
PHYSICS

BOOKS - DC PANDEY PHYSICS (HINGLISH)

FLUID MECHANICS

Example

1. Relative density of an oil is .Find the absolute density of

oil in CGS and SI units.

Watch Video Solution

0.8

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_VjtgZr8CPA8H


2. For the arrangement shown in the �gure, what is the density

of oil? 

.

Watch Video Solution

3. A U-tube of uniform cross-sectional area and open to the

atmosphere is partially �lled with mercury. Water is then

poured into both arms. If the equilibrium con�guration of the

https://dl.doubtnut.com/l/_4XqDHETiBBTL
https://dl.doubtnut.com/l/_wwALYEEzSAoa


tube is as shown in �gure with , determine the

value of   

.

Watch Video Solution

h2 = 1.0cm

h1

4. A U-shaped tube open to the air at both ends contains some

mercury. A quantity of water is carefully poured into the left

arm of the U-shaped tube until the vertical height of the water

https://dl.doubtnut.com/l/_wwALYEEzSAoa
https://dl.doubtnut.com/l/_yQx1aT5Qj6dr


column is . 

(a) What is the gauge pressure at the water mercury interface

? 

(b) Calculate the vertical distance h from the top of the

mercury in the right hand arm of the tube to the top of the

water in the left-hand arm. 

.

Watch Video Solution

15.0cm

https://dl.doubtnut.com/l/_yQx1aT5Qj6dr


5. For the system shown in �gure, the cylinder on the left, at L,

has a mass of 600 kg and a cross-sectional area of . The

piston on the right, at S, has cross-sectional area  and

negligible weight. If the apparatus is �lled with oil

, what is the force F required to hold the

system is equilibrium? 

.

Watch Video Solution

800cm2

25cm2

(ρ = 0.78g/cm3)

https://dl.doubtnut.com/l/_yQx1aT5Qj6dr
https://dl.doubtnut.com/l/_GtpVmFdoEUgc


6. A closed container shown in �gure is �lled with water

  

 

This is accelerated in horizonal direction with an acceleration,

.Find (a)  and (b) .

Watch Video Solution

(ρ = 103kg/M 3)

a = 2m/s2 pC − pD pA − pD

https://dl.doubtnut.com/l/_00JojA42bwHh


7. A closed tube is �lled with 

 

  

  

water . It rotating about an axis shown in

�gure with an angular velocity . Find, .

Watch Video Solution

AB = 2m

BC = 4cm

(ρ = 103kg/m3)

ω = 2rad/s pA − pC

8. A liquid of density  is in a bucket that spins with angular

velocity  as shown in �gure. Prove that the free surface of

ρ

'ω'

https://dl.doubtnut.com/l/_spZkY9blQzSW
https://dl.doubtnut.com/l/_cfkPiDrwr8Wf


the liquid has a parabolic shape. Find equation of this. 

.

Watch Video Solution

9. Density of ice is . A piece of ice is �oating in water

of density . Find the fraction of volume of the picec

of ice outside the water.

Watch Video Solution

900kg/m3

1000kg/m3

https://dl.doubtnut.com/l/_cfkPiDrwr8Wf
https://dl.doubtnut.com/l/_CuIBZ03WqgZo


10. A metallic sphere �oats in an immiscible mixture of water

 and a liquid 

such that its  volume is in water and  volume in the

liquid. Find the density of metal.

Watch Video Solution

(ρw = 103kg/m3) (ρL = 13.5 × 103kg/m3)

th
4
5

th
1

5

11. A block of mass 1 kg and density  is held

stationary with the help of a string as shown in �gure. The tank

is accelerating vertically upwards with an acceleration a

. Find  

0.8g/cm3

= 1.0m/s2

https://dl.doubtnut.com/l/_7382FPfq9oVJ
https://dl.doubtnut.com/l/_TacYWt6z2MuS


 

(a) the tension in the string, 

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

(Take  and density of water .

Watch Video Solution

g = 10m/s2 = 103kg/m3)

12. The tension in a string holding a solid block below the

surface of a liquid (of density greater than that of solid) as

shown in �gure is  when the system is at rest. What will be

the tension in the string if the system has an upward

T0

https://dl.doubtnut.com/l/_TacYWt6z2MuS
https://dl.doubtnut.com/l/_k9YQFfl9SVDW


acceleration a? 

.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

T0(1 + )
a

g

T0(1 − )
a

g

T0(1 + )
g

a

T0(1 − )
g

a

https://dl.doubtnut.com/l/_k9YQFfl9SVDW
https://dl.doubtnut.com/l/_0Vi8LishgjAj


13. Water is �owing through a horizontal tube of non-uniform

cross-section. At a place, the radius of the tube is  and

the velocity of water is . What will be the velocity of

water where the radius of the pipe is ?

Watch Video Solution

1.0cm

2m/s

2.0cm

14. Calculate the rate of �ow of glycerine of density.

 through the conical section of a pipe. If the

radii of its ends are  and  and the pressure drop

across its length is .

Watch Video Solution

1.25 × 103kg/m3

1.0m 0.04m

10N /m2

https://dl.doubtnut.com/l/_0Vi8LishgjAj
https://dl.doubtnut.com/l/_CUxg3EYwmxIh


15. Water is �owing smoothly through a closed-pipe system. At

one point the speed of the water is . While at another

point  higher the speed is . If the pressure is 

 at the lower point, what is the pressure at the upper

point? What would the pressure at the upper point be if the

water were to stop �owing and the pressure at the lower point

were ?

Watch Video Solution

3.0m/s

1.0m 4.0m/s

20Kpa

18kpa

16. Water �ows through a horizontal tube as shown in �gure. If

the di�erence of height of water column in the vertical tubes

in  and the areas of corss-section at A and B are 2cm 4cm2

https://dl.doubtnut.com/l/_EYaTLVlw51aJ
https://dl.doubtnut.com/l/_cp62he8YbE8g


respectively. Find the rate of �ow of water across any section. 

.

View Text Solution

17. Water �ows through the tube shown in �gure. The areas of

cross section of the wide and the narrow portions of the tube

are  respectively. The rate of �ow of water

through the tube is  . Find the di�erence of

5cm2 and 2cm2

500cm3s− 1

https://dl.doubtnut.com/l/_cp62he8YbE8g
https://dl.doubtnut.com/l/_bkpm6CdNhWJO


mercury levels in the U-tube. 

Watch Video Solution

18. A tank is �lled with a liquid upto a height H, A small hole is

made at the bottom of this tank Let  be the time taken to

empty �rst half of the tank and  time taken to empty rest half

of the tank then �nd 

Watch Video Solution

t1

t2

t1

t2

https://dl.doubtnut.com/l/_bkpm6CdNhWJO
https://dl.doubtnut.com/l/_QHbypH5cJe5M


19. A plate of area  is made to move horizontally with a

speed of  by applying a horizontal tangential force over

the free surface of a liquid. If the depth of the liquid is 1m and

the liquid in contact with the bed is stationary. Coe�cient of

viscosity of liquid is  poise. Find the tangential force

needed to move the plate.

Watch Video Solution

2m2

2m/s

0.01

20. Two spherical raindrops of equal size are falling vertically

through air with a velocity of . What would be the

terminal speed if these two drops were to coalesce to form a

large spherical drop?

Watch Video Solution

1m/s

https://dl.doubtnut.com/l/_wxHYZOZgVhdw
https://dl.doubtnut.com/l/_SY7Vfj3fESTH
https://dl.doubtnut.com/l/_EgUh5wEaBeML


21. With what terminal velocity will an air bubble  in

diameter rise in a liquid of viscosity  and

speci�c gravity ? Density of air is .

Watch Video Solution

0.8mm

0.15N − s/m2

0.9 1.293kg/m3

22. A spherical ball of radius  and density 

 falls freely under gravity through a distance h

before entering a tank of water. If after entering the water the

velocity of the ball does not change, �nd h. Viscosity of water is

.

View Text Solution

3.0 × 10− 4m

104kg/m3

9.8 × 106N − s/m2

https://dl.doubtnut.com/l/_EgUh5wEaBeML
https://dl.doubtnut.com/l/_TxcuBrNcyWd6


23. A small sphere falls from rest in a viscous liquid. Due to

friction, heat is produced. Find the relation between the rate of

produced heat and the radius of the sphere at terminal

velocity.

Watch Video Solution

24. How much work will be done in increasing the diameter of a

soap bubble from  to ? Surface tension solution is

A. 

B. 

C. 

D. 

2cm 5cm

3.0 × 10− 2N /m.

3.96 × 104J

2.58 × 104J

1.46 × 104J

1.88 × 104J

https://dl.doubtnut.com/l/_eXuJkg2C5RS9
https://dl.doubtnut.com/l/_fWsMOUnemZT7


Answer: A

Watch Video Solution

25. Calculate the energy released when 1000 small water drops

each of same radius  coalesce to form one large drop.

The surface tension of water is .

Watch Video Solution

10− 7m

7.0 × 10− 2N /m

26. What should be the pressure inside a small air bubble of

 radius situated just below the water surface. Surface

tension of water  and atmosphere

pressure .

Watch Video Solution

0.1mm

= 7.2 × 10− 2N /m

= 1.013 × 105N /m2

https://dl.doubtnut.com/l/_fWsMOUnemZT7
https://dl.doubtnut.com/l/_ZV1V0x2iM5mh
https://dl.doubtnut.com/l/_mPwwgLQAkOC1


27. Two separate air bubbles (radii  and ) formed

of the same liquid (surface tension ) come together

to form a double bubble. Find the radius and the sense of

curvature of the internal �lm surface common to both the

bubbles.

Watch Video Solution

0.002cm 0.004

0.07N /m

28. Under isothermal condition two soap bubbles of radii 

and  coalesce to form a single bubble of radius r. The

external pressure is . Find the surface tension of the soap in

terms of the given parameters.

Watch Video Solution

r1

r2

p0

https://dl.doubtnut.com/l/_mPwwgLQAkOC1
https://dl.doubtnut.com/l/_BZQKaKHZXVUb
https://dl.doubtnut.com/l/_SgwEEL14mcEb


29. Assume that a drop of liquid evaporates by decreases in its

surface energy, so that its temperature remains unchanged.

What should be the minimum radius of the drop for this to be

possible? The surface tension is T, density of liquid is  and L is

its latent heat of vaporization.

Watch Video Solution

ρ

30. A capillary tube whose inside radius is  is dipped in

water having surface tension . To what height

is the water raised above the normal water level? Angle of

contact of water with glass is . Density of water is 

.

A. 

B. 

0.5mm

7.0 × 10− 2N /m

0∘

103kg/m3 and g = 9.8m/s2

2.55cm

2.86cm

https://dl.doubtnut.com/l/_MD40hKiUhj1m
https://dl.doubtnut.com/l/_7i0BVPh2yW5H


C. 

D. 

Answer: B

Watch Video Solution

3.76cm

3.42cm

31. A glass tube of radius  is dipped vertically in water.

Find upto what height the water will rise in the capollary? If

the tube in inclined at an angle of  with the vertical, how

much length of the capillary is occupied by water? Suface of

water ,density of water .

Watch Video Solution

0.4mm

60∘

= 7.0 × 10− 2N /m = 103kg/m3

https://dl.doubtnut.com/l/_7i0BVPh2yW5H
https://dl.doubtnut.com/l/_71tPKR5VInxK


32. Mercury has an angle of contact of  with glass. A

narrow tube of radius  made of this glass is dipped in a

through containig mercury. By what amount dies the mercury

dip down in the tube relative to the liquid surface outside.

Surface tension of mercury at the temperature of the

experiment os  and density of mercury is 

.  

(Take .

Watch Video Solution

120∘

1.0mm

0.5N /m

13.6 × 103kg/m3

g = 9.8m/s2)

33. If a  long capillary tube with  internal diameter,

open at both ends, is slightly dipped in water having surface

tension , state whether: 

(i) water will rise halfway in the capillary, 

5cm 0.1mm

75dyn/cm

https://dl.doubtnut.com/l/_yZ5k8sn0fNKW
https://dl.doubtnut.com/l/_klmAVT7mrKyc


Solved Examples

(ii) water will rise up to the upper end of capillary, 

(iii) water will over�ow out of the upper end of capillary.

Explain your answer.

Watch Video Solution

1. A block of wood �oats in a bucket of water placed in a lift.

Will the block sink more or less if the lift starts accelerating

up?

Watch Video Solution

2. A raft of wood (density  of mass  �oats

in water. How much weight can be put on the raft to make it

= 600kg/m3) 120kg

https://dl.doubtnut.com/l/_klmAVT7mrKyc
https://dl.doubtnut.com/l/_qpQsQksRTt1H
https://dl.doubtnut.com/l/_te9fy5kgiCaY


just sink?

Watch Video Solution

3. A piece of ice is �oating in a glass vessel �lled with water.

Then prove that level of water in the vessel remains unchanged

after melting of ice.

Watch Video Solution

4. A piece of ice having a stone frozen in it �oats in a glass

vessel �lled with water. How will the level of water in the vessel

change when the ice melts?

Watch Video Solution

https://dl.doubtnut.com/l/_te9fy5kgiCaY
https://dl.doubtnut.com/l/_np2HKoaveNhK
https://dl.doubtnut.com/l/_7AFptGoD54lx
https://dl.doubtnut.com/l/_dU65Ekz6tvhf


5. A solid �oats in a liquid of di�erent material. Carry out an

analysis to see whether the level of liquid in the container will

rise or fall when the solid melts.

Watch Video Solution

6. 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.

Watch Video Solution

210g

7. An ornament weighing  in air weighs only  in water.

Assuming that some copper is mixed with gold to prepare the

ornament, �nd the amount of copper in it. Speci�c gravity of

gold is  and that of copper is .

50g 46g

20 10

https://dl.doubtnut.com/l/_dU65Ekz6tvhf
https://dl.doubtnut.com/l/_eMPX9oKUJZXn
https://dl.doubtnut.com/l/_G2bDkC0SpHSE


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

20g

10g

30g

40g

8. An iron casting containing a number of cavities weight

 in air and  in water. What is the volume of the

cavities in the casting? Density of iron is . Take 

 and density of water .

Watch Video Solution

6000N 4000N

7.87g/cm3

g = 9.8m/s2 = 103kg/m3

https://dl.doubtnut.com/l/_G2bDkC0SpHSE
https://dl.doubtnut.com/l/_9sNAZqhdlhv7
https://dl.doubtnut.com/l/_EBSbFmAI9CqB


9. A liquid kept in a container has a horizontal acceleration 'a'

as shown in �gure. 

 

Using the pressure equation along the path ABC �nd the angle

.

Watch Video Solution

θ

10. A liquid of density  is rotated with an angular speed 

as shown in �gure. Using the pressure equation concept �nd

' ρ' 'ω'

https://dl.doubtnut.com/l/_EBSbFmAI9CqB
https://dl.doubtnut.com/l/_CtudjvWH5Wk3


the equation of free surface of the liquid. 

.

Watch Video Solution

https://dl.doubtnut.com/l/_CtudjvWH5Wk3


11.  

A liquid of density  is rotated by an angular speed  as shown

in �gure, Using the concept of pressure equation, �nd a

relation between  and .

Watch Video Solution

ρ ω

h1, h2, x1 x2

12. A small uniform tube is bent into a circle of radius  whose

plane is vertical. Equal volumes of two �uids whose densities

are  and  �ll half the circle. Find the angle that the

r

ρ σ(ρ > σ)

https://dl.doubtnut.com/l/_diLMWBttpYgQ
https://dl.doubtnut.com/l/_1hunL7uoG76x


radius passing through the interface makes with the vertical. 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

tan−1( )
ρ + σ

ρ − σ

tan−1( )
ρ − σ

ρ − σ

tan−1( )
ρ + σ

ρ + σ

tan−1( )
ρ − σ

ρ + σ

https://dl.doubtnut.com/l/_1hunL7uoG76x


13. The U-tube acts as a water siphon. The bend in the tube is

1m above the water surface. The tube outlet is 7m below the

water surface. The water issues from the bottom of the siphon

as a free jet at atmospheric pressure. Determine the speed of

the free jet and the minimum absolute pressure of the water in

the bend. Given atmospheric pressure

 and density of water = 1.01 × 105N /m2, g = 9.8m/s2

https://dl.doubtnut.com/l/_1hunL7uoG76x
https://dl.doubtnut.com/l/_4wxk9ft706Eh


  

.

Watch Video Solution

= 103kg/m3

14. A liquid of density  is �lled upto a geight of 'h' in a

container as shown in �rgure. Base of the contaimer is a

square of side L. Ignoring the atmospheric pressure �nd 

ρ

https://dl.doubtnut.com/l/_4wxk9ft706Eh
https://dl.doubtnut.com/l/_B2HuZyKWz1NV


(a) pressure force  on its base.  

(b) torque of force  about an axis passing through  and

perpendicular to plane of paper. 

(c) Pressure force  on the vertical side wall DC.  

(d) torque of force  about the same axis mentioned in part

(b). 

(e) point of application of force 

Watch Video Solution

F1

F1 C

F2

F2

F2

https://dl.doubtnut.com/l/_B2HuZyKWz1NV


15. A uniform solid cylinder of density  �oats in

equilibrium in a combination of two non-mixing liquids A and B

with its axis vertical. 

The densities of the liquids A and B are  and 

, respectively. The height of liquid A is 

The length of the part of the cylinder immersed in liquid B is

.  

 

(a) Find the total force exerted by liquid A on the cylinder. 

(b) Find h, the length of the part of the cylinder in air. 

(c) The cylinder is depressed in such a way that its top surface

0.8g/cm3

0.7g/cm3

1.2g/cm3 hA = 1.2cm.

hB = 0.8cm

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


is just below the upper surface of liquid A and is then released.

Find the acceleration of the cylinder immediately after it is

released.

Watch Video Solution

16. Water is �lled up to a height h in a beaker of radius  as

shown in the �gure. The density of water is , the surface

tension of water is  and the atmospheric presure is .

Consider a vertical section of the water on one side of

this section by water on the other side of this section has

magnitude 

R

ρ

T p0

ABCD

https://dl.doubtnut.com/l/_bBLScMHGrUkV
https://dl.doubtnut.com/l/_2z0bYuXHgx4o


 

(a)   

(b)  

(c )   

(d) .

