
PHYSICS

BOOKS - DC PANDEY ENGLISH

PROPERTIES OF MATTER

Jee Main

1. In a hydraulic lift at a service station, the radii of the large

and small piston are in the ratio of 20 : 1. What weight

placed on the small piston will be su�cient to lift a car of

mass 1200 kg ?

A. 3.75 Kg

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_QMJE8YumBKWM


B. 37.5 kg

C. 7.5 kg

D. 75 kg

Answer: A

Watch Video Solution

2. Two vessels  and  of di�erent shapes have the same

base area and are �lled with water up to the same height 

(see �gure). The force exerted by water on the base is  for

vessel  and  for vessel . The respective weights of the

A B

h

FA

A FB B

https://dl.doubtnut.com/l/_QMJE8YumBKWM
https://dl.doubtnut.com/l/_qDAcRHKbffox


water �lled in vessels are  and . Then  

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

WA WB

FA > FB, wA > wB

FA = FB, wA > wB

FA = FB, wA < wB

FA > FB, wA = wB

https://dl.doubtnut.com/l/_qDAcRHKbffox
https://dl.doubtnut.com/l/_OpTzeK0Z6ssl


3. The reading of a spring balance when a block is

suspended from it in air is 60 N. This reading is changed to

40 N when the block is submerged in water. The relative

density of the block is:

A. 3

B. 2

C. 6

D. 

Answer: A

Watch Video Solution

3/2

https://dl.doubtnut.com/l/_OpTzeK0Z6ssl


4. The velocity of the liquid coming out of a small hole of a

vessel containing two di�erent liquids of densities  and 

as shown in the �gure is 

A. 

B. 

2ρ ρ

√6gh

2√gh

https://dl.doubtnut.com/l/_t3vEnGKAMaKh


C. 

D. 

Answer: B

Watch Video Solution

2√2gh

√gh

5. A block of silver of mass  hanging from a string is

immersed in a liquid of relative density . If relative

density of silver is , then tension in the string will be

A. 37.12 N

B. 42 N

C. 73 N

D. 21 N

4kg

0.72

10

https://dl.doubtnut.com/l/_t3vEnGKAMaKh
https://dl.doubtnut.com/l/_C61w4ArglFV3


Answer: A

Watch Video Solution

6. Figure shows water �lled in a symmetrical container. Four

pistons of equal area  are used at the four openings to

keep the water in equilibrium. Now an additional force  is

applied at each piston. The increase in the pressure at the

A

F

https://dl.doubtnut.com/l/_C61w4ArglFV3
https://dl.doubtnut.com/l/_40KOmEOSUFCf


centre of the container due to this addition is 

A. 

B. 

C. 

D. 0

Answer: A

Watch Video Solution

F

A

2F

A

4F

A

https://dl.doubtnut.com/l/_40KOmEOSUFCf


7. The radii of the two columns is U-tube are  and 

. When a liquid of density  (angle of contact is 

 is �lled in it, the level di�erent of liquid in two arms is

h. The surface tension of liquid is 

 acceleration due to gravity)

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

r1

r2(r2 > r1) ρ

0∘ ))

(g =

ρghr1r2

2(r2 − r1)

ρgh(r2 − r1)

2r1r2

2(r2 − r1)

ρghr1r2

ρgh

2(r2 − r1)

https://dl.doubtnut.com/l/_40KOmEOSUFCf
https://dl.doubtnut.com/l/_99bjt5WQLpEW


8. A capillary tube of radius R is immersed in water and

water rises in it to a height H . Mass of water in the capillary

tube is . M If the radius of the tube is doubled, mass of

water that will rise in the capillary tube will now be

A. 2 M

B. M

C. 8 M

D. 4 M

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_BerYPbt04a9E


9. A water drop is divided into eight equal droplets. The

pressure di�erence between inner and outer sides of big

drop is

A. same as that for smaller droplet

B.  of that for smaller droplet

C.  of that for smaller droplet

D. twice of that for smaller droplet

Answer: B

Watch Video Solution

1/2

1/4

10. An air bubble of radius  in water is at a depth  below

the water surface at some instant. If  is atmospheric

r h

P

https://dl.doubtnut.com/l/_ZiH2ApRC3qes
https://dl.doubtnut.com/l/_62GzZg9TkhJp


pressure,  and  are density and surface tension of water

respectively . the pressure inside the bubble will be :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

d T

p + hdg −
4T
r

p + hdg +
2T
r

p + hdg −
2T
r

p + hdg +
4T
r

11. At critical temperature, the surface tension of a liquid

A. is zero

B. is ini�nity

https://dl.doubtnut.com/l/_62GzZg9TkhJp
https://dl.doubtnut.com/l/_dqiqwK4FzaFv


C. is same as that it has at any other temperature

D. Cannot be determined

Answer: A

Watch Video Solution

12. A mass  is suspended from a wire . Change in length of

the wire is . Now the same wire is stretched to double its

length and the same mass is suspended from the wire. The

change in length in this case will become (it is suspended

that elongation in the wire is within the proportional limit)

A. 

B. 

m

Δl

Δl

2Δl

https://dl.doubtnut.com/l/_dqiqwK4FzaFv
https://dl.doubtnut.com/l/_SLl04nbYiecD


C. 

D. 

Answer: C

Watch Video Solution

4Δl

8Δl

13. A glass capillary tube of inner diameter 0.28 mm is

lowered vertically into water in a vessel. The pressure to be

applied on the water in the capillary tube so that water level

in the tube is same as the vessel in  is (surface tension

of water  atmospheric pressure 

A. 

B. 

N

m2

= 0.07
N

m
= 105 N

m2

103

106

https://dl.doubtnut.com/l/_SLl04nbYiecD
https://dl.doubtnut.com/l/_3q3AjmFjQEo2


C. 

D. 

Answer: A

Watch Video Solution

104

105

14. What will the e�ect on the temperature, if the number of

small drops of mercury coalesce adiabatically to form a

single drop?

A. increase

B. remain same

C. decrease

D. depend on size

https://dl.doubtnut.com/l/_3q3AjmFjQEo2
https://dl.doubtnut.com/l/_lc1KqrFkyNti


Answer: A

Watch Video Solution

15. The area of cross-section of the wider tube shown in �g.,

is  . If a mass of 12 kg is placed on the massless

piston, what is the di�erence in the level of water in two

tubes. 

A. 10 cm

800cm2

https://dl.doubtnut.com/l/_lc1KqrFkyNti
https://dl.doubtnut.com/l/_VeDoxibzr1AU


B. 6 cm

C. 15 cm

D. 2 cm

Answer: C

Watch Video Solution

16. An open -ended U-tube of uniform cross-sectional area

contains water (density ) standing initially 20 cm

from the bottom in each arm. An immiscible liquid of density

 is added to one arm until a layer 5 cm high forms,

as shown in the �gure above. What is the ratio  of the

1.0g/cm23

4.0g/cm2

h2 /h1

https://dl.doubtnut.com/l/_VeDoxibzr1AU
https://dl.doubtnut.com/l/_mSM1yQWu5D4F


heights of the liquid in the two arms ?

A. 

B. 

C. 

D. 

3/1

5/2

2/1

3/2

https://dl.doubtnut.com/l/_mSM1yQWu5D4F


Answer: C

Watch Video Solution

17. A beaker containing water is placed on the platform of a

spring balance. The balance reads  A stone of mass 

 and density  is immersed in water without

touching the walls of the beaker. What will be the balance

reading now?

A. 2 kg

B. 2.5 kg

C. 1 kg

D. 3 kg

1.5kg.

0.5kg 104kg/m3

https://dl.doubtnut.com/l/_mSM1yQWu5D4F
https://dl.doubtnut.com/l/_9MNlXB7QHNuV


Answer: B

Watch Video Solution

18.   

Cylindrical block of area of cross-section A and of material of

density  is placed in a liquid of density one third of density

of block. The block compress in the spring is one-third of the

ρ

https://dl.doubtnut.com/l/_9MNlXB7QHNuV
https://dl.doubtnut.com/l/_DaUdasM8S3nb


length of the block. if acceleration due to gravity is g, the

spring constant of the spring is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ρAg

2ρAg

2ρAg/3

ρAg/3

19. A jet of water with cross section of  strikes a wall at

an angle of  to the normal and rebounds elastically from

the wall without losing energy. If the velocity of the water in

the jet is , the force acting on the wall is

6cm2

60∘

12m/s

https://dl.doubtnut.com/l/_DaUdasM8S3nb
https://dl.doubtnut.com/l/_w3WLpxDg1NwY


A. 0.864 N

B. 86.4 N

C. 72 N

D. 7.2 N

Answer: B

Watch Video Solution

20. The cross sectional area of a horizontal tube increases

along its length linearly, as we move in the direction of �ow.

The variation of pressure, as we move along its length in the

direction of �ow (x-direction), is best depicted by which of

the following graphs.

https://dl.doubtnut.com/l/_w3WLpxDg1NwY
https://dl.doubtnut.com/l/_gzhK30cSb8jR


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_gzhK30cSb8jR


21. A solid metallic sphere of radius r is allowed to fall freely

through air. If the frictional resistance due to air is

proportional to the cross-sectional area and to the square

of the velocity, then the terminal velocity of the sphere is

proportional to which of the following ?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

r2

r

r3 / 2

r1 / 2

https://dl.doubtnut.com/l/_1RVVFpgLmGzB


22. There is a 1mm thick layer of glycerine between a �at

plate of area  and and a big plate. If te coe�cient of

viscosity of glycerine is , then how much

force is required to move the plate with a velocity of 7

cm/sec.

A. 3.5 N

B. 0.7 N

C. 1.4 N

D. None of these

Answer: B

Watch Video Solution

100cm2

1.0kg/m − sec

https://dl.doubtnut.com/l/_L0wt4eVo5SZ4


23. A metal ball  (density  is dropped in water,

while another metal ball  (density  is dropped in

a liquid of density . If both the balls have the same

diameter and attain the same terminal velocity, the ratio of

viscosity of water to that of the liquid is

A. 2

B. 0.5

C. 4

D. 0.25

Answer: B

Watch Video Solution

B1 3.2g/cc)

B2 6.0g/cc)

1.6g/cc

https://dl.doubtnut.com/l/_EJjlx285XxXE


24. A wooden cube �oating in water supports a mass 0.2 kg

on its top. When the mass is removed the cube rises by 2cm.

What is the side legnth of the cube ? Density of water

A. 6 cm

B. 12 cm

C. 8 cm

D. 10 cm

Answer: D

Watch Video Solution

= 103kg/m3

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


25. A block of volume V and density  is �oating in a liquid of

density  �lled in a vessel. Now the vesset starts falling

freely with acceleration . Then the volume of block inside

the liquid in the falling condition is

A. V

B. 

C. arbitray

D. zero

Answer: C

Watch Video Solution

ρ

2ρ

g

V /2

https://dl.doubtnut.com/l/_fCsvC6ksGdrE


26. A solid shell loses half of its weight in water. Relative

density of shell is 5.0 What fraction of its volume is hollow ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3

5

2

5

1

5

4
5

27. Force constant of a spring  is anonymous to

A. 

(k)

YA

L

https://dl.doubtnut.com/l/_fIKVcAJdItzO
https://dl.doubtnut.com/l/_nSZBTNnQeu4Y


B. 

C. 

D. 

Answer: A

Watch Video Solution

Y L

A

AL

Y

ALY

28. Two wires A and B have the same length and area of

cross-secton. But Young's modulus of A is two times the

Young's modulus of B. Then the ratio of force constant of A

to that of B is

A. 1

B. 2

https://dl.doubtnut.com/l/_nSZBTNnQeu4Y
https://dl.doubtnut.com/l/_nD7GYbYbArDU


C. 

D. 

Answer: B

Watch Video Solution

1/2

√2

29. A body �oats in a liquid contained in a beaker. The whole

system as shown in the �gure falls freely under gravity. The

upthrust on the body is 

https://dl.doubtnut.com/l/_nD7GYbYbArDU
https://dl.doubtnut.com/l/_diPCZwfz8JPW


A. zero

B. equal to the weight of the liquid displaced

C. less than the weight of the liquid displaced

D. equal to the weight of the immersed portion of the

body

Answer: C

Watch Video Solution

30. A piece of steel has a weight  in air,  when

completely immersed in water and  when completely

immersed in an unknown liquid. The relative density (speci�c

gravity) of liquid is

w w1

w2

https://dl.doubtnut.com/l/_diPCZwfz8JPW
https://dl.doubtnut.com/l/_tGJOLS2foCZO


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

w − w1

w − w2

w − w2

w − w1

w1 − w2

w − w1

w1 − w2

w − w2

31. A ball of relative density 0.8 falls into water from a height

of 2 m. �nd the depth to which the ball will sink (neglect

viscous forces)

A. 8 m

B. 2 m

https://dl.doubtnut.com/l/_tGJOLS2foCZO
https://dl.doubtnut.com/l/_5ZYuuCMiigEM


C. 6 m

D. 4 m

Answer: A

Watch Video Solution

32. A cubical block of wood of speci�c gravity  and chunk

of concrete of speci�c gravity  are fastened together. the

ratio of mass of wood to the mass of concrete which makes

the combination to �oat with entire volume of the

combination submerged in water is

A. 

