
PHYSICS

BOOKS - CHHAYA PHYSICS (BENGALI

ENGLISH)

HYDROSTATICS

Examples

1. By mixing 210 g of salt in 1 L of water, 1.05 L of

solution is produced. Determine the density of

that solution.

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_34wQVApCVht0


Watch Video Solution

2. How much of a liquid of density 

can be stored in a container of 5 kg of kerosene

oil? Density of kerosene = . Give your

answer in kg.

Watch Video Solution

1.3g ⋅ cm− 3

0.8g ⋅ cm− 3

3. A liquid of mass  and density  is mixed

with another liquid of mass  and density . If

m1 ρ1

m2 ρ2

https://dl.doubtnut.com/l/_34wQVApCVht0
https://dl.doubtnut.com/l/_ufbrgLn6XaeW
https://dl.doubtnut.com/l/_9615KgHTdW7U


the volume of the mixture does not change, then

what will be the density of the mixture?

Watch Video Solution

4. The speci�c gravity of a mixture of two

substances of equal volumes is 4. The speci�c

gravity of the mixture becomes 3 when these two

substances are mixed in equal masses. Calculate

the speci�c gravity of the substances.

Watch Video Solution

https://dl.doubtnut.com/l/_9615KgHTdW7U
https://dl.doubtnut.com/l/_3767ivfzJnES


5. The ratio of the densities of three liquids is 1 : 2

: 3. If they are mixed in (i) equal volume, (ii) equal

mass, then what will be the densities of their

mixtures?

Watch Video Solution

6. What amount of concentrated sulphuric acid

(speci�c gravity 1.8) should be mixed with 1 L of

water so that speci�c gravity of the mixture

becomes 1.24?

Watch Video Solution

https://dl.doubtnut.com/l/_lBPXHpPHZ2XA
https://dl.doubtnut.com/l/_E8kO0Ebs6qmA


7. The mass of 1 L of milk is 1032 g. The milk

contains 4% butter by volume. If the speci�c

gravity of butter is 0.865, then �nd the density of

butter-free milk.

Watch Video Solution

8. The mass of a coil of copper wire of diameter 1.2

mm is 150 g. If the density of copper is

, then �nd the length of the copper

wire.

W t h Vid S l ti

8.9g ⋅ cm− 3

https://dl.doubtnut.com/l/_E8kO0Ebs6qmA
https://dl.doubtnut.com/l/_2H43yeWIUDRG
https://dl.doubtnut.com/l/_OLmlkUpEgmKl


Watch Video Solution

9. The volume and mass of a piece of iron-

aluminium alloy are  and 588 g

respectively. The speci�c gravities of iron and

aluminium are 8 and 2.7 respectively. Calculate the

ratio of the volumes of iron and aluminium on the

alloy.

Watch Video Solution

100cm3

10. Calculate the pressure at the bottom of a fresh

water lake of depth 10 m. The atmospheric

https://dl.doubtnut.com/l/_OLmlkUpEgmKl
https://dl.doubtnut.com/l/_4xm2GPoxRCEX
https://dl.doubtnut.com/l/_ZBFX7WmjlDHu


pressure = 76 cm of mercury and the density of

mercury = .

Watch Video Solution

13.6g ⋅ cm− 3

11. The length of a right circular cylinder �lled with

water is 4 m and its diameter is 1 m. At �rst, it is

held upright on its base, and then is positioned

laterally. Find the ratio of the thrusts exerted on

its circular base in the above two cases.

Watch Video Solution

https://dl.doubtnut.com/l/_ZBFX7WmjlDHu
https://dl.doubtnut.com/l/_E1eHkwVq3IRW


12. A hollow right circular cone of height h and of

semivertical angle  is placed with its base on a

horizontal table. If the cone is �lled with a liquid

of density  and the weight of the empty cone is

equal to the weight of the liquid that it contains,

�nd the thrust of the liquid on the base of the

cone and the pressure exerted on the table.

Watch Video Solution

θ

ρ

13. The lockgate of a canal is 4.8 m broad. The

depth of water on one side of the lockgate is 4.5

https://dl.doubtnut.com/l/_gwDHpvNa8VoA
https://dl.doubtnut.com/l/_Qb1nva5r20K2


m and on the other side is 3m. Calculate the total

thrust on the lockgate. The density of water =

.

Watch Video Solution

1000kg ⋅ m− 3

14. An air bubble of diameter 1 mm is formed at

the bottom of a lake and when it rises to the

surface of the water, its diameter becomes 2 mm.

If the atmospheric pressure is 760 cm of mercury,

then �nd the depth of the lake. (Density of

mercury = )

Watch Video Solution

13.6g ⋅ cm− 3

https://dl.doubtnut.com/l/_Qb1nva5r20K2
https://dl.doubtnut.com/l/_bZKvwfHCjXU2


15. A large container with a cylindrical mouth is

�lled with water and closed with a piston. A

vertical tube is now inserted through the piston.

The radius of the tube is 5 cm, the radius of the

piston is 10 cm and the mass of the pistoon is 20

kg. To what height will the water rise insdie the

tube?

View Text Solution

https://dl.doubtnut.com/l/_bZKvwfHCjXU2
https://dl.doubtnut.com/l/_2slupNJCtlBD


16. At what depth below the surface of a lake will

the total pressure be twice the atmospheric

pressure? (Atmospheric pressure = 76 cm Hg and

the density of mercury = 13.6 )

Watch Video Solution

g ⋅ cm− 3

17. A U-tube is partially �lled with mercury.

Kerosene oil is poured into one of its limbs and

glycerine into the other. It is observed that, when

the height of the kerosene oil becomes 20 cm and

that of glycerine becomes 12.68 cm, the levels of

https://dl.doubtnut.com/l/_TQGe1c89Io7P
https://dl.doubtnut.com/l/_RQ6VVFvobVWu


the mercury column in the two limbs are at the

same horizontal level. If the density of kerosene

oil is , then �nd that of glycerine.

Watch Video Solution

0.8g ⋅ cm− 3

18. A vertical U-tube of uniform cross-section

contains mercury. Through one of its limbs, some

water is poured such that the mercury level in

that limb goes down by 2 cm. What will be the

height of the water column?

Watch Video Solution

https://dl.doubtnut.com/l/_RQ6VVFvobVWu
https://dl.doubtnut.com/l/_iyszarwTwALg
https://dl.doubtnut.com/l/_RVqLbrQ72oWl


19. The cross-section of the two limbs of a U-tube

are  respectively. Keeping the

tube vertical, some mercury is poured into it. Now

 of water is poured into the wider limb. To

what height will the mercury rise in the narrow

limb? The density of mercury = .

Watch Video Solution

3cm2 and 1cm2

60cm3

13.6g ⋅ cm− 3

20. One of the two limbs of a U-tube of uniform

bore is closed by means of a cork. Some water and

para�n oil are in the tube. Water level in the

https://dl.doubtnut.com/l/_RVqLbrQ72oWl
https://dl.doubtnut.com/l/_1jiRerlTdz8L


open tube is 2 cm higher than that in the closed

tube and a 10 cm column of para�n is above it. If

the cork is removed, then by what height will the

level of water in the closed limb rise or fall?

(Density of para�n = )

View Text Solution

0.8g ⋅ cm− 3

21. A vertical U-tube of uniform cross-section

contains mercury in both its arms. A glycerine

(density = ) column of height 10 cm is

introduced into one of the arms. Oil of density

 is poured into the other arm until

1.3g ⋅ cm− 3

0.8g ⋅ cm− 3

https://dl.doubtnut.com/l/_1jiRerlTdz8L
https://dl.doubtnut.com/l/_Xlv9WNbtadCE


the upper surfaces of oil and glycerine are at the

same level. Find the height of the oil column. The

density of mercury is .

View Text Solution

13.6g ⋅ cm− 3

22. The cross-sections of the two sides of a U-tube

are  respectively. Some water is

poured inside the tube when it rise to the same

height in both the limbs. What volume of a liquid

of density  should be poured into

the wider limb so that the water level rises by 15

cm in the narrow limb?

1cm2 and 0.1cm2

0.85g ⋅ cm− 3

https://dl.doubtnut.com/l/_Xlv9WNbtadCE
https://dl.doubtnut.com/l/_GrgepfFmttnf


View Text Solution

23. The cross-sectional area of the left limb of a U-

tube is one-third of that of its right limb. It

contains some mercury. The empty space in the

left limb measures to 40 cm. If water is poured to

�ll it up, then �nd the rise of the mercury column

in the right limb. (Speci�c gravity of mercury =

13.6)

Watch Video Solution

https://dl.doubtnut.com/l/_GrgepfFmttnf
https://dl.doubtnut.com/l/_c3ItZ0THjGGO


24. A U-tube of uniform cross-section contains

some mercury. If water is poured into one of the

limbs up to a height of 13.4cm, then �nd the rise

in the mercury level in the other limb. The density

of mercury = .

Watch Video Solution

13.4g ⋅ cm− 3

25. Two cylindrical vessels of the same type

contain a liquid of density . The bases of both

the vessels lie on the same horizontal plane. The

depth of the liquid in the left vessel is  and that

ρ

h1

https://dl.doubtnut.com/l/_mxoIObrFxfcY
https://dl.doubtnut.com/l/_9LWtvTkoLw9K


in the right vessel is . The area of cross-section

of the base of each vessel is A. If the vessels are

connected by a tube, then how much is the work

done by gravity to equalize the levels of the liquid

in the vessels (suppose )?

View Text Solution

h2

h1 > h2

26. A tank, closed tightly with a lid, is completely

�lled with water and is rigidly �xed on a car. The

car moves with a constant acceleration of

. Determine the pressure at a point 1020cm ⋅ s− 2

https://dl.doubtnut.com/l/_9LWtvTkoLw9K
https://dl.doubtnut.com/l/_pmb5VDrrGtYB


cm below the lid and at a distance of 10 cm from

the front wall of the tank.

View Text Solution

27. In a hydraulic press, a  dyn force is applied

on water by a piston of area . If the other

piston can raise a car of mass 2000 kg, then �nd

its base area.

Watch Video Solution

107

100cm2

https://dl.doubtnut.com/l/_pmb5VDrrGtYB
https://dl.doubtnut.com/l/_LxfI71nHtUAm


28. The diameters of the two pistons of a

hydraulic pressare 0.1 m and 1 m. The lengths of

the two arms of a �rst class lever are 0.15 m and

0.9 m. A 50 N force is applied at the end of the

lever. Determine the total thrust developed on the

larger piston.

Watch Video Solution

29. A bottle completely �lled with water is corked.

The areas of the mouth and the bottom of the

bottle are  and  respectively and the10cm2 100cm2

https://dl.doubtnut.com/l/_0vDCfLWMVGcG
https://dl.doubtnut.com/l/_aavjQHpfcN1U


height of the bottle is 40 cm. If the cork is pressed

with a 10 N force, then calculate the total thrust

on its bottom.

Watch Video Solution

30. A hydraulic automobile lift is used to life a car

of mass 3000kg. The cross-sectional area of the

piston on which the car is supported is .

What pressure would the smaller piston have to

bear if the bigger piston with the car is 3m above

the smaller piston? The density of the oil �lling

425cm2

https://dl.doubtnut.com/l/_aavjQHpfcN1U
https://dl.doubtnut.com/l/_tN1kqPtTcUrH


the hydraulic machine is . Let the

pistons be of equal mass.

View Text Solution

800kg ⋅ m− 3

31. The diameters of the larger and the smaller

pistons of a hydraulic press are 45 cm and 5 cm

respectively. Find the magnitude of the force that

has to be applied on the smaller piston to

produce a 4050 N thrust on the larger piston.

Watch Video Solution

https://dl.doubtnut.com/l/_tN1kqPtTcUrH
https://dl.doubtnut.com/l/_SAWAQNM3x1fM


32. A body weighs  in air

and water respectively. Calculate the weight of the

body when immersed in a liquid of speci�c gravity

0.8.

Watch Video Solution

100g × g and 40g × g

33. The mass of a steamer is 10 tonnes. When it

enters a fresh water lake from the sea, it displaces

50 L more water than before. Calculate the

density of sea water. [Mass of 1L of fresh water = 1

kg]

https://dl.doubtnut.com/l/_1GXKT6hVHFGm
https://dl.doubtnut.com/l/_2BJ18AKb6FbL


Watch Video Solution

34. The internal and external diameters of a

sphere are 8 cm and 10cm respectively. The sphere

neither �oats nor sinks in a liquid of speci�c

gravity . Calculate the density of the

material of the sphere.

Watch Video Solution

1.5g ⋅ cm− 3

35. A body of density  is placed slowly on the

surface of a liquid of density . If the depth of the

liquid is d, then prove that the time taken by the

ρ

δ

https://dl.doubtnut.com/l/_2BJ18AKb6FbL
https://dl.doubtnut.com/l/_Pz0dT1SyquRF
https://dl.doubtnut.com/l/_iTdplX4YmXEz


body to reach the bottom of the liquid is

 second.

Watch Video Solution

[ ]
1 / 22dρ

g(ρ − δ)

36. The weight of a body in air is . Its

weight along with an sinker in water = .

The weight of the sinker in air = . Find the

speci�c gravity of the body. [Speci�c gravity of the

sinker = 8]

Watch Video Solution

0.4g × g

3.37g × g

4g × g

https://dl.doubtnut.com/l/_iTdplX4YmXEz
https://dl.doubtnut.com/l/_9Qoapq2a25B5


37. A piece of wood of volume  is tied to a

piece of lead of volume . State whether the

combination will sink or �oat in water. [Speci�c

gravity of wood and lead are respectively 0.5 and

11.4]

Watch Video Solution

20.5cm3

1cm3

38. A piece of an alloy of gold and silver weighs

 in air and  in water. Find out the

amount of gold and silver in the piece of alloy.