Watch Video Solution

∣∣2p0Rh + πR2ρgh − 2RT ∣∣

∣∣2p0Rh + Rρgh2 = 2RT ∣∣

∣∣p0(π)R2 + Rρgh2 − 2RT ∣∣

∣∣p0πR
2 + Rρgh2 + 2RT ∣∣

https://dl.doubtnut.com/l/_2z0bYuXHgx4o


17. On heating water, bubbles being formed at the bottom of

the vessel detach and rise. Take the bubbles to be spheres of

radius R and making a circular contact of radius r with the

bottom of the vessel. If  and the surface tension of

water is T, value of r just before bubbles detach is: (density of

water is )  

Watch Video Solution

r < < R

ρw

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


18. When liquid medicine of density  is to be put in the eye, it

is done with the help of a dropper. As the bylb on the top of

the dropper is pressed. A drop frons at the opening of the

dropper. We wish to estimate the size of the drop. 

We �rst assume that the drop formed at the opening is

spherical because that requires a minimum increase in its

surface energy, To determine the size. We calculate the net

vertical force due to the surface tension T when the radius of

the drop is R. when this force become smaller than the weight

of the drop the drop gets detached from the dropper. 

If the radius of the opening of the dropper is r, the vertical

force due to the surface tension on the drop of radius

(assuming  is

A. 

B. 

ρ

R

r < < R)

2πrT

2πRT

https://dl.doubtnut.com/l/_holahzgSBx9q


C. 

D. 

Answer: C

Watch Video Solution

2πr2T

R

2πR2T

r

19. When liquid medicine of density  is to be put in the eye, it

is done with the help of a dropper. As the bylb on the top of

the dropper is pressed. A drop frons at the opening of the

dropper. We wish to estimate the size of the drop. 

We �rst assume that the drop formed at the opening is

spherical because that requires a minimum increase in its

surface energy, To determine the size. We calculate the net

vertical force due to the surface tension T when the radius of

the drop is R. when this force become smaller than the weight

ρ

https://dl.doubtnut.com/l/_holahzgSBx9q
https://dl.doubtnut.com/l/_Ob7xQlCRJhwu


of the drop the drop gets detached from the dropper. 

If 

The radius of the drop when it detaches from the dropper is

approximately,

A. 

B. 

C. 

D. 

Watch Video Solution

r = 5 × 10− 4m, ρ = 103kgm− 3, g = 10ms− 2, T = 0.11Nm− 1,

1.4 × 10− 3m

3.3 × 10− 3m

2.0 × 10− 3m

4.1 × 10− 3m

20. When liquid medicine of density  is to be put in the eye, it

is done with the help of a dropper. As the bulb on the top of

ρ

https://dl.doubtnut.com/l/_Ob7xQlCRJhwu
https://dl.doubtnut.com/l/_ZVRveT6lrOnG


the dropper is pressed, a drop forms at the opening of the

dropper. We wish to estimate the size of the drop. 

We �rst assume that the drop formed at the opening is

spherical because that requires a minimum increase in its

surface energy, To determine the size. We calculate the net

vertical force due to the surface tension  when

the radius of the drop is . When this force become

smaller than the weight of the drop, the drop gets detached

from the dropper. 

After the drop detaches, its surface energy is

A. 

B. 

C. 

D. 

Answer: B

T = 0.11Nm

R = 1.4mm

1.4 × 10− 6J

2.7 × 10− 6J

5.4 × 10− 6J

8.1 × 10− 9J

https://dl.doubtnut.com/l/_ZVRveT6lrOnG


Miscellaneous Examples

Watch Video Solution

21. A drop of water of volume  is pressed between two

glass plates, as a consequence of which, it spreads and

occupies an area of . If the surface tension of water is 

, �nd the normal force required to separate out

the two glass plates in newton.

Watch Video Solution

0.05cm3

40cm2

70dyne/cm

1. A ball of volume V and density  is moved downwards by a

distance 'd' in liquid of density . Find total change in

ρ1

ρ2

https://dl.doubtnut.com/l/_ZVRveT6lrOnG
https://dl.doubtnut.com/l/_AijaMFIQId9R
https://dl.doubtnut.com/l/_hfuTOiTQPGXr


potential energy of the system.

Watch Video Solution

2. In the �gure shown �nd the value of  for maximum range 

 if 

h2

R

https://dl.doubtnut.com/l/_hfuTOiTQPGXr
https://dl.doubtnut.com/l/_G2XQhFA8YJWI


 

(a)  (b)   

Also �nd the value of this maximum range in both cases.

Watch Video Solution

h1 = 4H h1 = 8H

https://dl.doubtnut.com/l/_G2XQhFA8YJWI


3. In the �gure shown, 

 

�nd the range R.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

6H

√3H

√6H

3H

https://dl.doubtnut.com/l/_FaaEtUAy3KcA


4. In the �gure show, 

 

�nd  and .

Watch Video Solution

v, top R

5. Figure shown a hydraulic press with the larger piston if

diameter 35 cm at a height of 1.5 cm at a height of 1.5 m

https://dl.doubtnut.com/l/_FaaEtUAy3KcA
https://dl.doubtnut.com/l/_aYIrVnQbZ7K0
https://dl.doubtnut.com/l/_Jq0bZLxCh0Ry


relative to the smaller piston of diameter 10cm. The mass on

the smaller piston is 20 kg. What is the force exerted on the

load by the larger piston? The density of oil in the press is

 . (Take   

.

View Text Solution

750kh/m3 g = 9.8m/s2)

6. A glass full of water upto a height of 10 cm has a bottom of

are , top of area  and volume 1 litre.  

(a) Find the force exerted by the water on the bottom. 

(b) Find the resultant force exerted by the sides of the glass on

10cm2 30cm2

https://dl.doubtnut.com/l/_Jq0bZLxCh0Ry
https://dl.doubtnut.com/l/_vDACXBnIKdDN


the water. 

(c ) If the glass is convered by a jar and the air inside the jar is

completely pumped out, what will be the answer to parts (a)

and (b). 

(d) If a glass of di�erent shape is used, provided the height,

the bottom area, the top area and the volume are unchanged,

will the answer to parts (a) and (b) change.

Take , density of water  and

atmospheric pressure .

Watch Video Solution

g = 10m/s3 = 103kg/m3

= 1.01 × 105N /m2

7. A soild ball of density half that of water falls freely under

gravity from a height of 19.6 m and then enters water. Upto

what depth will the ball go. How much time will it take to come

https://dl.doubtnut.com/l/_vDACXBnIKdDN
https://dl.doubtnut.com/l/_WpAfK3UAO5nO


again to the water surface? Neglect air resistandce and

viscosity e�ects in water. (Take .

Watch Video Solution

g = 9.8m/S2)

8. A fresh water on a reservoir is  deep. A horizontal pipe

 in diameter passes through the reservoir  below

the water surface as shown in �gure . A plug secures the pipe

opening. 

. 

(a) Find the friction force between the plug and pipe wall. 

10m

4.0cm 6.0m

https://dl.doubtnut.com/l/_WpAfK3UAO5nO
https://dl.doubtnut.com/l/_gnG8tW7FFidt


(b) The plug is removed. What volume of water �ows out of the

pipe in ? Assume area of reservoir to be too large.

Watch Video Solution

1h

9. A wooden rod weighing  is mounted on a hinge below

the free surface of water as shown. The rod is  long and

uniform in cross section and the support is 1.6m below the free

surface. At what angle  rod is in equilibrium? The cross-

section of the rod is  in area. Density of water is 

. Assume buoyancy to act at centre of immersion. 

25N

3m

α

9.5 × 10− 4m2

1000kg/m3

https://dl.doubtnut.com/l/_gnG8tW7FFidt
https://dl.doubtnut.com/l/_JWIsFGxnMSo6


. Also �nd reaction on the hinge in this position.  

.

Watch Video Solution

g = 9.8m/s2

10. A cylindrical tank has a small hole at bottom. At , a tap

starts to supply water into the tank at a constant rate .  

(a) Find the maximum level of water  in the tank ?  

(b) At what time level of water becomes  Given 

, area of hole,  : area of tank.

Watch Video Solution

t = 0

βm3 /s

Hmax

h(h < Hmax ) a

A

https://dl.doubtnut.com/l/_JWIsFGxnMSo6
https://dl.doubtnut.com/l/_Jz122baH6R1h


Exercise16.1

1. Water and oil are poured into the two limbs of a U-tube

containing mercury. The interface of the mercury and the

liquids are at the same height in both limbs. 

Determine the height of the water column  if that of the oil h1

https://dl.doubtnut.com/l/_Jz122baH6R1h
https://dl.doubtnut.com/l/_B4BQgoS60Xex


. The density of the oil is .  

.

Watch Video Solution

h2 = 20cm 0.9

2. The liquids shown in �gure in the two arms are mercury

(speci�c gravity =13.6) and water. If the di�erence of heights of

the mercury columns is 2 cm, �nd the height of the water

https://dl.doubtnut.com/l/_B4BQgoS60Xex
https://dl.doubtnut.com/l/_TWc1DSPa2zPP


column. 

,

Watch Video Solution

3. The heights of mercury surfaces in the tow arms of the

manometer shown in �gure are 2 cm and 8cm. Atmospheric

pressure  . Find a. the pressure of the gas

in the cylinder and b. the pressure of mercury at the bottom of

= 1.01 × 105Nm− 2

https://dl.doubtnut.com/l/_TWc1DSPa2zPP
https://dl.doubtnut.com/l/_BAT9ldmxjZPI


the U tube. 

Watch Video Solution

4. A cylidrical vesel containing a liquid is closed by a smooth

piston of mass m as shown in the �gure. The area of cross

section of the piston is A. If the atmospheric pressure is ,P0

https://dl.doubtnut.com/l/_BAT9ldmxjZPI
https://dl.doubtnut.com/l/_jQLZ3hnRy7y5


�nd the pressure of the liquid just below the piston. 

,

Watch Video Solution

5. The area of cross section of the two arms of a hydraulilc

press are 1 cm^2 and 10 cm^2 respectively �gure. A force of 5N

is applied on the water in the thinner arm. What force should

https://dl.doubtnut.com/l/_jQLZ3hnRy7y5
https://dl.doubtnut.com/l/_j5HCOFTwjpc7


be applied on the water in the thicker arm so that the water

may remain in equilibrium? 

,

Watch Video Solution

6. The area of cross section of the wider tube shown in �gure is

. If the boy standing on the piston weights 45 kg, �nd900cm2

https://dl.doubtnut.com/l/_j5HCOFTwjpc7
https://dl.doubtnut.com/l/_boY88VcI05eo


Introductory Exercise

the di�erence in the levels of water in the two tubes. 

Watch Video Solution

1. In example, which point has the miximum pressure and which

has the minimum pressure .

View Text Solution

https://dl.doubtnut.com/l/_boY88VcI05eo
https://dl.doubtnut.com/l/_BPBSsKqqcK6E


Exercise16.2

1. A cubical closed vessel of side 5m �lled with a liquid is

accelerated with an acceleration a. Find the value of a so that

pressure at mid point  of  is equal to pressure at .  

.

A. 

B. 

C. 

M AC N

g

2g

g

2

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


D. 

Answer: B

Watch Video Solution

zero

2. Water  is �lled in tube AB as shown in

�gure. . Tube is open at end A. Atmospheric

pressure is . Find absolute pressure at end .  

.

Watch Video Solution

(ρ = 103kg/m3)

(ω = 10rad/s)

p0 = 105N /m2 B

https://dl.doubtnut.com/l/_kZdoQQYekJwh
https://dl.doubtnut.com/l/_P1DiB5hF1GhZ


Exercise16.3

1. A block of material has a density  and �oats three-fourth

submerged in a liquid of unknown density. Show tht the

density  of the unknown liquid is given by .

Watch Video Solution

ρ1

ρ2 ρ2 = ρ1
4
3

2. A block of wood weighing  and of speci�c gravity 

is tied by a string to the bottom of a tank of water in order to

have the block totally immersed, What is the tension in the

string?

Watch Video Solution

71.2N 0.75

https://dl.doubtnut.com/l/_cBO455473Fzc
https://dl.doubtnut.com/l/_8XpZQqYbuuSb


3. A beaker when partly �lled with water has total mass .

If a piece of metal with density  and volume 

 is suspended by a thin string, so that it is submerged

in the water but does not rest on the bottom of the beaker,

how much does the beaker then apper to weigh if it is resting

on a scale?

Watch Video Solution

20.00g

3.00g/cm3

1.00cm3

4. 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 

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

Watch Video Solution

0.4 × 103kg/m3

2.9m

https://dl.doubtnut.com/l/_egMQnBeHjFIH
https://dl.doubtnut.com/l/_WJjfrJnoRtDn


Exercise16.4

1. Water �ows through a tube shown in �gure. The areas of

cross section at A and B are  respectively.

The height di�erence between A and B is 5m. If the speed of

water at A is 10  �nd a the speed at B and b the

di�erence in pressures at A and B. 

Watch Video Solution

1cm2 and 0.5cm2

cms− 1

https://dl.doubtnut.com/l/_WJjfrJnoRtDn
https://dl.doubtnut.com/l/_hiNRcmZe6u94


2. Waster �ows through a horizontal tube of variable cross

section. The area of cross section at A and B are 4  and 

 respectively. If 1 cc of water enters per seconds through

A. Find 

a. The speed of water at A,

b. the speed of river at B 

c. the pressure di�erence .  

Watch Video Solution

mm2

2mm2

PA − PB

https://dl.doubtnut.com/l/_uyPvt9tLy7pN


3. Water from a tap emerges vertically downwards with an

initial speed of . The cross-sectional area of the tap is 

. Assume that the pressure is constant throughout the

stream of water, and that the �ow is steady. The cross-sectional

area of the stream  below the tap is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1.0ms− 1

10− 4m2

0.15m

5.0 × 10− 4m2

1.0 × 10− 4m2

5.0 × 10− 5m2

2.0 × 10− 5m2

https://dl.doubtnut.com/l/_wpwU6JxTGyrS


Exercise16.5

4. A horizontal pipeline carries water in a streamline �ow. At a

point along the pipe, where the cross- sectional area is ,

the water velocity is  and the pressure is 2000 Pa. The

pressure of water at another point where the cross-sectional

area is , is........Pa. (Density of water )

Watch Video Solution

10cm2

1ms− 1

5cm2 = 103kg. m− 3

1. There is a small hole at the bottom of tank �lled with water. If

total pressure at the bottom is ,

then �nd the velocity of water �owing from hole.

Watch Video Solution

3atm(1atm = 105Nm− 2)

https://dl.doubtnut.com/l/_yF46j5Lyh5fp
https://dl.doubtnut.com/l/_7Dw0xtz3WgVh
https://dl.doubtnut.com/l/_0oUI7QU4x5GP


2. Liquid is �lled in a container upto a height of . A small hole

is made at the bottom of the tank. Time taken to empty from

 to  is . Find the time taken to empty tank from  to

zero.

Watch Video Solution

H

H
H

3
t0

H

3

3. Water is �lled in a cylindrical container to a height of .

The ratio of the cross-sectional area of the ori�ce and the

beaker is . The square of the speed of the liquid coming out

3m

0.1

https://dl.doubtnut.com/l/_0oUI7QU4x5GP
https://dl.doubtnut.com/l/_XmPsOAdDNYKE


from the ori�ce is .  

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(g = 10m/s2)

50m2 /s2

50.5m2 /s2

51m2 /s2

52m2 /s2

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


Exercise16.6

1. A typical riverborne silt particle has a radius of  and a

density of . The viscosity of water is .

Find the terminal speed with which such a particle will settle to

the bottom of a motionless volume of water.

Watch Video Solution

20(μ)m

2 × 103kg/m3 1.0mPI

2. Two equal drops of water are falling through air with a

steady velocity . If the drops coalesced, what will be the new

velocity?

A. 

B. 

C. 

v

2 v
1
2

2 v
2
3

2 v
3
2

https://dl.doubtnut.com/l/_9yvGOcxRUyOd
https://dl.doubtnut.com/l/_5jvvXndjZXdc


D. None of these

Answer: B

Watch Video Solution

3. A large wooden plate of area  �oating on the surface of

river is made to move horizontally wilth a speed of  by

applying a tangential force. If the river is 1m deep and the

water contact with the bed is stationary, �nd the tangential

force needed to keep the plate moving. Coe�cient of viscosity

of water at the temperature of the river 

Watch Video Solution

10m2

2ms− 1

= 10− 2poise.

https://dl.doubtnut.com/l/_5jvvXndjZXdc
https://dl.doubtnut.com/l/_6IPGkXTHzu8T


Exercise16.7

4. The velocity of water in a rier is  near the surface.

If the river is 5 m deepm, �nd the shearing stress between the

horizontal lyers of water. The coe�cient of viscosity of water

`=10^-2 poise.

Watch Video Solution

18kmh− 1

1. A mecury drop of radius 1 cm is sprayed into  droplets of

equal size. Calculate the increase in surface energy if surface

tension of mercury is .

Watch Video Solution

105

35 × 10− 3N /m

https://dl.doubtnut.com/l/_C2QLnQQPPNBb
https://dl.doubtnut.com/l/_f8KZQsCyr4jR


2. A �lm of water is formed between two straight parallel wires

each  long and at a separation of . Calculate the

work required to increase  distance between the wires.

Surface tension of water .

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

10cm 0.5cm

1mm

= 72 × 10− 3N /m

1.44 × 10− 5J

14 × 10− 5J

3.26 × 10− 5J

32 × 10− 5J

https://dl.doubtnut.com/l/_E3aSOWuOvxzv


Exercise16.8

3. A soap bubble of radius R has formed at normal temperature

and pressure under isothermal conditions. Complete the work

done. The surface tension of soap solution is .

Watch Video Solution

T

4. A small air bubble of radius 'r' is at a depth 'h' below the

water surface (density of water . Surface tension of water

is T, atmospheric pressure is . Find pressure inside the air

bubble for the condition 

Watch Video Solution

= ρ)

p0

r < < h

https://dl.doubtnut.com/l/_pBLMJiEr22iF
https://dl.doubtnut.com/l/_Wlj05KBJUO61


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

another capillary tube whose radius is one third of it, how

much the water will rise?

Watch Video Solution

2. Water rises up in a glass capillary upto a height of ,

while mercury falls down by  in the same capillary.

Assume angles of contact for water glass and mercury glass 

and  respectively. Determine the ratio of surface tension

of mercury and water .

Watch Video Solution

9.0cm

3.4cm

0∘

135∘

(cos 135∘ = − 0.71)

https://dl.doubtnut.com/l/_9SIMvKq2G6S0
https://dl.doubtnut.com/l/_i9WxKQ2d1ajF


3. A tube of insu�cient length is immersed in water (surface

tension ) with 1 cm of it Given, radius of tube

.