B. 

0.5

2.5

5

3

6

5

https://dl.doubtnut.com/l/_5ZYuuCMiigEM
https://dl.doubtnut.com/l/_qpuHJ7Fg7p9g


C. 

D. 

Answer: A

Watch Video Solution

5

2

4
3

33. Consider the barometer shown in �gure. Density of

mercury is . A small hole is made at point S as shown. Theρ

https://dl.doubtnut.com/l/_qpuHJ7Fg7p9g
https://dl.doubtnut.com/l/_YteV7UL0GlnJ


mercury come out from this hole with speed  equal to 

A. 

B. 

C. 

D. None of these

Answer: b

Watch Video Solution

v

√2gh

√2gH

√2g(H − h)

https://dl.doubtnut.com/l/_YteV7UL0GlnJ


34. A satellite revolves round the earth. Air pressure inside

the satellite is maintained at 76 cm of mercury. What will be

the height of mercury column in a barometer tube 1m long

placed inn the satellite?

A. 76 cm

B. 90 cm

C. zero

D. None of these

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_YteV7UL0GlnJ
https://dl.doubtnut.com/l/_wAe7SToN6KRt


35. A barometer tube reads 76 cm of mercury. If the tube is

gradually inclined at an angle of  with vertical, keeping the

open end immersed in the mercury reservoir, the length of

the mercury column will be

A. 152 cm

B. 76 cm

C. 38 cm

D. 

Answer: A

Watch Video Solution

60

38√3cm

https://dl.doubtnut.com/l/_ml6mjQhjgmwv


36. Two liquids which do not react chemically are placed in a

bent tube a shown in the �gure. The heights of the liquids

above their surface of separation are 

A. directly proportional to their densities

B. inversely proportional to their densities

C. directly proprotional to square of their densities

https://dl.doubtnut.com/l/_DQiy7twONqVC


D. equal

Answer: B

Watch Video Solution

37. A rubber balloon has 200 g of water in it. Its weight in

water will be (neglect the weight of balloon)

A. 100 g

B. 200 g

C. 50 g

D. zero

Answer: D

W t h Vid S l ti

https://dl.doubtnut.com/l/_DQiy7twONqVC
https://dl.doubtnut.com/l/_Pg9wSF30XX57


Watch Video Solution

38. Mercury is poured in a U-tube. Temperature of one side is

 and level of mercury on this side is . Temperature of

the other side of  and level of mercury on this side is 

. Then

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

50∘C h2

100∘C

h2

h1 = h2

h2 < h1

h2 > h1

h2 = 2h1

https://dl.doubtnut.com/l/_Pg9wSF30XX57
https://dl.doubtnut.com/l/_xgvIaYpvZRhF
https://dl.doubtnut.com/l/_ClSWmrHLoL97


39. A closed compartment containing gas is moving with

some acceleration in horizontal direction. Neglect e�ect of

gravity. Then the pressure in the compartment is

A. same everywhere

B. lower in front side

C. lower in rear side

D. lower in uper side

Answer: B

Watch Video Solution

40. The height of a mercury barometer is 75 cm at sea level

and 50 cm at the top of a hill. Ration of density of mercury

https://dl.doubtnut.com/l/_ClSWmrHLoL97
https://dl.doubtnut.com/l/_PIHb5clCXJZb


to that of air is . The height of the hill is

A. 250 m

B. 2.5 km

C. 1.25 km

D. 750 m

Answer: B

Watch Video Solution

104

41. In case of a liquid

A. only bulk modulus is de�ned

B. only bulk modulus and Young's modulus are de�ned

https://dl.doubtnut.com/l/_PIHb5clCXJZb
https://dl.doubtnut.com/l/_sUC5QThUJET1


C. only bulk modulus and shear modulus are de�ned

D. all the three moduli (bulk, Young's and shear) are

de�ned

Answer: A

Watch Video Solution

42. Which of the following in not the unit of surface tension

?

A. 

B. 

C. 

D. None of these

N /m

J /m2

kg/s2

https://dl.doubtnut.com/l/_sUC5QThUJET1
https://dl.doubtnut.com/l/_bZJvzgIJwgtA


Answer: D

Watch Video Solution

43. A water proo�ng agent chages the angle of contact from

A. acute to 

B. obtuse to 

C. an acute to obtuse angle

D. an obtuse to an acute angle

Answer: C

Watch Video Solution

90∘

90∘

https://dl.doubtnut.com/l/_bZJvzgIJwgtA
https://dl.doubtnut.com/l/_CaTOqKkWJb1c


44. A metallic wire of diameter  is lying horizontally on the

surface of water. The maximum length of wire so that it may

not sink will be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

d

√
2T

πρg

√
4T
ρg

√
T

πρg

√
Tρ

πg

45. The water proo�ng agents:

https://dl.doubtnut.com/l/_DhqiivnCUYb1
https://dl.doubtnut.com/l/_j6E6CHa1T9QC


A. increase the surface tension T and decrease the angle

of contact 

B. increase both T and 

C. decrease both T and 

D. decrease T and increase 

Answer: B

Watch Video Solution

θ

θ

θ

θ

46. What is the radius of a steel sphere that wil �oat on

water with exactly half the sphere submerged ? Density of

steel is  and surface tension of water is 

.

7.9 × 103kg/m3

7 × 10− 2N

https://dl.doubtnut.com/l/_j6E6CHa1T9QC
https://dl.doubtnut.com/l/_R1YXxDO2OQjg


A. 2.6 cm

B. 4.6 mm

C. 1.2 mm

D. 6.5 mm

Answer: C

Watch Video Solution

47. A capillary is dipped in water vessel kept on a freely

falling lift, then

A. water will not rise in the tube

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

tube

https://dl.doubtnut.com/l/_R1YXxDO2OQjg
https://dl.doubtnut.com/l/_CZEtrTcz0vVv


C. water will rise to the height observed under normal

condition

D. water will rise to the hegiht below that oberved under

normal condition

Answer: B

Watch Video Solution

48. A and B are two soap bubbles. Bubble A is larger than B.

If these are now joined by a tube then

A. the bubble A becomes more large

B. the bubble B becomes more large

C. both the bubbles acquire the same size

https://dl.doubtnut.com/l/_CZEtrTcz0vVv
https://dl.doubtnut.com/l/_Zz9wKrmc3Goi


D. both the bubbles will get bursted

Answer: A

Watch Video Solution

49. Two drops of same radius are falling through air with

steady speed v. If the two drops coalesce, what would be the

terminal speed –

A. v

B. 

C. 

D. None of these

Answer: D

2v

3v

https://dl.doubtnut.com/l/_Zz9wKrmc3Goi
https://dl.doubtnut.com/l/_dGYABQWybZwe


Watch Video Solution

50. If a million tiny droplets of water of the same radius

coalesce into one larger drop, the ration of the surface

energy of the large drop to the total surface energy of all

the droplets will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1: 10

1: 102

1: 104

1: 106

https://dl.doubtnut.com/l/_dGYABQWybZwe
https://dl.doubtnut.com/l/_CRmR3MPKCff1


51. If viscosity of air is taken into account, then the orbital

velocity of the satellite moving close to earth

A. increases till the satellite moving close to earth

B. increases till the satellite overcomes earth's

gravitational pull

C. decrease continuouslys

D. remains una�ected

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_ESoyCaS3ZI9K


52. The amount of work done in forming a soap bubble of

radius  (surface tension ) is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

r = 1cm T = 3 × 10− 2N /m

37.38μJ

40.20μJ

75.36μJ

20.10μJ

53. Choose the wrong alternative.

A. Detergents should have small angles of contact

https://dl.doubtnut.com/l/_aWAvRsIcYZD0
https://dl.doubtnut.com/l/_hWc7r432qrtx


B. Surface tension of liquid is independent of the area of

the surface

C. A drop of liquid under no external forces (other than

surface tension) is always spherical in shape.

D. None of these

Answer: D

Watch Video Solution

54. If  represents the coe�cient of viscosity and T the

surface tension. Then the dimensions of  are same as

that of

A. length

η

T /η

https://dl.doubtnut.com/l/_hWc7r432qrtx
https://dl.doubtnut.com/l/_Av8KSqLRATOU


B. mass

C. time

D. speed

Answer: D

Watch Video Solution

55. If a liquid neither rises nor depresses in a capillary then

it means that

A. angle of contact is 

B. angle of contact may by 

C. surface tension of the liquid must be zero

D. None of these

0∘

90∘

https://dl.doubtnut.com/l/_Av8KSqLRATOU
https://dl.doubtnut.com/l/_tm19iOiaDV1J


Answer: B

Watch Video Solution

56. A soap bubble of radius  is placed on another bubble of

radius . The radius of the surface common to both the

bubbles is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

r

2r

2r

3

3r

2r

r

https://dl.doubtnut.com/l/_tm19iOiaDV1J
https://dl.doubtnut.com/l/_h0redxubcGPG


57. water is �lled in a tank as shown in �gurre. There is a

hole from where liquid emerges with speed v. If air is blown

over the tank, the speed v 

A. will decrease

B. will increase

C. will remain same

https://dl.doubtnut.com/l/_h0redxubcGPG
https://dl.doubtnut.com/l/_zuAlHhIQkNiw


D. may increase of decrease. It will depend on density of

liquid

Answer: A

Watch Video Solution

58. The pressure inside two soap bubbles is 1.01 and 1.02

atmosphere. The ration of their respective volumes is

A. 

B. 

C. 

D. 

102: 101

(1023) : (101)3

8: 1

2: 1

https://dl.doubtnut.com/l/_zuAlHhIQkNiw
https://dl.doubtnut.com/l/_H5er3Qkx5lOI


Answer: B

Watch Video Solution

59. A wooden block is �oating in a liquid. About  of its

volume is inside the liquid when the vessel is stationary,

Percentage volume immersed when the vessel moves

upwards with acceleration  is

A. 

B. 

C. 

D. 

Answer: C

50 %

a =
g

2

75 %

25 %

50 %

33.33 %

https://dl.doubtnut.com/l/_H5er3Qkx5lOI
https://dl.doubtnut.com/l/_vd2qrJCHhUXf


Watch Video Solution

60. Two wires of equal length and cross-section area

suspended as shown in �gure. Their Young's modulus are Y1

https://dl.doubtnut.com/l/_vd2qrJCHhUXf
https://dl.doubtnut.com/l/_Cmm14Iv390a6


and  respectively. The equavalent Young's modulus will be  

A. 

B. 

Y2

Y1 + Y2

Y1 + Y2

2

https://dl.doubtnut.com/l/_Cmm14Iv390a6


C. 

D. 

Answer: B

Watch Video Solution

Y1Y2

Y1 + y2

√Y1Y2

61. A spherical steel ball released at the top of along column

of glycerin of length  falls through a distance  with

accelerated motion and the remaining distance  with

uniform velocity let  and  denote the times taken to

cover the �rst and second half and  and  are the work

done against gravity in the two halves, then compare times

and work done.

A. 

l l/2

l/2

t1 t2

w1 w2

t1 < t2, W1 > W2

https://dl.doubtnut.com/l/_Cmm14Iv390a6
https://dl.doubtnut.com/l/_WjkD4XKhYP23


B. 

C. 

D. 

Answer: D

Watch Video Solution

t1 > t2, W1 < W2

t1 = t2, W1 = W2

t1 > t2, W1 = W2

62. The force required by a man to move his limbs immersed

in water is smaller than the force for the some movement in

air Why?

A. Both statement are correct

B. First statement is wrong, second is correct

C. First statement is correct, second is wronga

https://dl.doubtnut.com/l/_WjkD4XKhYP23
https://dl.doubtnut.com/l/_6rFAHweWn9RC


D. Both statement are wrong

Answer: A

Watch Video Solution

63. A ball of density  is released from deep inside of a liquid

of density . It will move up

A. with an increasing acceleration

B. with a decreasing acceleration

C. with a constant acceleration

D. with zero acceleration

Answer: B

W t h Vid S l ti

ρ

2ρ

https://dl.doubtnut.com/l/_6rFAHweWn9RC
https://dl.doubtnut.com/l/_7iRkk2PqXay9


Watch Video Solution

64. The terminal velocity of a ball in air is v, where

acceleration due to gravity is g. Now the same ball is taken

in a gravity free space where all other conditions are same.