25g × g 23g × g

https://dl.doubtnut.com/l/_alWQ3h9gcpf8
https://dl.doubtnut.com/l/_P5GIjQKzWZ1H


[Speci�c gravity of silver is 10.8 and that of gold is

19.3]

Watch Video Solution

39. There is a cavity inside a piece of metal of

mass 237.3g. The apparent weight of the piece of

metal immersed completely in water is 

. If the density of the metal is , then

�nd the volume of the cavity.

Watch Video Solution

192.1g × g

7.91g ⋅ cm− 3

https://dl.doubtnut.com/l/_P5GIjQKzWZ1H
https://dl.doubtnut.com/l/_8aj04biS99GG


40. A piece of wood weights  in air. A piece

of brass of mass 12 g is tied to the wooden piece

and the combination �oats just totally immersed

in water. If the speci�c gravity of brass is 8.5,

calculate the speci�c gravity of wood. [Density of

water = ]

Watch Video Solution

40g × g

1g ⋅ cm− 3

41. The apparent weights of two bodies

suspended from the two ends of a balance beam

and immersed in water are the same. The mass

https://dl.doubtnut.com/l/_xukeP0fXigEl
https://dl.doubtnut.com/l/_WL4TbXYRfvVy


and density of one body are 32g and 

respectively. If the density of the other body is

, then �nd its mass.

Watch Video Solution

8g ⋅ cm− 3

5g ⋅ cm− 3

42. A body of mass 25g is under water at a depth

of 50 cm. If the speci�c gravity of the material of

the body is 5 and g = , �nd the

amount of work required to lift it very slowly to

the surface.

View Text Solution

980cm ⋅ s− 2

https://dl.doubtnut.com/l/_WL4TbXYRfvVy
https://dl.doubtnut.com/l/_b06bI8pTCdnE
https://dl.doubtnut.com/l/_LEDnT1vLfIKq


43. A solid spherical ball having density d and

volume v �oats on the interface of two immiscible

liquids. The density of the liquid in the upper

portion is  and that of the liquid in the lower

portion is . What parts of the ball will remain in

the liquids in the upper and lower portions

respectively, if ?

View Text Solution

d1

d2

d1 < d < d2

44. An object of density  is weighed

with some counterpoising weights made of brass

12g ⋅ cm− 3

https://dl.doubtnut.com/l/_LEDnT1vLfIKq
https://dl.doubtnut.com/l/_qng3pupfEVX1


with the help of a common balance. Density of

brass = . If the buoyancy of air is

neglected in this measurement of mass. Density

of air = .

View Text Solution

8g ⋅ cm− 3

1.2 × 10− 3g ⋅ cm− 3

45. A rubber ball of mass 10 g and radius 2 cm is

submerged in water up to a depth of 5 cm and

released. Find the height up to which the ball

pops up above the surface of water, neglecting

the resistance of water and air. The density of

water = .1g ⋅ cm− 3

https://dl.doubtnut.com/l/_qng3pupfEVX1
https://dl.doubtnut.com/l/_ZezMfYlnpRAD


Watch Video Solution

46. The density of the material of a hollow sphere

of radius R is . Prove that the sphere can �oat on

water if the thickness (t) of its wal satis�es the

relation : .

View Text Solution

ρ

t ≤
R

3ρ

47. When a body is immersed separately into

three liquids of speci�c gravities ,

its apparent weights become 

S1, S2 and S3

W1, W2 and W3

https://dl.doubtnut.com/l/_ZezMfYlnpRAD
https://dl.doubtnut.com/l/_nE8WBSZfB2nm
https://dl.doubtnut.com/l/_nk7jMa4J0jKg


respectivley. Show that

.

Watch Video Solution

S1(W2 − W3) + S2(W3 − W1) + S3(W1 − W2) = 0

48. A body is �oating on mercury keeping its th

part inside mercury. Now, water is poured into the

container such that the body remains just

immersed totally in water. Now what part of the

body will remain immersed in mercury? [Density

of mercury = ]

Watch Video Solution

1

4

13.6g ⋅ cm− 3

https://dl.doubtnut.com/l/_nk7jMa4J0jKg
https://dl.doubtnut.com/l/_uwXLodh3pqMQ


49. A sugger crystal of mass 40 g is coated with

wax of mass 5.76 g. The speci�c gravity of wax is

0.96. If the wax-coated sugar crystal weighs

 inside water, calculate the speci�c

gravity of sugar.

Watch Video Solution

14.76g × g

50. When a loaded cargo ship enters a river from

the sea, it sinks by a length x. When the ship is

totallly unloaded, it rises by a length y. When the

https://dl.doubtnut.com/l/_uwXLodh3pqMQ
https://dl.doubtnut.com/l/_2hcAr4Usur6B
https://dl.doubtnut.com/l/_yrr9XQ5PMihD


unloaded ship again enters the sea, it rises by z

cm more. If the density of water of the river is 

and the body of the ship is vertical, show that the

density of sea water is .

View Text Solution

ρw

yρw

(z − x + y)

51. A cubical steel block �oats on mercury erectly.

If each side of the cube is 10 cm, (i) how much of

the body is above the mercury surface? (ii) If

water is poured over mercury and it just covers

the upper surface of the cube, then what will be

the depth of the water column? Densities of steel

https://dl.doubtnut.com/l/_yrr9XQ5PMihD
https://dl.doubtnut.com/l/_4VobBjLAVkwK


and mercury are 

respectively.

Watch Video Solution

7.8g ⋅ cm− 3 and 13.6g ⋅ cm− 3

52. A and B are two cylinders identical in size but

made of di�erent materials. A �oats with half of

itself immersed in a liquid. When B is placed on A,

both the cylinders remain �oating in the liquid,

but completely immersed in it. Compare the

density of the liquid and the densities of the

materials of A and B.

Watch Video Solution

https://dl.doubtnut.com/l/_4VobBjLAVkwK
https://dl.doubtnut.com/l/_m0uDPyMegqyV


53. The apparent weight of a body in a liquid of

density  is  and, in another liquid of density 

, its apparent weight is . What will be its

apparent weight in a liquid of density ?

Watch Video Solution

d1 m1

d2 m2

d3

54. A glass ball of density  is coated

with a thick layer of wax of density . If

the combination �oats in water remaining

2.6g ⋅ cm− 3

0.8g ⋅ cm− 3

https://dl.doubtnut.com/l/_m0uDPyMegqyV
https://dl.doubtnut.com/l/_AFmcDY3Wegro
https://dl.doubtnut.com/l/_sKVCfc6BuSnB


completely submerged, �nd the ratio of the

volume of wax to that of the glass ball.

Watch Video Solution

55. A body can �oat on a liquid keeping th of its

volume outside the liquid. The body is completely

immersed inside the liquid and then released.

What will be its upward acceleration at that time?

Watch Video Solution

1

4

https://dl.doubtnut.com/l/_sKVCfc6BuSnB
https://dl.doubtnut.com/l/_7fDpLYutDgZN


56. A drop of oil rises within water with an upward

acceleration of . If  is a constant and g is the

acceleration due to gravity, �nd the speci�c

gravity of the oil. Neglect the friction of water.

Watch Video Solution

αg α

57. A stone of density  is completely

immersed in sea water and is allowed to sink from

rest. Calculate the depth attained by the stone in

2s. 

Neglect the e�ect of friction. The speci�c gravity

2.5g ⋅ cm− 3

https://dl.doubtnut.com/l/_QphacfE6kCX8
https://dl.doubtnut.com/l/_bTTQbKsaBjd9


of sea water is 1.025, acceleration due to gravity =

.

Watch Video Solution

980cm ⋅ s− 2

58. A uniform cube of side 10 cm weighs .

It is �oating in saline water (speci�c gravity of

saline water = 1.1). What will be the thrust on each

face of the cube?

View Text Solution

880g × g

https://dl.doubtnut.com/l/_bTTQbKsaBjd9
https://dl.doubtnut.com/l/_MokBzFz6Y2jH


59. A glass test tube with a plane base has a

diameter of 4 cm and mass 30 g. Centre of gravity

of the empty test tube is at a height of 10 cm

from the base. Find the amount of water to be

taken in the test tube so that when it �oats

vertially, its centre of gravity shifts to the

midpoint of the immersed portionof the tube.

View Text Solution

60. A body of uniform cross-section remains

�oating in a liquid. The density of the liquid is 3

https://dl.doubtnut.com/l/_yaooVVOH7a0A
https://dl.doubtnut.com/l/_sBxz7kzOTTxS


times that of the body. What part of that body

remains outside the liquid?

Watch Video Solution

61. When a 300 g mass is placed over a wooden

cube, the cube just �oats in water. When the mass

is removed, the cube comes out by 4 cm from the

water. Determine the length of each side of the

cube.

Watch Video Solution

https://dl.doubtnut.com/l/_sBxz7kzOTTxS
https://dl.doubtnut.com/l/_BqjzoeeSCGGB


62. From the two arms of a beam balance, a metal

body weighing 20 g and a piece of glass are

suspended. The apparent weights of these two

bodies when measured in water are found to be

the same. If immersed in alcohol instead of water,

the mass of the metal needs to be increased by

0.84 g for balancing the beam. Calculate the mass

of the glass piece. [Given, density of water =

, density of alcohol = ]

Watch Video Solution

1g ⋅ cm− 3 0.96g ⋅ cm− 3

https://dl.doubtnut.com/l/_Im9u7XYSsFZj


63. A piece of silver weighing 105 gf and another

piece of glass weighing 130 gf are placed on the

right and left pan of a balance respectively. Which

pan will move down when the balance is

immersed in water? [Given, the density of silver,

 and density of glass, 

]

Watch Video Solution

ρ1 = 10.5g ⋅ cm− 3

ρ2 = 2.6g ⋅ cm− 3

64. A body is fully immersed in water. Calculate

the change in potential energy of the body, raised

https://dl.doubtnut.com/l/_V7496YXiOkd9
https://dl.doubtnut.com/l/_RqBIUaiHM1qo


to a height h inside the water.

Watch Video Solution

65. A soild uniform ball of volume V and density 

�oats on the interface of two immiscible liquids as

shown in the �gure. The density of the upper

liquid is  and that of the lower liquid is  

. What fraction of the volume of

the ball will be in the upper liquid and what

fraction will be in the lower one? 

View Text Solution

ρ

ρ1 ρ2

(ρ2 > ρ > ρ1)

https://dl.doubtnut.com/l/_RqBIUaiHM1qo
https://dl.doubtnut.com/l/_fwFTQvohkDDj


Section Related Questions

66. To what height should a cylindrical vessel be

�lled with a homogeneous liquid such that the

force exerted by the liquid on the wall of the

vessel be equal to the force exerted by the liquid

on the bottom of the vessel?

View Text Solution

https://dl.doubtnut.com/l/_fwFTQvohkDDj
https://dl.doubtnut.com/l/_Doq67EX3Izmf


1. De�ne density of a substance. What are the

units of density in di�erent systems of units?

Watch Video Solution

2. De�ne speci�c gravity. Why is it called relative

density?

Watch Video Solution

3. Establish a relation between density and

speci�c gravity.

https://dl.doubtnut.com/l/_VHZ1yil1HqoQ
https://dl.doubtnut.com/l/_ICiTTy6wG1gZ
https://dl.doubtnut.com/l/_o64Hh10MUpTF


Watch Video Solution

4. What are the relations between speci�c gravity

and density in SI and in CGS system?

Watch Video Solution

5. Prove that in the CGS system the numerical

values of density and speci�c gravity are equal.

Watch Video Solution

https://dl.doubtnut.com/l/_o64Hh10MUpTF
https://dl.doubtnut.com/l/_BVtDyXddDcCE
https://dl.doubtnut.com/l/_x4fVTSmIFAB0


6. Determine an expression for the upward thrust

acting on a solid body immersed in a liquid.

Watch Video Solution

7. On what factors does the buoyant force

depend?

Watch Video Solution

8. What do you mean by the apparent weight of a

body immersed in a liquid? State whether it is

https://dl.doubtnut.com/l/_Z8whcgrzulAF
https://dl.doubtnut.com/l/_G8aacLxehcE6
https://dl.doubtnut.com/l/_Y0dJVZ63NYB7


more or less than the real weight.

Watch Video Solution

9. Write down the conditions of �oatation and

immersion of a body.

Watch Video Solution

10. A �oating body is apparently weightless' -

explain.

Watch Video Solution

https://dl.doubtnut.com/l/_Y0dJVZ63NYB7
https://dl.doubtnut.com/l/_ASIBD73Ok6WM
https://dl.doubtnut.com/l/_ed6fOzyivCso


11. If a body remains �oating on a liquid, then

what fraction of its volume remains immersed in

the liquid? 

Or, Prove that the immersed part of a body

�oating in a liquid is directly proportional to the

density of the body.

Watch Video Solution

12. A lift is ascending with an acceleration a. A

container of liquid of density  is kept at rest

inside the lift. Determine the di�erence in

ρ

https://dl.doubtnut.com/l/_vpsW8GwloXSd
https://dl.doubtnut.com/l/_vKWI5u2bUdSg


Higher Order Thinking Skill Hots Questions

pressure at two points inside the liquid at

di�erent depths. Let the di�erence in depth of

the two points be h.