Watch Video Solution

= 0.7N /m

= 1mm

4. A capillary tube is dipped in a liquid. Let pressure at point

 and  be  and  respectively, then  A, B C pApB pC

https://dl.doubtnut.com/l/_TV681cqB8sCX
https://dl.doubtnut.com/l/_lE2gDFDFtGw9


Level 1 Assertion And Reason

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

pA = pB = pC

pA = pB < pC

pA = pC < pB

pA = pC > pB

1. Assertion: Pressure is a vector quantity. 

Reason: Pressure . Here , the force is a vector

quantity.

P =
F

A
F

https://dl.doubtnut.com/l/_lE2gDFDFtGw9
https://dl.doubtnut.com/l/_2IQ4aSpJRvmm


A. If both Assertion and Reason are true and the Reason is

correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: D

Watch Video Solution

2. Assertion: Surface tension  is not a vector

quantity. 

Reasson: Direction of force is speci�ed.

(T = )
F

l

https://dl.doubtnut.com/l/_2IQ4aSpJRvmm
https://dl.doubtnut.com/l/_ctDGq7o4Mqtb


A. If both Assertion and Reason are true and the Reason is

correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: A

Watch Video Solution

3. Assertion: At depth h below the water surface pressure is .

Then at depth  pressure will be . (Ignore density variation).

Reason: With depth pressure increases linearly.

p

2h 2p

https://dl.doubtnut.com/l/_ctDGq7o4Mqtb
https://dl.doubtnut.com/l/_8BIxrVlyjTNb


A. If both Assertion and Reason are true and the Reason is

correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: D

Watch Video Solution

4. Assertion: Weight of solid in air is w and in water is 

.Then relative density of solid is . 

Reason: Relative density of any solid is given by 

.

2w

3

3.0

RD =
Weight in air

Change in weight in water

https://dl.doubtnut.com/l/_8BIxrVlyjTNb
https://dl.doubtnut.com/l/_7hFsXXk5pI1v


A. If both Assertion and Reason are true and the Reason is

correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: A

Watch Video Solution

5. Assertion: Water is �lled in a U-tube of di�erent cross-

sectional area on two sides as shown in �gure. Now equal

amount of oil  is poured on two sides. Level of

water on both sides will remain unchanged. 

(RD = 0.5)

https://dl.doubtnut.com/l/_7hFsXXk5pI1v
https://dl.doubtnut.com/l/_tlIopaXD8VvR


 

Reason: Same weight of oil poured on two sides will produce

on two sides will produce do�erent pressure.

A. If both Assertion and Reason are true and the Reason is

correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: D

https://dl.doubtnut.com/l/_tlIopaXD8VvR


Watch Video Solution

6. Assertion: An ideal �uid is �owing through a pipe. Speed of

�uid particles is more at places where pressure is low. 

Reason: Bernoulli's theoren can be derived from work-energy

theorem.

A. If both Assertion and Reason are true and the Reason is

correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: D

h id l i

https://dl.doubtnut.com/l/_tlIopaXD8VvR
https://dl.doubtnut.com/l/_Yau6hGnnEaYc


Watch Video Solution

7. Assertion: In the �gure shown v and R will increase if

pressure above the liquid surface inside the chamber is

increased. 

Reason:

Value of v or R is independent of density of liquid.

A. If both Assertion and Reason are true and the Reason is

correct explanation of the Assertion.

https://dl.doubtnut.com/l/_Yau6hGnnEaYc
https://dl.doubtnut.com/l/_bRSmtRfNmODe


B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: B

Watch Video Solution

8. Assertion: A ball is dropped from a certain height above the

free suface of and ideal �uid. When the ball enters the liquid it

mau accelerate or retard. 

Reason: Ball accelerates of retards it all depends on the dinsity

https://dl.doubtnut.com/l/_bRSmtRfNmODe
https://dl.doubtnut.com/l/_YE5x3OhMCkWv


of ball and the density of liquid. 

A. If both Assertion and Reason are true and the Reason is

correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion.

C. If Assertion is true, but the Reason is false.

https://dl.doubtnut.com/l/_YE5x3OhMCkWv


D. If Assertion is false but the Reason is true.

Answer: A

Watch Video Solution

9. Assertion: On moon, barometer height will be six times

compared to the height on earth. 

Reason: Value of g on moon's surface is 1/6 the value of g on

earth's surface.

A. If both Assertion and Reason are true and the Reason is

correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion.

C. If Assertion is true, but the Reason is false.

https://dl.doubtnut.com/l/_YE5x3OhMCkWv
https://dl.doubtnut.com/l/_hJJdUF2JBtoh


D. If Assertion is false but the Reason is true.

Answer: D

Watch Video Solution

10. Assertion: Force of buoyancy due to atmosphere on a small

body is almost zero(or negligible). 

Reason: If a body is completely submerged in a �uid, then

buoyant force is zero.

A. If both Assertion and Reason are true and the Reason is

correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion.

C. If Assertion is true, but the Reason is false.

https://dl.doubtnut.com/l/_hJJdUF2JBtoh
https://dl.doubtnut.com/l/_KDr5AuNHYSu5


Assertion and Reason

D. If Assertion is false but the Reason is true.

Answer: C

Watch Video Solution

1. Assertion: In the siphon shown in �gure, pressure at P is

equal to atmospheric pressure 

 

Reason: Pressure at Q is atmospheric pressure and points P

and Q are at same levels.

A. If both Assertion and Reason are true and the Reason is

correct explanation of the Assertion.

https://dl.doubtnut.com/l/_KDr5AuNHYSu5
https://dl.doubtnut.com/l/_ZLxtbVRJOeWp


Level 1 Single Correct

B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: D

View Text Solution

1. When a sphere falling in a viscous �uid attains a terminal

velocity, then

A. the net force acting on the sphere is zero

https://dl.doubtnut.com/l/_ZLxtbVRJOeWp
https://dl.doubtnut.com/l/_7fkYujsNkVpz


B. the drag force balances the buoyant force

C. the drag force balances the weight of the sphere

D. the buoyant force balances the weight and drag force

Answer: A

Watch Video Solution

2. Which one of the following represents the correct

dimensions of the quantity : , where =coe�cient of

visocosity and  =the density of a liquid?

A. 

B. 

C. 

x =
η

ρ
η

ρ

[ML− 2T − 1]

[ML− 4T − 2]

[ML− 5T − 2]

https://dl.doubtnut.com/l/_7fkYujsNkVpz
https://dl.doubtnut.com/l/_p45d8mmYtaPN


D. 

Answer: D

Watch Video Solution

[M 0L2T − 1]

3. Viscosity of liquids

A. increases with increase in temperature

B. is independent of temperature

C. decrease with decreases in temperature

D. decreases with increase in temperature.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_p45d8mmYtaPN
https://dl.doubtnut.com/l/_6FiOSCNaKrO3
https://dl.doubtnut.com/l/_T2w4fGQrEzrO


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

A. is zero

B. is in�nity

C. is same as that at any other temperature

D. cannot be determined

Answer: A

Watch Video Solution

5. A liquid will not wet the surface of a solid if the angle of

contact is

A. 

B. 

0∘

45∘

https://dl.doubtnut.com/l/_T2w4fGQrEzrO
https://dl.doubtnut.com/l/_bFjjK2kdgTfv


C. 

D. 

Answer: D

Watch Video Solution

60∘

> 90∘

6. The lower end of a capillary tube touches a liquid whose

angle of contact is , the liquid .

A. rises into the tube

B. falls in the tube

C. may rise or fall inside

D. neither rises nor falls inside the tube

Answer: B

110∘

https://dl.doubtnut.com/l/_bFjjK2kdgTfv
https://dl.doubtnut.com/l/_fHkogH7YS4wQ


Watch Video Solution

7. When water droplets merge to form a bigger drop

A. liberated

B. absorbed

C. neither liberated nor absorbed

D. sometimes liberated and sometimes absorbed

Answer: A

Watch Video Solution

8. 1000 drops of same size are charged to a potential of 1 V

each. If they coalesce to form in single drop, its potential

https://dl.doubtnut.com/l/_fHkogH7YS4wQ
https://dl.doubtnut.com/l/_x60XB9009GcS
https://dl.doubtnut.com/l/_n0WJaejVevaM


would be

A. increase

B. remain same

C. decrease

D. depend on size

Answer: A

Watch Video Solution

9. Two soap bubbles in vacuum of radius  and  coalesce

to form a single bubble, in same temperature. What will be the

radius of the new bubble?

A. 

3cm 4cm

7cm

https://dl.doubtnut.com/l/_n0WJaejVevaM
https://dl.doubtnut.com/l/_AilCW9AyjnAB


B. 

C. 

D. 

Answer: D

Watch Video Solution

cm
12

7

12cm

5cm

10. A small ball (mass m) falling under gravity in a viscous

medium experience a drag force proportional to the

instantaneous speed u such that . Then the

terminal speed of ball within viscous medium is

A. 

B. 

C. 

Fdrag = ku

k

mg

mg

k

√
mg

k

https://dl.doubtnut.com/l/_AilCW9AyjnAB
https://dl.doubtnut.com/l/_q7geBZPqXgjb


D. None of these

Answer: D

Watch Video Solution

11.  

A thread is tied slightly loose to a wire frame as in �gure and

https://dl.doubtnut.com/l/_q7geBZPqXgjb
https://dl.doubtnut.com/l/_S9UJlfvutTuK


the frame is dipped into a soap solution and taken out . The

frame is comletely covered with the �lm. When the portion 

puntured with a pin The thread.

A. become comcave towards 

B. become convex towards 

C. either (a) or (b) depending on the size of  with respect

to 

D. remains in the initial position

Answer: A

Watch Video Solution

A

A

A

A

B

12. A steel ball of mass m falls in a viscous liquid with terminal

velocity v, then the steel ball of mass  will fall in the same8m

https://dl.doubtnut.com/l/_S9UJlfvutTuK
https://dl.doubtnut.com/l/_jX536asw3AIg


liquid with terminal velocity

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

v

4v

8v

16√2v

13. A liquid �ows between two parallel plates along the x-axis.

The di�erence between the velocity of two layers separated by

the distance  is . If  is the area of each plate, then

Newton's law of viscosity may be written as

A. 

dy dv A

F = − ηA
dv

dx

https://dl.doubtnut.com/l/_jX536asw3AIg
https://dl.doubtnut.com/l/_DvOGklaYP3v5


B. 

C. 

D. 

Answer: C

Watch Video Solution

F = + ηA
dv

dx

F = − ηA
dv

dy

F = + ηA
dv

dy

14. The work done to split a liquid drop id radius  into 

identical drops is (taken  as the surface tension of the liquid)

A. 

B. 

C. 

D. None of these

R N

σ

4πR2(N − 1 / 3 − 1)σ

4πR2Nσ

4πR2(N − 1 / 2 − 1)

https://dl.doubtnut.com/l/_DvOGklaYP3v5
https://dl.doubtnut.com/l/_rUMMnjaXUfD8


Answer: A

Watch Video Solution

15. Two soap bubble of di�erent radii  and 

coalesce to form an interface of radius R as shown in �gure.

The correct value of R is 

.

A. 

B. 

C. 

R1 R2( < R1)

R = R1 − R2

R =
R1 − R2

2

= −
1

R

1

R2

1

R1

https://dl.doubtnut.com/l/_rUMMnjaXUfD8
https://dl.doubtnut.com/l/_kYNKaB7aLVCy


D. 

Answer: C

Watch Video Solution

= +
1

R

1

R2

1

R1

16. A viscous liquid �ows through a horizontal pipe of varying

cross-sectional area. Identify the option which correctly

represents the variation of height of rise of liquid in each

vertical tube

A. 

B. 

https://dl.doubtnut.com/l/_kYNKaB7aLVCy
https://dl.doubtnut.com/l/_7QGrYjyVBR9m


C. 

D. None of these

Answer: C

Watch Video Solution

17. The terminal velocity of a rain drop is . If the

viscosity of air is .The radius of rain drop is

A. 

B. 

C. 

D. 

30cm/s

1.8 × 10− 5Nsm− 2

1μm

0.5mm

0.05mm

1mm

https://dl.doubtnut.com/l/_7QGrYjyVBR9m
https://dl.doubtnut.com/l/_apuMg84bMpam


Answer: C

Watch Video Solution

18. If a capillary tube is dipped and the liquid levels inside and

outside the tube are same. Then the angle of contact is

A. zero

B. 

C. 

D. Cannot be obtained

Answer: D

Watch Video Solution

90∘

45∘

https://dl.doubtnut.com/l/_apuMg84bMpam
https://dl.doubtnut.com/l/_QPx6raTOhnBw
https://dl.doubtnut.com/l/_cZX66bwY0at9


19. Uniform speed of 2 cm diameter ball is  in a viscous

liquid. Then, the speed of 1 cm diameter ball in the same liquid

is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

20cm/s

5cms− 1

10cms− 1

40cms− 1

80cms− 1

20. The height of mercury barometer is h when the atmospheic

pressure is . The pressure at x in the shown diagram is  105Pa

https://dl.doubtnut.com/l/_cZX66bwY0at9
https://dl.doubtnut.com/l/_1ysOzcMlpf4Q


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

105Pa

0.8 × 105Pa

0.2 × 105Pa

120 × 105Pa

https://dl.doubtnut.com/l/_1ysOzcMlpf4Q


21. A body �oats in water with its one-third volume above the

surface. The same body �oats in a liquid with one-third volume

immersed. The density of the liquid is

A. 9 times more than that of water

B. 2 times more than that of water

C. 3 times more than that of water

D. 1.5 times more than that of water

Answer: B

Watch Video Solution

22. A piece of ice is �oating in a beaker containing thick sugar

solution of water. As the ice melts, the total level of he liquid

https://dl.doubtnut.com/l/_Jec7bT2KkioZ
https://dl.doubtnut.com/l/_y0pkXmmi9Id1


A. increases

B. decreases

C. remains unchanged

D. insu�cent data

Answer: A

Watch Video Solution

23. A body �oats in completely immersed condition in water as

shown in �gure. As the whole system is allowed to slide down

freely along the inclined surface, the magnityde of buoyant

https://dl.doubtnut.com/l/_y0pkXmmi9Id1
https://dl.doubtnut.com/l/_tRGkdfFRjFbr


force 

A. remains unchanged

B. increases

C. decreases

D. becomes zero

Answer: C

Watch Video Solution

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


24. The �gure represents a U-tube of uniform cross-section

�lled with two immiscible liquids. One is water with density 

and the other liquid is of density  . The liquid interface lies

 above the base. The relation between  and  is  

.

A. 

B. 

C. 

ρw

ρ

2cm ρ ρw

ρ = ρw

ρ = 1.02ρw

ρ = 1.2ρw

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


D. None of these

Answer: A

Watch Video Solution

25. for the arrangement shown in �gure, initially the balance 

and  reads  and  respectively and . Finally when

the block is immersed in the liquid then the readings of

balance  and  are  and  respectively. Indentify the

statement which is not always (where, F is some force ) correct

A

B F1 F2 F1 > F2

A B f1 f2

https://dl.doubtnut.com/l/_ZvbxiWcDxDie
https://dl.doubtnut.com/l/_5HDMmlZFmsrk


statement. 

.

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

f1) > f2

F1 + F > F2 + F

f1 + f2 = F1 + F2

https://dl.doubtnut.com/l/_5HDMmlZFmsrk


26. When a tap is closed, the manometer attached to the pipe

reads . When the tap is opened, the reading of

manometer falls to . The velocity of water in

the pipe is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

3.5 × 105Nm− 2

3.0 × 105Nm− 2

0.1ms− 1

1ms− 1

5ms− 1

10ms− 1

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


27. A balloon of mass  descends with an acceleration . The

mass that must be thrown out in order to give the balloon an

equal upwards acceleration will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

M a0

Ma0

g

2Ma0

g

2Ma0

g + a0

M(g + a0)

a0

28. The hydraulic press shown in the �gure is used to raise the

mass M through a height of  by performing  of work0.5cm 500J

https://dl.doubtnut.com/l/_PTCQdyRqNHUg
https://dl.doubtnut.com/l/_pZgxGfQBJobt


at the small piston. The diameter of the large piston is ,

while that of the smaller one is . The mass M is 

A. 

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

10cm

2cm

100kg

106kg

103kg

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


29. When equal volumes of two substance are mixed, the

speci�c gravity of the mixurie is 4. When equal weights of the

same substance are mixed, the speci�c gravity of the mixture is

3. The soecufuc gravities of the two substance could be

A. 6 and 2

B. 3and 4

C.  and 

D. 5 and 3

Answer: A

Watch Video Solution

2.5 3.5

https://dl.doubtnut.com/l/_4ftBGw79SSrt


30. A block of ice of total area  and thickness  is �oating

in water. In order to just support a man of mass , the

area  should be (the speci�c gravity of ice is 0.9)

A. 

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

A 0.5m

100kg

A

2.2m2

1.0m2

0.02m2

31. A piece of gold  has a cavity in it. It

weights  in air and  in water. The volume of the

(ρ = 19.3g/cm3)

38.2g 36.2g

https://dl.doubtnut.com/l/_exNzdoemBART
https://dl.doubtnut.com/l/_3j63YrRm220d


cavity in glold is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

0.2cm3

0.04cm3

0.02cm3

0.01cm3

32. Water stands at a depth  behind the vertical upstream

face of a dam as shown in the �gure. The force exerted on the

D

https://dl.doubtnut.com/l/_3j63YrRm220d
https://dl.doubtnut.com/l/_4PtSnkocdDPK


dam by water per unit width is 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ρgD21

3

ρgD21
2

ρgD
1

3

(ρgD)21
2

https://dl.doubtnut.com/l/_4PtSnkocdDPK


33. The volume of a liquid �owing per second out of an ori�ce

at the bottom of a tank does not depend upon

A. the height of the liquid above the ori�ce

B. the acceleration due to gravity

C. the density of the liquid

D. the area of the ori�ce

Answer: C

Watch Video Solution

34. The pipe shows the volume �ow rate of an ideal liquid at

certain time and its direction. What is the value of  in ?

(Assume steady state and equal area of cross section at each

Q m3 /s

https://dl.doubtnut.com/l/_4twnCH7REgGx
https://dl.doubtnut.com/l/_qGK0RcCDRwYd


opening) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

10 × 10− 6

11 × 10− 6

13 × 10− 6

18 × 10− 6

https://dl.doubtnut.com/l/_qGK0RcCDRwYd


35. A uniform cube of mass  is �oating on the surface of a

liquid with three fourth of its volume immersed in the liquid

. The length of the side of the cube is equal to  

A. 

B. 

C. 

D. None of these

Answer: D

M

(density = ρ)

(4M /3ρ)2 / 3

(M /3ρ)2 / 3

(M /4ρ)2 / 3

https://dl.doubtnut.com/l/_zx0datWPYgLc


Watch Video Solution

36. Water rises to a height of  in a capillary tube and

mercury falls to a depth of  in the same capillary tube. If

the density of mercury is  and the angles of contact

for mercury and for water are  and , respectively, the

ratio of surface tension for water and mercury is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

10cm

3.42cm

13.6g/c. c.