The ball is now pushed at a speed v, then –

A. the terminal velocity of the ball will be 

B. the ball with move with a contant velocity

C. the initial acceleration of the ball is  in opposite

direction of the ball's velocity

D. the ball with �nally stop

Answer: D

Watch Video Solution

v

2

2g

https://dl.doubtnut.com/l/_7iRkk2PqXay9
https://dl.doubtnut.com/l/_1T9EZXyeoKbD


65. In a cylindrical vessel containing liquid of density  there

are two holes in the side walls at heights of  and 

respectively such that the range of e�ux at the bottom of

the vessel is same. The height of a hole for which the range

of e�ux would be maximum, will be 

A. 

B. 

C. 

ρ

h1 h2

h2 − h1

h2 + h1

h2 − h1

2

https://dl.doubtnut.com/l/_1T9EZXyeoKbD
https://dl.doubtnut.com/l/_33bFZhlbXCbW


D. 

Answer: D

Watch Video Solution

h2 + h1

2

66. A cylindrical vessel contains a liquid of density  up to

height . The liquid is closed by a piston of mass  and area

of cross section . There is a small hole at the bottom of

the vessel. The speed  with which the liquid comes out of

ρ

h m

A

v

https://dl.doubtnut.com/l/_33bFZhlbXCbW
https://dl.doubtnut.com/l/_fYVWHKoIPn4n


the hole is 

A. 

B. 

C. 

D. 

Answer: B

√2gh

√2(gh + )
mg

ρA

√2(gh + )
mg

A

√2gh +
mg

A

https://dl.doubtnut.com/l/_fYVWHKoIPn4n


Watch Video Solution

67. The mean density of sea water is , and bulk modulus is

B. The change in density of sea water in going from the

surface of water to a depth of  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ρ

h

Bρ2

gh

Bρgh

ρ2gh

B

ρgh

B

https://dl.doubtnut.com/l/_fYVWHKoIPn4n
https://dl.doubtnut.com/l/_F27U94hJKlER


68. A block is fully submerged in a vessel �lled with water by

a spring attached to the bottom of the vessel. In equilibrium

position spring is compressed. If the vessel now moves

downwards with an acceleration . What happens to

the length of the spring.? 

A. will become zero

B. may increase, decrease or remain constant

C. will decrease

a( < g)

https://dl.doubtnut.com/l/_wWhXm4BIPr4l


D. will increase

Answer: D

Watch Video Solution

69. A block of volume  and density  is placed in liquid of

density , then block is moved upward upto a

height  and it is still in liquid. The increase in gravitational

energy of the block is :

A. 

B. 

C. 

D. None of these

V σb

σ1(σ1 > σb)

h

σbV gh

(σb + σl)V gh

(σb − σl)V gh

https://dl.doubtnut.com/l/_wWhXm4BIPr4l
https://dl.doubtnut.com/l/_f2sLu2seC59Q


Answer: A

Watch Video Solution

70. Consider the situation shown in �gure. The force F is

equal to mg. If area of cross-section of the string is A and its

Young's modulus is Y, the strain developed in the wire is (the

string is light and there is no friction anywhere) 

https://dl.doubtnut.com/l/_f2sLu2seC59Q
https://dl.doubtnut.com/l/_xZu01YN0H1Yo


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

mg

AY

2mg

AY

mg

2AY

3mg

2AY

71. Water pours out at the rate of Q from a tap, into a

cylindrical vessel of radius r. Find the rate at which the

height of water level rises when the height is h.

A. 

B. 

Q

πrth

Q

πr2

https://dl.doubtnut.com/l/_xZu01YN0H1Yo
https://dl.doubtnut.com/l/_pZFIeWWqGYsf


C. 

D. 

Answer: B

Watch Video Solution

Q

2πr2

Q

πr2h

72. A thin rod of length 3 m is being rotated with 10 rad/sec

about its one end. The change in length of the rod due to

rotation is (Given : Young's modulus of elasticity of the wire,

https://dl.doubtnut.com/l/_pZFIeWWqGYsf
https://dl.doubtnut.com/l/_ijOkHtPUzAzC


SI unit, density of the rod is  Unit)  

A. 2 cm

B. 4.5 cm

C. 1 cm

D. None of these

Answer: D

Watch Video Solution

Y = 3 × 108 104

https://dl.doubtnut.com/l/_ijOkHtPUzAzC
https://dl.doubtnut.com/l/_jJAAIrTyoeke


73. Two narrow bores of diameters 3.0 mm and 6.0 mm are

joined together to form a U-tube open at both ends. If the

U-tube contains water, what is the di�erence in its levels in

the two limbs of the tube? Surface tension of water at the

temperature of the experiment is . Take

the angle of contact to be zero and density of water to be

A. 5 mm

B. 10 mm

C. 15 mm

D. 20 mm

Answer: A

Watch Video Solution

7.3 × 10− 2Nm− 1

1.0 × 103kgm− 3(g = 9.8ms− 2)

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


74. A block of wood is �oating in water such that  of it is

submerged in water when the same block is �oated in

alcohol,  of it's volume is submerged Now a mixture of

water and alcohol is made taking equal volume of both and

block is �oated in it. What is the % of it's volume that is now

submerged?

A. 50

B. 40

C. 25

D. 60

Answer: B

Watch Video Solution

1/2

1/3rd

https://dl.doubtnut.com/l/_jJAAIrTyoeke
https://dl.doubtnut.com/l/_B3YDj8ThHKjM


75. The area of cross-section of the two vertical arms of a

hydraulic press are 1  and  respectively. A force of

10N applied. As shown in the �gure, to a tight �tting light

piston in the thinner arm balances a force F applied to the

corresponding piston in the thicker arm. Assuming that the

levels of water in both the arms are the same, we can

conclude:- 

A. 

B. F = 50 N

cm2 10cm2

F = 100N

https://dl.doubtnut.com/l/_B3YDj8ThHKjM
https://dl.doubtnut.com/l/_gQgi7QLPWCEe


C. F = 25

D. F cannot balance the e�ect of the force on the thinner

piston

Answer: B

Watch Video Solution

76. The end of a capillary tube is immersed into a liquid.

Liquid slowly rises in the tube up to some height. The

capillary-�uid system

A. will absorb heat

B. will release heat

C. will not be involved in any heat transfer

https://dl.doubtnut.com/l/_gQgi7QLPWCEe
https://dl.doubtnut.com/l/_FJgJh81w3ImO


D. nothing can be said

Answer: B

Watch Video Solution

77. A block with base dimension  and weighing

25 kgf slides down a  inclined surface with a uniform

speed of  on a 2mm thin oil �lm. The viscosity of oil

25cm × 50cm

30∘

2m/sec

https://dl.doubtnut.com/l/_FJgJh81w3ImO
https://dl.doubtnut.com/l/_eBptCEUcPvKZ


in SI units is 

A. 

B. 

C. 

D. 

Answer: B

0.25kgf sec/m2

0.1kgf sec/m2

0.08kgf sec/m2

0.5kgf sec/m2

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


Watch Video Solution

78. A wire frame ABCD has a soap �lm. The wire BC can slide

on the frame without friction and it is in equilibrium in the

position shown in the �gure. Find m, if T is the surface

tension of the liquid. 

A. 

B. 

2Tl

g

T l

g

https://dl.doubtnut.com/l/_eBptCEUcPvKZ
https://dl.doubtnut.com/l/_9648cOJXpnzZ


C. 

D. 

Answer: A

Watch Video Solution

Tl2

2g

T l

2g

79. A liquid is �lled in a spherical container of radius R up to

a height . At this position the liquid surface at the end ish

https://dl.doubtnut.com/l/_9648cOJXpnzZ
https://dl.doubtnut.com/l/_3xK1IPhntwvd


also horizontal. The contact angle is 

A. 0

B. 

C. 

D. 

Answer: B

Watch Video Solution

cos − 1( )
R − h

R

cos − 1( )
h

R

sin− 1( )
R − h

R

https://dl.doubtnut.com/l/_3xK1IPhntwvd


80. Figure here shows the vertical cross-section of a vessel

�lled with a liquid of density . The normal thrust per unit

area on the walls vessel at point. , as shown, will be  

A. 

B. 

C. 

D. 

Answer: C

ρ

P

hρg

Hρg

(H − h)ρg

(H − h)ρg cos θ

https://dl.doubtnut.com/l/_QM9THROUFhw3


Watch Video Solution

81. A light semi cylindrical gate of radius R is pivoted aat its

mid point O, of radius R as shown in the �gure holding

liquid of density . The force F required to prevent theρ

https://dl.doubtnut.com/l/_QM9THROUFhw3
https://dl.doubtnut.com/l/_DI0FFH4F1v6X


rotation of the gate is equal to 

A. 

B. 

C. 

2πR3ρg

2ρgR3

2R2ρg

3

https://dl.doubtnut.com/l/_DI0FFH4F1v6X


Jee Advanced

D. None of these

Answer: D

Watch Video Solution

1. An ice cube of size  is �oating in a tank (base

area ) partially �lled with water. The

change in gravitational potential energy, when ice melts

completely is (density of ice is )

A. 

B. 

a = 10cm

A = 50cm × 50cm

900kg/m2

−0.072J

−0.24J

https://dl.doubtnut.com/l/_DI0FFH4F1v6X
https://dl.doubtnut.com/l/_0QtV8iO8Um4E


C. 

D. 

Answer: D

Watch Video Solution

−0.016J

−0.045J

2. A ball �oats on the surface of water in a container

exposed to the atmosphere. Volume  of its volume is

inside the water. The container is now covered and the air is

pumped out. Now let  be the volume immersed in water.

Then

A. 

B. 

V1

V2

V1 = V2

V1 > V2

https://dl.doubtnut.com/l/_0QtV8iO8Um4E
https://dl.doubtnut.com/l/_9uBkoq0pFxIB


C. 

D. 

Answer: C

Watch Video Solution

V2 > V1

V2 = 0

3. Two cylinders of same cross-section and length L but

made of two di�erent materials of densities  and  are

cemented together to from a cylinder of length 2L. The

combination �oats in a liquid of density  then

A. 

B. 

C. 

d1 d2

d  d1 < d2

d1 < d
3

4

> d1
d

2

> d1
d

4

https://dl.doubtnut.com/l/_9uBkoq0pFxIB
https://dl.doubtnut.com/l/_vZZp8wSBQdEv


D. 

Answer: A

Watch Video Solution

d < d1

4. A cylinder of mass M and density  hanging from a

string, is lowered into a vessel of cross-sectional area A,

containing a liquid of density  until it is fully

immersed. The increase in pressure at the bottom of the

vessel is

A. 

B. 

C. 

d1

d2(d2 < d1)

mρg

σs

mg

s

mσg

ρs

https://dl.doubtnut.com/l/_vZZp8wSBQdEv
https://dl.doubtnut.com/l/_DQIkG32S4dkz


D. zero

Answer: C

Watch Video Solution

5. A ball of mass m and density  is immersed in a liquid of

density  at a depth  and released. To what height will the

ball jump up above the surface of liqud ? (neglect the

reistance of water and air).

A. h

B. 

C. 

D. 

ρ

3ρ h

h/2

2h

3h

https://dl.doubtnut.com/l/_DQIkG32S4dkz
https://dl.doubtnut.com/l/_w54Iw7aJkGhL


Answer: C

Watch Video Solution

6. A block of mass M is suspended from a wire of length L,

area of cross-section A and Young's modulus Y. The elastic

potential energy stored in the wire is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1

2

M 2g2L

AY

1

2

Mg

ALY

1

2

M 2g2A

YL

1

2

MgY

AL

https://dl.doubtnut.com/l/_w54Iw7aJkGhL
https://dl.doubtnut.com/l/_XtyiGu9rYzhU


7. A balloon with mass  is descending down with an

acceleration a  . How much mass should be

removed from it so that it starts moving up with an

acceleration a?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

m

(wherea < g)

2M(g)

a

M(g + a)

g

Mg

g + a

2Ma

g + a

https://dl.doubtnut.com/l/_XtyiGu9rYzhU
https://dl.doubtnut.com/l/_wB4Kpwk061SY


8. A solid ball of density  and radius r falls vertically

through a liquid of density . Assume that the viscous force

acting on the ball is , where  is a constant and v

its velocity. What is the terminal velocity of the ball ?