Watch Video Solution

1. How can a body be cut easily with the sharp

edge of a knife, but not with its blunt edge?

Watch Video Solution

https://dl.doubtnut.com/l/_vKWI5u2bUdSg
https://dl.doubtnut.com/l/_htQHGtiCoL0t


2. During the construction of a dam, why is the

bottom of the dam wall made thicker than the

top?

View Text Solution

3. Some liquid is kept in a container inside an

arti�cial satellite revolving in a circular orbit

around the earth. What will be the pressure at a

point inside the liquid?

Watch Video Solution

https://dl.doubtnut.com/l/_apGpgnjx1PWy
https://dl.doubtnut.com/l/_CmjGzWznIcH1
https://dl.doubtnut.com/l/_IjRfq1aOELo8


4. A cylindrical vessel is �lled with a liquid such

that the thrust on the bottom of the vessel and

that on its side wall become equal. Prove that the

height of the liquid column in the cylinder is

numerically equal to the radius of the vessel.

Watch Video Solution

5. A large shallow wooden container is �lled with

water. But the container does not crack. A hole is

then made on the surface of the container and a

long narrow tube is inserted vertically into the

container through this hole. The tube is now �lled

https://dl.doubtnut.com/l/_IjRfq1aOELo8
https://dl.doubtnut.com/l/_AKuiEfAcPeZY


with water. It is seen that the container now

cracks. Explain why.

View Text Solution

6. A vessel full of liquid is descensing with an

acceleration a . Find the relation between

the liquid pressure with the depth of the liquid in

the vessel.

Watch Video Solution

[a < g]

https://dl.doubtnut.com/l/_AKuiEfAcPeZY
https://dl.doubtnut.com/l/_jsOVZ9nM1TlY


7. A cylindrical vessel contains a liquid up to a

height h. A hole is made on the wall of the vessel.

Water comes out through the hole and falls at a

distance x from the base of the vessel. At what

depth should the hole be created so that x

becomes maximum?

Watch Video Solution

8. Prove that in static equilibrium the pressure

exerted by a �uid decreases with its height.

View Text Solution

https://dl.doubtnut.com/l/_4zCsJP0ZLckI
https://dl.doubtnut.com/l/_lMSGcsWIo35r


9. Two holes are made on the wall and at the

bottom of a cylindrical vessel. Now the two holes

are closed with two corks and the vessel is �lled

with water. If the vessel is now allowed to fall

under gravity and the two holes are opened

during its �ight, then state what will happen.

View Text Solution

10. State whether pressure applied on any part of

a con�ned liquid is transmitted instantaneously

https://dl.doubtnut.com/l/_lMSGcsWIo35r
https://dl.doubtnut.com/l/_zNLul8n2aMiI
https://dl.doubtnut.com/l/_iM2qpv10bskJ


to di�erent parts of the liquid. Also state whether

Pascal's law is applicable.

View Text Solution

11. Does a hydraulic press work, if the liquid used

in it is replaced by a gas?

View Text Solution

12. Does the density have any signi�cance in the

weight - less state?

Watch Video Solution

https://dl.doubtnut.com/l/_iM2qpv10bskJ
https://dl.doubtnut.com/l/_HBMGBdF0twhJ
https://dl.doubtnut.com/l/_KKgaJ5Pko7mK


13. A long cylinder is �tted with a top on its wall at

its lower end. Keeping the top closed, the cylinder

is �lled with water. Now the cylinder is made to

�oat by placing it over a cork and then the tap is

opened. State what will happen.

View Text Solution

14. A cubical box is completely �lled with water.

Prove that the total thrust exerted by water on

https://dl.doubtnut.com/l/_KKgaJ5Pko7mK
https://dl.doubtnut.com/l/_pA7v5dIKFVMh
https://dl.doubtnut.com/l/_2II3TorErRYj


one of the vertical walls is equal to half the

weight of water kept in the box.

Watch Video Solution

15. (i) Prove that the density of the mixture of two

substances with densities  of equal

mass will be .  

(ii) Prove that if the two substance with densities

 are mixed in equal volumes, then the

density of the mixture thus formed will be

Watch Video Solution

ρ1 and ρ2

2ρ1ρ2

ρ1 + ρ2

ρ1 and ρ2

(ρ1 + ρ2)
1
2

https://dl.doubtnut.com/l/_2II3TorErRYj
https://dl.doubtnut.com/l/_gm2AZSHiFQ78


16. State with reason whether Pascal's law is

applicable to the water in a pond.

View Text Solution

17. A piece of iron (speci�c gravity = 7.8) sinks in

water, but �oats on mercury (speci�c gravity =

13.6) - explain why.

Watch Video Solution

https://dl.doubtnut.com/l/_gm2AZSHiFQ78
https://dl.doubtnut.com/l/_8UXBHS94XmND
https://dl.doubtnut.com/l/_kKLWtgFpiiKY


18. Why is it easier to swim in sea water than in a

river?

Watch Video Solution

19. Explain whether Archimedes' principle is

applicable in the case of a freely-falling body

under gravity.

View Text Solution

https://dl.doubtnut.com/l/_fxBLqu4RLSrm
https://dl.doubtnut.com/l/_m6juqxD5eOdY


20. An empty balloon (or a soft plastic bag)

weighs the same as what it does when �lled with

air at atmospheric pressure-explain why.

Watch Video Solution

21. A wooden block is �oating on water in a closed

vessel. What will happen (i) if the air above the

water is compressed, (ii) if all the air above the

water is removed from the closed vessel?

View Text Solution

https://dl.doubtnut.com/l/_u9xgvuHzhLI0
https://dl.doubtnut.com/l/_3sTKWY1I46IS
https://dl.doubtnut.com/l/_RedR5yAlZNxM


22. Explain why it is sometimes safer for a ship

while �oating on water to load more goods than

to get rid of them.

View Text Solution

23. A piece of ice is �oating on a liquid of density

 kept in a beaker. Will there be any

change in the level of the liquid in the beaker as

the piece of ice melts completely?

View Text Solution

1.5g ⋅ cm− 3

https://dl.doubtnut.com/l/_RedR5yAlZNxM
https://dl.doubtnut.com/l/_YNPJbaI8Uunz
https://dl.doubtnut.com/l/_Ty0MGhnyzHe9


24. A wooden block is �oating on water at 

keeping a portion V of its volume outside water. If

the temperature of the water is increased from

 to , then what change of V will be

observed?

Watch Video Solution

0∘C

0∘C 20∘C

25. A piece of ice with a cork in it is �oating on

water in a beaker. Will the level of water in the

beaker change after complete melting of the ice?

Watch Video Solution

https://dl.doubtnut.com/l/_Ty0MGhnyzHe9
https://dl.doubtnut.com/l/_Yl8g9NKZhonY


26. A piece of ice with a stone in it is �oating on

water in a beaker. Will the level of water in the

beaker change after complete melting of the ice?

Watch Video Solution

27. A man carries a bucket containing water in one

hand and a live �sh in the other. If he releases the

�sh into the bucket of water, will he carry less

weight?

View Text Solution

https://dl.doubtnut.com/l/_S2VyFlWsLHWD
https://dl.doubtnut.com/l/_2T28miZEkf8C
https://dl.doubtnut.com/l/_zBaDIaDNCwgU


28. A bird is sitting at the bottom of a cage and, in

this condition, the cage is weighed with the help

of a spring balance. Now, the bird starts �ying

inside the cage. Will the reading of the balance

change?

View Text Solution

29. Two balloons of the same volume are �lled

with two gases at the same pressure, one with

hydrogen and the other with helium. Which of the

two experiences a greater upward force?

Vi T t S l ti

https://dl.doubtnut.com/l/_zBaDIaDNCwgU
https://dl.doubtnut.com/l/_AMJefsdlqG0E


View Text Solution

30. An egg sinks in fresh water, but it �oats when

a suitable quantity of salt is mixed in that water.

Why?

Watch Video Solution

31. A solid sphere and a hollow sphere having the

same mass and external radius are immersed in

the same liquid. Which one will feel heavier?

Watch Video Solution

https://dl.doubtnut.com/l/_AMJefsdlqG0E
https://dl.doubtnut.com/l/_U8BXtF6m1ozI
https://dl.doubtnut.com/l/_GNFRZXScfmWB


32. A glass of water is placed on one of the pans

of a balance. On the other pan, another similar

glass of water is placed with a piece of wood

�oating on it. Water is at the same level in both

the glasses. Which of the two glasses is heavier?

Explain your answer.

View Text Solution

33. A �at disc, a solid cube and a solid sphere of

equal mass made of the same material are

completely immersed in water. Which one of them

https://dl.doubtnut.com/l/_REa0504fe52K
https://dl.doubtnut.com/l/_inisPmWba8P8


will experience the minimum and which one will

experience the maximum buoyant force?

Watch Video Solution

34. A hollow glass sphere is balanced by

counterpoising weights made of brass in a

common balance. The whole system is then

covered with an air-tight bell jar and the jar is

evacuated. What will be the result?

View Text Solution

https://dl.doubtnut.com/l/_inisPmWba8P8
https://dl.doubtnut.com/l/_0ReZpyRLkqc3


35. A common balance has a beaker of water and a

piece of stone in one of the pans and is balanced.

Now, the stone is dipped into the beaker of water.

Is any change in reading of the balance observed?

Watch Video Solution

36. What will happen if the upper part of a ship is

made heavier than its lower part?

View Text Solution

https://dl.doubtnut.com/l/_BJnJNvEHmYL7
https://dl.doubtnut.com/l/_imEkI0XS1YBf


Exercise

37. Determine the change in potential energy of a

body when it is raised through a height h, inside

water. Volume of the body is V, its density is  and

the density of water is . Given your answer for

the situations when (i)  and (ii) .

Watch Video Solution

ρ

ρ0

ρ > ρ0 ρ < ρ0

1. Sphere of iron and lead having same mass are

completely immersed in water. Density of lead is

https://dl.doubtnut.com/l/_qzGBR2yFMmsO
https://dl.doubtnut.com/l/_AcnXgyv9JgYZ


more than that of iron. Apparent loss of weight is

 for iron sphere and  for lead sphere. Then 

 is

A. 1

B. between 0 and 1

C. 0

D. 

Answer: D

Watch Video Solution

w1 w2

w1 /w2

> 1

https://dl.doubtnut.com/l/_AcnXgyv9JgYZ


2. The radius of a cylinderical container is r. When

a liquid is poured into the container up to a

height h, then the thrust on the bottom and that

on the lateral surface of the container become

equal. In this case

A. 

B. h = r

C. h = 2r

D. h = 4r

Answer: B

W t h Vid S l ti

h =
r

2

https://dl.doubtnut.com/l/_SJIXOVrY8xfj


Watch Video Solution

3. The density  of water of bulk modulus B at a

depth y in the ocean is related to the density at

surface  by the relation

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

ρ

ρ0

ρ = ρ0(1 − )
ρ0gy

B

ρ = ρ0(1 + )
ρ0gy

B

ρ = ρ0(1 + )
B

ρ0gy

ρ = ρ0(1 − )
B

ρ0gy

https://dl.doubtnut.com/l/_SJIXOVrY8xfj
https://dl.doubtnut.com/l/_3HzHfzQIhDDd


4. Two identical cylindrical containers contain a

liquid of density d. The bases of the containers lie

on the same horizontal plane. The depths of

liquid in the base two containers are 

respectively and the base areas of both

containers is A. If the two containers are

connected by a pipe, then the work done by

gravity to equalize the levels of liquid in the two

containers is

A. 

B. 

h1 and h2

(h1 − h2)gd

(h1 − h2)gAd

https://dl.doubtnut.com/l/_3HzHfzQIhDDd
https://dl.doubtnut.com/l/_M8yOh0XmXmT2


C. 

D. 

Answer: D

View Text Solution

(h1 − h2)2
gAd

1

2

(h1 − h2)2
gAd

1

4

5. The dimensions of a black of iron of density

 are . It is weighed

by immersing it completely in water. Its apparent

weight will be

A. 

5g ⋅ cm− 3 5cm × 5cm × 5cm

(5 × 5 × 5 × 5) × g

https://dl.doubtnut.com/l/_M8yOh0XmXmT2
https://dl.doubtnut.com/l/_1uhn4hwnvIwq


B. 

C. 

D. 

Answer: B

Watch Video Solution

(4 × 4 × 4 × 5) × g

(3 × 5 × 5 × 5) × g

(4 × 5 × 5 × 5) × g

6. There is a layer of oil over mercury in a

container. The density of mercury is 

and that of the oil is . A

homogeneous sphere remains immersed with half

of its volume in mercury and the other half in oil.

13.6g ⋅ cm− 3

0.8g ⋅ cm− 3

https://dl.doubtnut.com/l/_1uhn4hwnvIwq
https://dl.doubtnut.com/l/_e4VDILTwndfg


The density of the material of the sphere in

 is

A. 3.3

B. 6.4

C. 7.2

D. 12.8

Answer: C

Watch Video Solution

g ⋅ cm− 3

https://dl.doubtnut.com/l/_e4VDILTwndfg


7. When a block is suspended in air from a spring

balance, it reads 60 N. When the block is

immersed completely in water, the spring balance

reads 40 N. The speci�c gravity of the block is

A. 