135∘ 0∘

1: 3

1: 4

1: 5.5

1: 6.5

https://dl.doubtnut.com/l/_zx0datWPYgLc
https://dl.doubtnut.com/l/_92geN1R1Rf5e


37. A capillary glass tube records a rise of  when dipped in

water. When the area of cross-section of the tube is reduced to

half of the former value, water will rise to a height of

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

20cm

10√2cm

10cm

20cm

20√2cm

38. A cylindrical vessel open at the top is  high and 

in diameter. A circular hole of cross-sectional area  is cut

20cm 10cm

1cm2

https://dl.doubtnut.com/l/_x0DAKyI0Iz7U
https://dl.doubtnut.com/l/_lyNvOYEGWG1O


at the centre of the bottom of the vessel. Water �ows from a

tube above it into the vessel at the rate of . The

height of water in the vessel under steady state is (Take

.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

102cm3 /s

g = 10m/s2)

20cm

15cm

10cm

5cm

39. A horizontal pipeline carries water in a streamline �ow. At a

point along the tube where the cross sectional area is

https://dl.doubtnut.com/l/_lyNvOYEGWG1O
https://dl.doubtnut.com/l/_w4G3LL6dR5vU


, the water velcity is  and the pressure is

8000Pa. The pressure of water at another point where cross

sectional area is  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

10− 2(m2) 2m/s

0.5 × (10) − 2(m2)

4000Pa

1000Pa

2000Pa

3000Pa

40. Eight spherical rain drops of the same mass and radius are

falling down with a terminal speed of . If they coalesce6cms− 1

https://dl.doubtnut.com/l/_w4G3LL6dR5vU
https://dl.doubtnut.com/l/_AcqQHoLNBd8s


to form one big drop, what will be its terminal speed? Neglect

the buoyancy due to air

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1.5cms− 1

6cms− 1

24cms− 1

32cms− 1

41. In a surface tension experiment with a capillary tube water

rises upto . If the same experiment is repeated in an

arti�cial satellite, which is revolving around the earth, water

will rise in the capillary tube upto a height of

0.1m

https://dl.doubtnut.com/l/_AcqQHoLNBd8s
https://dl.doubtnut.com/l/_3sVAwilISezp


A. 

B. 

C. 

D. Full length of tube

Answer: D

Watch Video Solution

0.1m

0.2m

0.98m

42. Two unequal soap bubbles are formed one on each side of

a tube closed in the middle by a tap. What happens when the

tap is opened to put the two bubbles in communication?

A. No air passes in any direction as the pressures are the

same on two sides of the tap

https://dl.doubtnut.com/l/_3sVAwilISezp
https://dl.doubtnut.com/l/_918D0SQyuAt8


B. Larger bubble shrinks and smaller bubble increases in

size till they bexome equal in size

C. Smaller bubble gradually collapses and the bigger one

increases in size

D. None of the above

Answer: C

Watch Video Solution

43. 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. 2M

https://dl.doubtnut.com/l/_918D0SQyuAt8
https://dl.doubtnut.com/l/_ayeMiMJk0mjW


B. 

C. 

D. 

Answer: A

Watch Video Solution

M

M

2

4M

44. A tube of �ne bore  is connected to a manomeer  as

shown. The stop cock  controls the �ow in air.  is dipped

into a liquid whosw surface tension is . On opening the stop

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

level is recorded, showing a di�erence  in the levels in the

two arms. If  be the density of manometer liquid and  the

radius of curvature of the bubble, then the surface tension 

AB M

S AB

σ

B

h

ρ r

σ

https://dl.doubtnut.com/l/_ayeMiMJk0mjW
https://dl.doubtnut.com/l/_6vjOb898hzEJ


of the liquid is given by 

A. 

B. 

C. 

D. 

ρhrg

2ρhrg

4ρhrg

rhρg

4

https://dl.doubtnut.com/l/_6vjOb898hzEJ


Answer: D

Watch Video Solution

45. A vessel whose bottom has round holes with a diameter of

 is �lled with water. The maximum height of the

water level h at which the water does not �ow out, will be (The

water does not wet the bottom of the vessel).

A. 

B. 

C. 

D. 

Answer: D

d = 0.1mm

[STofwater = 70dyne/cm]

h = 24.0cm

h = 25.0cm

h = 26.0cm

h = 28.0cm

https://dl.doubtnut.com/l/_6vjOb898hzEJ
https://dl.doubtnut.com/l/_RqfXJhCZnwdg


Watch Video Solution

46. A large number of liquid drops each of radius 'a' coalesce to

form a single spherical drop of radish b. The energy released in

the process is converted into kinetic energy of the big drops

formed. The speed of big drop will be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

√ [ + ]
6T
ρ

1

a

1

b

√ [ + ]
4T

ρ

1

a

1

b

√ [ + ]
8T

ρ

1

a

1

b

√ [ + ]
5T
ρ

1

a

1

b

https://dl.doubtnut.com/l/_RqfXJhCZnwdg
https://dl.doubtnut.com/l/_lrIVPuOllG3C


47. A glass capillary tube (closed from tap) of inner diameter

 is lowered vertically into water in a vessel. The

pressure in the capillary tube so that water level in the tube is

same as that in the vessel is  is (surface tension of water

 and atmospheric pressure .

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

0.28mm

N /m2

= 0.7N /m = 105N /m2

103

99 × 103

100 × 103

101 × 103

https://dl.doubtnut.com/l/_hPnrk3XgEihR


48. A thin wire is bent in the form of a ring of diameter 

.The ring is placed horizontally on the surface of soap solution

and then raised up slowly. Upward force necessary to break the

vertical �lm formed between the ring and the solution is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3.0cm

6πTdyne

2πTdyne

4πTdyne

3πTdyne

https://dl.doubtnut.com/l/_4ieGM140HMOU


Level 1 Subjective

49. 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. 

D. 

Answer: D

Watch Video Solution

r = 0.05cm

h = 2cm

(S. T = 70dyne/cm

g = 980cm/s2

2840dyne/cm2

5840dyne/cm2

7840dyne/cm2

4760dyne/cm2

https://dl.doubtnut.com/l/_Zf9aaFc51dA4


1. A body of weight  when �oats in water displaces an

amount of water . Then . In this statement true or

false?

Watch Video Solution

w1

w2 w1 < w2

2. A weightless balloon is �lled with water. What will be its

apparent weight when weighted in water?

Watch Video Solution

3. Two vessels  and  have same base area. Equal volumes of

a liquid are poured in the two vessel to di�erence heights 

and . In which vessel, the force on the base of vessel

will be more?

A B

hA

hB( > hA

https://dl.doubtnut.com/l/_z1TTfgIuqtD8
https://dl.doubtnut.com/l/_8WAWD4YOLala
https://dl.doubtnut.com/l/_p43LpOdGzfhp


Watch Video Solution

4. Work  is required to form a bubble of volume  from a

given solution. What amount of work is required to be done to

form a bubble of volume  ?

Watch Video Solution

W V

2V

5. A man is sitting in a boat which is �oating in a pond. If the

man drinks some water from the pond, the level of water in the

pond decreases.

Watch Video Solution

https://dl.doubtnut.com/l/_p43LpOdGzfhp
https://dl.doubtnut.com/l/_ERuLvrrNZ9Yv
https://dl.doubtnut.com/l/_RKa5vqTxKKe1


6. A metal ball weighs .When suspended in water it has

an apparent weight of . Find the density of the metal.

Watch Video Solution

0.096N

0.071N

7. A block of wood has a mass of . When a  metal piece

with a volume of  is attached to the bottom of the block,

the wood barely �oats in water. What is the volume  of the

wood?

Watch Video Solution

25g 5g

2cm3

V

8. What is the minimum volume of a block of wood(density

 if it is to hold a  woman entirely above the

water when she stands on it?

= 850kg/m3) 50kg

https://dl.doubtnut.com/l/_pJfDU5eEpt97
https://dl.doubtnut.com/l/_QNQPxDRS1dgi
https://dl.doubtnut.com/l/_CSPzFWnjkGeB


Watch Video Solution

9. A cubical block of ice �oating in water has to suport metal

piece weighing 0.5 kg. What can be the minimum edge of the

block so that it does not sink in water/ speci�c gravity of

ice=0.9.

Watch Video Solution

10. When a cube of wood �oats in water,  of its volume is

submerged. When the same cube �oats in an unknown �uid

 of its volume is submerged. Find the densities of wood

and the unknown �uid.

Watch Video Solution

60 %

85 %

https://dl.doubtnut.com/l/_CSPzFWnjkGeB
https://dl.doubtnut.com/l/_Zr5ekaD3eD6B
https://dl.doubtnut.com/l/_UC8oTCkhhXyX
https://dl.doubtnut.com/l/_FbPm9M9yRhoH


11. A glass tube of radius  �oats vertical in water, as

shown in �gure. What mass of lead pellets would cause the

tube to sink a further ? 

Watch Video Solution

0.8cm

3cm

https://dl.doubtnut.com/l/_FbPm9M9yRhoH


12. A hydraulic automobile lift is designed to lift cars with a

maximum mass of . The area of cross section of the

piston carrying the load is . What maximum pressures

would the smaller piston have to bear?

Watch Video Solution

3000Kg

425cm2

13. A U tube contains water and methylated spirit separated by

mercury. The mercury columns in the two arms are at the same

level with 10 cm of water in one arm and 12.5 cm of spirit in the

https://dl.doubtnut.com/l/_EPOB5MjpFhHI
https://dl.doubtnut.com/l/_RsZTXir4BpsM


other as shown in �gure. The relative density of the spirit is

Watch Video Solution

14. in previous question, if 15 cm of water and spirit each are

further poured into the respective arms of the tube. Di�erence

in the level of mercury in the two arms is (Take, relvative

density of mercury = 13.6)

Watch Video Solution

https://dl.doubtnut.com/l/_RsZTXir4BpsM
https://dl.doubtnut.com/l/_McIyWF3kaPnB
https://dl.doubtnut.com/l/_3YTCB4pQbA3A


15. A manometer reads the pressure of a gas in a enclosure as

shown in �gure(a) When some of the gas is removed by a

pump, the manometer reads as in (b). The liquid used in the

manometers is mercury and the atmospheric pressure is 

of mercury. 

 

(i) Give the absolute and gauge pressure of the gas in the

enclosure for cases (a) and (b) in units of cm of mercury . 

(ii) How would the level change in case (b) if  of water

are poured into the right limb of the manometer?

Watch Video Solution

76cm

13.6cm

https://dl.doubtnut.com/l/_3YTCB4pQbA3A


16. Water at  is �owing in a pipe of radius  . The

viscosity of water at  is  centipise. If the water's

speed in the centre of the pipe is , what is water's

speed: 

(a)  from the centre of the pipe(half way between the

centre and the walls) 

(b) at the wall of the pipe?

Watch Video Solution

20∘ 20.0cm

20∘C 1.005

3.00m/s

10.0cm

17. An irregular piece of metal weighs 10.00g in air and 8.00g

whaen submerged in water 

(a) Find the volume of the metal and its density. 

(b) If the same piece of metal weighs 8.50g when immersed in a

particular oil. What is the density of the oil?

W h Vid S l i

https://dl.doubtnut.com/l/_E4IvYuppmDAj
https://dl.doubtnut.com/l/_ZODJj39SiBvs


Watch Video Solution

18. 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 

respectively 

Watch Video Solution

7.7 × 103kg/m3 13.6 × 103kg/m3

https://dl.doubtnut.com/l/_ZODJj39SiBvs
https://dl.doubtnut.com/l/_0fzWOhAeW2y5


19. A uniform rod AB, 4m long and weighing 12 kg, is supported

at end A, with a 6 kg lead weight at B. The rod �oats as shown

in �gure with one-half of its length submerged. The buoyant

force on the lead mass is negligible as it is of negligible

volume. Find the tension in the cord and the total volume of

the rod 

Watch Video Solution

https://dl.doubtnut.com/l/_ohs56Bibqqri


20. A solid sphere of mass  and density 

 is held stationary relative to a tank �lled with

water. The tank is acceerating upward with acceleration 

. Calculate 

(a) Tension in the thread connected between the sphere and

the bottom of the tank. 

(b) If the thread snaps, calculate the acceleration of sphere

with respect to the tank. (Density of water

  

m = 2kg

ρ = 500kg/m3

2m/s2

= 1000kg/m3, g = 10m/s2)

https://dl.doubtnut.com/l/_JWEfTpN7ccxG


Watch Video Solution

21. The pressure gauge shown in �gure has a spring for which

 and the area of the piston is . Its right

end is connected to a closed container of gas at a gauge

pressure of . How far will the spring be compressed if

the region containing the spring is (a) in vacuum and (b) open

to the atmosphere? Atmospheric pressure is .  

Watch Video Solution

k = 60N /m 0.50cm2

30kPa

101kPa

https://dl.doubtnut.com/l/_JWEfTpN7ccxG
https://dl.doubtnut.com/l/_bUGRQjUSLo8m


22. Water stands at a depth h behind the vertical face of a dam.

It exerts a resultant horizontal force on the dam tendibg to

slide it along its foundation and a torque tending to overturn

the dam about the point . Find 

 

(a) Horizontal force,(b) torque about O, (c ) the height at which

the resultant force would have to act to produce the same

torque,l=cross-sectional length and density of water.

Watch Video Solution

O

ρ =

https://dl.doubtnut.com/l/_6X5BT9gX3D7c


23. Mercury is poured into a U-tube in which the cross-

sectional area of the left-hand limb is three times smaller than

that of the right one. The level of the mercury in the narrow

limb is a distandce  from the upper end of the tube.

How much will the mercury level rise in the right-hand limb if

the left one is �lled to the top with water?

Watch Video Solution

l = 30cm

24. A water barrel stands on a table of height h.If a small hole

is punched in the side of the side of the barrel at its base. It is

found that the resultant stream of water striks the ground at a

horizontal distance  from the barrel. What is the depth of

water in the berrel?

Watch Video Solution

R

https://dl.doubtnut.com/l/_Y1dTQwa4AgVt
https://dl.doubtnut.com/l/_stbNVcKg6rhU


25. A pump is designed as a horizontal cylinder with a piston of

areal  and and outlet ori�ce of areal a arranged mear the

cylinder axis. Find the velocity of out �ow of the liquid from the

pump if the piston moves with a constant velocity under the

action of a constant force F. The density of the liquid is .

Watch Video Solution

A

ρ

26. When air of density  �ows across the top of the

tube shown in the accompanying �gure, water rises in the tube

1.3kg/m3

https://dl.doubtnut.com/l/_stbNVcKg6rhU
https://dl.doubtnut.com/l/_W0XhSQIEYHGJ
https://dl.doubtnut.com/l/_Rj3GfOrKlCac


to a height of . What is the speed of air? 

Watch Video Solution

1.0cm

27. A area of cross section of a large tank is . It has an

opening near the bottom having area of cross section . A

load of 20 kg is applied on the water at the top. Find the

velocity of the water coming out of the opening at the time

0.5m2

1cm2

https://dl.doubtnut.com/l/_Rj3GfOrKlCac
https://dl.doubtnut.com/l/_UacHNve5kiM2


when the height of water level is 50 cm above the bottom. Take

Watch Video Solution

g = 10ms− 2

28. What is the pressure drop (in mm Hg) in the blood as it

passes through a capillary  long and  in radius if the

speed of the blood through the centre of the capillary is

? (The viscosity of whole blood is 

Watch Video Solution

1mm 2μm

0.66m
m

s
4 × 10− 3PI)

29. A glass capillary sealed at the upper end is of length 

and internal diameter m. The tube is immersed

vertically into a liquid of surface tension . To

what length the capillary has to be immersed so that the liquid

0.11m

2 × 105

5.06 × 10− 2N /m

https://dl.doubtnut.com/l/_UacHNve5kiM2
https://dl.doubtnut.com/l/_aNViRqKWb5WH
https://dl.doubtnut.com/l/_Oz6vvio1uNx7


level inside and outside the capillary becomes the same. What

will happen to water level inside the capillary if the seal is now

broken?

Watch Video Solution

30. A �lm of water is formed between two straight parallel

wires each  long and at a seperation of . Calculate

the work required to increase  distance between the

wires. Surface tension of water .

Watch Video Solution

10cm 0.5cm

1mm

= 72 × 10− 3N /m

31. A barometer contains two uniform capillaries of radii

 and . If the height of liquid in

narrow tube is  more than that in wide tube, calculate the

1.4 × 10− 3m 7.2 × 10− 4m

0.2m

https://dl.doubtnut.com/l/_Oz6vvio1uNx7
https://dl.doubtnut.com/l/_8JwGMRWjEpJM
https://dl.doubtnut.com/l/_fPNKbAzrLnLG


true pressure di�erence. Density of liquid ,

surface tension  and .

Watch Video Solution

= 103kg/m3

= 72 × 10− 3N /m g = 9.8ms− 12

32. A liquid of speci�c gravity  is observed to rise  in a

capillary tube of diameter  and the liquid wets the

surface of the tube. Calculate the excess pressure inside a

spherical bubble of  diameter blown from the same

liquid.

Watch Video Solution

1.5 3.0cm

0.50mm

1.0cm

33. A glass U-tube is such that the diameter of one limb is

 and that of the other is 6.0mm. The tube is inverted

vertically with the open ends below the surface of water in a

3.0mm

https://dl.doubtnut.com/l/_fPNKbAzrLnLG
https://dl.doubtnut.com/l/_bmscU2zkKcUw
https://dl.doubtnut.com/l/_nhqGN9cwK8tt


beaker. What is the di�erence between the height to which

water rises in the two limbs? Surface tension of water is

. Assume that the angle of contact between water

and glass is .

Watch Video Solution

0.07Nm− 1

0∘

34. A minute spherical air bubble is rising slowly through a

column of mercury contained in a deep jar. If the radius of the

bubble at a depth of  is ,Calculate its depth where

its radius is , given that the surface tension of

mercury is . Assume that the atmosphere

pressure is  of mercury.

Watch Video Solution

100cm 0.1mm

0.126mm

567dy ≠ /cm

76cm

https://dl.doubtnut.com/l/_nhqGN9cwK8tt
https://dl.doubtnut.com/l/_iosnpAojk7oV


35. If a number of little droplets of water, each of radius ,

coalesce to form a single drop of radius , show that the rise

in temperature will be given by  where  is the

surface tension of water and  is the mechanical equivalent of

heat.