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

ρ1

ρ2

F = krv k

(4πgr2 )
ρ1 − ρ2

3k

(2πr )
ρ1 − ρ2

2gk

(2π )
g(ρ1 + ρ2)

3gr2k

https://dl.doubtnut.com/l/_Mooqdhp4muFW


9. A small steel ball falls through a syrup at a constant speed

of . If the steel ball is pulled upwards with a force

equal to twice its e�ective weight, how fast will it move

upwards?

A. 

B. 

C. 

D. zero

Answer: A

Watch Video Solution

10cms− 1

10cms− 1

20cms− 1

5cms− 1

https://dl.doubtnut.com/l/_GPlO2862WjNs


10. There is a horizontal �lm of soap solution. On it a thread

is placed in the form of a loop. The �lm is pierced inside the

loop and the thread becomes a circular loop of radius . If

the surface tension of the loop be , then what will be the

tension in the thread?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

R

T

πR2T

2RT

RT

πR2

T

https://dl.doubtnut.com/l/_9IkR7zfYO4cH


11. A drop of water of mass  and density  is placed

between two weill cleaned glass plates, the distance

between which is . What is the force of attraction between

the plates? 

 surface tension)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

m ρ

d

(T =

Tm

2ρd2

4Tm

ρd2

2Tm

ρd2

Tm

ρd2

https://dl.doubtnut.com/l/_y2R2nb30gm6H


12. What is the height to which a liquid rises between two

long parallel plates, a distance d apart ? (Surface tension of

liquid is T and density is )

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ρ

4T

ρgd

2T

ρgd

T

ρgd

T

2ρgd

13. A small block of wood of speci�c gravity 0.5 is subnerged

at a depth of 1.2 m in a vessel �lled with water. The vessel is

https://dl.doubtnut.com/l/_RI9npA7Of3FN
https://dl.doubtnut.com/l/_gaEjcEUys25l


accelerated upwards with an acceleration . Time

taken by the block to reach the surface, if it is released with

zero initial velocity is 

A. 0.6 s

B. 0.4 s

C. 1.2 s

D. 1 s

Answer: B

Watch Video Solution

a0 =
g

2

(g = 10m/s2)

14. A uniform rod of length 2.0 m speci�c gravity 0.5 and

mass 2 kg is hinged at one end to the bottom of a tank of

water (speci�c gravity = 10) �lled upto a height o f 1.0 m as

https://dl.doubtnut.com/l/_gaEjcEUys25l
https://dl.doubtnut.com/l/_CekJGP0yX4u9


shown in �gure. Taking the case  the force exerted

by the hings on the rod is   

A. 10.2 N upwards

B. 4.2 N downwards

C. 8.3 N downwards

D. 6.2 N upwards

Answer: C

Watch Video Solution

θ = − 0∘

(g = 10m/s2)

https://dl.doubtnut.com/l/_CekJGP0yX4u9
https://dl.doubtnut.com/l/_JJt7pAC6QItd


15. A cubical block of wood of edge a and density  �oats in

water of density . The lower surface of the cube just

touches the free end of a mass less spring of force constant

K �xed at the bottom of the vessel. The weight W put over

the block so that it is completely immersed in water without

wetting the weight is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

ρ

2ρ

a(a2ρg + k)

a(aρg + 2k)

a( + 2k)
aρg

2

a(a2λg + )
k

2

https://dl.doubtnut.com/l/_JJt7pAC6QItd
https://dl.doubtnut.com/l/_pB2Arg0eb6Jv


16. The opening near the bottom of the vessel shown in the

�gure has an area . A disc is held against the opening keep

the liquid from running out. Let  be the net forces on the

disc applied by liquid and air in this case. Now the disc is

moved away from the opening a short distance. The liquid

comes out and strikes the disc in elastically. Let  be the

force exerted by the liquid in this condition. The  is  

A. 

B. 1

C. 

A

F1

F2

F1 /F2

1

2

2

1

https://dl.doubtnut.com/l/_pB2Arg0eb6Jv


D. 

Answer: A

Watch Video Solution

1

4

17. When at rest, a liquid stands at the same level in the

tubes shown in �gure. But as indicated a height di�erence h

occurs when the system is given an acceleration a towards

https://dl.doubtnut.com/l/_pB2Arg0eb6Jv
https://dl.doubtnut.com/l/_ap5Sre9aNC2m


the right. Here, h is equal to 

A. 

B. 

C. 

D. 

Answer: D

aL

2g

gL

2a

gL

a

aL

g

https://dl.doubtnut.com/l/_ap5Sre9aNC2m


Watch Video Solution

18. A glass tube  long and open ends is half immersed

in mercury. Then the top of the tube is closed and it is taken

out of the mercury. A column of murcury  long then

remains in the tube. The atmospheric (in cm of Hg) is 

(assume temperature to be constant )

A. 75

B. 30

C. 60

D. 90

Answer: C

Watch Video Solution

80cm

20cm

https://dl.doubtnut.com/l/_ap5Sre9aNC2m
https://dl.doubtnut.com/l/_OFpMsV9HG76g


19. A small hole is made at the bottom of a symmetrical jar

as shown in �gure. A liquid is �lled in to the jar up to a

certain height. The rate of dissension of liquid is

independent of level of the liquid in the jar. Then the surface

of jar is a surface of revolution of curve 

A. 

B. 

C. 

y = kx4

y = kx2

y = kx3

https://dl.doubtnut.com/l/_OFpMsV9HG76g
https://dl.doubtnut.com/l/_ltZD496mQIgj


D. 

Answer: A

Watch Video Solution

y = kx5

20. There are two identical small holes of area of cross

section a on the opposite sides of a tank containing liquid

of density . The di�erences in height between the holes is

. The tank is resting on a smooth horizontal surface. The

horizontal force which will have to be applied on the tank to

ρ

h

https://dl.doubtnut.com/l/_ltZD496mQIgj
https://dl.doubtnut.com/l/_GqQ6bV5W3ynJ


keep it in equilibrium is 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ghρ

2gh

ρa

2ρagh

ρgh

a

https://dl.doubtnut.com/l/_GqQ6bV5W3ynJ
https://dl.doubtnut.com/l/_eldxAbrenPrt


21. Equal volume of two immiscible liquids of densities  and

 are �lled in a vessel as shown in the �gure. Two small

holes are punched at depths  and  from the

surface of lighter liquid. If  and  are the velocities of

e�ux at these two holes, then  is  

A. 

B. 

C. 

D. 

ρ

2ρ

h/2 3h/2

v1 v2

v1 /v2

1

2√2

1

2

1

4

1

√2

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


Answer: D

Watch Video Solution

22. Two spheres of volume 250 cc each but of relative

densities 0.8 and 1.2 are connected by a string and the

combination is immersed in a liquid. Find the tension T in

the string. 

A. 

B. 

C. 

D. 

Answer: B

(g = 10m/s2)

5.0N

0.5N

1.0N

2.0N

https://dl.doubtnut.com/l/_eldxAbrenPrt
https://dl.doubtnut.com/l/_gANPxsYYX6BJ


Watch Video Solution

23. A tube  in cross section is attached to the top of a

vessel  high and of cross section . Water is

poured into the system �lling it to a depth of  above

the bottom of the vessel as shown in the �gure. Take

. Find the correct statement.  

A. 1000 N

1cm2

1cm 100cm2

100cm

g = 10ms− 2

https://dl.doubtnut.com/l/_gANPxsYYX6BJ
https://dl.doubtnut.com/l/_3dRrsS8cC7cm


B. 990 N

C. 900 N

D. 100 N

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_3dRrsS8cC7cm


24.   

In the arrangement shown in the �gure  and the

ratio of density of block B and the liquid is  The system is

released from rest. Then

A. block B will oscillate but not simple harmonically

B. block B will oscillate simple harmonically

=
mA

mB

2

3

2: 1

https://dl.doubtnut.com/l/_nOnR8jKF4JQy


C. the system will remain in equilibrium

D. None of the above

Answer: A

Watch Video Solution

25. A uniform elastic plank moves due to a constant force 

applied at one end whose area is . The Young's modulus of

the plank is . The strain produced in the direction of force

is

A. 

B. 

C. 

F0

S

Y

F0Y

S

F0

SY

F0

2SY

https://dl.doubtnut.com/l/_nOnR8jKF4JQy
https://dl.doubtnut.com/l/_iw0mmPvNCg5C


D. 

Answer: C

Watch Video Solution

F0Y

2S

26. if  is the density of the meterial of a wire and  is the

breaking stress. The greatest length of the wire that can

hang freely without breaking is

A. 

B. 

C. 

D. 

Answer: D

ρ σ

2σ

ρg

ρ

σg

ρg

2σ

σ

ρg

https://dl.doubtnut.com/l/_iw0mmPvNCg5C
https://dl.doubtnut.com/l/_bklFKBP2pY0O


Watch Video Solution

27. If the ratio of lengths, radii and Young's moduli of steel

and brass wires in the �gure are  and  respectively then

the corresponding ratio of increase in their lengths is 

a, b c

https://dl.doubtnut.com/l/_bklFKBP2pY0O
https://dl.doubtnut.com/l/_kyxpOMUb6IZq


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2a2c

b

3a

2b2c

2ac

b2

3c

2ab2

28. A uniform rod of length , has a mass per unit length 

and area of cross section . The elongation in the rod is 

due to its own weight, if it suspended form the celing of a

room. The Young's modulus of the rod is

A. 

L λ

A l

2λgL2

Al

https://dl.doubtnut.com/l/_kyxpOMUb6IZq
https://dl.doubtnut.com/l/_65RH0CWg5Zqf


B. 

C. 

D. 

Answer: B

Watch Video Solution

λgL2

2Al

2λgL

Al

λgl2

AL

29. A vertical capillary is brought in contact with the water

surface (surface tension = T). The radius of the capillary is r

and the contact angle . The increase in potential

energy of the water (density ) is

A. independent of 

B. independent of r

θ = 0∘

= ρ

ρ

https://dl.doubtnut.com/l/_65RH0CWg5Zqf
https://dl.doubtnut.com/l/_Bdsr9IRXyOFY


C. independent of T

D. zero

Answer: B

Watch Video Solution

30. An empty container has a circular hole of radius r at its

bottom. The container is pused into water very slowly as

shown. To what depth the lower surface of container (from

surface of water) can be pushed into water such that water

https://dl.doubtnut.com/l/_Bdsr9IRXyOFY
https://dl.doubtnut.com/l/_oVHzIWX2eVzj


does not �ow into the container? 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4T

ρrg

3T

ρrg

2T

ρrg

T

ρrg

https://dl.doubtnut.com/l/_oVHzIWX2eVzj
https://dl.doubtnut.com/l/_gOR5EomoULiy


31. Water rises to a height h in a capillary tube lowered

vertically into water to a depth l as shown in the �gure. The

lower end of the tube is now closed, the tube is the taken

out of the water and opened again. The length of the water

column remaining in the tube will be 

.

A. l

B. 

C. h

l + h

https://dl.doubtnut.com/l/_gOR5EomoULiy


D. 2h

Answer: D

Watch Video Solution

32. A cylindrical vessel of area of cross-section A is �lled with

water to a height H. It has capillary tube of length l and

radius r �tted horizontally at its bottom. If the coe�ecient

of viscosity of water is , then time required in which level

will fall to a height  is (density of water is )

A. 

B. 

C. 

η

H

2
ρ

1n(2)
ηlr2

4Aρ

ln( )
4ηlr4

πgAρ

1

2

ln(2)
8ηlA

ρπgr4

https://dl.doubtnut.com/l/_gOR5EomoULiy
https://dl.doubtnut.com/l/_pFAJqgOorEzL


D. 

Answer: C

Watch Video Solution

ln(2)
4Hηlρ

πgr4

33. One end of a glass capillary tube with a radius

 is immersed into water to a depth of 

.Excess pressure required to blow an air bubble out of the

lower end of the tube will be  of water 

).Take .

A. 

B. 

C. 

r = 0.05cm h = 2cm

(S. T = 70dyne/cm

g = 980cm/s2

480N /m2

680N /m2

20003N /m2

https://dl.doubtnut.com/l/_pFAJqgOorEzL
https://dl.doubtnut.com/l/_DrpwA3eqW7if


D. 

Answer: C

Watch Video Solution

820N /m2

34. The range of water �owing out of a small hole made at a

depth  below water surface in a large tank is . Find the

extra pressure (in atm) applied on the water surface so that

10m R

https://dl.doubtnut.com/l/_DrpwA3eqW7if
https://dl.doubtnut.com/l/_L0d7IeN0iVY5


range becomes . Take .  