B. 6

C. 2

D. 3

Answer: D

Watch Video Solution

3

2

https://dl.doubtnut.com/l/_ntppEyQNrR80


8. A wooden cubic block with a 200 g mass �oats

in water just fully immersed. When the mass is

removed, the block �oats up by 2 cm. The length

of each side of the cube is

A. 5 cm

B. 10 cm

C. 15 cm

D. 20 cm

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_Bl9GYaaStiRA


9. A piece of ice of density  �oats on

water. The part of the piece of ice that remains

outside the water surface is

A. 0.2

B. 0.35

C. 0.1

D. 0.25

Answer: C

Watch Video Solution

900kg ⋅ m− 3

https://dl.doubtnut.com/l/_v3aQzlpcPENA
https://dl.doubtnut.com/l/_EXnxO8zVRPN1


10. Two stretched membranes of area

 are kept at the same depth in a

liquid. The ratio of the pressures on them is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2m2 and 3m2

1: 1

2: 3

√2: √3

22 : 32

https://dl.doubtnut.com/l/_EXnxO8zVRPN1


11. If a pressure is applied on any part of an

enclosed �uid, then that pressure

A. acts on all parts of the �uid with increased

magnitude

B. acts on all wall of the container with

decreased magnitude

C. increases according to the mass of the �uid

and is then transmitted

D. is transmitted throughout the �uid with

undiminished magnitude and acts normally

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


on the wall of the container in contact with

the �uid

Answer: D

Watch Video Solution

12. The pressure exerted by a liquid at the bottom

of the container containing the liquid does not

depend on

A. accelerating due to gravity

B. height of the liquid column in the container

https://dl.doubtnut.com/l/_UyVWnZmDjWzS
https://dl.doubtnut.com/l/_rjNjBEd66xVh


C. area of the bottom of the container

D. density of the liquid

Answer: C

Watch Video Solution

13. Bar is a unit of pressure. 1 bar = ?

A.  Pa

B.  Pa

C.  Pa

D.  Pa

104

105

106

107

https://dl.doubtnut.com/l/_rjNjBEd66xVh
https://dl.doubtnut.com/l/_gsNdnx4MKPNm


Answer: B

Watch Video Solution

14. The working principle of a hydraulic press

depends on

A. Boyle's law

B. Pascal's law

C. Dalton's law of partial pressure

D. Newton's law of gravitation

Answer: B

https://dl.doubtnut.com/l/_gsNdnx4MKPNm
https://dl.doubtnut.com/l/_rkbeflXQLv8s


View Text Solution

15. A thin uniform cylindrical shell, closed at both

ends is partially �lled with water. It is �oating

vertically in water in half-submerged state. If  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 �lled is  is less than 0.5

B. more than half �lled if  is less than 

C. half �lled if  is less than 0.5

ρc

ρc

ρc 1.0

ρc

https://dl.doubtnut.com/l/_rkbeflXQLv8s
https://dl.doubtnut.com/l/_BJWW6S9sOwO4


D. less than half �lled if  is less than 0.5

Answer: D

View Text Solution

ρc

16. Which of the following works on Pascal's law?

A. barometer

B. hydraulic lift

C. venturimeter

D. sprayer

https://dl.doubtnut.com/l/_BJWW6S9sOwO4
https://dl.doubtnut.com/l/_ZlUn0TjoSJht


Answer: B

View Text Solution

17. If the liquid used in a hydraulic press is

replaced by a gas, then the press

A. continues to work as before

B. does not work

C. works but cannot be used for heavy duty

D. none of the avoe

Answer: C

https://dl.doubtnut.com/l/_ZlUn0TjoSJht
https://dl.doubtnut.com/l/_r5OydsRnzohD


View Text Solution

18. The radii of two thin circular discs are 0.03 m

and 0.04 m respectively. They are placed inside a

liquid at the same depth. The ratio of the thrusts

acting on them is

A. 

B. 

C. 

D. 

9: 16

3: 4

4: 3

√3: 2

https://dl.doubtnut.com/l/_r5OydsRnzohD
https://dl.doubtnut.com/l/_yQ8s1Fr43jKe


Answer: A

Watch Video Solution

19. The diameters of the smaller and larger

pistons of a hydraulic press are 

respectively. If the force applied on the smaller

piston is , then the force developed on the

larger piston will be

A. 

B. 

C. 

d1 and d2

F1

F2 = ⋅ F1

d2
2

d2
1

F2 = ⋅ F1

d2
1

d2
2

F2 = ⋅
d2

1

d2
2

1

F1

https://dl.doubtnut.com/l/_yQ8s1Fr43jKe
https://dl.doubtnut.com/l/_lgxnYRrkmahL


D. 

Answer: A

Watch Video Solution

F2 = ⋅
d2

2

d2
1

1

F1

20. A hole is made at a depth h on the wall of a

container containing a liquid. The velocity of e�ux

of the liquid through the hole is

A. zero

B. 

C. 

√gh

√2gh

https://dl.doubtnut.com/l/_lgxnYRrkmahL
https://dl.doubtnut.com/l/_ZFmaZ8LuxJou


D. dependent on the density of the liquid

Answer: C

Watch Video Solution

21. A cylindrical vessel contains water up to a

height H. A hole is made on the wall of vessel. If

the jet of water coming out from the hole

traverses the maximum distance from the base of

the vessel, then the hole is situated

https://dl.doubtnut.com/l/_ZFmaZ8LuxJou
https://dl.doubtnut.com/l/_WRS4WVMCw43g


A. at a depth H from the upper surface of

water

B. at a depth  from the upper surface of

water

C. at a depth  from the upper surface of

water

D. at a depth  from the upper surface of

water

Answer: B

View Text Solution

H

2

H

4

3H
4

https://dl.doubtnut.com/l/_WRS4WVMCw43g


22. A tank contains water up to a height H. A hole

is made at a depth h from the upper surface. The

horizontal range of the jet of water coming out

from the hole is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2√h(H − h)

4√h(H + h)

4√h(H − h)

2√h(H + h)

https://dl.doubtnut.com/l/_ZrU4x6BkrD8L


23. Of the following substances, which one can be

lifted upwards with more ease with the help of a

hydrogen-�lled balloon?

A. 1 kg steel

B. 1 kg feather

C. 1 kg lead

D. 1 kg water

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_0Q74DKTDESY0
https://dl.doubtnut.com/l/_wkqiJuDLUWdt


24. A man is carrying a bucket of water in one

hand and a piece of plastic in the other. When the

piece of plastic is dropped into the water of the

bucket, then the man

A. carries more weight than before

B. carries less weight than before

C. carries the same weight as before

D. carries more or less weight than before

depending on the density of the plastic

Answer: C

Watch Video Solution

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


25. A body remains �oating in a liquid kept in a

beaker. If the entire system falls under gravity,

then the upthrust of the liquid acting on the body

will be

A. zero

B. equal to the weight of the displaced liquid

C. equal to the weight of the part of the

exposed to air

D. equal to the weight of the immersed part of

the body in that liquid

https://dl.doubtnut.com/l/_wkqiJuDLUWdt
https://dl.doubtnut.com/l/_Tq2DRR001KVK


Answer: A

Watch Video Solution

26. A body �oats in a liquid fully submerged. If the

body is pressed slightly downwards and then

released, it will

A. oscillate up and down

B. remain at rest in its new position

C. return to the previous position quickly

D. return to the previous position slowly

https://dl.doubtnut.com/l/_Tq2DRR001KVK
https://dl.doubtnut.com/l/_zfwMOgY6J2ii


Answer: B

View Text Solution

27. A bird is sitting on the �oor of a wire cage. This

cage is carried by a boy. In this situation, if the

bird starts �ying inside the cage, then the boy will

feel that

A. the cage has become heavier than before

B. the cage has become lighter than before

https://dl.doubtnut.com/l/_zfwMOgY6J2ii
https://dl.doubtnut.com/l/_nJ1yeAYVQqIi


C. the weight of the cage remains the same as

before

D. the cage appears lighter �rst and then

heavier

Answer: B

View Text Solution

28. A boat of length 3m and breadth 2m is �oating

on water in a lake. When a man rides on the boat,

it sinks 1 cm more. The mass of the man is

https://dl.doubtnut.com/l/_nJ1yeAYVQqIi
https://dl.doubtnut.com/l/_0Q3f24kh0LIR


A. 60 kg

B. 72 kg

C. 12 kg

D. 128 kg

Answer: A

Watch Video Solution

29. A wooden block is �oating on water in a closed

vessel. If the entire space above the water is

evacuated, then

https://dl.doubtnut.com/l/_0Q3f24kh0LIR
https://dl.doubtnut.com/l/_MvEEBd1wpKGp


A. the block �oats up more

B. the block sinks more

C. the block will remain in the same position

D. none of the above

Answer: B

Watch Video Solution

30. A body is �oating on a liquid. The upthrust by

the liquid acting on the body is

A. equal to the weight of the displaced liquid

https://dl.doubtnut.com/l/_MvEEBd1wpKGp
https://dl.doubtnut.com/l/_2N1iwOa7dYna


B. zero

C. less than the weight of the displaced liquid

D. weight of the body - weight of the displaced

liquid

Answer: A

Watch Video Solution

31. A block of wood and a solid lead sphere are

kept in a container with water up to its brim. Now,

https://dl.doubtnut.com/l/_2N1iwOa7dYna
https://dl.doubtnut.com/l/_kxqmQSnNLtFP


if the lead sphere is placed on the �oating block

of wood, then the level of water

A. will remain the same

B. will fall

C. will rise and some water will over�ow from

the container

D. will change depending on the shape of the

lead sphere

Answer: C

View Text Solution

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


32. Two solid pieces one of steel and other of

aluminium when immersed completely in water

have equal weights. When the solid pieces are

weighed in air

A. the weight of aluminium is half the weight

of steel

B. steel piece will weigh more

C. they have the same weight

D. aluminium piece will weigh more

Answer: D

https://dl.doubtnut.com/l/_7FaGZuzdyHrw


Watch Video Solution

33. A man is sitting on a boat in a pond. If the man

drinks some water from the pond, the level of

water in the pond

A. will remain the same

B. will fall

C. will rise

D. will rise or fall depending on the amount of

water drunk by the man

Answer: A

https://dl.doubtnut.com/l/_7FaGZuzdyHrw
https://dl.doubtnut.com/l/_B6grM19Qi45J


Watch Video Solution

34. A piece of ice is �oating on a liquid of density

 kept in a beaker. If the piece of ice

melts completely, then the liquid level in the

beaker

A. will rise

B. will fall

C. will remain the same

D. will fall down �rst and then return to the

original level

1.5g ⋅ cm− 3

https://dl.doubtnut.com/l/_B6grM19Qi45J
https://dl.doubtnut.com/l/_t1ZZHLt9FU3L


Answer: A

Watch Video Solution

35. A wooden block of mass 120 kg �oats on water.

The density of the wooden block is .

The weight that should be placed on the wooden

block so that it just sinks will be

A. 80 kg

B. 50 kg

C. 60 kg

600kg ⋅ m− 3

https://dl.doubtnut.com/l/_t1ZZHLt9FU3L
https://dl.doubtnut.com/l/_K7U9P0xkMRj3


D. 30 kg

Answer: A

Watch Video Solution

36. A body with a uniform cross-section �oats on a

liquid. The density of the liquid is thrice the

density of the body. The part of the body that

remains above the liquid is

A. 

B. 

2

3

5

6

https://dl.doubtnut.com/l/_K7U9P0xkMRj3
https://dl.doubtnut.com/l/_I78hc0RKSOB2


C. 

D. 

Answer: A

Watch Video Solution

1

6

1

3

37. A body remains �oating in a liquid with a part

of it immersed in the liquid. If the body along with

the liquid is taken to the moon, then the body

A. will remain �oating as before

https://dl.doubtnut.com/l/_I78hc0RKSOB2
https://dl.doubtnut.com/l/_9vQeHkaxJUyi


B. will remain �oating with a greater part of it

inside the liquid than before

C. will remain �oating with a lesser part of it

inside the liquid than before

D. will sink in the liquid

Answer: A

Watch Video Solution

38. With increase in temperature, the upthrust

acting on a body immersed in a liquid

https://dl.doubtnut.com/l/_9vQeHkaxJUyi
https://dl.doubtnut.com/l/_TYHw1Ia8BC2T


A. increases

B. decreases

C. remains unchanged

D. none of these

Answer: B

Watch Video Solution

39. A block of wood of mass m and density  is

tied with a thread and rigidly �xed at the bottom

of a vessel. The vessel is �lled with a liquid of

ρ

https://dl.doubtnut.com/l/_TYHw1Ia8BC2T
https://dl.doubtnut.com/l/_X16FIoZYlmib


Very Short Answer Type Questions

density . The tension acting on the

string is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

σ(σ > ρ)

( )mg
σ − ρ

σ

( )mg
σ − ρ

ρ

mg
ρ

σ

mg
σ

ρ

https://dl.doubtnut.com/l/_X16FIoZYlmib
https://dl.doubtnut.com/l/_q8xhotFl3HRI


1. On what other factor does the pressure at a

point in a liquid depend besides the depth of that

point and the acceleration due to gravity at that

place?

Watch Video Solution

2. The pressure at all points on the same

horizontal plane inside a liquid are equal' - is the

statement true or false?

Watch Video Solution

https://dl.doubtnut.com/l/_q8xhotFl3HRI
https://dl.doubtnut.com/l/_wBYbtsrINsnA
https://dl.doubtnut.com/l/_xqKtggq20ElM


3. If two immiscible liquids in a U-tube are in

equilibrium, then how are the heights of the two

liquids from the surface of separation related

with the densities of the two liquids?

Watch Video Solution

4. Besides the volume of the immersed part of a

body in a liquid and acceleration due to gravity,

on what factor does the buoyancy acting on a

body depend?