Watch Video Solution

r

R

( − )
3T

J

1

r

1

R
T

J

36. 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/_gF6Qtm0d5Vq9
https://dl.doubtnut.com/l/_9rntC7DnRjhm


Subjective Question

does not �ow into the container? 

Watch Video Solution

1. Water at  is �owing in a horizontal pipe that is 

long.The �ow is laminar and the water completely �lls the pipe.

A pump maintains a gauge pressure of , at a large tank

at one end of the pipe. The other end of the pipe is open to

20∘C 20.0m

1400Pa

https://dl.doubtnut.com/l/_9rntC7DnRjhm
https://dl.doubtnut.com/l/_2O5iLmktXA6F


the air, The viscosity of water at  is  poise  

(a) If the pipe has diameter , what is the volume �ow

rate? 

(b) What gauge pressure must the pump provide to achieve

the same volume �ow rate for a pipe with a diameter of ?

(c) For pipe in part (a) and the same gauge pressure

maintained by the pump, what does the volume �ow rate

become if the water is at a temperature of  (the viscosity

of water at  is  poise?

View Text Solution

20∘C 1.005

8.0cm

4.0cm

60∘C

60∘C 0.469

2. The shape of an ancient water clock jug is such that water

level descends at a constant rate at all time. If the water level

falls by 4cm every hour, determine the shape of the jar, i.e.

specify x as a function of y. The radius of drain hole in 2mm and

https://dl.doubtnut.com/l/_2O5iLmktXA6F
https://dl.doubtnut.com/l/_Lj2lDTvUg1yL


Level 2 Single Correct

can be assumed to be very small compared to x. 

View Text Solution

1. An ice cube is �oating in water above which a layer of a

�ghter oil is poured. As the ice melts completely, the level If

https://dl.doubtnut.com/l/_Lj2lDTvUg1yL
https://dl.doubtnut.com/l/_x1Qv97OasMbK


water surface (or interface) and upper level of oil will 

A. rise and fall

B. fall and rise

C. not change and no change

D. not change and fall

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_x1Qv97OasMbK


2.  

An open vessel full of water is falling freely under gravity. There

is a small hole in one face of the vessel, was shown in te �gure.

The water which comes out from the hole at the instant when

hole is at height H above the ground strikes the ground at a

distance of x from P. Which of the followin is correct for the

situation described? 

(a). The value of x is   

(b). The value of x is   

2√
2hH

3

√
4hH

3

https://dl.doubtnut.com/l/_Zw4HBXmX3r8F


(c). The value ofx can't be computed from information providec.

(d). The question is irrevalent as no water comes out from the

hole.

A. The value of x is 

B. the value of x is 

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

provied

D. The question is irrevalent as no water comes out from

the hole

Answer: D

Watch Video Solution

2√
2hH

3

√
4hH

3

https://dl.doubtnut.com/l/_Zw4HBXmX3r8F


3. A uniform rod AB, 4m long and weighing 12 kg, is supported

at end A, with a 6 kg lead weight at B. The rod �oats as shown

in �gure with one-half of its length submerged. The buoyant

force on the lead mass is negligible as it is of negligible

volume. Find the tension in the cord and the total volume of

the rod 

A. The tension in the string is 36g

https://dl.doubtnut.com/l/_NRuJghStN7dK


B. The tension in the string is 12g

C. the volume of the rod is 

D. The point of application of the buoyancy force is passing

through C (centre of mass of rod)

Answer: C

Watch Video Solution

6.4 × 10− 2m3

4. A water hose pipe of cross-sectional area  is used to �ll

a tank of . It has been observed that it takes 2 min to �ll

the tank. Now, a nozzel with an opening of cross-sectional area

 is attached to the hose. The nozzel is held so that water

is projected horizontally from a point 1m above the ground.

The horizontal distance over which the water can be projected

is (Take .

5cm2

120L

1cm2

g = 10m/s2)

https://dl.doubtnut.com/l/_NRuJghStN7dK
https://dl.doubtnut.com/l/_5rykWeYec7Ub


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

3m

8m

4.47m

8.64m

5. The height of water in a vessel is h. The vessel wall of width b

is at an angle  to the vertical. The net force exerted by theθ

https://dl.doubtnut.com/l/_5rykWeYec7Ub
https://dl.doubtnut.com/l/_KymALQrQt2XW


water on the wall is 

A. 

B. 

C. 

D. Zero

Answer: C

Watch Video Solution

ρbh2g cos θ
1

3

h2ρg
1

2b

ρbh2g sec θ
1

2

https://dl.doubtnut.com/l/_KymALQrQt2XW


6. A body of density  is dropped from reat from a height h

into a lake of density . The maximum depth the body

sinks inside the liquid is (neglect viscous e�ect of liquid)

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ρ

σ(σ > ρ)

hρ

σ − ρ

hσ

σ − ρ

hρ

σ

hσ

ρ

7. A liquid stands at the plane level in the U-tube when at reat.

If areals of cross-section of both the limbs are equal, what will

https://dl.doubtnut.com/l/_KymALQrQt2XW
https://dl.doubtnut.com/l/_uQh58m3F6Jnr
https://dl.doubtnut.com/l/_rndYIpeSYVqs


be the di�erence in height h of the two limbs of U-tube, when

the sustem is given an acceleration a in horizontal direction

towards right as shown? 

A. 

B. 

C. 

D. zero

Lg

a

La

g

Lg2

a2

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


Answer: B

Watch Video Solution

8. A liquid of density  and surface tension  rises in a capillary

tube of inner raduis R. The angle of contact between the liquid

and the glass is . The point A lies just below the maniscus in

the tube and the point B lies at the outside level of liquid in

ρ σ

θ

https://dl.doubtnut.com/l/_rndYIpeSYVqs
https://dl.doubtnut.com/l/_lfzm0MKn69CE


the beaker as shown in �gure. The pressure at A is 

A. 

B. 

C. 

D. All of these

Answer: D

Watch Video Solution

pB − ρgh

pB −
2σ cos θ

R

patm −
2σ cos θ

R

https://dl.doubtnut.com/l/_lfzm0MKn69CE


Watch Video Solution

9. A large open tank has two holes in the wall. One is a square

hole of side L at a depth y from the top and the other is a

circular hole of radius R at a depth 4y from the top. When the

tank is completely �lled with water, the quantities of water

�owing out per second from both holes are the same. Then, R

is equal to

A. 

B. 

C. L

D. 

Answer: A

Watch Video Solution

L

√2π

2πL

L

2π

https://dl.doubtnut.com/l/_lfzm0MKn69CE
https://dl.doubtnut.com/l/_jRGcU0lman9d


10. Two identical cylindrical vessels with their bases at the

same level each, contain a liquid of density . The area of either

base is A but in one vessel the liquid height is  and in the

other liquid height is . If the two vessel are

connected, the work done by gravity in equalizing the level is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

ρ

h1

h2(h2 < h1)

(h1 − h2)2
Aρg

1

2

(h1 + h2)2
Aρg

1

2

(h2
1 − h2

2)
2
Aρg

1

2

(h1 − h2)2
Aρg

1

4

https://dl.doubtnut.com/l/_jRGcU0lman9d
https://dl.doubtnut.com/l/_9Wx3NNJhEIdH


11. A cubical block of side 10cm �oats at the interface of an oil

and water as shown in the �gure. The density of oil is

 and the lower face of ice cube is 2cm below the

interface. The pressure above that of the atomosphere at the

lower face of the block is 

A. 

B. 

C. 

D. 

0.6gcm− 3

200Pa

620Pa

900Pa

800Pa

https://dl.doubtnut.com/l/_U8oByjXtvmGB


Answer: D

Watch Video Solution

12. A leakage begins in water tank at position P as shown in the

�gure. The gauge pressure (pressure above that of the

atmosphere) at P was . If the density of water is 

 the initial velocity with which water gushes out is

approximately 

A. 

B. 

5 × 105N /m2

1000kg/m3

3.2ms− 1

32ms− 1

https://dl.doubtnut.com/l/_U8oByjXtvmGB
https://dl.doubtnut.com/l/_VUBl1bO6gagn


C. 

D. 

Answer: B

Watch Video Solution

28ms− 1

2.8ms− 1

13. The �gure shown a pipe of uniform cross-section inclined in

a vertical plane. A U-tube manometer is connected between the

point A and B. If the liquid of density  �ows with velocity ρ0 v0

https://dl.doubtnut.com/l/_VUBl1bO6gagn
https://dl.doubtnut.com/l/_ukCuPacMOcje


in the pipe. Then the reading h of the manometer is 

A. 

B. 

C. 

D. 

Answer: A

h = 0

h =
v2

0

2g

h = ( )
ρ0

ρ

v2
0

2g

h =
ρ0H

ρ − ρ0

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


Watch Video Solution

14. A horizontal tube of uniform cross-sectional area  is bent

in the form of  as shown in �gure. If the liquid of density 

enters and leaves the tube with velcity v, then the extermal

force  requried to hold the bend stationary is  

A. 

B. 

C. 

D. 

A

U ρ

F

F = 0

ρAv2

2ρAv2

ρAv21
2

https://dl.doubtnut.com/l/_ukCuPacMOcje
https://dl.doubtnut.com/l/_IuJOLeRTvHU1


Answer: C

Watch Video Solution

15. A rectangular container moves with an acceleration a along

the positive direction as shown in �gure. The pressure at the 

in excess of the atmospheric pressure  is (take  as the

density of liquid) 

A. 

A

p0 ρ

ρgh

https://dl.doubtnut.com/l/_IuJOLeRTvHU1
https://dl.doubtnut.com/l/_sXngkyVfeZEh


B. 

C. 

D. Both (a) and (b)

Answer: B

Watch Video Solution

ρal

ρ(gh + al)

16. A square gate of size  is hinged at its mid point. A

�uid of density  �ll the space to the left of the gate. The force

1m × 1m

ρ

https://dl.doubtnut.com/l/_sXngkyVfeZEh
https://dl.doubtnut.com/l/_CqE4gRNmdSen


 required to hold the gate stationary is  

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

F

ρg

6

ρg
1

2

ρg

6

https://dl.doubtnut.com/l/_CqE4gRNmdSen


17. A thin uniform circular tube is kept in a vertical plane. Equal

volume of two immiscible liquids whose densites are  and 

�ll half of the tube as shown. In equilibrium the radius passing

through the interface makes an angle of  with vertical. The

ratio of densities  is equal to  

A. 

ρ1 ρ2

30∘

(ρ1 /ρ2)

√3 − 1

2 − √3

https://dl.doubtnut.com/l/_CqE4gRNmdSen
https://dl.doubtnut.com/l/_SffRoKD5r3na


B. 

C. 

D. 

Answer: D

Watch Video Solution

√3 + 1

2 + √3

√3 − 1

√3 + 1

√3 + 1

√3 − 1

18. A plate moves normally with the speed  towads a

horizontal jet of uniform area of cross-section. The jet

discharge water at the rate of volume  per second at a speed

of . The density of water is . Assume that water splashes

along the surface of the plate ar right angles to the original

motion. The magnitude of the force action on the plate due to

the jet of water is

v1

V

v2 ρ

https://dl.doubtnut.com/l/_SffRoKD5r3na
https://dl.doubtnut.com/l/_2HQOSIjMPlGc


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

ρ)V v1

ρ (v1 + v2)2V

v2

(v1)2pV

v1 _ v2

pV (v1 + v2)

19. A spherical ball of density  and radius  is dropped

into a tube containing a viscous �uid up to the 0 cm mark as

shown in the �gure. Viscosity of the �uid 

and its density . Assume that the ball

reaches a terminal speed at 10cm mark. The time taken by the

ball to travel the distance between the 10cm and 20cm mark is

ρ 0.003m

= 1.26N − s/m2

ρL = = 1260kg/m3ρ

2

https://dl.doubtnut.com/l/_2HQOSIjMPlGc
https://dl.doubtnut.com/l/_A0d53a1rWqvG


  

A. 2s

B. 1s

C. 0.5s

D. 5s

Answer: D

(g = 10m/s2)

https://dl.doubtnut.com/l/_A0d53a1rWqvG


Watch Video Solution

20. In the �gure shown, the heavy cylinder (radius R) reasting

on a smooth surface separates two liquids of densities  and

. The height h for the equilibrium of cylinder must be 

A. 

B. 

C. 

D. None of these

2ρ

3ρ

3R/2

R√
3

2

R√2

https://dl.doubtnut.com/l/_A0d53a1rWqvG
https://dl.doubtnut.com/l/_FCCt903XJsAe


Answer: B

Watch Video Solution

21. A U-tube having horizontal arm of length 20 cm, has

uniform cross-sectional area , It is �lled with water of

volume 60 cc. What volume of a liquid of density  should

be poured from one side into the U-tube so that no water is

left in the horizontal arm of the tube?

A. 

B. 

C. 

D. 

Answer: D

= 1cm2

4g/

60cc

45cc

50cc

35cc

https://dl.doubtnut.com/l/_FCCt903XJsAe
https://dl.doubtnut.com/l/_7KFm6Z6esbX3


Watch Video Solution

22. A cubical block of side a and density  slides over a �xed

inclined plane with constant velocity v. There is a thin �lm of

viscon �uid of thickness t between the plane and the block.

Then the coe�ceint of viscosity of the �lm will be 

ρ

https://dl.doubtnut.com/l/_7KFm6Z6esbX3
https://dl.doubtnut.com/l/_6ZPAL6FJnK5j


A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

3ρagt

5v

4ρagt

5v

ρagt

5v

23. A spring balance reads  when a bucket of water is

suspened from it . What will be the reading of the balance

when an iron piece of mass  suspended by a string is

immersed with half its volume inside the water in the bucket?

Relative density of iron is 

A. 

10kg

7.2kg

7.2

10kg

https://dl.doubtnut.com/l/_6ZPAL6FJnK5j
https://dl.doubtnut.com/l/_6NKWCaa7WOjb


B. 

C. 

D. 

Answer: B

Watch Video Solution

10.5kg

13.6kg

17.2kg

24. Three points ,and  on a steady �ow of a non-viscon

and inconpressible �uid are observed. The pressure, velocity

and height of the point  and C are (2,3,1),(1,2,2) and (4,1,2)

respectively.Density of the �uid is  and all other

parameters are given in SI unit. Then which of the following is

correct?(

A. Point  and  lie on the same stream line

A, B C

A, B

1kgm− 3

g = 10ms− 2)

A B

https://dl.doubtnut.com/l/_6NKWCaa7WOjb
https://dl.doubtnut.com/l/_VsM4NJ0oxjV5


B. Point  and  lie on the same stream line

C. Point  and  lie on the same stream line

D. None of the above

Answer: D

Watch Video Solution

B C

C A

25. A body of density  is dropped from rest from height h

(from the surface of water) into a lake of density of water

. Neglecting all disspative e�ects, the acceleration of

body while it is in the take is

A.  upwards

B.  downwards

C.  upwards

ρ

σ(σ > ρ)

g( − 1)
σ

ρ

g( − 1)
σ

ρ

g( )
σ

ρ

https://dl.doubtnut.com/l/_VsM4NJ0oxjV5
https://dl.doubtnut.com/l/_QxCkPIQ9bFRj


D.  downwards

Answer: A

Watch Video Solution

g( )
σ

ρ

26. A tank is �lled up to a height  with a liquid and is placed

on a platform of height  from the ground, the distance x

from the ground where a small hole is punched to get the

2H

H

https://dl.doubtnut.com/l/_QxCkPIQ9bFRj
https://dl.doubtnut.com/l/_dUfZVba2QKi2


maximum range R is 

.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

H

1.25H

1.5H

2H

https://dl.doubtnut.com/l/_dUfZVba2QKi2


27. Two boats of base areas  and , connected by a string

are being pulled by an extermal force . The velosity is  and

depth of the water body is H. when the system attains a

constant speed. The tension in the trhead will be 

A. 

B. 

C. 

D. 

A1 A2

F0 η

F0( )
A1

A2

F0
A2

(A1 + A2)

F0
A1

(A1 + A2)

F0( )
A2

A1

https://dl.doubtnut.com/l/_dUfZVba2QKi2
https://dl.doubtnut.com/l/_qUQ4phkmVSXm


Answer: C

Watch Video Solution

28. A U-tube is partially �lled with water. Oil which does not mix

with water is next poured into one side, until water rises by 25

cm on the other side. If the density of oil . The oil

level will stand higher than the water by

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

0.8g/cm3

6.25cm

12.50cm

31.75cm

25cm

https://dl.doubtnut.com/l/_qUQ4phkmVSXm
https://dl.doubtnut.com/l/_XYYPwgzqChTh


29. There is a howizontal �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: D

Watch Video Solution

R

T

π
R2

T

π2R2T

2πRT

2RT

https://dl.doubtnut.com/l/_XYYPwgzqChTh
https://dl.doubtnut.com/l/_b8y0c3oQcirk
https://dl.doubtnut.com/l/_PirEh0xgCgHB


30. A thin metal disc of radius  �oats on water surface and

bends the surface downwards along the perimeter making an

angle  with vertical edge of the disc of the disc. If the disc

dispplaces a weight of water  and surface tension of water is

, then the weight of metal disc is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

r

θ

W

T

2πrT = w

2πrT cos θ − w

2πrT cos θ + w

w − 2πrT cos θ

https://dl.doubtnut.com/l/_PirEh0xgCgHB


31. The radii of the two column 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( > r1)

ρ 0∘ ))

(g =

ρghr1r2

2(r2 − r1)

ρgh(r1r2)

2r2 − r1

2(r1r2)

ρghr2 − r1

ρgh

2(r2 − r1)

https://dl.doubtnut.com/l/_KHsOICk5nLhh


32. 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 opend again. The length of the eater column

remaining in the tube will be 

.

A.  and  if 

B.  and 

C.  and 

2h if l ≥ h l + h l ≤ h

h if l ≥ h l + h if l ≤ h

4h if l ≥ h l − h if l ≤ h

https://dl.doubtnut.com/l/_uQLuRYQo5rXe


D.  and 

Answer: A

Watch Video Solution

if l ≥ h
h

2
l + h if l ≤ h

33. Two parallel glass plates are dipped partly in the liquid of

denstiy 'd' keeping them vertical. If the distance between the

plates is 'x', Surface tension is T and angle of contact is  then

ries of liquid between the plates due to capillary will be

A. 

B. 

C. 

D. 

θ

T cos θ

xd

2T cos θ

xdg

2T

xdg cos θ

t cos θ

xdg

https://dl.doubtnut.com/l/_uQLuRYQo5rXe
https://dl.doubtnut.com/l/_lmBv5Fq9v3Ir


Answer: B

Watch Video Solution

34. Two spherical soap bubble coalesce. If  is the consequent

change in volume of the contained air and  the change in

total surface area, show that 

  

where  is the surface tension of soap bubble and  is  

Atmospheric pressure

A. 