A. 9 atm

B. 4 atm

C. 5 atm

D. 3 atm

Answer: D

Watch Video Solution

2R 1atm = 105Pa

https://dl.doubtnut.com/l/_L0d7IeN0iVY5


35. What force must be applied to detach two wetted

photographic plates  in size from each other

without shifting them. The thickness of water between the

plates is 0.05 mm. Surface tension of water is 0.073 N/m.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(9cm × 12cm)

31.5N

16.5N

40.5N

20.0N

https://dl.doubtnut.com/l/_L0d7IeN0iVY5
https://dl.doubtnut.com/l/_g1snugWqHAo6


36. A cylinder with a movable piston contains air under a

pressure  and a soap bubble of radius 'r' . The pressure 

to which the air should be compressed by slowly pushing

the piston into the cylinder for the soap bubble to reduce

its size by half will be (The surface tension is  and the

temperature T is maintained constant).

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

p1 p2

σ

p1 +
4T
r

4p1 +
12T
r

8p1 +
24σ
r

p1 +
2T
r

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


37. A vertically jet of water coming out of a nozzle with

velocity  supports a plate of mass M stationary at a

height , as shown in the �gure. If the rate of water

�ow is 1 litre per second, the mass of the plate is (Assume

the collision to be perfectly inelastic). 

20m/s

h = 15m

https://dl.doubtnut.com/l/_dwkoCzvGgB8l


A. 1kg

B. 

C. 2kg

D. 4kg

Answer: A

Watch Video Solution

√2kg

38. A uniform rod  of length , cross-sectional areal

 and relative density  is free to rotate about

smooth hinge  in vertical plane. The rod is held with a

horizontal string  which can withstand a maximum

tension of . The rod and string system is kept in water

as shown in �gure. The maximum value of angle  which the

OB 1m

0.012m2 2.0

O

AB

45N

α

https://dl.doubtnut.com/l/_dwkoCzvGgB8l
https://dl.doubtnut.com/l/_PUSQLRTPrL7W


rod can make with vertical without breaking the string is 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

45∘

37∘

53∘

60∘

https://dl.doubtnut.com/l/_PUSQLRTPrL7W
https://dl.doubtnut.com/l/_Aei9GqiazxaX


39.   

Water (density ) is �owing through the uniform tube of

cross-sectional area A with a constant speed v as shown in

the �gure. Find the magnitude of force exerted by the water

on the curved corner of the tube is (neglect viscous forces)

ρ

https://dl.doubtnut.com/l/_Aei9GqiazxaX


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

√3ρAv2

ρAv2

√2ρAv2

ρAv2

√2

40. A tube of �ne bore  is connected to a manometer 

as shown. The stop cock  controls the �ow of air.  is

dipped into a liquid whose surface tension is T. On opening

the stop cock for a while, a bubble is formed at  and the

mamometer liquid and r the radius of curvature of the

AB M

S AB

B

https://dl.doubtnut.com/l/_Aei9GqiazxaX
https://dl.doubtnut.com/l/_McXObruDNNVI


bubble, then the surface tension  of the liquid is given by  

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

T

ρhrg

2ρhgr

rhρg

2

rhρg

4

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


41. A bucket water �lled upto a height = 15 cm. The bucket is

tied to a rope which is passed over a frictionless light pulley

and the other end of the rope is tied to a weight of mass

which is half of that of the (bucket + water). The water

pressure above atmospheric pressure at the bottom is

A. 0.5 kPa

B. 1 kPa

C. 5kPa

D. None of these

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_McXObruDNNVI
https://dl.doubtnut.com/l/_cht1nNblRmvh
https://dl.doubtnut.com/l/_nf35T6pCFgJu


42. An open cubical tank was initially fully �lled with water.

When the tank was accelerated on a horizontal plane along

one of its side it was found that one thrid of volume of

water was spilled out. The acceleration was

A. g/3

B. 2g/3

C. g/2

D. g/4

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_nf35T6pCFgJu


43. Some liquid is �lled in a cylindrical vessel of radius R. Let

 be the force applied by the liquid on the bottom of the

cylinder. Now the same liquid is poured into a vessel of

uniform square cross-section of side R. Let  be the force

applied by the liquid on the bottom of this new vessel.

(Neglect atmosphere pressure). Then

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

F1

F2

F1 = πF2

F1 =
F2

π

F1 = √πF2

F1 = F2

https://dl.doubtnut.com/l/_GMdkmh6hHEFt


44. A glass capillary of length l and inside radius

 is submerged vertically into water. The upper

end of the capillary is scaled. The atmospheric pressure is .

To what length h has the capillary to be submerged to make

the water levels inside and outside the capillary coincide.

Assume that temperature of air in the capillary remains

constant. (given, surface tension of water = T, angle of

r(r < < l)

p0

https://dl.doubtnut.com/l/_bMI7TTL9G5Bf


contact between glass water interface )  

A. 

B. 

C. 

= 0∘

l

1 +
p0r

T

l

1 +
p0r

2T

l

1 +
p0r

4T

https://dl.doubtnut.com/l/_bMI7TTL9G5Bf


D. 

Answer: B

Watch Video Solution

l

1 +
2p0r

T

45. The pressure at the bottom of an open tank of water is

3p where p is the atmospheric pressure. If the water is

drawn out till the level of water remains one �fth, the

pressure at the bottom of the tank will now be

A. 2p

B. 

C. (7/5)p

D. (4/5)p

(13/5)p

https://dl.doubtnut.com/l/_bMI7TTL9G5Bf
https://dl.doubtnut.com/l/_7kV3qLX8LK2V


Answer: B

Watch Video Solution

46. Figure shows a siphon. Choose the wrong statement. 

  

(  = atmospheric pressure)

A. Siphon works when 

p0

h > 0

https://dl.doubtnut.com/l/_7kV3qLX8LK2V
https://dl.doubtnut.com/l/_3LGu4BccJaZu


B. Pressure at point 2 inside the tube is 

C. Pressure at point 3 is 

D. None of the above

Answer: D

Watch Video Solution

p2 = p0 − ρgh

p0

47. A U-tube of cross section A and 2A contains liquid of

density . Initially, the liquid in the two arms are held with a

level di�erence h as shown in �gure. After being released

the levels equalize after some time. The work done by

ρ

https://dl.doubtnut.com/l/_3LGu4BccJaZu
https://dl.doubtnut.com/l/_q7ylzEP3jNxU


gravity forces on the liquid in the process is : 

A. 

B. 

C. 

D. 

Answer: B

ρAgh22

3

ρAgh2 /3

ρAgh2 /6

ρAgh23

4

https://dl.doubtnut.com/l/_q7ylzEP3jNxU


Watch Video Solution

48. A stream of liquid, set at an angle , is directed against a

plane surface (�gure). The liquid, after hitting the surface,

spreads over it. Find the pressure on the surface. The

density of the liquid is  and its velocity is v. 

A. 

B. 

θ

ρ

ρv2 cos θ

ρv2 cos2 θ

https://dl.doubtnut.com/l/_q7ylzEP3jNxU
https://dl.doubtnut.com/l/_yqMVrzFY6Wsi


C. 

D. 

Answer: A

Watch Video Solution

ρv2 cos θ
1

2

ρv2 cos2 θ
1

2

49. A tube of small uniform cross section is used to siphon

the water from the vessel. Then choose the correct

alternative (s) : 

https://dl.doubtnut.com/l/_yqMVrzFY6Wsi
https://dl.doubtnut.com/l/_SK76dhLF32Iw


  

A. Water will come out from section B with a velocity of

B. The greatest value of  for which the siphon will work

is 10 m.

C. both are correct

D. both are wrong

(ρwater = 103kg/m3, g = 10m/s2, Patm = 105Pa)

√80m/s

h1

https://dl.doubtnut.com/l/_SK76dhLF32Iw


Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_SK76dhLF32Iw


50.   

There are three di�erent liquids, with densities  and 

 in a U-shaped container as shown in the picture the

lengths shown are  and  which of

ρ1, ρ2

ρ3

H1 = 15cm H2 = 10cm

https://dl.doubtnut.com/l/_1S4OBnO2ppNv


the following equations gives the correct relation between

the densities of the �uids in the container?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3ρ3 = 2ρ1 + ρ2

ρ3 = 2ρ1 + 3ρ2

2ρ3 = 3ρ1 + ρ2

ρ3 = 3ρ1 + 2ρ2

51. A solid sphere of radius r is �oating at the interface of

two immiscible liquids of densities  and , half

of its volume lying in each. The height of the upper liquid

column from the interface of the two liquids is h. The force

ρ1 ρ2(ρ2 > ρ1)

https://dl.doubtnut.com/l/_1S4OBnO2ppNv
https://dl.doubtnut.com/l/_2GCjEE3vLTcY


exerted on the sphere by the upper liquid is (atmospheric

pressure  and acceleration due to gravity is g):  

A. 

B. 

C. 

D. 

= p0

p0πr
2 + (h − r)πr2ρ1g

2

3

(h − r)πr2ρ1g
2

3

πr2ρ1g
2

3

p0 × πr2

https://dl.doubtnut.com/l/_2GCjEE3vLTcY


Answer: A

Watch Video Solution

52. A hollow sphere of volume V is �oating on water surface

with half immersed in it. What should be the minimum

volume of water poured inside the sphere so that the

sphere now sinks into the water ?

A. V/2

B. V/3

C. V/4

D. V

Answer: A

https://dl.doubtnut.com/l/_2GCjEE3vLTcY
https://dl.doubtnut.com/l/_TotF4ED7DCBd


Watch Video Solution

53. The diagram shows a tall cylindrical container kept on a

horizontal surface. From a tap, water come with constant

rate . Initially the container was empty. An ori�ce of

area of cross section A is made at some height h in the side

wall of the container. If the horizontal range of the water jet

in steady is found to be 2h, then the relation between h and

qm3 /s

https://dl.doubtnut.com/l/_TotF4ED7DCBd
https://dl.doubtnut.com/l/_yKEgqHZLKevA


q is 

A. h =
q2

gA2

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


B. 

C. 

D. 

Answer: B

Watch Video Solution

h =
q2

2gA2

h =
3q2

2gA2

h =
2q2

gA2

54. Air is blown through a pipe AB at a rate of 15 litres per

minute. The cross sectional area of the broad portion of the

pipe AB is  and that of the narrow portion is .2cm2 0.5cm2

https://dl.doubtnut.com/l/_yKEgqHZLKevA
https://dl.doubtnut.com/l/_I1STDJSgyJa7


The di�erence in water level h is   

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(ρair = 1.32kg/m3)

5.26mm

1.54mm

4.38mm

3.26mm

https://dl.doubtnut.com/l/_I1STDJSgyJa7
https://dl.doubtnut.com/l/_lBTBP7l7P05p


55. A tube of radius r and su�cient height is dipped in a

liquid of surface tension S and density . Heat developed

upto steady state will be 

Note:  is the contact angle

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ρ

θ

πS2 cos2 θ

ρg

πS2 cos2 θ

2ρg

2πS2 cos2 θ

ρg

4πS2 cos2 θ

ρg

https://dl.doubtnut.com/l/_lBTBP7l7P05p


56. A hollow object of volume V is immersed in a tank. The

object is tied to the bottom of the tank by two wires which

make an angle  with the horizontal as shown in �gure.

The object would �oat if it was set free and one forth

volume is immersed in liquid of density . The tension in

the wires is 

30∘

ρ0

https://dl.doubtnut.com/l/_2iGGpQAPpMED


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

V ρ0g

4

3V ρ0g

4

5V ρ0g

4

V ρ0g

57. A bent tube of uniform cross section is mounted on a

cart which is accelerating towards right with constant

acceleration 'a'. The total length of the liquid is . Find

the level di�erence between two limbs in equilibrium

2√2l

https://dl.doubtnut.com/l/_2iGGpQAPpMED
https://dl.doubtnut.com/l/_UNuYoNtqNjkN


  

A. 2 m

B. 4 m

C. 6 m

D. 12 m

Answer: B

Watch Video Solution

(a = 2m/s2, l = 10m)

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


More Than One Option Is Correct

1. A metallic sphere weighs  in air, 180 g in water and

120 g in an unknown liquid. Find the density of metal and of

liquid.

A. metal is 3

B. metal is 7

C. liquid is 3

D. liquid is 7

Answer: B::C

Watch Video Solution

210g

https://dl.doubtnut.com/l/_UNuYoNtqNjkN
https://dl.doubtnut.com/l/_6TBQekCmHDbo
https://dl.doubtnut.com/l/_i0P7ZsNoW68R


2. Water is being poured in a vessel at a constant rate

. There is a small hole of area a at the bottom of the

tank. The maximum level of water in the vessel is

proportional to

A. 