Watch Video Solution

https://dl.doubtnut.com/l/_xqKtggq20ElM
https://dl.doubtnut.com/l/_yaxzmS4Dkk1k


5. For a body �oating partly immersed in a liquid,

state whether the density of the body will be

greater or less than the density of the liquid.

Watch Video Solution

6. A liquid does not undergo change in density

due to change in pressure.' State whether the

statement is true of false.

Watch Video Solution

https://dl.doubtnut.com/l/_zFMLoFWnhqoC
https://dl.doubtnut.com/l/_G7TMhdHWkwk0


7. Density of a substance = speci�c gravity of a

substance  density of ________. [Fill in the blank]

Watch Video Solution

×

8. In all system of unit, the value of speci�c gravity

is _________. [Fill in the blank]

Watch Video Solution

9. The density of the material of a body in its

weightless condition remains _________. [Fill in the

https://dl.doubtnut.com/l/_9v2uAqjfFBYU
https://dl.doubtnut.com/l/_UzvxxCFWuMYl
https://dl.doubtnut.com/l/_pXzab6KzpwyP


blank]

Watch Video Solution

10. If the density of a body is more than the

density of a liquid, then the body sinks in that

liquid.' - State whether the statement is true or

false?

Watch Video Solution

11. The weight of a body in air is 100 g and its

weight in water is 40 g. Find the volume of the

https://dl.doubtnut.com/l/_pXzab6KzpwyP
https://dl.doubtnut.com/l/_B1HmhSd5Vubm
https://dl.doubtnut.com/l/_VEYoYp5vBB1X


body.

Watch Video Solution

12. Which quantity represents the normal force

applied on unit area of a surface?

Watch Video Solution

13. Is pressure a vector quantity?

Watch Video Solution

https://dl.doubtnut.com/l/_VEYoYp5vBB1X
https://dl.doubtnut.com/l/_vi9KCdB1s9yu
https://dl.doubtnut.com/l/_yYokeonumHpR
https://dl.doubtnut.com/l/_03Yjnyn98RUB


14. Write down the variation of the pressure at a

point in a liquid to its density.

Watch Video Solution

15. During the construction of a dam, the base of

the dam wall is usually made wider.' - Correct or

incorrect?

Watch Video Solution

16. Due to the upthrust of a liquid, a body

immersed in the liquid su�ers an apparent _____ in

https://dl.doubtnut.com/l/_03Yjnyn98RUB
https://dl.doubtnut.com/l/_5X28FPk4GLBr
https://dl.doubtnut.com/l/_sp0gXQeN9HpV


weight. [Fill in the blank]

Watch Video Solution

17. Standard atmospheric pressure is equal to

pressure exerted by _____ cm of mercury column.

[Fill in the blank]

Watch Video Solution

18. What is the height of homogeneous column of

air?

Watch Video Solution

https://dl.doubtnut.com/l/_sp0gXQeN9HpV
https://dl.doubtnut.com/l/_OBJdYllZCwli
https://dl.doubtnut.com/l/_G1HTNZdUTKge


19. Does a hydraulic press work if the liquid in it is

replaced by a gas?

Watch Video Solution

20. What is the name of the upward force exerted

by displaced liquid or gas on a body when it is

partly or totally immersed in it?

Watch Video Solution

https://dl.doubtnut.com/l/_G1HTNZdUTKge
https://dl.doubtnut.com/l/_M86KRkJfJfh7
https://dl.doubtnut.com/l/_Y3aSNXi6B6VA


21. Does buoyancy depend on the depth up to

which a body is completely immersed in a liquid?

Watch Video Solution

22. What fraction of �oating ice remains below

the surface of water?

Watch Video Solution

23. In which direction does the buoyant force act?

Watch Video Solution

https://dl.doubtnut.com/l/_lJLjT5wMmRjP
https://dl.doubtnut.com/l/_KvdMF8u671OE
https://dl.doubtnut.com/l/_EYIcLsrxvaUA


24. What is the dimension of buoyancy?

Watch Video Solution

25. Name the principle which is e�ective in a

hydraulic press.

View Text Solution

26. Thrust = pressure  ________. [Fill in the blank]

Watch Video Solution

×

https://dl.doubtnut.com/l/_EYIcLsrxvaUA
https://dl.doubtnut.com/l/_jtdizmaQOP31
https://dl.doubtnut.com/l/_Db1GUgDKEQg8
https://dl.doubtnut.com/l/_ZcQiTEg4q7GB


27. In the tilted position of a �oating body, the

point at which the vertical line drawn through the

centre of buoyancy cuts the central line, name the

point of the body.

View Text Solution

28. Due to the upthrust of a liquid, the weight of a

body immersed in that liquid decreases or

increase?

Watch Video Solution

https://dl.doubtnut.com/l/_ZcQiTEg4q7GB
https://dl.doubtnut.com/l/_U9mXG5ab8299
https://dl.doubtnut.com/l/_t5fFN2Y2qqHW


29. 1 torr = ________  [Fill in the blank]

Watch Video Solution

dyn ⋅ cm− 2

30. Is Archimedes' principle applicable in the case

of a freely-falling body?

Watch Video Solution

31. Is Archimedes' principle applicable inside an

arti�cial satellite revolving around the earth?

https://dl.doubtnut.com/l/_t5fFN2Y2qqHW
https://dl.doubtnut.com/l/_SXIJupKgu3aD
https://dl.doubtnut.com/l/_TqTB29pzrMa8
https://dl.doubtnut.com/l/_PDQ8waKXnDNS


Watch Video Solution

32. A boat �oating in a pond is carrying a number

of stones. If the stones are dropped into the

pond, will the water level rise or fall?

Watch Video Solution

33. Does Archimedes' principle hold good in the

case of a gas?

Watch Video Solution

https://dl.doubtnut.com/l/_PDQ8waKXnDNS
https://dl.doubtnut.com/l/_sCmGenRSC6ri
https://dl.doubtnut.com/l/_zZIPaPuRqPiF
https://dl.doubtnut.com/l/_Hws1qD2bNxnw


34. State whether a lump of iron �oats or sinks in

mercury.

Watch Video Solution

35. Where does the centre of buoyancy lie in a

displaced liquid.

View Text Solution

36. If the weight of a body is greater than the

weight of the liquid displaced by it, then the body

https://dl.doubtnut.com/l/_Hws1qD2bNxnw
https://dl.doubtnut.com/l/_dy7kFmAbNsay
https://dl.doubtnut.com/l/_XGfIamvsOUid


______ in that liquid. [Fill in the blank]

Watch Video Solution

37. What is the apparent weight of a �oating

body?

Watch Video Solution

38. When a ship enters a river from the sea. What

will you �nd?

Watch Video Solution

https://dl.doubtnut.com/l/_XGfIamvsOUid
https://dl.doubtnut.com/l/_ODHvuKz8lwwm
https://dl.doubtnut.com/l/_FWCp33p0DRIc


39. A wooden block is �oating on water in a closed

vessel. If the air in the vessel is compressed, then

the block will ________ more. [Fill in the blank]

Watch Video Solution

40. State whether the weight of a body measured

in air will be more or less than its weight in

vacuum.

Watch Video Solution

https://dl.doubtnut.com/l/_JoQJqntUlOXp
https://dl.doubtnut.com/l/_r7Gl89komtCz


Short Answer Type Questions I

Short Answer Type Questions Ii

1. Which is easier to lift in the air - 1kg of steel or 1

kg of wool?

Watch Video Solution

2. Why can burning petrol not be extinguished by

pouring water over it?

Watch Video Solution

https://dl.doubtnut.com/l/_YU8a0GlV46MS
https://dl.doubtnut.com/l/_BG07HtUFBKLk


1. A solid glass cube is placed at the bottom of a

container. When the container is �lled with

mercury, it is seen that no displacement of the

glass cube occurs. Explain why.

Watch Video Solution

2. A hollow glass sphere, containing atmospheric

air, is weighed in air with the help of a balance.

The sphere is then broken into pieces and the

broken pieces are weighed again in air. Will there

be any di�erence in the two weights? (Assume

https://dl.doubtnut.com/l/_7C5NRg82itll
https://dl.doubtnut.com/l/_czgaSn0dB81c


that the air pressure inside the sphere was equal

to the external atmospheric pressure)

Watch Video Solution

3. Two closed containers of equal weight and size

are to be dipped into water up to the same depth.

There is a hole at the bottom of one of the

containers through which water can enter it. For

which container, more work has to be done?

Watch Video Solution

https://dl.doubtnut.com/l/_czgaSn0dB81c
https://dl.doubtnut.com/l/_k8q9Ngmlx9KC


Problem Set I

4. Two balloons of equal weight and volume are

�lled with hydrogen gas. One of the balloons is

made of rubber while the other is made of

incompressible polythene. If hydrogen gas does

not leak from either balloon, then which balloon

will rise higher?

Watch Video Solution

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


1. The speci�c gravity of silver is 10.5. Calculate the

density of silver in the CGS system and in SI.

Watch Video Solution

2. The mass and volume of an alloy made of

copper and lead are 320 g and  respectively.

Calculate the volumes of copper and lead present

in it. The speci�c gravities of copper and lead are

8.89 and 11.37 respectively.

Watch Video Solution

30cm3

https://dl.doubtnut.com/l/_KkKUKVEj696S
https://dl.doubtnut.com/l/_kjgbTuBv36ia
https://dl.doubtnut.com/l/_qzpRhva56Ev1


3. A container has 90 g sulphuric acid of speci�c

gravity 1.8. If 90g of water is mixed it, then what

will be the contraction in volume during the

preparation of the mixture? [speci�c gravity of the

mixture = 1.5]

Watch Video Solution

4. A body of mass 300 g is �oating in saline water

with half of the body outside. What are the

volume and density of the material of that body?

[Density of saline water = ]

W t h Vid S l ti

1.03g ⋅ cm− 3

https://dl.doubtnut.com/l/_qzpRhva56Ev1
https://dl.doubtnut.com/l/_5ll1dMiXIqN1


Watch Video Solution

5. A ring made of diamond and gold weighs

 in air and  in water. The speci�c

gravities of gold and diamond are 19.3 and 3.5

respectively. Determine the mass of diamond.

Watch Video Solution

5g × g 4.6g × g

6. An iceberg is �oating on sea water. What part of

it remains above water? The densities of ice and

sea water are 

respectively.

0.918g ⋅ cm− 3 and 1.03g ⋅ cm− 3

https://dl.doubtnut.com/l/_5ll1dMiXIqN1
https://dl.doubtnut.com/l/_IIS8XRge4Ypx
https://dl.doubtnut.com/l/_FxcmMMV0wHin


Watch Video Solution

7. A piece of iron is �oating in mercury. If  part

of the piece remains below mercury, then what

will be its density? The density of mercury =

Watch Video Solution

5

9

13.59g ⋅ cm− 3

8. 0.2 part of the volume of a body �oating in a

liquid remains exposed to air. In water, 0.1 part of

https://dl.doubtnut.com/l/_FxcmMMV0wHin
https://dl.doubtnut.com/l/_TCUe7KDkRxzc
https://dl.doubtnut.com/l/_1jb83Q9wMwi3


that �oating body remains exposed to the outside

air. Calculate the density of the liquid.

Watch Video Solution

9. The height of a water-�lled conical vessel is 0.5

m, the area of its base is . The vessel

is placed on its base upon a table. Find the thrust

of water on the table.

Watch Video Solution

20 × 10− 4m2

https://dl.doubtnut.com/l/_1jb83Q9wMwi3
https://dl.doubtnut.com/l/_GVrvP8JC0LTz


10. A beaker contains mercury to a depth of 4 cm

and above it there is water of depth 12 cm. What

is the total pressure acting on the bottom of the

beaker? [density of mercury = ,

atmospheric pressure = 76 cm of mercury]

Watch Video Solution

13.6g ⋅ cm− 3

11. If the atmospheric pressure is ,

then, at what depth below water, will the pressure

exerted by water be 3 times the atmospheric

pressure?

105N ⋅ m− 2

https://dl.doubtnut.com/l/_r4X46pDssqlW
https://dl.doubtnut.com/l/_6kuwTHQmCW5g


Watch Video Solution

12. The pressure of water of a tap on the ground

�oor of a building is  and that of a

tap on the top �oor of the building is

. Determine the height of the

building.

Watch Video Solution

590000N ⋅ m− 2

198000N ⋅ m− 2

13. The diameters of the smaller and the larger

pistons of a hydraulic press are 5 cm and 45 cm

respectively. What force should be applied on the

https://dl.doubtnut.com/l/_6kuwTHQmCW5g
https://dl.doubtnut.com/l/_03togz23s75b
https://dl.doubtnut.com/l/_Xg5ECTtyYTOZ


smaller piston of the press, so that the thrust

developed on the larger piston is 39690 N?

Watch Video Solution

14. The lengths of the two arms of a �rst class

lever used in a hydraulic press are 20 cm and 100

cm. The radii of the larger and the smaller pistons

are 30 cm and 3 cm respectively. If a force of 196 N

is applied at the handle of the lever, then what

thrust will be developed on the larger piston?

Watch Video Solution

https://dl.doubtnut.com/l/_Xg5ECTtyYTOZ
https://dl.doubtnut.com/l/_xyJKdGMDSM25
https://dl.doubtnut.com/l/_48NPkZx2HsxO


15. The diameters of the two pistons of a hydraulic

pressare 8 cm and 80 cm. The smaller piston is

attached at a distacne of 60 cm from the fulcrum

of the lever whose total length is 360 cm. To

develop a thrust of 49 N on the larger piston,

what force should be applied at the handle of the

lever?