B. 

C. 

D. 

V

S

3PV + 4ST = 0

T P

3p0V + 4ST = 0

4p0V + 3ST = 0

p0V + 4TS = 0

4p0V + ST = 0

https://dl.doubtnut.com/l/_lmBv5Fq9v3Ir
https://dl.doubtnut.com/l/_yUhThATt0s3O


Answer: A

Watch Video Solution

35. 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

poston into the cylinder for the soap bubble to reduce its size

by hald will be (The surface tension is  and the temperature T

is maintained constant).

A. 

B. 

C. 

D. 

p1 p2

σ

[8p1 + ]
24σ
r

[4p1 + ]
24σ
r

[2p1 + ]
24σ
r

[p1 + ]
24σ
r

https://dl.doubtnut.com/l/_yUhThATt0s3O
https://dl.doubtnut.com/l/_qSTAPFu9iRlT


Answer: A

Watch Video Solution

36. A thin metal ring of internal radius 8 cm and external radius

9 cm is supported horizontally from the pan of a balance so

that it comes in contact with water in a glass vessel. If is found

that an extrea weight of  is required to pull the ring out

of water. The surface tension of water is 

A. 

B. 

C. 

D. 

Answer: D

7.48g

(g = 10m/s2)

80 × 10− 3N /m

25 × 10− 3N /m

45 × 10− 3N /m

70 × 10− 3N /m

https://dl.doubtnut.com/l/_qSTAPFu9iRlT
https://dl.doubtnut.com/l/_mL2P03VGKAMD


Level 2 More Than One Correct

Watch Video Solution

1. A large wooden plate of area  �oating on the surface of

river is made to move horizontally wilth a speed of  by

applying a tangential force. If the river is 1m deep and the

water contact with the bed is stationary, �nd the tangential

force needed to keep the plate moving. Coe�cient of viscosity

of water at the temperature of the river 

A. velocity gradient is 

B. velocity gradient is 

C. force required to keep the plate moving with constant

speed is 0.02N

10m2

2ms− 1

= 10− 2poise.

2s− 1

1s− 1

https://dl.doubtnut.com/l/_mL2P03VGKAMD
https://dl.doubtnut.com/l/_vFHoihCv55aR


D. force required to keep the plate moving with constant

speed is 0.01N

Answer: A::C

Watch Video Solution

2. Choose the correct options.

A. Viscosity of liquids increases with temperature

B. Viscosity of gases increases with temperature

C. surface tension of liquids decreases with temperature

D. For angle of contact , liquid neither rises nor

falls on capillary

Answer: B::C

(θ) = (0∘ )

https://dl.doubtnut.com/l/_vFHoihCv55aR
https://dl.doubtnut.com/l/_w54UePr8nfu7


Watch Video Solution

3. A plank is �oating in a non-viscous liquid as shown, Choose

the correct option 

A. Equilibrium of plank is stable in vertical direction

B. For small oscillations of plank in vertical direction motion

is simple harmonic

C. Even if oscillations are large, motion is simple harmonic

till it is not fully immersed

https://dl.doubtnut.com/l/_w54UePr8nfu7
https://dl.doubtnut.com/l/_n6yWN6FecuCG


D. On vertical displacement motion is periodic but not

simple harmonic

Answer: A::B::C

Watch Video Solution

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

horizontal pipe of non-uniform cross section as shown, Choose

the correct option 

https://dl.doubtnut.com/l/_n6yWN6FecuCG
https://dl.doubtnut.com/l/_05HudRHDUAsu


A. speed of liquid at section-2 is more

B. volume of liquid �owing per second from section-2 is

more

C. mass of liquid �owing per second at both the sections is

same

D. pressure at section-2 is less

Answer: A::C::D

Watch Video Solution

5. A plank is �oating in a liquid as shown, Fraction f of its

volume is immersed. Choose the correct options 

https://dl.doubtnut.com/l/_05HudRHDUAsu
https://dl.doubtnut.com/l/_abSOra0aQKWB


A. If the system is taken to a place where atmospheric

pressure is more. F will increase

B. In above condition f will remain unchanged

C. If temperature is increasesd and expansion of only liquid

is considered f will increases

D. If temperature is increased and expansion of only plank

is considered f will decrease

Answer: B::C::D

https://dl.doubtnut.com/l/_abSOra0aQKWB


Watch Video Solution

6. In two �gure, 

A. 

B. 

C. 

D. 

Answer: A::B::C

W t h Vid S l ti

v1 /v2 =
1

2

t1 /t2 = 2

R1 /R2 = 1

v1 /v2 =
1

4

https://dl.doubtnut.com/l/_abSOra0aQKWB
https://dl.doubtnut.com/l/_snr2O1kpseSE


Watch Video Solution

7. A liquid is �lled in a container is accelarated towards right.

There are four points  and  in the liquid. Choose the

correct options. 

A. 

B. 

C. 

A, B, C D

pA > pB

pC > pA

pD > pB

https://dl.doubtnut.com/l/_snr2O1kpseSE
https://dl.doubtnut.com/l/_OUOlzJ0EKvID


D. 

Answer: A::C

Watch Video Solution

pA > pC

8. A ball of density  is dropped from a height on the suraca of

a non-visous liquid of dinsity . Choose the correct options.

ρ

2ρ

https://dl.doubtnut.com/l/_OUOlzJ0EKvID
https://dl.doubtnut.com/l/_doy9LB91ASBD


A. Motion of ball is periodic but not simple harmonic

B. Acceleration of ball in air and in liquid are equal

C. Magnitude of upthrust in the liquid is two times the

weight of ball

https://dl.doubtnut.com/l/_doy9LB91ASBD


D. Net force on ball in air and in liquid are equal and

opposite,

Answer: A::C::D

Watch Video Solution

9. Two holes 1 and 2 are made at depths h and 16h reapectively.

Both the holes are circular but radius of hole-1 is two times. 

https://dl.doubtnut.com/l/_doy9LB91ASBD
https://dl.doubtnut.com/l/_g8ZuI52yJnDw


A. Initially equal volumes of liquid will �ow from both the

holes in unit time

B. Intially more volume of liquid will �ow from hole-2 per

unit time.

https://dl.doubtnut.com/l/_g8ZuI52yJnDw


C. Afer some time more volume of liquid will �ow from hole-

1 per unit time.

D. After some time more volume of liquid will �ow from

hole-2 per unit time

Answer: A::D

Watch Video Solution

10. A solid sphere a cone and a cylinder are �oating in water. All

have same mass, density and radius. Let ,and  are the

fraction of their volumes inside the water and  and 

are depths inside water. Then 

f1f2 f3

h1, h2 h3

https://dl.doubtnut.com/l/_g8ZuI52yJnDw
https://dl.doubtnut.com/l/_u4pTFrEWKC24


 

https://dl.doubtnut.com/l/_u4pTFrEWKC24


A. 

B. 

C. 

D. 

Answer: A::C::D

Watch Video Solution

f1 = f2 = f3

f3 > f2 > f1

h3 < h1

h3 < h2

https://dl.doubtnut.com/l/_u4pTFrEWKC24


Level 2 Comprehension Based

1. The spouting can is something used to demonstrate the

variation fo pressure with depth. When the corks are removed

from the tubes in the side of the can, water �ows out with a

speed that depends on the depth. In a certain can, three tubes

 and  are set at equal distance 'a' above the base of

the can. When water contained in this can is allowed to came

out of hte tubes, the distance on the horizontal surface are

measured as  and  .  

T1, T2 T3

(x1), (x2) (x3)

https://dl.doubtnut.com/l/_WCeV4erJVvbO


 

 

1. speed of e�ux is

A. √3gh

https://dl.doubtnut.com/l/_WCeV4erJVvbO


B. 

C. 

D. 

Answer: B

Watch Video Solution

√2gh

√gh

√2gh
1

2

2. The spouting can is something used to demonstrate the

variation fo pressure with depth. When the corks are removed

from the tubes in the side of the can, water �ows out with a

speed that depends on the depth. In a certain can, three tubes

 and  are set at equal distance 'a' above the base of

the can. When water contained in this can is allowed to came

out of hte tubes, the distance on the horizontal surface are

measured as  and  .  

T1, T2 T3

x1, x2 x3

https://dl.doubtnut.com/l/_WCeV4erJVvbO
https://dl.doubtnut.com/l/_38iYzwZ9iwVw


 

 

Distance  is given by

A. 

x3

√3a

https://dl.doubtnut.com/l/_38iYzwZ9iwVw


B. 

C. 

D. 

Answer: D

Watch Video Solution

√2a

√3a
1

2

2√3a

3. The spouting can is something used to demonstrate the

variation fo pressure with depth. When the corks are removed

from the tubes in the side of the can, water �ows out with a

speed that depends on the depth. In a certain can, three tubes

 and  are set at equal distance 'a' above the base of

the can. When water contained in this can is allowed to came

out of hte tubes, the distance on the horizontal surface are

measured as  and  .  

T1, T2 T3

x1, x2 x3

https://dl.doubtnut.com/l/_38iYzwZ9iwVw
https://dl.doubtnut.com/l/_9hPU75DhXw2b


 

The correct sketch is

https://dl.doubtnut.com/l/_9hPU75DhXw2b


A. 

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_9hPU75DhXw2b


4. A container of large uniform cross-sectional area A resting

on a horizontal surface, holes two immiscible, non-viscon and

incompressible liquids of densities d and 2d each of height

 as shown in the �gure. The lower density liquid is open to

the atmosphere having pressure . A homogeneous solid

cylinder of length  and cross-sectional area 

is immeresed such that it �oats with its axis vertical at the

liquid-liquid interface with length  in the denser liquid,  

 

The cylinder is then removed and the original arrangement is

restroed. a tiny hole of area  is punched on the

H /2

P0

L(L < H /2) A/5

L/4

s(s < < A)

https://dl.doubtnut.com/l/_CR5NUSAR5IBa


vertical side of the container at a height . As a

result of this, liquid starts �owing out of the hole with a range

x on the horizontal surface. 

The density D of the material of the �oation cylinder is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

h(h < H /2)

5d/4

3d/4

4d/5

4d/3

5. A container of large uniform cross-sectional area A resting

on a horizontal surface, holes two immiscible, non-viscon and

https://dl.doubtnut.com/l/_CR5NUSAR5IBa
https://dl.doubtnut.com/l/_UcHuVEbCt6W2


incompressible liquids of densities d and 2d each of height

 as shown in the �gure. The lower density liquid is open to

the atmosphere having pressure . A homogeneous solid

cylinder of length  and cross-sectional area 

is immeresed such that it �oats with its axis vertical at the

liquid-liquid interface with length  in the denser liquid,  

 

The cylinder is then removed and the original arrangement is

restroed. a tiny hole of area  is punched on the

vertical side of the container at a height . As a

result of this, liquid starts �owing out of the hole with a range

H /2

P0

L(L < H /2) A/5

L/4

s(s < < A)

h(h < H /2)

https://dl.doubtnut.com/l/_UcHuVEbCt6W2


x on the horizontal surface. 

The total pressure with cylinder, at the bottom of the

container is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

p0 + dg
(6L + H)

4

p0 + dg
(L + 6H)

4

p0 + dg
(L + 3H)

4

p0 + dg
(L + 2H)

4

6. A container of large uniform cross-sectional area A resting

on a horizontal surface, holes two immiscible, non-viscon and

incompressible liquids of densities d and 2d each of height

https://dl.doubtnut.com/l/_UcHuVEbCt6W2
https://dl.doubtnut.com/l/_ewbnNP2DFMps


 as shown in the �gure. The lower density liquid is open to

the atmosphere having pressure . A homogeneous solid

cylinder of length  and cross-sectional area 

is immeresed such that it �oats with its axis vertical at the

liquid-liquid interface with length  in the denser liquid,  

 

The cylinder is then removed and the original arrangement is

restroed. a tiny hole of area  is punched on the

vertical side of the container at a height . As a

result of this, liquid starts �owing out of the hole with a range

H /2

P0

L(L < H /2) A/5

L/4

s(s < < A)

h(h < H /2)

https://dl.doubtnut.com/l/_ewbnNP2DFMps


x on the horizontal surface. 

The initial speed of e�ux without cylinder is

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

v = √ [3H + 4h]
g

3

v = √ [4H − 3h]
g

3

v = √ [3H − 4h]
g

3

7. A container of large uniform cross-sectional area A resting

on a horizontal surface, holes two immiscible, non-viscon and

incompressible liquids of densities d and 2d each of height

 as shown in the �gure. The lower density liquid is open toH /2

https://dl.doubtnut.com/l/_ewbnNP2DFMps
https://dl.doubtnut.com/l/_lnoaLxG1lwfX


the atmosphere having pressure . A homogeneous solid

cylinder of length  and cross-sectional area 

is immeresed such that it �oats with its axis vertical at the

liquid-liquid interface with length  in the denser liquid,  

 

The cylinder is then removed and the original arrangement is

restroed. a tiny hole of area  is punched on the

vertical side of the container at a height . As a

result of this, liquid starts �owing out of the hole with a range

x on the horizontal surface. 

The initial value of x is

P0

L(L < H /2) A/5

L/4

s(s < < A)

h(h < H /2)

https://dl.doubtnut.com/l/_lnoaLxG1lwfX


Subjective

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

√(3H + 4h)h

√(3h + 4H)h

√(3H − 4h)h

√(3H − 3h)h

1. A wooden plank of length 1m and uniform cross-section is

hinged at one end to the bottom of a tank as shown in �g. The

tank is �lled with water upto a hight 0.5m. The speci�c gravity

of the plank is 0.5. Find the angle  that the plank makes withθ

https://dl.doubtnut.com/l/_lnoaLxG1lwfX
https://dl.doubtnut.com/l/_2NU7dojQvYTL


the vertical in the equilibrium position. (Exclude the case

)  

Watch Video Solution

θ = θ ∘

2. A cubical block of wood of edge 3 cm �oats in water. The

lower surface of the cube just touches the free end of a vertical

spring �xed at the bottom of the pot. Find the maximum

weight that can be put on the block without wetting it. Density

of wood =  and spring constant of the spring 800kgm− 3

https://dl.doubtnut.com/l/_2NU7dojQvYTL
https://dl.doubtnut.com/l/_1MmGAb4kbKFR


.  

,

Watch Video Solution

= 50Nm− 1Takeg = 10ms− 2

3. Figure shown a container having liquid of variable density.

The density of liquid veriesas . Here,  and 

 are constants and h is measured from bottom of the

container. A solid block of small dimensions whose density is

 and mass m is released from bottom of the tank. Prove

that the block will execute simple harmonic motion. Find the

ρ = ρ0(4 − )
3h

h0
h0

ρ0

ρ0
5

2

https://dl.doubtnut.com/l/_1MmGAb4kbKFR
https://dl.doubtnut.com/l/_h2GgDs7PhMty


frequency of oscillation. 

.

Watch Video Solution

4.  

A cylinderical tank 1 m in radius rests on a plaform 5 m high.

Initially the tank is �lled with upto a height of 5m a plug whose

https://dl.doubtnut.com/l/_h2GgDs7PhMty
https://dl.doubtnut.com/l/_QuFhZtXG9SMX


area is  is removed from an ori�ce on the side of the

tank at the bottom. 

Calculate (a). Initial speed with which the water �ows from the

ori�ce 

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

Watch Video Solution

10− 4cm2

5. A block of mass m is kept over a �xed smooth wedge. Block is

attached to a sphere of same mass through �xed massles

pullies  and , sphere is dipped inside the water as shown.

If spec�c gravity of material of sphere is 2. Find the

P1 P2

https://dl.doubtnut.com/l/_QuFhZtXG9SMX
https://dl.doubtnut.com/l/_8Nhax6CIEpTZ


acceleration of sphere. 

Watch Video Solution

6. A cubic body �oats on mercury with 0.25 fraction of its

volume below the surface. What fraction of the volume of the

https://dl.doubtnut.com/l/_8Nhax6CIEpTZ
https://dl.doubtnut.com/l/_uatvKDPK5FJy


body will be immeresed in the mercury if a layer of water

poured on top of the mercury covers the body conpletely.

Watch Video Solution

7. 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.

https://dl.doubtnut.com/l/_uatvKDPK5FJy
https://dl.doubtnut.com/l/_NAF7unvG3xhJ


Watch Video Solution

8. A long cylindrical tank of cross-sectional area  is �lled

with water. It has a small hole at a height  from the

bottom. A movable piston of cross-sectional area almost equal

to  is �tted on the top of the tank such that it can slide

in the tank freely. A load of  is applied on the top of the

water by piston, as shown in the �gure. Calculate the speed of

the water jet with which it hits the surface when piston is 1m

above the bottom. (Ignore the mass of the piston) 

0.5m2

50cm

0.5m2

20kg

https://dl.doubtnut.com/l/_NAF7unvG3xhJ
https://dl.doubtnut.com/l/_LAEMHfl9LwaY


Watch Video Solution

9. A spring is attached to the bottom of an swimming pool,

with the axis of the spring oriented vertically. An 8.00 kg block

of wood  is �xed to the top of the spring and

compressed it. Then the pool is �lled with water, completely

covering the block. the spring is now observed to be stretched

twice as much as it had been conpressed. Determine the

percentage of the block's total volume that is hollow. Ignore

any air in the hollow space.

Watch Video Solution

(ρ = 840kh/m3)

10. A rectangular tank of height 10m �lled with water, is placed

near the bottom of a plane inclined at an angle  with30∘

https://dl.doubtnut.com/l/_LAEMHfl9LwaY
https://dl.doubtnut.com/l/_jm0Nn67rI8Yw
https://dl.doubtnut.com/l/_ESKbYr4RM3oH


horizontal. At height h form bottom a small hole is made (as

shown in �gure) such that the stream coming out from hole,

strikes the inclined plane normally.Calculate h. 

Watch Video Solution

11. A ball of density d is dropped on to a horizontal solid

surface. It bounces elastically from the surface and returns to

its original position in a time . Next, the ball is released and it

falls through the same height before striking the surface of a

liquid of density of   

t1

dL

https://dl.doubtnut.com/l/_ESKbYr4RM3oH
https://dl.doubtnut.com/l/_zLSRdKyEc08k


(a) If , obtain an expression (in terms of d,  and ) for

the time  the ball takes to come back to the position from

which it was released. 

(b) Is the motion of the ball simple harmonic? 

(c) If , how does the speed of the ball depend on its

depth inside the liquid? Neglect all frictional and other

dissipative forces. Assume the depth of the liquid to be large.