B. 

C. 

D. 

Answer: B::D

Watch Video Solution

αm2 /s

α

α2

a− 1

a− 2

https://dl.doubtnut.com/l/_i0P7ZsNoW68R


3. Equal volumes of a liquid are poured in the three vessels

 and . All the vessels have the same

base area. Select the correct alternatives. 

A. The force on the base will be maximum in vessel A

B. The force on the base will be maximum in vessel C

C. Net force exerted by liquid in all the three vessels is

equal

D. Net force exerted by liquid in vessel A is maximum

Answer: B::C

Watch Video Solution

A, B C(h1 < h2 < h3)

https://dl.doubtnut.com/l/_xzYUs8QVSkox


4. A tank is �lled upto a height h with a liquid and is placed

on a platform of height h from the ground. To get maximum

range  a small hole is punched at a distance of y from the

free surface of the liquid. Then 

A. 

B. 

C. 

xm

xm = 2h

xm = 1.5h

y = h

https://dl.doubtnut.com/l/_xzYUs8QVSkox
https://dl.doubtnut.com/l/_2rbNyr2fPPgV


D. 

Answer: A::C

Watch Video Solution

y = 0.75h

5. A small solid ball of density  is held inside at point A of a

cubical container of side L, �lled with an ideal liquid of

density  as shown in the �gure. Now, if the container

starts moving with constant acceleration a horizontally and

the ball is released from point A simultaneously, then

ρ

4ρ

https://dl.doubtnut.com/l/_2rbNyr2fPPgV
https://dl.doubtnut.com/l/_b61lcUyTKYde


choose from following the correct option(s) 

A. For ball to hit the top of container at end 

B. For ball to hit the top of container at end 

C. Ball hits the top of container at end Q after a time

D. Ball hits the top of container at end Q after a time

Q, a = 3g

Q, a = 2g

t = √
L

3g

t = √
2L

3g

https://dl.doubtnut.com/l/_b61lcUyTKYde


Answer: B::C

Watch Video Solution

6. A metallic wire of length  is held between two rigid

supports. If the wire is cooled through a temperature t. (Y=

Young's modulus of elasticity of wire,  density, 

thermal coe�cient of linear expansion). Then the frequency

of oscillation is proportional to

A. 

B. 

C. 

D. 

l

ρ = α =

1

l

√Y

√Y α/ρ

√l

https://dl.doubtnut.com/l/_b61lcUyTKYde
https://dl.doubtnut.com/l/_Onoh5LT45cLT


Answer: B

Watch Video Solution

7. A cylinder is �oating in two liquids as shown in �gure.

Choose the correct options. 

A. Net force on cylinder by liquid 1 is zero

B. Net force on cylinder by liquid 1 is non-zero

https://dl.doubtnut.com/l/_Onoh5LT45cLT
https://dl.doubtnut.com/l/_saTe9LLseOEi


C. Net force on cylinder by liquid 2 is equal to the

upthrust

D. Net force on cylinder by liquid 2 is more then the

upthrust

Answer: A::D

Watch Video Solution

https://dl.doubtnut.com/l/_saTe9LLseOEi


8.   

Some pieces of impurity (density ) is embedded in ice.

This ice is �oating in water (density . When ice melts

level of water will 

(a). Fall if   

(b). Remain unchanged if   

(c). fall if   

(d). rise if 

A. fall if 

= ρ

ρw)

ρ > ρw

ρ < ρw

ρ < ρw

ρ > ρw

ρ > ρw

https://dl.doubtnut.com/l/_aws9ZE2L8xHv


B. remain unchanged, if 

C. fall if 

D. rise if 

Answer: A::B

Watch Video Solution

ρ < ρw

ρ < ρw

ρ > ρw

9. Three di�erent liquids are �lled in a U-tube as shown in

�gure. Their densities are  and  respectively. Fromρ1, ρ2 ρ3

https://dl.doubtnut.com/l/_aws9ZE2L8xHv
https://dl.doubtnut.com/l/_4W6gcov0lJCn


the �gure we may conclude that 

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

ρ2 > ρ1

ρ1 > ρ2

ρ3 = 2(ρ2 − ρ1)

ρ3 =
ρ2 + ρ1

2

https://dl.doubtnut.com/l/_4W6gcov0lJCn


10. A block is �oation in a liquid as shown in �gure. Suppose

w= weight of block, p=pressure at bottom of block and F=

upthrust on the block. No suppose container starts moving

upward with some positive acceleration. The new values are

suppose w, p' and F'. Then 

A. 

B. 

w' > w

p' > p

https://dl.doubtnut.com/l/_4W6gcov0lJCn
https://dl.doubtnut.com/l/_2TXDagypsjVs


C. 

D. 

Answer: B::C

Watch Video Solution

F ' > F

F ' − w' = 0

11. For the di�erent materials it is given that  and 

. Here, Y is Young's modulus of elasticity and B, the

Bulk modulus of elasticity. Then we can conclude that

A. 1 is more ductile

B. 2 is more ductile

C. 1 is more malleable

D. 2 is more malleable

Y1 > Y2

B1 < B2

https://dl.doubtnut.com/l/_2TXDagypsjVs
https://dl.doubtnut.com/l/_kzIVlinoUOHt


Answer: B::C

Watch Video Solution

12. A load w is suspended from a wire of length  and area of

cross-section A. Change in length of the wire is say .

Change in length  can be increased to two times by

increasing

A. w by two times

B. l by two times

C. A by two times

D. A by four times

Answer: A::B

l

Δl

Δl

https://dl.doubtnut.com/l/_kzIVlinoUOHt
https://dl.doubtnut.com/l/_PB2uBvmfYDEP


Watch Video Solution

13. The viscous force acting on a solid ball of surface area. A

moving with terminal velocity v is proportional to

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

A

A1 / 2

V

V 1 / 2

https://dl.doubtnut.com/l/_PB2uBvmfYDEP
https://dl.doubtnut.com/l/_o36ub4zpKgYL


14. An oil drop falls through air with a terminal velocity of

 viscosity of air is  and density

of oil is 900 kg  neglect density of air as compared to

that of oil.

A. radius of the drop is 

B. radius of the drop is 

C. terminal velocity of the drop at half of this radius is

D. terminal velocity of the drop at half of this radius is

Answer: B::C

Watch Video Solution

5 × 10− 4

sec
1.8 × 10− 5 N − s

m2

m3

6.20 × 10− 2m

2.14 × 10− 6m

1.25 × 10− 4m/s

2.5 × 10− 4m/s

https://dl.doubtnut.com/l/_SOMr2vHfhO89


15. There are two holes on a water tank as shown in �gure.

Area of hole 2 is two times that of area of hole 1. Suppose v

is the speed of liquid coming out and Q the volume of liquid

�owing per second. Then 

A. 

B. 

C. 

D. 

V1 = 4V2

V1 = 2V2

Q1 = Q2

Q1 = 2Q2

https://dl.doubtnut.com/l/_SOMr2vHfhO89
https://dl.doubtnut.com/l/_SBYpqAeP0I4b


Answer: B::C

Watch Video Solution

16. A cylindrical vessel of  height is kept �lled up to the

brim. It has four holes  and  which are, respectively, at

heights of  and  from the horizontal

�oor . The water falling at the maximum horizontal

90cm

1, 2, 3 4

20cm, 30cm, 40cm 50cm

PQ

https://dl.doubtnut.com/l/_SBYpqAeP0I4b
https://dl.doubtnut.com/l/_tUjsmkaSZAA2


distance from the vessel comes from 

A. hole number 4

B. hole number 3

C. hole number 2

D. hole number 1

Answer: A::B

https://dl.doubtnut.com/l/_tUjsmkaSZAA2


Watch Video Solution

17. A block of density  and mass 10kg is

suspended by a spring sti�ness . The other end of

the spring is attached to a �xed support. The block is

completely submerged in a liquid of density . If

the block is in equilibrium position.

A. the elongation of the spring is 1 cm

B. the magnitude of buoyant force acting on the block is

50 N

C. the spring potential energy is 12.5 J

D. magnitude of spring force on the block is greater than

the weight of the block

2000kg/m3

100N /m

1000kg/m3

https://dl.doubtnut.com/l/_tUjsmkaSZAA2
https://dl.doubtnut.com/l/_sPzcg7QsY2z4


Answer: B::C

Watch Video Solution

18. If for a liquid in a vessel force of cohesion is twice of

adhesion

A. the maniscus will be convex upwards

B. the angle of contact will be obtuse

C. the liquid will descend in the capillary tube

D. the liquid will not wet the solid

Answer: A::B::D

Watch Video Solution

https://dl.doubtnut.com/l/_sPzcg7QsY2z4
https://dl.doubtnut.com/l/_osafbZliFPBt
https://dl.doubtnut.com/l/_rnGuphwqHCI0


19. When a capillary tube is dipped into a liquid, the liquid

neither rises nor falls in the capillary.

A. The angle of contact may be 

B. The angle of contact may be 

C. The surface tension of liquid may be in�nite

D. The surface tension of liquid may be zero

Answer: B::D

Watch Video Solution

0∘

90∘

20. The wires  and  shown in Fig. are made of the same

material and have radii  and , respectively. The block

between them has a mass . When the force  is ,

A B

rA rB

m F mg/3

https://dl.doubtnut.com/l/_rnGuphwqHCI0
https://dl.doubtnut.com/l/_iKXaaj6fXR2Q


one of the wires breaks. Then 

https://dl.doubtnut.com/l/_iKXaaj6fXR2Q


https://dl.doubtnut.com/l/_iKXaaj6fXR2Q


A. A breaks if 

B. A breaks if 

C. Either A or B may break if 

D. The length of A and B must be known to predict which

wire will break.

Answer: A::B::C

Watch Video Solution

rA = rB

rA < rB

rA = 2rB

21. A small block of wood of density  is

submerged in water at a depth of . Find 

(a) the acceletation of the block towards the surface when

the block is released and 

0.4 × 103kg/m3

2.9m

https://dl.doubtnut.com/l/_iKXaaj6fXR2Q
https://dl.doubtnut.com/l/_RIuksyIiFpis


Comprehension

(b) the time for the block to reach the surface, Ignore

viscosity.

A. Acceleration of block towards the surce is 

B. Velocity of block after 3 s is 

C. Time taken by the block to reach the surface is 0.63 s

D. Time taken by the block to reach the surface is 2.74 s

Answer: A::C

Watch Video Solution

14.7m/s2

29.4m/s

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


1.   

In a U-tube if di�erent liquids are �lled then we can say that

pressure at same level of same liquid is same. 

Q. In a U-tube 20 cm of a liquid of density  is on left hand

side and 10 cm of another liquid of density 1.5  is on right

hand side in between them there is a third liquid of density

 what is the value of .

A. 5 cm

ρ

ρ

2ρ h

https://dl.doubtnut.com/l/_gu4XJWuXuwin


B. 2.5 cm

C. 2 cm

D. 7.5 cm

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_gu4XJWuXuwin


2.   

In a U-tube if di�erent liquids are �lled then we can say that

pressure at same level of same liquid is same. 

Q. If small but equal lengths of liquid -1 and liquid -2 are

increased in their corresponding sides then h will

A. remain same

B. increase

C. decrease

https://dl.doubtnut.com/l/_N73AtwCcmZo1


D. may increase or decrease

Answer: C

Watch Video Solution

3. Liquid is �lled in a vessel of square base  upto

a height of 2m as shown in �gure (i). In �gure (ii) the vessel

is tilted from horizontal at .  

  

What is the velocity of e�ux in this case. Liquid does not

spills out?

(2m × 2m)

30∘

https://dl.doubtnut.com/l/_N73AtwCcmZo1
https://dl.doubtnut.com/l/_Q7WXrn5xdwPG


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

3.20m/s

4.96m/s

5.67cm

2.68m/s

4. Liquid is �lled in a vessel of square base  upto

a height of 2m as shown in �gure (i). In �gure (ii) the vessel

is tilted from horizontal at .  

(2m × 2m)

30∘

https://dl.doubtnut.com/l/_Q7WXrn5xdwPG
https://dl.doubtnut.com/l/_pO8ojpAjb2vL


  

What is time of fall of liquid on the ground?

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: C

Watch Video Solution

s
1

√2

s
1

√3

s
1

√5

√2s

https://dl.doubtnut.com/l/_pO8ojpAjb2vL


5. Liquid is �lled in a vessel of square base  upto

a height of 2m as shown in �gure (i). In �gure (ii) the vessel

is tilted from horizontal at .  