Watch Video Solution

16. The ratio of the diameters of the smaller and

the larger pistons of a hydraulic press is 1 : 5. The

https://dl.doubtnut.com/l/_48NPkZx2HsxO
https://dl.doubtnut.com/l/_BslSgXmwMRox


ratio of the lengths of the arms of the lever used

is 1 : 8. If a force of 490 N is applied at the handle

of the lever, then how much thrust will be

developed on the larger pistion?

Watch Video Solution

17. The ratio of the diameters of the two pistons

in a hydraulic press is 16 : 3 and the ratio of the

lengths of the arms of a �rst class lever used in it

is 9 : 4. What is the mechanical advantage of the

press?

Watch Video Solution

https://dl.doubtnut.com/l/_BslSgXmwMRox
https://dl.doubtnut.com/l/_XJIBEQQC5409


18. The area of the piston of a lift pump is .

How much force should be applied to lift water up

to a height of 300 m with the help of that pump?

Watch Video Solution

20cm2

19. The density of a body is d and that of air is .

Prove that the real weight of the body, weighed W

in air, is .

Watch Video Solution

ρ

W0 =
W

1 − ρ/d

https://dl.doubtnut.com/l/_XJIBEQQC5409
https://dl.doubtnut.com/l/_3n8isdfp6AYt
https://dl.doubtnut.com/l/_5UG5ERM9pRWp
https://dl.doubtnut.com/l/_uwnRz32u1nLi


20. The mass of a body is 200g. Keeping  part

of its volume exposed to air, the body is �oating

in mercury. If the speci�c gravity of mercury is 13.6,

then what will be the speci�c gravity of the body?

Watch Video Solution

9

17

21. The volume of a piece of �oating wax is

 of its volume is in water. Determine

the mass and speci�c gravity of the piece of wax.

Watch Video Solution

22cm3. 20cm3

https://dl.doubtnut.com/l/_uwnRz32u1nLi
https://dl.doubtnut.com/l/_8faD44NJgCTG
https://dl.doubtnut.com/l/_A6mMQC9Ak4ZL


22. The cross-sectional area of a cylinder is .

It �oats vertically in water and alcohol with 8 cm

and 10 cm immersed respectively. Determine the

mass of the cylinder and the density of alcohol.

View Text Solution

4cm2

23. A metallic sphere of volume  contains

a cavity of volume  inside it. A force of

1960 dyn is required to immerse the sphere

completely in water. What is the density of the

metal?

View Text Solution

2000cm3

1720cm3

https://dl.doubtnut.com/l/_A6mMQC9Ak4ZL
https://dl.doubtnut.com/l/_SwJWstKDsvI8


24. A body of mass 4 kg and density 

is suspended with a metallic wire of length 1 m

and diameter 2 mm. If the body is totally

immersed in water, what will be the elongation of

the wire? Young's modulus of the metal =

View Text Solution

2.5g ⋅ cm− 3

2 × 1011N ⋅ m− 2 and g = 9.8m ⋅ s− 2

25. The mass of a capillary tube is 4.576 g. If a

mercury thread is introduced into the tube, it

https://dl.doubtnut.com/l/_SwJWstKDsvI8
https://dl.doubtnut.com/l/_pDDGTcZlHRwN
https://dl.doubtnut.com/l/_LWtXbRzHcqcK


weighs 4.925 g. If the length of this mercury

thread is 3.435 cm, then determine the average

diameter of the bore of the capillary tube.

[speci�c gravity of mercury = 13.6]

View Text Solution

26. In a cistern there is water up to a depth of 1.2

m. There is a circular hole of diameter 1 cm at the

bottom of the cistern. To stop the �ow of water

through this hole, what force should be applied

on the hole?

Watch Video Solution

https://dl.doubtnut.com/l/_LWtXbRzHcqcK
https://dl.doubtnut.com/l/_5r6UeODB7GC0


27. The area of the bottom of a water-�lled bottle

is . The mouth of the bottle is corked and

the area of the cork is . If a force of 0.49 N is

applied on the cork, then what thrust will be

exerted on the bottom of the bottle?

Watch Video Solution

20cm2

1cm2

28. Suspended from a thread, a piece of iron of

mass 160 g remains immersed completely in

https://dl.doubtnut.com/l/_5r6UeODB7GC0
https://dl.doubtnut.com/l/_sR7Jjwmu1ift
https://dl.doubtnut.com/l/_C9k8FZqM17EH


water. If the speci�c gravity of iron is 8, calculate

the tension in the thread.

Watch Video Solution

29. The density of the material of an idol is

. The mass of the idol is 400 g and it

weighs  when completely immersed in

water. Determine the volume of the cavity inside

the idol.

Watch Video Solution

10.5g ⋅ cm− 3

358g × g

https://dl.doubtnut.com/l/_C9k8FZqM17EH
https://dl.doubtnut.com/l/_3mspwuL5lOPS


Problem Set Ii

1. A rectangular vessel of length, breadth and

depth 4m, 3m and 2m respectively is completely

�lled with water. What will be the thrust actine on

two adjacent faces of the vessel?

Watch Video Solution

2. The width of the lock-gate of a canal is 3m. On

one side, the depth of water is 4.5m and on the

other side the depth is 3m. Determine the

https://dl.doubtnut.com/l/_SdYlkq8gA3ib
https://dl.doubtnut.com/l/_82WF9nQ14w8M


resultant thrust exerted by the water on the lock-

gate.

Watch Video Solution

3. A conical-shaped container with a base

diameter of 30 cm and a height of 40 cm is

completely �lled with a liquid. If the density of this

liquid is , then determine the mass

of the liquid in it and the thrust developed on the

base of the cone.

Watch Video Solution

1.03g ⋅ cm− 3

https://dl.doubtnut.com/l/_82WF9nQ14w8M
https://dl.doubtnut.com/l/_ZCDSn4Z1RCKp
https://dl.doubtnut.com/l/_JSb40EnZsNeB


4. A tank having a base area of  and a height

of 5 m is half-�lled with water and the remaining

half is �lled with a liquid of density .

Calculate the total thrust exerted at the bottom

of the tank. [ ]

Watch Video Solution

20m2

0.86g ⋅ cm− 3

g = 10m ⋅ s− 2

5. There is some mercury in a U-tube. Water is

poured into one of its arms and kerosene into the

other. When the heights of the water and the

kerosene oil are 4cm and 5cm respectively, the

https://dl.doubtnut.com/l/_JSb40EnZsNeB
https://dl.doubtnut.com/l/_GoHs327HCpqq


level of mercury in both the arms becomes the

same. Calculate the density of kerosene oil.

Watch Video Solution

6. Mercury is poured into a U-tube of uniform

bore such that the level of mercury remains 20 cm

below the open ends in both arms. Now, one arm

is �lled completely with water and the other arm

with kerosene. Calculate the lengths of the water

column and the kerosene column. The speci�c

gravities of kerosene and mercury are 0.8 and 13.6

resspectively.

https://dl.doubtnut.com/l/_GoHs327HCpqq
https://dl.doubtnut.com/l/_gGfSRWClHufz


Watch Video Solution

7. A U-tube of uniform bore containing para�n oil

in one limb and water in the other is placed

vertically on a table. The top and the bottom of

the para�n oil column from the table are

respectively at heights of 18.4 cm and 6.4 cm. The

top of the water column is 16.6 cm above the

table. Calculate the speci�c gravity of para�n oil.

Watch Video Solution

https://dl.doubtnut.com/l/_gGfSRWClHufz
https://dl.doubtnut.com/l/_3uwl62XGEqfP


8. The cross-sectional area and length of each arm

of a U-tube are  and 33 cm respectively.

Mercury is poured into it up to a height of 6.8 cm

in each arm. Now water is poured into one of the

arms to �ll it completely. If the density of mercury

is , then determine the volume of

water poured into it.

Watch Video Solution

1cm2

13.6g ⋅ cm− 3

9. The cross-sectional areas of the two arms of a

U-tube are  respectively. Some1cm2 and 0.1cm2

https://dl.doubtnut.com/l/_2x77BdcnjQjZ
https://dl.doubtnut.com/l/_Q0hBxpvv8yhL


water is poured inside the tube. How much liquid

of density  should be poured into

the wider limb so that water rises by 15 cm in the

narrow limb?

Watch Video Solution

0.85g ⋅ cm− 3

10. A U-tube of uniform cross-section contains

some water. When  of water is poured into it,

the water level rises by 1 cm in each arm of the

tube. Now if  of oil is poured through one

of the limbs, the water level rises further by 2.2 cm

in the other limb. Calculate the density of the oil.

4cm3

10cm3

https://dl.doubtnut.com/l/_Q0hBxpvv8yhL
https://dl.doubtnut.com/l/_Jv8lKGcbL6sq


Watch Video Solution

11. A mass of 1000 kg is to be raised with the help

of a hydraulic press. The ratio of the diameters of

its pistons is 1 : 5 and the mechanical advantage

of the press is 4. What force has to be applied on

the smaller piston of the press?

Watch Video Solution

12. A hollow sphere of density  is

�oating in a liquid of density 

3.1g ⋅ cm− 3

1.5g ⋅ cm− 3

https://dl.doubtnut.com/l/_Jv8lKGcbL6sq
https://dl.doubtnut.com/l/_8FfbGUEWhjIg
https://dl.doubtnut.com/l/_tXEpPlGNNzO0


remaining completely immersed in it. The external

diameter of the sphere is 10 cm. Determine its

internal diameter.

Watch Video Solution

13. The external and internal diameters of a

hollow sphere are 6 cm and 8 cm respectively. The

sphere �oats completely immersed in a liquid of

density . What is the density of the

material of the sphere?

Watch Video Solution

1.2g ⋅ cm− 3

https://dl.doubtnut.com/l/_tXEpPlGNNzO0
https://dl.doubtnut.com/l/_bPiq3v9HVnvg
https://dl.doubtnut.com/l/_xVX25FcVSFVR


14. By means of a hydrostatic balance, it is found

that an iron cylinder and a glass cylinder of equal

radii, when completely immersed in water, balance

each other. If the speci�c gravities of iron and

glass are 7.2 and 2.55 respectively, then determine

the ratio of the lengths of the two cylinders.

Watch Video Solution

15. A piece of cork of density ,

attached to a metal piece of mass 10 g and of

density , is found to �oat completely

0.25g ⋅ cm− 3

5g ⋅ cm− 3

https://dl.doubtnut.com/l/_xVX25FcVSFVR
https://dl.doubtnut.com/l/_NgVYETUCRgmH


immersed in water. Determine the volume of the

piece of cork.

Watch Video Solution

16. When a body of mass 200 g is placed on a

wooden cube, the cube �oats completely

immersed in water. When the body is removed,

the cube �oats up 2 cm above the surface of the

water. What is the volume of the cube?

Watch Video Solution

https://dl.doubtnut.com/l/_NgVYETUCRgmH
https://dl.doubtnut.com/l/_u4ZThHDSiWrY


17. When a piece of cork of speci�c gravity 0.25 is

tied with a metal piece of speci�c gravity 8, the

combination is found neither to �oat nor to sink

in alcohol of speci�c gravity 0.8. What is the ratio

of the masses of the piece of cork and the piece of

metal?

Watch Video Solution

18. What should be the minimum area of an ice

block of thickness 30 cm so that it can �oat on

https://dl.doubtnut.com/l/_DUbIUV3Z6adi
https://dl.doubtnut.com/l/_N6SZLbdFQ3ND


water with a man of mass 90 kg on it? The density

of ice = .

Watch Video Solution

0.9g ⋅ cm− 3

19. A metallic sphere of radius 4 mm sinks in

water. If it is coated with wax of a uniform

thickness of 3 mm, it can just �oat in water. If the

density of wax is , then what will be

the density of the metal?

Watch Video Solution

0.8g ⋅ cm− 3

https://dl.doubtnut.com/l/_N6SZLbdFQ3ND
https://dl.doubtnut.com/l/_rqU8CW42fBfK


20. A vessel contains mercury and water. An iron

cylinder just �oats vertically in that vessel. What is

the ratio of the immersed parts of the cylinder in

water and in mercury? The density of mercury =

 and the density of iron = 

.

Watch Video Solution

13.6g ⋅ cm− 3

7.78g ⋅ cm− 3

21. A string can withstand a maximum tension of

. A stone of mass 3.5 kg is suspended in

water by the string. What part of the stone

3kg × g

https://dl.doubtnut.com/l/_aZ2CCIu5Y4KT
https://dl.doubtnut.com/l/_vpttCKF6Pw8H


should be drawn out of the water bu pulling the

string so that the string snaps? 

The speci�c gravity of stone = 1.5.

Watch Video Solution

22. Two bodies of identical size but made of

di�erent materials remain immersed completely

in water. One of them remains suspended with

the help of a thread and the tension acting on

that thread is . The other is anchored to

the bottom of the vessel by a thread so that it

cannot �oat up and the tension acting on this

500g × g

https://dl.doubtnut.com/l/_vpttCKF6Pw8H
https://dl.doubtnut.com/l/_Dewinj1arkO1


thread is . If the volume of each body is 

, then determine the mass and density of

each body.

Watch Video Solution

12.5g × g

50cm3

23. A hollow spherical glass ball sinks in spirit

(density ) remaining immersed just

below the surface of the spirit. What will be the

immersed fraction when the ball �oats on

sulphuric acid? [Density of sulphuric acid =

]

Watch Video Solution

0.8g ⋅ cm− 3

1.8g ⋅ cm− 3

https://dl.doubtnut.com/l/_Dewinj1arkO1
https://dl.doubtnut.com/l/_qWmnQmhtk7bX


24. When a body is put into three liquids in

succession, it �oats with  of its

volume immersed in the three liquids respectively.