Watch Video Solution

d < dL t1 dL

t2

d = dL

12. Thre is an air bubble of radius .0 mm in a liquid of surface

tension  and density . The bubble is at

a depth of 10 cm below the free surface. By than the

atmospheric presure? Take .

Watch Video Solution

0.075Nm− 1 1000kgm− 3

g = 9.8ms− 2

https://dl.doubtnut.com/l/_zLSRdKyEc08k
https://dl.doubtnut.com/l/_n2ormUTpxgQl
https://dl.doubtnut.com/l/_KMcw30iZZYRL


13. A metal sphere of radius 1 mm and mass 50 mg falls

vertically in glycerine. Find (a) the viscous force exerted by the

glycerine on the sphere when the speed of the sphere is 1 cm s-

1, (b) the hydrostatic force exerted by the glycerine on the

sphere and (c) the terminal velocity with which the sphere will

move down without acceleration. Density of glycerine

 and its coe�cient of viscosity at room

temperature = 8.0 poise.

Watch Video Solution

= 1260kgm− 3

14. A wire forming a loop is dipped into soap solution and

taken out so that a �lm of soap solution is formed. A loop of

6.28 cm long thread is gently put on the �lm and the �lm is

pricked with a needle inside the loop. The thread loop takes

https://dl.doubtnut.com/l/_KMcw30iZZYRL
https://dl.doubtnut.com/l/_R4CcZ94S0NoV


the shape of a circle. Find the tension in the thread. Surface

tension of soap solution .

Watch Video Solution

= 0.030Nm− 1

15. A cylindrical vessel is �lled with water upto a height of 1m.

The cross-sectional area of the ori�ce at the bottom is 

that of the vessel. 

(a) What is the tiome required to empty the tank through the

ori�ce at the bottom? 

(b) What is the time required for the same amount of water to

�ow out if the water level in tank is maintained always at a

height of 1m from ori�ce?

Watch Video Solution

(1/400)

https://dl.doubtnut.com/l/_R4CcZ94S0NoV
https://dl.doubtnut.com/l/_pNAEqOJl4D9C


16. A tank with a small ori�ce contains oil on top of water. It is

immersed in a large tank of the same oil. Water �ows through

the hole. Assuming the level of oil outside the tank above

ori�ce does not change. 

a. What is the velocity of this �ow initially? 

b. When the �ow stops, what would be the position of the oil-

water interface in the tank? 

c. Determine the time at which the �ow stops. Density,of oil

.  

Watch Video Solution

800kg/m3

https://dl.doubtnut.com/l/_0C8zz3Spm3qZ


17. What work should be done in order to sqeeze all water from

a horizontally located cylinder (�gure) during the time t by

means of a constant force acting on the poston? The volume

of water in the cylinder is equal to V, the cross-sectional area of

the ori�ce is s, with s being considerablu less than the piston

area. The friction and viscosity are negligibly small. Density of

water is  ρ

https://dl.doubtnut.com/l/_1B1kkOh84Kx7


Watch Video Solution

18. A cylinder is �tted with a piston, beneath which is a spring,

as in the �gure. The cylinder is open at the top. Friction is

absent. The spring is . The piston has a negligible

mass and a radius of 0.025m (a) when air beneath the piston is

conpletely pumped out, how much does the atmospheric

pressure cause the spring to compress? (b) How much work

3600N /m

https://dl.doubtnut.com/l/_1B1kkOh84Kx7
https://dl.doubtnut.com/l/_9rR8QyqDajVK


does the atmospheric pressure do in compressing the spring? 

Watch Video Solution

19. A non-viscous liquid of constant density  �ows

in a streamline motion along a tube of variable cross section.

1000kg/m3

https://dl.doubtnut.com/l/_9rR8QyqDajVK
https://dl.doubtnut.com/l/_nZ97oke6AoRs


The tube is kept inclined in the vertical plane as shown in

Figure. The area of cross section of the tube two point P and Q

at heights of 2 metres and 5 metres are respectively

 and . The velocity of the liquid at

point P is . Find the work done per unit volume by the

pressure and the gravity forces as the �uid �ows from point P

to Q. 

Watch Video Solution

4 × 10− 3m2 8 × 10− 3m2

1m/s

https://dl.doubtnut.com/l/_nZ97oke6AoRs


20. A glass plate of length , breadth  and thickness

 weigh  in air. It is held vertically with the long side

horizontal and the lower half under water. Find the apparent

weight of the plate. Surface tension of water

 and 

Watch Video Solution

10cm 1.54cm

0.20cm 8.2g

= 7.3 × 10− 2N /m = 9.8ms− 12

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

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

th U-tube contains water, what is the 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

7.3 × 10− 2Nm− 1

https://dl.doubtnut.com/l/_wPRckMb92Gl3
https://dl.doubtnut.com/l/_PAVACmo4yUSc


.  

Watch Video Solution

1.0 × 103kg/m3

(g = 9.8ms− 2)

22. Two identical soap bubbles each of radius r and of the same

surface tension  combine to form a new soap bubble of

radius . The two bubbles contain air at the same

temperature. If the atmospheric pressure is  then �nd the

surface tension T of the soap solution in terms of , r and .

Assume process is isothermal.

Watch Video Solution

T

R

p0

p0 R

23. A soap bubble of radius r and surface tension T is given a

potential V. Show that the new radius R of the bubble is

https://dl.doubtnut.com/l/_PAVACmo4yUSc
https://dl.doubtnut.com/l/_OsToqDnIzliC
https://dl.doubtnut.com/l/_zeogvFz5Sucp


Example 13.1

related with the initial radius by the equation 

 where P is the

atmospheric pressure.

Watch Video Solution

P(R3 − r3) + 4T(R2 − r2) =
∈0 V 2R

2

24. If the radius and surface tension of a spherical soap bubble

are 'R' and 'T' respectively, Then show that the charge required

to double its radius would be .

Where  is the atmospheric pressure.

Watch Video Solution

8πR, [ε0R[7p0R + 12T ]]
1
2

p0

https://dl.doubtnut.com/l/_zeogvFz5Sucp
https://dl.doubtnut.com/l/_jW1Wy7sudmHP


Example 13.2

1. An open container has dimensions of  and

height of 3.0 m. 

(i) Find the weight of the air in the container at .  

(ii) What is the weight of an equal volume of water ? Also �nd

pressure at the base of container due to this weight pof water. 

(iii) What is the total downward force on the base of the

container due to air pressure of 1.0 atm ? 

Take the denities of air and water as  and 

respectively.

Watch Video Solution

4.0m × 5.0m

20∘C

1.2kg/m3 103kg/m3

https://dl.doubtnut.com/l/_5gosvz6q2zdd


Example 13.3

Example 13.4

1. Relative density of an oil is .Find the absolute density of

oil in CGS and SI units.

Watch Video Solution

0.8

1. Two liquids of densities  and 3rho` having volumes 3V and V

are mixed together. Find density of the mixture.

Watch Video Solution

ρ

https://dl.doubtnut.com/l/_RDbNzfJcKeTm
https://dl.doubtnut.com/l/_vejkptiz60qQ


Example 13.5

1. Find the pressure exerted below a column of water, open to

the atmosphere, at depth 

(i) 10 m " " (ii) 30 m 

(Given, density of water 

Watch Video Solution

= 1 × 103kgm− 3, g = 10ms− 2)

1. For the arrangement shown in the �gure, what is the density

of oil? 

https://dl.doubtnut.com/l/_HAq3B1rVv4bp
https://dl.doubtnut.com/l/_xsehebs2oMvz


Example 13.6

.

Watch Video Solution

1. A curved glass vessel full of water upto a height of 10 cm has

a bottom of area , top of area  and volume 1 L.  

(i) Find the force exerted by the water on the bottom. 

(ii) Find the resultant force exerted by the sides of the glass on

10cm2 30cm2

https://dl.doubtnut.com/l/_xsehebs2oMvz
https://dl.doubtnut.com/l/_IUX6tqpKV8a9


Example 13.7

the water. 

(iii) If the glass vessel is covered by a jar and the air inside the

jar is completely pumped out, what will be the answers to

parts (a) and (b) 

(iv) If a glass vessel of di�erent shape is used provided the

height, the bottom area and the volume are unchanged, will

the answers to parts (a) and (b) change. 

(Take,  , density of water =  and

atmospheric pressure 

View Text Solution

g = 10ms− 2 103kgm− 2

= 1.01 × 105Nm− 2)

1. A hydraulic press with the larger piston of diameter 35 cm at

a heigth of 1.5 m relative to the smaller piston of diameter 10

https://dl.doubtnut.com/l/_IUX6tqpKV8a9
https://dl.doubtnut.com/l/_1AU4yyFjyUnh


Example 13.8

cm. The mass on the smaller piston is 20 kg. What is the force

exerted on the load placed. On the larger piston ? The density

of oil in the press is 

Watch Video Solution

750kgm− 3

1. Two pistons of a hydraulic machine have diameters 20 cm

and 2 cm. Find the force exerted on the larger piston when 50

kg wt is placed on the smaller piston. When the smaller piston

moves is throught 50 cm, by what distance the other piston

moves out ?

Watch Video Solution

https://dl.doubtnut.com/l/_1AU4yyFjyUnh
https://dl.doubtnut.com/l/_wWtukM17NlLM


Example 13.9

Example 13.10

1. What will be the length of mercury column in a barometer

tube, when the atmospheric pressure is 76 cm of mercury and

the tube is inclined at an angle of  with the horizontal

direction ?

Watch Video Solution

30∘

1. A manometer tube contains a liquid of density

. When connected to a vessel containing a gas,

the liquid level in the other arm of the tube is higher by 20 cm.

When connected to another sample of enclosed gas, the liquid

level in the other arm of the manometer tube falls 8 cm below

4 × 103kgm− 3

https://dl.doubtnut.com/l/_fkiqdSsjsPiA
https://dl.doubtnut.com/l/_j6UaHdlHUtJT


Example 13.11

Example 13.12

the liquid level in the �rst arm. Which of the two samples

exerts more pressure and by what amount ?

Watch Video Solution

1. An ornament weighing  in air weighs only  is water.

Assuming that some copper is mixed with gold the prepare the

ornament. Find the amount of copper in it. Speci�c gravity of

gold is  and that of copper is 10.

Watch Video Solution

50g 46g

20

https://dl.doubtnut.com/l/_j6UaHdlHUtJT
https://dl.doubtnut.com/l/_4qonPiAE5rjm


Example 13.13

Example 13.14

1. Density of ice is . A piece of ice is �oating in water

of density . Find the fraction of volume of the picec

of ice outside the water.

Watch Video Solution

900kg/m3

1000kg/m3

1. A piece of ice is �oating in a glass vessel �lled with water.

How will the level of water in the vessel change when the ice

melts ?

Watch Video Solution

https://dl.doubtnut.com/l/_UkyxI3kOjrti
https://dl.doubtnut.com/l/_luhE4HqVXvJy
https://dl.doubtnut.com/l/_OpZZ8iRDtSlH


Example 13.15

1. A piece of ice having a stone frozen in it �oats in a glass

vessel �lled with water. How will the level of water in the vessel

change when the ice melts?

Watch Video Solution

1. The tension in a string holding a solid block below the

surface of a liquid (of density greater than that of solid) as

shown in �gure is  when the system is at rest. What will be

the tension in the string if the system has an upward

T0

https://dl.doubtnut.com/l/_OpZZ8iRDtSlH
https://dl.doubtnut.com/l/_MP0x92vZhOXO


Example 13.16

acceleration a? 

.

Watch Video Solution

1. Water is �owing in a pipe of diameter 6 cm with an average

velocity  and its density is . What is the

nature of �ow ? Given coe�cient of viscosity of water is

7.5cms− 1 103kgm− 3

10− 3kgm− 1s− 1.

https://dl.doubtnut.com/l/_MP0x92vZhOXO
https://dl.doubtnut.com/l/_Bs15naHkAPd7


Example 13.17

A. Laminar

B. Streamline

C. Turbulent

D. Data is insu�cient

Answer: C

Watch Video Solution

1. Water is �owing through a horizontal tube of non-uniform

cross-section. At a place, the radius of the tube is  and

the velocity of water is . What will be the velocity of

water where the radius of the pipe is ?

1.0cm

2m/s

2.0cm

https://dl.doubtnut.com/l/_Bs15naHkAPd7
https://dl.doubtnut.com/l/_FMmvDqpdbsrR


Example 13.18

Example 13.19

Watch Video Solution

1. Calculate the rate of �ow of glycerine of density

 through the conical section of a pipe, if the

radii of its ends are  m and  m and the pressure drop

across its length is .

Watch Video Solution

1.25 × 103kgm− 3

0.1 0.04

10Nm− 2

1. The �ow of blood in a large artery of an anesthetised dog is

diverted through a venturimeter. The wider part of the meter

https://dl.doubtnut.com/l/_FMmvDqpdbsrR
https://dl.doubtnut.com/l/_KrX4h4HzzYFE
https://dl.doubtnut.com/l/_mKimS0iPDcAP


Example 13.20

has a cross-sectional area equal to that of the artery,

. The narrower part has an area . The

pressure drop in the artery is 24 Pa. What is the speed of the

blood in the artery ?

Watch Video Solution

A = 16mm2 a = 9mm2

1. If the water emerge from an ori�ce in a tank in which the

gauge pressure is  before the �ow starts, then

what will be the velocity of the water emerging out ? Take

density of water is 

Watch Video Solution

4 × 105Nm− 2

1000kgm− 3

https://dl.doubtnut.com/l/_mKimS0iPDcAP
https://dl.doubtnut.com/l/_HAXWta4oUVWT


Example 13.21

1. A cylindrical vessel of 90 cm height is kept �lled with water

upto the rim. It has four holes 1,2,3,4 which are respectively at

heights of 20 cm 45 cm and 50 cm from the horizontal �oor

PQ. Through which of the holes water is falling at the

maximum horizontal distance ? 

W t h Vid S l ti

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


Example 13.22

Example 13.23

Watch Video Solution

1. A tank is �lled with a liquid upto a height H, A small hole is

made at the bottom of this tank Let  be the time taken to

empty �rst half of the tank and  time taken to empty rest half

of the tank then �nd 

Watch Video Solution

t1

t2

t1

t2

1. A plate of area  is made to move horizontally with a

speed of  by applying a horizontal tangential force over

the free surface of a liquid. If the depth of the liquid is 1m and

2m2

2m/s

https://dl.doubtnut.com/l/_cpbbXDFFomVl
https://dl.doubtnut.com/l/_8PMkAIUcOAh0
https://dl.doubtnut.com/l/_AvygC3N11hEx


Example 13.24

the liquid in contact with the bed is stationary. Coe�cient of

viscosity of liquid is  poise. Find the tangential force

needed to move the plate.

Watch Video Solution

0.01

1. Water is conveyed through a horizontal tube 8 cm in

diameter and 4 kilometer in length at the rate of 20 litre/s

Assuming only viscous resistance , calculate the pressure

required to maintain the �ow . Coe�cient of viscosity of water

is 0.001 pa s

Watch Video Solution

https://dl.doubtnut.com/l/_AvygC3N11hEx
https://dl.doubtnut.com/l/_slDxmNjC3D1d


Example 13.25

Example 13.26

1. A liquid is �owing through horizonatal pipes as shown in

�gure. 

View Text Solution

1. With what terminal velocity will an air bubble  in

diameter rise in a liquid of viscosity  and

0.8mm

0.15N − s/m2

https://dl.doubtnut.com/l/_MWZFBDAeSCm6
https://dl.doubtnut.com/l/_QQVesFU1hfKg


Example 13.27

Example 13.28

speci�c gravity ? Density of air is .

Watch Video Solution

0.9 1.293kg/m3

1. Two spherical raindrops of equal size are falling vertically

through air with a velocity of . What would be the

terminal speed if these two drops were to coalesce to form a

large spherical drop?

Watch Video Solution

1m/s

https://dl.doubtnut.com/l/_QQVesFU1hfKg
https://dl.doubtnut.com/l/_cYJ3geyA26on


Example 13.29

1. A liquid is kept in a beaker of radius 4 cm. Consider a

diameter of the beaker on the surface of the water. Find the

force by which the surface on one side of the diameter pulls

the surface on the other side. Surface tension of liquid

Watch Video Solution

= 0.075Nm− 1

1. How much work will be done in increasing the diameter of a

soap bubble from 2 cm to 5 cm. Surface tension of soap

solution is .

Watch Video Solution

3.0 × 10− 1Nm− 1

https://dl.doubtnut.com/l/_jhYdQSrCubu3
https://dl.doubtnut.com/l/_S5bdDQbxBzNa


Example 13.30

Example 13.31

1. Calculate the energy released when 1000 small water drops

each of same radius  coalesce to form one large drop.

The surface tension of water is .

Watch Video Solution

10− 7m

7.0 × 10− 2N /m

1. 0.04 cm liquid column balances the excess pressure inside a

soap bubble of radius 6 mm. Evaluate density of the liquid.

Surface tension of soap solurtion = .

Watch Video Solution

0.03Nm− 1

https://dl.doubtnut.com/l/_sLXsm1PkF8E5
https://dl.doubtnut.com/l/_CCzCMoxnE3kw


Example 13.32

Example 13.33

1. Two separate air bubbles (radii  and ) formed

of the same liquid (surface tension ) come together

to form a double bubble. Find the radius and the sense of

curvature of the internal �lm surface common to both the

bubbles.

Watch Video Solution

0.002cm 0.004

0.07N /m

1. What should be the pressure inside a small air bubble of

 radius situated just below the surface of water?

Surface tension of water  and atmospheric

pressure 

0.1mm

= 72 × 10− 3N /m

= 1.013 × 105N /m2

https://dl.doubtnut.com/l/_VXCBzM86nCTi
https://dl.doubtnut.com/l/_gtP2CqVsIvEE


Example 13.34

Example 13.35

Watch Video Solution

1. A capillary tube whose inside radius is  is dipped in

water having surface tension . To what height

is the water raised above the normal water level? Angle of

contact of water with glass is . Density of water is 

.

Watch Video Solution

0.5mm

7.0 × 10− 2N /m

0∘

103kg/m3 and g = 9.8m/s2

https://dl.doubtnut.com/l/_gtP2CqVsIvEE
https://dl.doubtnut.com/l/_5z2hYvJwcigz


Check point 13.1

1. A glass tube of radius  is dipped vertically in water.

Find upto what height the water will rise in the capollary? If

the tube in inclined at an angle of  with the vertical, how

much length of the capillary is occupied by water? Suface of

water ,density of water .