  

At what distance from point O, will the liquid strike on the

ground?

A. 5.24 m

B. 6.27 m

C. 4.93 m

D. 3.95 m

(2m × 2m)

30∘

https://dl.doubtnut.com/l/_1JKnDwWtdL5F


Answer: D

Watch Video Solution

6. A cube (side ) of density  is placed in a

vessel of base area . A liquid of density 

 is gradually �lled in the vessel at a constant rate 

  

  

= 10cm 0.5g/cm3

20cm × 20cm

1.0 m2g

c

Q = 50cm3 /s

https://dl.doubtnut.com/l/_1JKnDwWtdL5F
https://dl.doubtnut.com/l/_JOKB6DSN62Wx


If we plot a graph between the normal reaction on cube by

the vessel versus time. The graph will be like

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_JOKB6DSN62Wx


7. A cube (side ) of density  is placed in a

vessel of base area . A liquid of density 

 is gradually �lled in the vessel at a constant rate 

  

  

The cube will leave contact with the vessel after time t= .........

s.

= 10cm 0.5g/cm3

20cm × 20cm

1.0g/cm3

Q = 50cm3 /s

https://dl.doubtnut.com/l/_JOKB6DSN62Wx
https://dl.doubtnut.com/l/_Bv0dEQaDzika


A. 30

B. 40

C. 60

D. 20

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_Bv0dEQaDzika


8.   

Newton's laws of motion can be applied to a block in liquid

also force due to liquid (e.g. upthrust) are also considered in

addition to other forces. A small block of weight W is kept

inside. The block is attached with a string connected to the

bottom of the vessel. Tension in the string is   

Q. The string is cut. �nd the time when it reaches the surface

of the liquid

A. 

W /2

s
1

√5

https://dl.doubtnut.com/l/_6d70JDp6NUpS


B. 

C. 

D. 

Answer: D

Watch Video Solution

√5s

√3s

s
2

√5

9.   

Newton's laws of motion can be applied to a block in liquid

https://dl.doubtnut.com/l/_6d70JDp6NUpS
https://dl.doubtnut.com/l/_xptVKZu9RmuF


also force due to liquid (e.g. upthrust) are also considered in

addition to to other forces. A small block of weight W is kept

inside. The block is attached with a string connected to the

bottom of the vessel. Tension in the string is   

If weight of the block is doubled then tension in the string

becomes x times and the length calculated from above

becomes y times then

A. (a) 

B. (b) 

C. (c) both (a) and (b) are correct

D. (d) both (a) and (b) are wrong

Answer: A

Watch Video Solution

W /2

x = 2

y = √2

https://dl.doubtnut.com/l/_xptVKZu9RmuF


10. Two holes are made at depths h and 2h from the top. A

liquid of density  and height h is �lled over another liquid

of density . Speeds of liquid ejecting from two holes are

say  and .  

  

The ratio  will be

A. 

B. 

C. 

ρ

2ρ

v1 v2

v1

v2

√
1

3

√
1

2

√
2

3

https://dl.doubtnut.com/l/_fdyrtg7gV3WT


D. 

Answer: C

Watch Video Solution

√
4
3

11. Two holes are made at depths h and 2h from the top. A

liquid of density  and height h is �lled over another liquid

of density . Speeds of liquid ejecting from two holes are

say  and .  

ρ

2ρ

v1 v2

https://dl.doubtnut.com/l/_fdyrtg7gV3WT
https://dl.doubtnut.com/l/_4dMHjD8Zj04l


  

If density of lower liquid is increased

A.  will decrease while  will increase

B.  will remsin as it is while  will increase

C.  will remain as it is while  will decrease

D.  and  both will decrease

Answer: C

Watch Video Solution

V1 V2

V1 V2

V1 V2

V1 V2

https://dl.doubtnut.com/l/_4dMHjD8Zj04l


12. A cubical vessel (open from top) of side L is �lled with a

liquid of density . 

What is the torque of hydrostatic force on a side wall about

an axis passing through one of the bottom edges?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ρ

ρgL4

4

ρgL4

6

2ρgL4

3

ρgL4

3

https://dl.doubtnut.com/l/_zcmDkUum467y


13. A cubical vessel (open from top) of side L is �lled with a

liquid of density . 

What is the ratio of magnitude of torque on one side wall to

the torque on base about the same axis

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ρ

1: 1

1: 2

1: 3

1: 4

https://dl.doubtnut.com/l/_PAtLPNlHJ8ea


14. A siphon tube is discharging a liquid of speci�c gravity

0.9 from a reservoir as shown in the �gure. 

  

(a) Find the velocity of the liquid through the siphon. 

(b) Find the pressure at the highest point B. 

(c ) Find the pressure at point C.

A. 6 m/s

B. 8 m/s

C. 10 m/s

https://dl.doubtnut.com/l/_JstYSaBa19VV


D. 12 m/s

Answer: C

Watch Video Solution

15. A siphon tube is discharging a liquid of density 

 as shown in �gure.   900
kg

m3
(P0 = 1.01 × 105N /m2)

https://dl.doubtnut.com/l/_JstYSaBa19VV
https://dl.doubtnut.com/l/_bqoTfyD0yEGC


  

Pressure at point B is

A. 

B. 

C. 

D. 

Answer: A

4.25 × 104N /m2

6.25 × 104N /m2

2.50 × 104N /m2

2.0 × 105 N

m2

https://dl.doubtnut.com/l/_bqoTfyD0yEGC


Watch Video Solution

16. A siphon tube is discharging a liquid of density 

 as shown in �gure.   

  

Pressure at point C is

A. 

B. 

900
kg

m3
(P0 = 1.01 × 105N /m2)

5.5 × 104N /m2

6.5 × 104N /m2

https://dl.doubtnut.com/l/_bqoTfyD0yEGC
https://dl.doubtnut.com/l/_msNLoTpy0VV2


C. 

D. 

Answer: B

Watch Video Solution

8.0 × 104N /m2

10.5 × 104N /m2

17. Choose the correct option: 

A capillary tube of radius r is lowered into a liquid of surface

tension T and density . Given angle of contact .  

The work done by surface tension will be

A. (a) 

B. (b) 

C. (c) 

ρ = 0∘

πT 2

ρg

4πT 2

ρg

T 2

ρg

https://dl.doubtnut.com/l/_msNLoTpy0VV2
https://dl.doubtnut.com/l/_mheaIkrFHpXR


D. (d) 

Answer: B

Watch Video Solution

2T 2

ρg

18. A capillary tube of radius r is lowered into a liquid of

surface tension T and density . Given angle of contact

.  

What is the potential energy acquired by the liquid in the

capillary?

A. 

B. 

C. 

ρ

= 0∘

πT 2

2ρg

T 2

2ρg

T 2

ρg

https://dl.doubtnut.com/l/_mheaIkrFHpXR
https://dl.doubtnut.com/l/_kYsHvsV5523t


D. 

Answer: D

Watch Video Solution

2πT 2

ρg

19. A long glass capillary (radius R) is taken out of liquid

(surface tension S and density ) in vertical position. Angle

of contact everywhere is zero. Atmospheric pressure is . It

is observed that the capillary retains some liquid. 

ρ

P0

https://dl.doubtnut.com/l/_kYsHvsV5523t
https://dl.doubtnut.com/l/_eKFXtBqO7vp9


  

The radius of curvature of meniscus at the bottom of tube is

A. R

B. 

C. 

D. 

∞

R/2

R/3

https://dl.doubtnut.com/l/_eKFXtBqO7vp9


Answer: A

Watch Video Solution

20. A long glass capillary (radius R) is taken out of liquid

(surface tension S and density ) in vertical position. Angle

of contact everywhere is zero. Atmospheric pressure is . It

is observed that the capillary retains some liquid. 

ρ

P0

https://dl.doubtnut.com/l/_eKFXtBqO7vp9
https://dl.doubtnut.com/l/_X8GRdzEoZguy


  

The length of liquid column retained in the capillary is

A. 

B. 

C. 

D. zero

3S

ρRg

2S

ρRg

4S

ρRg

https://dl.doubtnut.com/l/_X8GRdzEoZguy


Answer: B

Watch Video Solution

21. In two identical communicating vessel we poured water

(see picture). In one of them we put an ice ball of volume

 which gets exactly half immersed in the water.

The density of water  the density of ice 

  

  

V = 100cm3

ρw = 1000kg/m3

ρi = 900kg/m3

https://dl.doubtnut.com/l/_X8GRdzEoZguy
https://dl.doubtnut.com/l/_HhxO6L34u7i0


Select the correct statement (s). Soon after placing the ice

ball in left vessel.

A. The volume of water �owing to the right vessels is

more than 25cc.

B. The volume of water �owing to the right vessels is less

than 25cc.

C. The ice ball is resting on the bottom of vessel.

D. The ice ball is �oating on the water surface.

Answer: A::C

Watch Video Solution

https://dl.doubtnut.com/l/_HhxO6L34u7i0


22. In two identical communicating vessel we poured water

(see picture). In one of them we put an ice ball of volume

 which gets exactly half immersed in the water.

The density of water  the density of ice 

  

  

After a long time, select the correct statement (s)

A. If ice melts, the level of water in both vessel will rise.

V = 100cm3

ρw = 1000kg/m3

ρi = 900kg/m3

https://dl.doubtnut.com/l/_a0k9j5gIUiq7


B. If water freezes, such that ball's radius increases, the

level of water in both vessel will fall.

C. If ice melts, the level of water in left vessel will rise and

level of water in right vessel will fall.

D. If water freezed such that ball radius increases, the

level of water in left vessel fall and level of water in

right vessel will rise.

Answer: A::B

Watch Video Solution

23. Soap bubble of radius R is blown at one end of a pipe of

circular of circular cross-section of radius R as shown in

https://dl.doubtnut.com/l/_a0k9j5gIUiq7
https://dl.doubtnut.com/l/_f4WvGchntZOU


diagram. On the vertical portion of pipe, there is a piston of

mass m. T is surface tension of liquid. 

  

Find the mass of piston for which it remain in equilibrium

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

4πTR

g

2πTR

g

4TR

g

4TR2

g

https://dl.doubtnut.com/l/_f4WvGchntZOU


Watch Video Solution

24. Soap bubble of radius R is blown at one end of a pipe of

circular of circular cross-section of radius R as shown in

diagram. On the vertical portion of pipe, there is a piston of

mass m. T is surface tension of liquid. 

  

If piston is slightly displaced in downward direction, then its

acceleration when radius of bubble grows to 2R is

A. zero

B. g/2

https://dl.doubtnut.com/l/_f4WvGchntZOU
https://dl.doubtnut.com/l/_TVXyiqQry948


C. g/3

D. g/4

Answer: B

Watch Video Solution

25. A container contains three liquds as shown in the �gure.

The speci�c gravity of liquid 1 and liquid 2 are 0.8 and 1.2

respectively. A small hole having area  at point P is

as shown in the �gure. Initially hole is closed. The cross-

sectional area of container is . assume all liquids ae

ideal and neglect any type of friction between liquid and

container. (Given that  and )  

10− 6m2

50cm2

g = 9.8m/s2 h = 28cm

https://dl.doubtnut.com/l/_TVXyiqQry948
https://dl.doubtnut.com/l/_lsclmyNvdnMr


  

The value of  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

h2 /h1

9/5

20/7

40/21

40/7

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


26. A container contains three liquds as shown in the �gure.

The speci�c gravity of liquid 1 and liquid 2 are 0.8 and 1.2

respectively. A small hole having area  at point P is

as shown in the �gure. Initially hole is closed. The cross-

sectional area of container is . assume all liquids ae

ideal and neglect any type of friction between liquid and

container. (Given that  and )  

  

10− 6m2

50cm2

g = 9.8m/s2 h = 28cm

https://dl.doubtnut.com/l/_lsclmyNvdnMr
https://dl.doubtnut.com/l/_BzQWBQLykQgp


At some instant, hole is opened. the speed of water coming

out from hole just after the opening of hole is

A. 7.84 m/s

B. 3.92 m/s

C. 1.96 m/s

D. None of these

Answer: B

Watch Video Solution

27. A tank contains water on top of mercury . A cube of iron,

60mm along each edge, is sitting upright in equilibrium in

the liquids. Find how much of it is in each liquid. The

densities of iron and mercury are  and 7.7 × 103kg/m3

https://dl.doubtnut.com/l/_BzQWBQLykQgp
https://dl.doubtnut.com/l/_n9InQmaQq4QX


 respectively  

A. 2 cm

B. 4.5 cm

C. 3.24 cm

D. 2.5 cm

Answer: C

Watch Video Solution

13.6 × 103kg/m3

https://dl.doubtnut.com/l/_n9InQmaQq4QX


Watch Video Solution

28. A tank contains water and mercury as shown in �gure. An

iron cube of edge  cm is in equilibrium as shown.