If the body is put into a mixture of these liquids,

mixed in equal volumes, what fraction of its

volume will remain under the liquid?

Watch Video Solution

, and
1

2

1

3

1

4

25. The weights of a body in air and water are W

and W' respectively. Prove that the apparent

https://dl.doubtnut.com/l/_qWmnQmhtk7bX
https://dl.doubtnut.com/l/_edFUb0cy6df3
https://dl.doubtnut.com/l/_ToioemtZsjA3


weight of the body when immersed in a liquid of

density  will be .

Watch Video Solution

δ W ' ' = W − (W − W ' )δ

26. A body �oats on a liquid of speci�c gravity 

with f part of it immersed in that liquid. It also

�oats on another liquid of speci�c gravity  with

(1 - f) part of it immersed. Prove that the speci�c

gravity of the body = .

Watch Video Solution

S1

S2

S1S2

S1 + S2

https://dl.doubtnut.com/l/_ToioemtZsjA3
https://dl.doubtnut.com/l/_nYkwHjH0pJGv


27. When a body �oats in a liquid, x part of its

volume remains exposed to air. If the body is

immersed completely inside the liquid and then

released, what will be the upward acceleration of

the body?

Watch Video Solution

28. The density of the material of a body is

 and its weight in air is . If

the density of the material of the counterpoising

weight if  and the density of air is 

0.76g ⋅ cm− 3 40g × g

8.4g ⋅ cm− 3

https://dl.doubtnut.com/l/_80HU0pCDt1Xu
https://dl.doubtnut.com/l/_E9bina9lRkgx


, then what is the real weight of the

body?

View Text Solution

1.293g ⋅ L− 1

29. There is a cavity of radius r present in a sphere

made of concrete of radius R. The cavity is �lled

with sawdust. The sphere �oats just immersed in

water. The speci�c gravities of concrete and

sawdust are 2.4 and 0.3 respectively. What is the

ratio of the masses of concrete and sawdust?

Watch Video Solution

https://dl.doubtnut.com/l/_E9bina9lRkgx
https://dl.doubtnut.com/l/_q4iyKPaQHbVV
https://dl.doubtnut.com/l/_RWD8CzHkkVG5


30. Two bodies weigh the same when measured in

water. The mass of one is 30 g and its speci�c

gravity is 6. If the mass of the other body is 45g,

then what will be its speci�c gravity?

Watch Video Solution

31. The volume and mass of a buoy are 1000 L and

950 kg respectively. It is anchored to the bottom

of the sea with a light chain which keeps it

�oating inside the water. The speci�c gravity of

sea water is 1.02. What is the tension in the chain?

h id l i

https://dl.doubtnut.com/l/_RWD8CzHkkVG5
https://dl.doubtnut.com/l/_MsHlaXFhooR8


Hots Numerical Problems

Watch Video Solution

32. A piece of cork (density ) is placed

at the bottom of water. If now the cork is released,

then prove that it will rise upwards with an

acceleration of .

Watch Video Solution

0.8g ⋅ cm− 3

g

4

https://dl.doubtnut.com/l/_MsHlaXFhooR8
https://dl.doubtnut.com/l/_3Wwm4GGeyUqk


1. A U-tube is partly �lled with water. A liquid,

immiscible in water, is poured into one arm until

the level of the liquid comes to a height h above

the water level in the other arm. The water in the

second arm is at a height d above its previous

level in this arm. Calculate the density of the

liquid.

Watch Video Solution

2. A U-tube is almost half-�lled with mercury. The

wider limb has an area of cross-section of ,2cm2

https://dl.doubtnut.com/l/_C0Vs0IV1RTR8
https://dl.doubtnut.com/l/_XUwCD6ugazQf


and the cross-section of the narrow limb is .

If  of water is poured into the wider limb,

then what will be the depression of the mercury

level in that limb? The density of mercury =

.

Watch Video Solution

1cm2

52cm3

13.6g ⋅ cm− 3

3. A body �oats on a liquid with n-part of its

volume immersed in the liquid. The body is

released at a depth d inside the liquid. Show that

it will reach the surface after a time 

.

√
2(1 − n)d

ng

https://dl.doubtnut.com/l/_XUwCD6ugazQf
https://dl.doubtnut.com/l/_ADhNKQlztKiL


Watch Video Solution

4. A vessel contains some oil of speci�c gravity 0.6

on water in it. The upper surface of a wooden

block, having each side 10 cm, remains �oating

completely immersed in oil. The lower surface of

the block remains 2 cm below the surface of

water. Determine the mass of the wooden block

Watch Video Solution

https://dl.doubtnut.com/l/_ADhNKQlztKiL
https://dl.doubtnut.com/l/_Bq8d4P7ITn1s


5. A man along with a lump of stone is on a

�oating boat in a swimming pool of length 10 m

and breadth 5 m. The mass of the stone is 40 kg

and its speci�c gravity is 3. If the man drops the

stone from the boat into the water, then what will

be the rise or fall in the water level of the pool?

View Text Solution

6. Each side of an iron cube is 5 cm. This cube

�oats on mercury. What height of the cube

remains above the surface of mercury? To cover

https://dl.doubtnut.com/l/_5XpAMbIebZnF
https://dl.doubtnut.com/l/_WxE7CHfzChg2


the cube, if water is poured over mercury, then

what will be the height of the water column? The

density of iron is  and the density of

mercury is .

Watch Video Solution

7.2g ⋅ cm− 3

13.6g ⋅ cm− 3

7. A body �oats in a liquid with th of its volume

above the liquid. If the body is released at a depth

d inside the liquid, show that it takes time of

 to reach the surface.

Watch Video Solution

1

4

√
6d

g

https://dl.doubtnut.com/l/_WxE7CHfzChg2
https://dl.doubtnut.com/l/_jll0bvUElbQ0


8. A sphere made of rubber of speci�c gravity  is

released at a depth h inside a liquid of speci�c

gravity . How much above the surface of

the liquid will the sphere jump? Neglect all types

of resisting force.

View Text Solution

ρ

σ(ρ < σ)

9. A �at-bottomed glass tube has a diameter of 4

cm and weighs . The centre of gravity of

the empty tube is 10 cm above the bottom. Find

the amount of water which must be poured into

30g × g

https://dl.doubtnut.com/l/_PSgTWENEMquN
https://dl.doubtnut.com/l/_waM119Wuwf6Y


the tube so that when it is �oating vertically in a

tank of water, the centre of gravity of the system

is at the mid-point of the immersed length of the

tube.

View Text Solution

10. A cubical wooden block of side 3 cm �oats on

water kept in a vessel. The lower face of the cube

just touches the free end of a vertical spring �xed

at the bottom of the vessel. Find the maximum

weight that can be put on the block so that the

weight does not touch water. The speci�c gravity

https://dl.doubtnut.com/l/_waM119Wuwf6Y
https://dl.doubtnut.com/l/_IeTFLmxeg9w2


of wood = 0.8 , the force constant of the spring =

.

View Text Solution

50N ⋅ m− 1 and g = 10m ⋅ s− 2

11. The pressure at the bottom of a well is four

times that at a point 2.5 m below its top. If the

atmospheric pressure is equal to the pressure of

10 m of a water column, then what is the depth of

the well?

Watch Video Solution

https://dl.doubtnut.com/l/_IeTFLmxeg9w2
https://dl.doubtnut.com/l/_MELbgRhNpdrT


12. The mouth of a bottle is corked and through it

a hollow tube is inserted. The bottle and some

part of the tube is �lled with mercury. If  of

mercury is poured into the tube, then what will be

the increase in the thrust on the bottom of the

bottle? Diameter of the bottom of the bottle is 12

cm and the internal diameter of the tube is 6mm.

View Text Solution

1cm3

13. The height of a cylindrical tank is 0.4 m. The

upper end of it open whose diameter is 0.16 m. It

https://dl.doubtnut.com/l/_TU40dl2jyGCP
https://dl.doubtnut.com/l/_bdQUp6EHKkMG


contains water up to a height of 0.16m. How much

would be the time required to empty the tank

through a hole of radius  m at the bottom of

the tank?

View Text Solution

10− 3

14. A rubber ball of radius R and mass m is

released at a depth h below the surface of water.

How much above the suface of water will the ball

rise? [Neglect all types of obstruction]

View Text Solution

https://dl.doubtnut.com/l/_bdQUp6EHKkMG
https://dl.doubtnut.com/l/_gIaxxgs5ex83
https://dl.doubtnut.com/l/_PoBjY9M9DLvg


15. A large block of ice 5 m thick has a vertical hole

drilled through it and is �oating in the middle of a

lake. What is the minimum length of a rope

required to lift up a bucket full of water through

the hole? The density of ice is .

Watch Video Solution

0.9g ⋅ cm− 3

16. The volume and mass of a hydrogen gas

balloon are 1000 L and 1 kg respectively. The

density of the material of a block is 

and the density of air is . Find the

91.3g ⋅ L− 1

1.3g ⋅ L− 1

https://dl.doubtnut.com/l/_PoBjY9M9DLvg
https://dl.doubtnut.com/l/_qGvEz3iLuUCy


maximum volume of the block that can be raised

by the bolloon?

View Text Solution

17. A vertical o�-shore structure is built to

withstand a maximum stress of Pa. Is the

structure suitable for putting up on top of an oil

well in the ocean? Take the depth of the ocean to

be roughly 3 km and ignore ocean currents.

Watch Video Solution

109

https://dl.doubtnut.com/l/_qGvEz3iLuUCy
https://dl.doubtnut.com/l/_YThQGNjJ8Ujl


18. A tank with a square base of area  is

divided by a vertical partition in the middle. The

bottom of the partition has a small-hinged door

of area . The tank is �lled with water in one

compartment, and an acid (of relative density 1.7)

in the other, both to a height of 4.0 m. Compute

the force necessary to keep the door closed.

Watch Video Solution

1.0m2

20cm2

19. During blood transfusion the needle is

inserted in a vein where the gauge pressure is

https://dl.doubtnut.com/l/_UbMlGpBlFR8E
https://dl.doubtnut.com/l/_uYWyc8nXuMtw


2000 Pa. At what height must the blood container

be placed so that blood may just enter the vein?

The density of whole blood is 

.

Watch Video Solution

1.06 × 103kg ⋅ m− 3

20. The diameter and height of a narrow

cylindrical vessel are 10 cm and 15 cm respectively.

The vessel contains  of water and the

mass of the vessel is 114 g. The vessel is then

placed inside a large vessel and water is poured

into it. For what maximum level-height of water in

200cm3

https://dl.doubtnut.com/l/_uYWyc8nXuMtw
https://dl.doubtnut.com/l/_RhAcFC9bIbb7


the large vessel, will the cylindrical vessel just

�oat up?

View Text Solution

21. A uniform rod of density  is placed in a wide

tank containing a liquid of density .

The depth of liquid in the tank is half the length

of the rod. The rod is in equilibrium, with its lower

end resting on the bottom of the tank. In this

position the rod makes an angle  with the

horizontal. Determine .

View Text Solution

ρ

ρ0(ρ0 > ρ)

θ

θ

https://dl.doubtnut.com/l/_RhAcFC9bIbb7
https://dl.doubtnut.com/l/_BMRRfhinN3ec


Entrance Corner Assertion Reason Type

1. Statement I : If a barometer is accelerated

upwards, the level of mercury in the tube of the

barometer will decrease. 

Statement II : The e�ective value of g will increase,

so upthrust will increase.

A. Statement I is true, statement II is true ,

statement II is a correct explanation for

statement I.

https://dl.doubtnut.com/l/_BMRRfhinN3ec
https://dl.doubtnut.com/l/_mSUBZRssokvT


B. Statement I is true, statement II is true ,

statement II is not a correct explanation for

statement I.

C. Statement I is true, statement II is false.

D. Statement I is false, statement II is true.

Answer: B

Watch Video Solution

2. Statement I : A hydrogen-�lled balloon stops

rising after it has attained a certain height in the

https://dl.doubtnut.com/l/_mSUBZRssokvT
https://dl.doubtnut.com/l/_pIQCIrjdIqIA


sky. 

Statement II : The atmospheric pressure

decreases with height and becomes zero when

maximum height is attained.

A. Statement I is true, statement II is true ,

statement II is a correct explanation for

statement I.

B. Statement I is true, statement II is true ,

statement II is not a correct explanation for

statement I.

C. Statement I is true, statement II is false.

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


D. Statement I is false, statement II is true.

Answer: C

Watch Video Solution

3. Statement I : A solid sphere and a hollow

sphere of same material are �oating in a liquid.

Radius of both spheres are same. Percentage of

volume immersed of both the spheres wil be

same. 

Statement II : Upthrust acts on volume of liquid

https://dl.doubtnut.com/l/_pIQCIrjdIqIA
https://dl.doubtnut.com/l/_LIwop6qCcUZh


displaced. It has nothing to do with whether the

body is solid or hollow.

A. Statement I is true, statement II is true ,

statement II is a correct explanation for

statement I.

B. Statement I is true, statement II is true ,

statement II is not a correct explanation for

statement I.

C. Statement I is true, statement II is false.

D. Statement I is false, statement II is true.

https://dl.doubtnut.com/l/_LIwop6qCcUZh


Answer: D

Watch Video Solution

4. Statement I : For a �oating body to be in stable

equilibrium, its centre of buoyancy must be

located above the centre of gravity. 

