheres (1 atmosphere = 105Nm'2), then the velocity of efflux is
nearest to

A \/mm/s

B. \/ﬁm/s

C. \/@m/s

D./500m/s


https://dl.doubtnut.com/l/_trgK9zc7hkUj
https://dl.doubtnut.com/l/_ZI5tzcNJxsoB

Answer: A

° Watch Video Solution

26. A capillary tube is attached horizontally to a constant pressure head

arrangement. If the radius of the capillary tube is increased by 10 %, then

the rate of flow of the liquid shall change nearly by

A +10%
B. +46 %
C.-10%

D.-40 %

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_ZI5tzcNJxsoB
https://dl.doubtnut.com/l/_mq5KOj4kGzWI

27. An engine pumps water through a hose pipe. Water passes through
the pipe and leaves it with a velocity of 2ms'. The mass per unit length of
water in the pipe is 100kgm~!. What is the power of the engine?

A. 400 W

B.200 W

C.100 W

D. 800 W

Answer: D

o Watch Video Solution

28. A wind with speed 40m/s blows parallel to the roof of a house. The
area of the roof is 250m? . Assuming that the pressure inside the house is

atmospheric pressure, the force exerted by the wind on the roof and the

direction of the force will be : (pal.r = 1.2kg/m3)


https://dl.doubtnut.com/l/_G77xCF7eHmCl
https://dl.doubtnut.com/l/_11hW0gMwdRAQ

A. 4.8 x 10°N, upwards
B.2.4 x 10°N, upwards
C.2.4 x 10°N, downwards

D. 4.8 x 105N, downwards

Answer: B

o Watch Video Solution

29. The cylindrical tube of a spray pump has radius R, one end of which
has n fine holes, each of radius r. If the speed of the liquid in the tube is V,

the speed of the ejection of the liquid through the holes is:

V2R


https://dl.doubtnut.com/l/_11hW0gMwdRAQ
https://dl.doubtnut.com/l/_gI41zAUXwgJ6

Answer: C

o Watch Video Solution

30. Water rises to height h in capillary tube. If the length of capillary tube

above the surface of water is made less than h then

A. water does not rise at all

B.water rises up to the tip of capillary tube and then starts

overflowing like a fountain.

C. water rises up to the top of capillary tube and stays there without

overflowing

D. water rises up to a point a little below the top and stays there.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_gI41zAUXwgJ6
https://dl.doubtnut.com/l/_MEXQxsXL6Z1J