(density of iron , density of mercury 

, density of water )

(Neglect the atmospheric pressure) 

  

Time period of small oscillations of block is

A. 

d = 6

= 7.8 × 103
kg/m3

= 13.6 × 103
kg/m3 = 103

kgm3

2π√
dρFe

(ρHg − ρW)g

https://dl.doubtnut.com/l/_n9InQmaQq4QX
https://dl.doubtnut.com/l/_2ncc4ccR9Y7B


B. 

C. 

D. 

Answer: A

Watch Video Solution

2π√
dρFe

(ρHg + ρW)g

2π√
dρFe

ρHgg

2π√
dρFe

ρwg

29. A ring of radius R is made of a thin wire of material of

density , having cross-section area a and Young's modulus

y. The ring rotates about an axis perpendicular to its plane

and through its centre. Angular frequency of rotation is . 

The tension in the ring will be

A. 

ρ

ω

aρR2ω2

2

https://dl.doubtnut.com/l/_2ncc4ccR9Y7B
https://dl.doubtnut.com/l/_dkyW9NfcIIFB


B. 

C. 

D. 

Answer: B

Watch Video Solution

aρR2ω2

2aρR2ω2

aρR2ω2

4

30. A ring of radius R is made of a thin wire of material of

density , having cross-section area a and Young's modulus

y. The ring rotates about an axis perpendicular to its plane

and through its centre. Angular frequency of rotation is . 

The ratio of kinetic energy to potential energy is

A. 

ρ

ω

y

ρR2ω2

https://dl.doubtnut.com/l/_dkyW9NfcIIFB
https://dl.doubtnut.com/l/_8NMUqXJ4fg61


B. 

C. 

D. 

Answer: A

Watch Video Solution

2y

ρR2ω2

y

2ρR2ω2

y

4ρR2ω2

31. A thin uniform copper rod length  and mass m rotates

unifomly with an angular velocity  about a vertical axis

passing through one of its ends as shown in the �gure.

Young's modulus of copper is Y. Breaking stress is ,

cross sectional area of rod is A and density of rod is uniform.

Based on above information, answer the following questions

The maximum angular velocity with which the rod can rotate

l

ω

σmax

https://dl.doubtnut.com/l/_8NMUqXJ4fg61
https://dl.doubtnut.com/l/_1O8P55FdV1qc


so that is won't break, is 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

√
2σmaxA

ml

√
2σmaxA

3ml

√
σmaxA

2ml

√
3σmaxA

ml

https://dl.doubtnut.com/l/_1O8P55FdV1qc
https://dl.doubtnut.com/l/_FNsKZoj4O6bN


32. A uniform rod of length , mass , cross-sectional area 

and Young's modulus  is rotated in horizontal plane about

a �xed vertical axis passing through one end, with a

constant angular velocity . Find the total extension in the

rod due to the tension produced in the rod.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

l m A

Y

ω

2mω2l2

3AY

mω2l2

AY

mω2l2

3AY

5mω2l2

48AY

https://dl.doubtnut.com/l/_FNsKZoj4O6bN


Matrix Matching

1. Match the following 

Watch Video Solution

∣
∣
∣
∣
∣
∣
∣
∣
∣
∣
∣

        Table-1            Table-2

(A)    Steel (P )   Young's modulus of

         elasticity

(B)  Water (Q)   Bulk modulus of elasticity

(C)   Hydrogen gas filled (R)   sheer modulus of

        in a chamber         elasticity

∣
∣
∣
∣
∣
∣
∣
∣
∣
∣
∣

2. Match the following. 

∣
∣
∣
∣
∣
∣
∣
∣
∣
∣

Table-1 Table-2

(A) Coefficient of viscosity (P ) [M 2L− 1T − 2]

(B) Surface tension (Q) [ML0T − 2]

(C) Modulus of elasticity (R) [ML− 1T − 2]

(D) Energy per unit volume (S) None

of a fiuid

∣
∣ 
∣ 
∣ 
∣ 
∣ 
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_ikjuO0HyFzI2
https://dl.doubtnut.com/l/_PVD9X01ywVHh


Watch Video Solution

3. A tube is inverted in a mercury vessel as shown in �gure. If

pressure P is increased, then 

  

Watch Video Solution

∣
∣
∣
∣
∣
∣
∣
∣

Table-1 Table-2

(A) Height h (P ) will increase

(B) Pressure at O (Q) will decrease

(C) Pressure at 1 cm (R) will remain same

above O

∣
∣ 
∣ 
∣ 
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_PVD9X01ywVHh
https://dl.doubtnut.com/l/_ZoMbS9jXShBX


4. In the �gure shown, velocity of liquid which comes out is v,

time of liquid to fall to ground is  and range on ground is R.

If the vessel is taken to a mountain, match the following. 

  

Watch Video Solution

t

∣
∣
∣
∣
∣
∣

Table-1 Table-2

(A) V (P) will increase

(B) t (Q) will decrease

(C) R (R) will remain same

∣
∣ 
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_X4jlP3DffwLW


5. A non viscous inconpressible liquid is �owing from a

horizontal pipe of non-uniform cross section as shown,

Choose the correct option 

Watch Video Solution

6. There are two point A and B inside a liquid as shown in

�gure. Now the vessel starts moving upwards with an

acceleration a. Match the following. 

https://dl.doubtnut.com/l/_m0CJiQnmZmn7
https://dl.doubtnut.com/l/_UEv0rgTEsT1q


  

Watch Video Solution

∣
∣
∣
∣
∣
∣
∣
∣
∣

Table-1 Table-2

(A) Pressure at B will (P ) increase

(B) Pressure difference (Q) decrease

between A and B will

(C) Upthrust on an object (R) remain same

inside the verssel will

∣
∣ 
∣ 
∣ 
∣ 
∣ 
∣ 
∣
∣

7. Two soap bubbles coalesce to form a single large drop.

Match the following. 

https://dl.doubtnut.com/l/_UEv0rgTEsT1q
https://dl.doubtnut.com/l/_dRnrBIj2N3qU


Watch Video Solution

∣
∣
∣
∣
∣
∣
∣
∣
∣
∣
∣

Table-1 Table-2

(A) Surface energy in the (P ) increase

process will

(B) Temperature of the (Q) decrease

drop will

(C) Pressure inside the (R) remain same

soap bubble will

∣
∣ 
∣ 
∣ 
∣ 
∣ 
∣ 
∣ 
∣ 
∣
∣

8. A cube is �oating in a liquid as shown in �gure. Match the

following. 

https://dl.doubtnut.com/l/_dRnrBIj2N3qU
https://dl.doubtnut.com/l/_J7vxyteX7KEA


  

Watch Video Solution

∣
∣
∣
∣
∣
∣
∣
∣
∣
∣
∣
∣

Table-1 Table-2

(A) If density liquid (P) increase

decreases x will

(B) If size of cube is (Q) decrease

increased x will

(C) If the whole system is (R) remain same

accelerated upwards x

will

∣
∣ 
∣ 
∣ 
∣ 
∣ 
∣ 
∣ 
∣ 
∣ 
∣
∣

9. A solid is immersed completely in a liquid. The

temperature coe�cients of volume expansion of solid and

https://dl.doubtnut.com/l/_J7vxyteX7KEA
https://dl.doubtnut.com/l/_GWGGikk8i1px


the liquid are  and . If temperatures of both are

increased, then match the following. 

Watch Video Solution

γ1 γ2( < γ1)

∣
∣
∣
∣
∣
∣
∣
∣

Table-1 Table-2

(A) upthrust on the solid will (P ) increase

(B) apparent weight of the solid will (Q) decrease

(C) fraction of volume immersed in (R) remain same

the liquid if allowed to float will

∣
∣ 
∣ 
∣ 
∣ 
∣ 
∣
∣

10. In the �gures shown, match the following 

  

https://dl.doubtnut.com/l/_GWGGikk8i1px
https://dl.doubtnut.com/l/_ZgngFUBaGZ46


Watch Video Solution

∣
∣
∣
∣
∣
∣
∣

Table-1 Table-2

(A) x = 2h, y = h (P) R = 2√3h

(B) x = h, y = 3h (Q) R = 2√2h

(C) x = 3h, y = h (R) R = 2h

∣
∣ 
∣ 
∣ 
∣ 
∣
∣

11. Match the following 

Watch Video Solution

∣
∣
∣
∣
∣
∣
∣
∣
∣

Table-1 Table-2

(A) Stress×Strain (P ) J

(B) (Q) N /m

(C) Y l3 (R) J /m3

(D) (S) m

∣
∣ 
∣ 
∣ 
∣ 
∣ 
∣ 
∣
∣

YA

l

F l

AY

12. A ball is thrown downward In a viscous �uid with speed V.

Terminal speed of ball is   V0

https://dl.doubtnut.com/l/_ZgngFUBaGZ46
https://dl.doubtnut.com/l/_snzt3G7dACW9
https://dl.doubtnut.com/l/_Nzf4yjHqahqT


Watch Video Solution

https://dl.doubtnut.com/l/_Nzf4yjHqahqT


Integer

1. The reading of spring balance when a block is suspended

from it in air, is 60 N. This reading is changed to 40 N when

the block is immersed in water. The speci�c gravity of the

block is

Watch Video Solution

2. The two wires shown in �gure are made of the same

material which has a breaking stress of . The

area of cross section of the upper wire is  and that

of the lower wire is . The mass , 

 and the hanger is light. a. Find the maximum

load that can be put on the hanger without breaking a wire.

8 × 108Nm− 2

0.006cm2

0.003cm2 m1 = 10kg

m2 = 20kg

https://dl.doubtnut.com/l/_GrZbd1isR1ze
https://dl.doubtnut.com/l/_Ekk5YPScTN04


Which wire will break �rst if the load is increased? b. Repeat

the above part .  

Watch Video Solution

m1 = 10kg and m2 = 36kg

https://dl.doubtnut.com/l/_Ekk5YPScTN04


3. A wooden cube of side 10 cm and density  is

�oating in water (density ). A mass of 

gm is placed over the cube so that cube is completely

immersed without wetting the mass. Find value of x.

Watch Video Solution

0.8  gm/cm3

= 1  gm/cm3 (100x)

4. A ball of mass 1 kg falls from a height of 5 m above the

free surface of water. The relative density of the solid ball is

. The ball travels a distance of 2 m under water and

becomes stationary. The work done by the resistive forces of

water is . Find value of n.

Watch Video Solution

s =
2

3

( − 10n)J

https://dl.doubtnut.com/l/_Ekk5YPScTN04
https://dl.doubtnut.com/l/_H59fQpReeoKs
https://dl.doubtnut.com/l/_mObXiSvzrpYN
https://dl.doubtnut.com/l/_txplmhIMzmPB


5. A log of wood of mass 120 Kg �oats in water. The weight

that can be put on the raft to make it just sink, should be

(density of wood )

Watch Video Solution

= 600Kg/m

6. A large block of ice 10 cm thick with a vertical hole drilled

through it is �oating in a lake. The minimum length of the

rope required to scoop out a bucket full of water through

the hole is . Find the value of . Take density of ice

Watch Video Solution

(0.2x)m x

= 0.9  g/cm3

https://dl.doubtnut.com/l/_txplmhIMzmPB
https://dl.doubtnut.com/l/_dgw8O4V60cDT


7. A cubical block 'A' of mass  of edge 'a'

and density  �oats in a liquid of density . The lower

surface of the cube just touches the free end of massless

spring of spring of spring constant  �xed at the

bottom of the vessel. Another block 'B' of mass 'm' is lept

over block 'A', so that is completely immersed in liquid

without wetting the block 'B'. Then �nd the value of m in kg.

Watch Video Solution

m0( = a3ρ = 3kg)

ρ 3ρ

k( = a2ρg)

8. A solid uniform ball having volume V and density  �oats

at the interface of two unmixible liquids as shown in Fig.

7(CF).7. The densities of the upper and lower liquids are 

and  respectively, such that . What fractio9n

ρ

ρ1

ρ2 ρ1 < ρ < ρ2

https://dl.doubtnut.com/l/_k9lB1l9XoJL6
https://dl.doubtnut.com/l/_HbnvTMFU4Y1R


of the volume of the ball will be in the lower liquid. 

Watch Video Solution

https://dl.doubtnut.com/l/_HbnvTMFU4Y1R