Statement II : The torque developed by the weight

of the body and the upthrust will restore the

body back to its normal position, after the body is

disturbed.

https://dl.doubtnut.com/l/_LIwop6qCcUZh
https://dl.doubtnut.com/l/_zsEzK5oBICmf


A. Statement I is true, statement II is true ,

statement II is a correct explanation for

statement I.

B. Statement I is true, statement II is true ,

statement II is not a correct explanation for

statement I.

C. Statement I is true, statement II is false.

D. Statement I is false, statement II is true.

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_zsEzK5oBICmf


5. Statement I : The blood pressure in humans is

greater at the feet than that at the brain. 

Statement II : Pressure of liquid at any point is

proportional to height, density of liquid and

acceleration due to gravity.

A. Statement I is true, statement II is true ,

statement II is a correct explanation for

statement I.

B. Statement I is true, statement II is true ,

statement II is not a correct explanation for

statement I.

https://dl.doubtnut.com/l/_Eg1AOFFln2AA


C. Statement I is true, statement II is false.

D. Statement I is false, statement II is true.

Answer: A

Watch Video Solution

6. Statement I : A cylinder �tted with a movable

piston contains a certain amount of liquid in

equilibrium with its vapour. The temperature of

the system is kept constant with the help of a

thermostat. When the volume of the vapour is

decreased by moving the piston inwards, the

https://dl.doubtnut.com/l/_Eg1AOFFln2AA
https://dl.doubtnut.com/l/_OZrtyoFo3po0


vapour pressure does not increase. 

Statement II : Vapour in equilibrium with its liquid,

at a constant temperature, does not obey Boyle's

law.

A. Statement I is true, statement II is true ,

statement II is a correct explanation for

statement I.

B. Statement I is true, statement II is true ,

statement II is not a correct explanation for

statement I.

C. Statement I is true, statement II is false.

https://dl.doubtnut.com/l/_OZrtyoFo3po0


D. Statement I is false, statement II is true.

Answer: A

View Text Solution

7. Statement I : A body �oats in a liquid with a

fraction n of its volume above the surface of the

liquid. If the system is taken to a planet where the

acceleration due to gravity is greater than that on

earth, the fraction n will decrease. 

Statement II : For �otation, the weight of the body

is equal to the weight of the liquid displaced.

https://dl.doubtnut.com/l/_OZrtyoFo3po0
https://dl.doubtnut.com/l/_D8s9kWKvNRmn


A. Statement I is true, statement II is true ,

statement II is a correct explanation for

statement I.

B. Statement I is true, statement II is true ,

statement II is not a correct explanation for

statement I.

C. Statement I is true, statement II is false.

D. Statement I is false, statement II is true.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_D8s9kWKvNRmn


Multiple Correct Answers Type

1. A spring balance A reads 2 kg with a block

suspended from it. Another balance B reads 5 kg

when a beaker with liquid is put on the pan of the

balance. When the block is immersed in water

A. the balance A will read more than 2 kg

B. the balance B will read more than 5 kg

C. the balance A will read less than 2 kg

D. the balance A will read 2 kg and the balance

B will read 5 kg

https://dl.doubtnut.com/l/_tA2HqPm1U0Pk


Answer: B::C

Watch Video Solution

2. A closed vessel is half �lled with water. There is

a hole near the top of the vessel and air is

pumped out from this hole. As a result

A. the water level will rise up in the vessel

B. the pressure at the surface of the water will

decrease

https://dl.doubtnut.com/l/_tA2HqPm1U0Pk
https://dl.doubtnut.com/l/_lGUnPOM5obxM


C. the force by the water on the bottom of the

vessel will decrease

D. the density of the liquid will decrease

Answer: B::C

Watch Video Solution

3. When a body of density  and volume V is

�oating in a liquid of density 

A. its true weight is 

B. loss in its weight is 

ρ

σ

V ρg

V σg

https://dl.doubtnut.com/l/_lGUnPOM5obxM
https://dl.doubtnut.com/l/_0pq1lJSqpcQa


C. its apparent weight is zero

D. its density  is less than that of liquid 

Answer: A::C::D

Watch Video Solution

ρ σ

4. A wire is found to have a length L when it is

loaded with a block of mass M and relative density

n. When the block is immersed in water, the

length of the wire reduces by x, then

https://dl.doubtnut.com/l/_0pq1lJSqpcQa
https://dl.doubtnut.com/l/_yHnxPTLJaeup


A. weight of water displaced when the block is

immersed in water is 

B. the apparent loss of weight due to

immersion is 

C. the original length of the wire before it was

loaded is 

D. the original length of the wire before it was

loaded is 

Answer: A::B::C

View Text Solution

Mg

n

Mg(1 − )
1

n

L1 = L − nx

L1 = L −
x

n

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


Comprehension Type

1. An engineering �rm is assigned the job to

design the cylindrical pressured water tank for a

future colony on Mars, where the acceleration due

to gravity is . The pressure at the

surface of the water will be 130 kPa and depth of

the water will be 14.2 m. The pressure of the air in

the building outside the tank will be 93 kPa. 

Find the net downward force on the tank's �at

bottom of area 

A. 179.4 kN

3.71m ⋅ s− 2

2m2

https://dl.doubtnut.com/l/_AjBVWGAgMi4v


B. 365.4 kN

C. 105.36 kN

D. none

Answer: A

View Text Solution

2. An engineering �rm is assigned the job to

design the cylindrical pressured water tank for a

future colony on Mars, where the acceleration due

to gravity is . The pressure at the

surface of the water will be 130 kPa and depth of

3.71m ⋅ s− 2

https://dl.doubtnut.com/l/_AjBVWGAgMi4v
https://dl.doubtnut.com/l/_eP3lZpmo2kdG


the water will be 14.2 m. The pressure of the air in

the building outside the tank will be 93 kPa. 

What is the buoyant force on a wooden block of

mass 2 kg and relative density 0.8, height 10 cm?

A. 5.94 N

B. 7.42 N

C. 1.48 N

D. none

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_eP3lZpmo2kdG


Integer Answer Type

1. A cylinder has radius 8 cm. Up to what height (in

cm) should it be �lled with water so that the

thrust on its walls is equal to that on its bottom?

Watch Video Solution

2. Mass of a balloon with its contents is 1.5kg. It is

descending with an acceleration equal to half of

acceleration due to gravity. If it is to go up with

the same acceleration keeping the volume same,

https://dl.doubtnut.com/l/_cFOoU24ZVKXy
https://dl.doubtnut.com/l/_8OPyBqPNpNG7


what amount of mass (in kg) should be

decreased?

Watch Video Solution

3. A ball whose density is  falls

into water from a height of 9 cm. To what depth

does the ball sink?

Watch Video Solution

0.4 × 103kg ⋅ m− 3

4. A water tank is 20 m deep. If a water barometer

reads 10 m at that place, then what is the

https://dl.doubtnut.com/l/_8OPyBqPNpNG7
https://dl.doubtnut.com/l/_F2BM6Yll6E6f
https://dl.doubtnut.com/l/_xGSmIJj2ap1c


Examination Archive

pressure (in SI unit) at the bottom of the tank in

atmosphere?

Watch Video Solution

1. Explain the working principle of hydraulic press

using Pascal's law.

Watch Video Solution

https://dl.doubtnut.com/l/_xGSmIJj2ap1c
https://dl.doubtnut.com/l/_E6vxrGATijJn


2. What is buoyancy? On what factors do it

depend?

Watch Video Solution

3. The density of a body is d and that of air is . If

the body weighs w in air, what will be its actual

weight?

Watch Video Solution

ρ

https://dl.doubtnut.com/l/_PtaBd8pECgnf
https://dl.doubtnut.com/l/_nUvbeU6L1nIQ


4. How is the law of multiplication of thrust

(force) obtained from the Pascal's law?

Watch Video Solution

5. Does the principle of multiplication of thrust

violate the principle of conservation of energy?

Discuss.

Watch Video Solution

6. What are the SI units of thrust and pressure?

https://dl.doubtnut.com/l/_0znw4MFOlgIt
https://dl.doubtnut.com/l/_8CaAT6YWAyOU
https://dl.doubtnut.com/l/_O2zJuLt7Owe0


Wbjee

Watch Video Solution

7. A drop of oil rises through water with an

acceleration . If  is a constant quantity and g

is the acceleration due to gravity, �nd the speci�c

gravity of the oil. Neglect the friction of water.

Watch Video Solution

αg α

https://dl.doubtnut.com/l/_O2zJuLt7Owe0
https://dl.doubtnut.com/l/_LEkB0nIB6TZU


1. A uniform rod is suspended horizontally from

its mid-point. A piece of metal whose weight is W

is suspended at a distance l from the mid-point.

Another weight  is suspended on the other

side at a distance  from the mid-point to bring

the rod to a horizonatl postion. When W is

completely immersed in water,  needs to be

kept at a distance  from the mid-point to get the

rod into horizontal postion. The speci�c gravity of

the metal piece is

A. 

B. 

W1

l1

W1

l2

W

W1

Wl1

Wl − W1l2

https://dl.doubtnut.com/l/_hVzZUXvA5uXT


C. 

D. 

Answer: C

View Text Solution

l1

l1 − l2

l1

l2

2. A wooden block is �oating on water kept in a

beaker. 40% of the block is above the water

surface. Now the beaker is kept inside a lift that

starts going upward with acceleration equal to

g/2. The block will then

https://dl.doubtnut.com/l/_hVzZUXvA5uXT
https://dl.doubtnut.com/l/_D0Gwbf0WieGu


A. sink

B. �oat with 10% above the water surface

C. �oat with 40% above the water surface

D. �oat with 70% above the water surface

Answer: C

Watch Video Solution

3. To determine the composition of a bimetalic

alloy, a sample is �rst weighed in air and then in

water. These weights are found to be w1 and w2

https://dl.doubtnut.com/l/_D0Gwbf0WieGu
https://dl.doubtnut.com/l/_lauROcTtuAIY


respectively. If the densities of the two

constituent metals are  respectively,

then the weight of the �rst metal in the sample is

(where  is the density of water)

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

p1 and p2

ρw

[w1(ρ2 − ρw) − w2ρ2]
ρ1

ρw(ρ2 − ρ1)

[w1(ρ2 − ρw) + w2ρ2]
ρ1

ρw(ρ2 + ρ1)

[w1(ρ2 + ρw) − w2ρ1]
ρ1

ρw(ρ2 − ρ1)

[w1(ρ2 − ρw) − w2ρ1]
ρ1

ρw(ρ2 − ρ1)

https://dl.doubtnut.com/l/_lauROcTtuAIY
https://dl.doubtnut.com/l/_QukPhuIzg3pw


4. A hollow sphere of external radius R and

thickness  is made of a metal of

density . The sphere will �oat in water if

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

t( < < R)

ρ

t ≤
R

ρ

t ≤
R

3ρ

t ≤
R

2ρ

t ≥
R

3ρ

https://dl.doubtnut.com/l/_QukPhuIzg3pw
https://dl.doubtnut.com/l/_89jCxQ3741MU


5. A cylinder of height h is �lled with water and is

kept on a block of height h/2. The level of water in

the cylinder is kept constant. Four holes

numbered 1, 2, 3 and 4 are at the side of the

cylinder and at heights 0, h/4, h/2 and 3h/4

respectively. When all four holes are opened

together, the hole from which water will reach

farthest distance on the plane PQ is the hole

number 

A. 1

B. 2

https://dl.doubtnut.com/l/_89jCxQ3741MU


C. 3

D. 4

Answer: B

View Text Solution

6. There is a circular tube in a vertical plane. Two

liquids which do not mix and of densities

 are �lled in the tube. Each liquid

subtends  angle at centre. Radius joining their

interface makes an angle  with vertical. Ratio

d1 and d2

90∘

α

https://dl.doubtnut.com/l/_89jCxQ3741MU
https://dl.doubtnut.com/l/_Z9q7dTq6XlSb


 is  

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

d1 /d2

1 + sinα

1 − sinα

1 + cosα

1 − cosα

1 + tanα

1 − tanα

1 + sinα

1 − cosα

https://dl.doubtnut.com/l/_Z9q7dTq6XlSb


7. An open glass tube is immersed in mercury in

such a way that a length of 8 cm extends above

the mercury level. The open end of the tube is

then closed and sealed and the tube is raised

vertically up by additional 46 cm. What will be

length of the air column above mercury in the

tube now? (Atmospheric pressrure = 76 cm of Hg)

A. 16 cm

B. 22 cm

C. 38 cm

D. 6 cm

https://dl.doubtnut.com/l/_9oHFNiMeKhJi


Answer: A

View Text Solution

8. Two non-mixing liquids of densities  and

 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

�oats with its axis vertical and length 

in the denser liquid. The density d is equal to

A. 

B. 

ρ

nρ(n > 1)

pL(p < 1)

{2 + (n + 1)p}ρ

{2 + (n − 1)p}ρ

https://dl.doubtnut.com/l/_9oHFNiMeKhJi
https://dl.doubtnut.com/l/_G99HYvRYTxU7


Cbse Scanner

C. 

D. 

Answer: C

Watch Video Solution

{1 + (n − 1)p}ρ

{1 + (n + 1)p}ρ

1. Using Pascal's law, explain with a neat �gure, the

working of a hydraulic lift. Mention any one

situation from your daily life where hydrostatic

paradox is useful.

https://dl.doubtnut.com/l/_G99HYvRYTxU7
https://dl.doubtnut.com/l/_YPRUwKWMABij


View Text Solution

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