Watch Video Solution

0.4mm

60∘

= 7.0 × 10− 2N /m = 103kg/m3

1. A �uid comparises of

A. liquid only

B. gases only

C. Neither liquid nor gases

https://dl.doubtnut.com/l/_VBkRb860copr
https://dl.doubtnut.com/l/_Zqgf8aFCDuTz


D. Both (a) and (b)

Answer: D

Watch Video Solution

2. Thd dimensional formula of pressure is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

[M 0L0T 0]

[ML− 1T − 2]

[M 0L1T − 2]

[M ∘L1T 0]

https://dl.doubtnut.com/l/_Zqgf8aFCDuTz
https://dl.doubtnut.com/l/_UCgeQYP0K9ou
https://dl.doubtnut.com/l/_8tkYYmpDvpge


3. Pins and nails are made to have ponted end because

A. it transmits very small pressure

B. it transmits a large pressure

C. it provide a large area

D. None of the above

Answer: B

Watch Video Solution

4. The two thigh bones each of cross-sectional area 

support the upper part of a person of mass 70 kg. The

pressure sustained by these thigh bones is

A. 

15cm2

2.5 × 105Nm2

https://dl.doubtnut.com/l/_8tkYYmpDvpge
https://dl.doubtnut.com/l/_Km53neAbgP9U


B. 

C. 

D. 

Answer: D

Watch Video Solution

1.33 × 105Nm2

4.66 × 105 × 105Nm2

2.33 × 105Nm2

5. Which of the following is correct.

A. Gauge pressure=absolute pressure+atmospheric

pressure

B. Absolute pressure=gauge pressure-atmospheric pressure

C. Gauge pressure=absolute pressure-atmospheric pressure

https://dl.doubtnut.com/l/_Km53neAbgP9U
https://dl.doubtnut.com/l/_bmA2sym7mDf8


D. Absolute pressure=atmospheric pressure -gauge

pressure

Answer: C

Watch Video Solution

6. At a depth of 500m in an ocean (a) what is the absolute

pressure? (b) What is the gauge pressure? Density of sea water

is . Atmospheric pressure = 

.

A. 40 atm

B. 52 atm

C. 32 atm

D. 62 atm

1.03 × 103kg/m3, g = 10ms− 2

1.01 × 105Pa

https://dl.doubtnut.com/l/_bmA2sym7mDf8
https://dl.doubtnut.com/l/_RKxiU3WuR4I2


Answer: B

Watch Video Solution

7. Four vessels A, B, C and D have di�erent shapes and hold

di�erent amount of water. Which of the following is correct. 

A. 

B. 

C. 

D. 

PE > PF > PG > PH

PE < PF < PG < PH

PE = PF = PG = PH

PE = PF > PG = PH

https://dl.doubtnut.com/l/_RKxiU3WuR4I2
https://dl.doubtnut.com/l/_6wybaRFCd4u5


Answer: C

Watch Video Solution

8. Two liquids of densities  having their volumes in

the ratio  are mixed together. Density of the mixture will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2ρ  and ρ

3: 2

2ρ

3

ρ

2

8ρ

5

4ρ

5

https://dl.doubtnut.com/l/_6wybaRFCd4u5
https://dl.doubtnut.com/l/_Baaf2el4eplg
https://dl.doubtnut.com/l/_eHOxOmPGDeTU


9. The U-tube in �gure contains two di�erent liquids in static

equilibrium, water in the right arm and oil of unknown density

 in the left. If/=135 mm and d=15 mm. Density of the oil is 

A. 

B. 

C. 

D. 

Answer: D

ρx

1000kgm3

920kgm3

895kgm3

900kgm3

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


Watch Video Solution

10. Increase in pressure at one point of the enclosed liquid in

equilibrium at rest is transmitted equally to all other points.

This is as per

A. impluse

B. Pascal's law

C. conservation of momentum

D. None of the above

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_eHOxOmPGDeTU
https://dl.doubtnut.com/l/_IN4yPFx43LTK


11. In a vehicle lifter the enclosed gas exerts a force F on a small

piston having a diameter of 8 cm. This pressure is transmitted

to a second piston of diameter 24 cm. If the mass of the vehicle

to be lifted is 1400 kg then value of F is

A. 1200 N

B. 1800 N

C. 1600 N

D. 700 N

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_uRtZ5RuwLSMJ


12. What will be the length of mercury column in a barometer

tube when the atmospheric pressure is x cm of mercury and

the tube is inclined at an angle  with the vertical direction ?

A. 

B. 

C. 

D. x

Answer: B

Watch Video Solution

ϕ

x

sinϕ

x

cos ϕ

x

tanϕ

13. A boat carrying a large number of stones is �oating in a

water tank. What will happen to water level if the stone are

https://dl.doubtnut.com/l/_el7pYAaH6gu4
https://dl.doubtnut.com/l/_MkHcRd35tgzp


unloaded into water?

A. increase

B. remains same

C. decreases

D. data is insu�cient

Answer: C

Watch Video Solution

14. An iron casting containing a number of cavities weight

 in air and  in water. What is the volume of the

cavities in the casting? Density of iron is . Take 

 and density of water .

A. 

6000N 4000N

7.87g/cm3

g = 9.8m/s2 = 103kg/m3

0.16m3

https://dl.doubtnut.com/l/_MkHcRd35tgzp
https://dl.doubtnut.com/l/_Sn2nUCyShZ7e


B. 

C. 

D. 

Answer: C

Watch Video Solution

0.2m3

0.12m3

0.14m3

15. A body �oats in water with 40% of its volume outside water.

When the same body �oats in an oil. 60% of its volume remians

outside oil. The relative density of oil is

A. 

B. 

C. 

0.9

1.0

1.2

https://dl.doubtnut.com/l/_Sn2nUCyShZ7e
https://dl.doubtnut.com/l/_ciarm9aYlbAL


Check point 13.2

D. 

Answer: D

Watch Video Solution

1.5

1. Consider streamline �ow of a liquid �owing through a tube

as shown in the �gure which of the following is correct

regarding velcities of liquid at di�erent points ? 

https://dl.doubtnut.com/l/_ciarm9aYlbAL
https://dl.doubtnut.com/l/_Y5lc6gRSFxk6


A. 

B. 

C. 

D. Both (a) and (b) current

Answer: D

Watch Video Solution

v1 =  constant , v2 =  constant , v3 =  constant 

v1 ≠ v2 ≠ v3

v1 = v2 = v3

2. If  is the Reynold's number, then which of the following is

incorrect

A. For  �ow is laminer

B. For , �ow is steady

C. For  �ow is turbulent

Re

Re

1000 < Re < 2000

Re > 2000

https://dl.doubtnut.com/l/_Y5lc6gRSFxk6
https://dl.doubtnut.com/l/_rGp2lR8STViR


D. All are incorrect

Answer: B

Watch Video Solution

3. An incompressible liquid is �owing through a horizontal pipe

as shown in �gure. The value of speed v is 

A. 

B. 

1.1ms− 1

2.1ms− 1

https://dl.doubtnut.com/l/_rGp2lR8STViR
https://dl.doubtnut.com/l/_wmn6g00zgDPq


C. 

D. 

Answer: A

Watch Video Solution

3.1ms− 1

5.1ms− 1

4. Bernoulli's theorem is a cosequence of

A. conservation of mass

B. conservation of energy

C. conservation of linear momentum

D. conservation of angular momentum

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_wmn6g00zgDPq
https://dl.doubtnut.com/l/_OOMYvQff8Dtg


5. A horizontal pipeline carries water in a streamline �ow. At a

point along the pipe, where the cross- sectional area is ,

the water velocity is  and the pressure is 2000 Pa. The

pressure of water at another point where the cross-sectional

area is , is........Pa. (Density of water )

A. 4000 Pa

B. 2000 Pa

C. 1000 Pa

D. 500 Pa

Answer: B

Watch Video Solution

10cm2

1ms− 1

5cm2 = 103kg. m− 3

https://dl.doubtnut.com/l/_OOMYvQff8Dtg
https://dl.doubtnut.com/l/_6BgXPRkyKxeM
https://dl.doubtnut.com/l/_sfzXqY63Q67a


6. If the velocity head of a stream of water is equal to 10 cm,

then its speed of �ow is approximately

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1.0ms− 1

1.4ms− 1

140ms− 1

10ms− 1

7. Water falls from a tap with ,  and h=2 m,

then velocity v is 

A0 = 4m2 A = 1m2

https://dl.doubtnut.com/l/_sfzXqY63Q67a
https://dl.doubtnut.com/l/_EgtRcIPeA8Ai


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2.5ms− 1

6.5ms− 1

4.5ms− 1

1.5ms− 1

https://dl.doubtnut.com/l/_EgtRcIPeA8Ai


8. The velocity of e�ux of a liquid through an ori�ce in the

bottom of a tank does not depend upon

A. density of liquid

B. height of the liquid column above ori�ce

C. acceleration due to gravity

D. None of the above

Answer: A

Watch Video Solution

9. The dynamic lift of an aeroplane is based on

A. Torricelli's theorem

https://dl.doubtnut.com/l/_EgtRcIPeA8Ai
https://dl.doubtnut.com/l/_QdadHqdzYpqg
https://dl.doubtnut.com/l/_7CPPZ0gqgT9Z


B. Bernoulli's principle

C. law of gravitation

D. continuity equation

Answer: B

Watch Video Solution

10. A tank is �lled to a height H. The range of water coming out

of a hole which is a depth  from the surface of water level

is

A. 

B. 

C. 

H /4

2H

√3

√3H

2

√3H

https://dl.doubtnut.com/l/_7CPPZ0gqgT9Z
https://dl.doubtnut.com/l/_MjW2LfpYyjqI


Check point 13.3

D. 

Answer: B

Watch Video Solution

3H
4

1. The  unit of viscosity coe�cient is

A. 

B. 

C. 

D. None of these

Answer: C

SI

Nms− 1

Nm2s− 1

Nm− 2s

https://dl.doubtnut.com/l/_MjW2LfpYyjqI
https://dl.doubtnut.com/l/_KSk1P98AUgXM


Watch Video Solution

2. As the temperature of water increases, its viscosity

A. remains unchanged

B. decreases

C. increases

D. increases or decreases depending on the external

pressure

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_KSk1P98AUgXM
https://dl.doubtnut.com/l/_1PasinjqV9tm


3. The rate of �ow of liquid in a tube of radius r, length l, whose

ends are maintained at a pressure di�erence P is 

where  is coe�cient of the viscosity and Q is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

V =
πQPr4

ηl

η

8

1

8

16

1

16

4. Two capillary tubes of the same length but di�erent radii r1

and r2 are �tted in parallel to the bottom of a vessel. The

https://dl.doubtnut.com/l/_kAX92RzEa4sL
https://dl.doubtnut.com/l/_hpkXi31tJuTB


pressure head is P . What should be the radius of a single tube

that can replace the two tubes so that the rate of �ow is same

as before

A. 

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

r1 + r2

r1r2

r1 + r2

r1 + r2

2

5. A small steel ball of mass  and radius  is falling under

gravity through a viscous liquid of coe�cient of viscosity . If 

m r

η g

https://dl.doubtnut.com/l/_hpkXi31tJuTB
https://dl.doubtnut.com/l/_NYHXcdTfX1H5


is the value of acceleration due to gravity. Then the terminal

velocity of the ball is proportional to (ignore buoyancy)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

V ∝
mgr

η

V ∝ mgηr

V ∝
mg

ηr

V ∝
ηmg

r

6. The ratio of the terminal velocities of two drops of radii R

and  is

A. 

R/2

2

https://dl.doubtnut.com/l/_NYHXcdTfX1H5
https://dl.doubtnut.com/l/_0nNUp6kART67


B. 

C. 

D. 

Answer: D

Watch Video Solution

1

1/2

4

7. An air bubble rises from the bottom of a lake of large depth.

The rising speed of air bubble will

A. go on increasing till it reaches surface

B. go on decreasing till it reaches surface

C. increases in two beginning, then will become constant

D. be constant all throughout.

https://dl.doubtnut.com/l/_0nNUp6kART67
https://dl.doubtnut.com/l/_eFp6g4556k07


Answer: C

Watch Video Solution

8. Two equal drops of water are falling through air with a

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

velocity?

A. 2v

B. 

C. 

D. 

Answer: C

Watch Video Solution

√2v

22 / 3v

v

√2

https://dl.doubtnut.com/l/_eFp6g4556k07
https://dl.doubtnut.com/l/_1OyrhP0WLTO1


9. From amongst the following curves, which one shows the

variation of the velocity v with time t for a small sized spherical

body falling vertically in a long column of a viscous liquid

A. 

B. 

C. 

D. 

Answer: D

W h Vid S l i

https://dl.doubtnut.com/l/_SC2Of0YPwceb


Watch Video Solution

10. A spherical ball of radius m and density 

falls freely under gravity through a distance h before entering

a tank of water. If after entering the water the velocity of the

ball does not change, �nd h the viscosity of water is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3 × 10− 4 104kg/m3

9.8 × 10− 6N − s/m2

1.65 × 103m

2.65 × 102m

3.65 × 104m

1.45 × 102m

https://dl.doubtnut.com/l/_SC2Of0YPwceb
https://dl.doubtnut.com/l/_1opc0hy23ycH


Check point 13.4

1. Which of the following in not the unit of surface tension ?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

newton/metre

joule/(metre)2

kg/(second)2

watt/metre

2. A square wire frame of size L is dipped in a liquid . On taking

out , a membrane is formed . If the surface tension of liquid is

T, then force acting per unit length of the frame is

https://dl.doubtnut.com/l/_CWjLoSGE7YgD
https://dl.doubtnut.com/l/_aV5YXODqSVja


A. 2 TL

B. 4 TL

C. TL

D. 

Answer: A

Watch Video Solution

TL

2

3. A 10 cm long wire is placed horizontal on the surface of

water and is gently pulled up with a force of  N to

keep the wire in equilibrium. The surface tension, in  of

water is

A. 0.1

B. 0.2

2 × 10− 2

Nm− 1

https://dl.doubtnut.com/l/_aV5YXODqSVja
https://dl.doubtnut.com/l/_zsQH5vVH8Pla


C. 0.001

D. 0.002

Answer: A

Watch Video Solution

4. If temperature increases, the surface tension of a liquid

A. increase

B. decreases

C. remains the same

D. �rst increases then discreases

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_zsQH5vVH8Pla
https://dl.doubtnut.com/l/_0zn7DrHyEnmC


5. If work  is done in blowing a bubble of radius  from a

soap solution. Then the work done is blowing a bubble of

radius  from the same solution is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

W R

2R

W /2

2W

4W

2 W
1

3

https://dl.doubtnut.com/l/_0zn7DrHyEnmC
https://dl.doubtnut.com/l/_ZLkpPNmg4vni


6. If two soap bubbles of equal radii r coalesce then the radius

of curvature of interface between two bubbles will be

A. r

B. 

C. in�nity

D. 

Answer: C

Watch Video Solution

0

r

2

7. The surface of soap solution is . The excess

pressure inside a soap bubble of diameter 1 cm is

A. 10 Pa

25 × 10− 3Nm− 1

https://dl.doubtnut.com/l/_OiNUTsyrGoHC
https://dl.doubtnut.com/l/_kjADNe5zLSor


B. 20 Pa

C. 5 Pa

D. None of these

Answer: B

Watch Video Solution

8. If a liquid does not wet glass, its angle of contact is

A. zero

B. obtuse

C. acute

D. 

Answer: B

90∘

https://dl.doubtnut.com/l/_kjADNe5zLSor
https://dl.doubtnut.com/l/_qqtmHoTXNdGd


Watch Video Solution

9. Surface tension is due to

A. friction forces between molecules

B. cohesive force between molecules

C. adhesive forces between molecules

D. gravitational forces

Answer: B

Watch Video Solution

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

another capillary tube whose radius is one third of it, how

https://dl.doubtnut.com/l/_qqtmHoTXNdGd
https://dl.doubtnut.com/l/_WsKOnAE2nUPB
https://dl.doubtnut.com/l/_WX0m0g7aCBs7


Taking it together

much the water will rise?

A. 6.0 cm

B. 2.0 cm

C. 4.0 cm

D. 8.0 cm

Answer: A

Watch Video Solution

1. The property of surface tension is obtained in

A. solids, liqquids and grass

https://dl.doubtnut.com/l/_WX0m0g7aCBs7
https://dl.doubtnut.com/l/_yKAU6B04NX4J


B. liquids

C. gases

D. matter

Answer: B

Watch Video Solution

2. The water droplets in free fall are spherical due to

A. gravity

B. viscosity

C. surface tension

D. inter-molecular attraction

Answer: C

https://dl.doubtnut.com/l/_yKAU6B04NX4J
https://dl.doubtnut.com/l/_dBuiD2CRJC13


Watch Video Solution

3. Due to capillary action, a liquid will rise in a tube, if the angle

of contact is

A. acute obtuse

B. obtuse

C. 

D. zero

Answer: A

Watch Video Solution

90∘

https://dl.doubtnut.com/l/_dBuiD2CRJC13
https://dl.doubtnut.com/l/_Hyyw6JwgXa2H


4. A liquid wets a solid completely. The meniscus of the liquid

in a su�ciently long tube is

A. �at

B. concave

C. convex

D. cylindrical

Answer: B

Watch Video Solution

5. A glass plate is partly dipped vertically in the mercury and

the angle of contact is measured. If the plate is inclined, then

the angle of contact will

https://dl.doubtnut.com/l/_gvMWcxXcC3gP
https://dl.doubtnut.com/l/_WqpCtoYBHYNR


A. increase

B. remain same

C. increase or decrease

D. decrease

Answer: B

Watch Video Solution

6. Hair of shaving brush cling together when it is removed from

water due to

A. force of attraction between hair

B. surface tension

C. viscosity of water

https://dl.doubtnut.com/l/_WqpCtoYBHYNR
https://dl.doubtnut.com/l/_Xsb56nIh3VUl


D. characteristic property of hair

Answer: B

Watch Video Solution

7. Coatings used on raincoat are waterproof because they

A. increases angle of contact

B. decreases angle of contact

C. does not alters angle of contact

D. forms a smooth surface

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_Xsb56nIh3VUl
https://dl.doubtnut.com/l/_7jougdKw9R3p
https://dl.doubtnut.com/l/_e2kGqzB02fhP


8. Small droplets of liquid are usually more spherical in shape

than larger drops of the same liquid because

A. Force of surface tension is equal and opposite to the

force of gravity

B. force of surface tension predominates the force of

gravity

C. force of gravity predominates the force of surface

tension

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

same direction and are equal

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_e2kGqzB02fhP


9. Water does not wet an oily glass because

A. cohesive force of oil  adhesive force between oil and

glass

B. cohesive force of oil  cohesive force of water

C. oil repels water

D. cohesive force of water  adesive force between water

and oil molecules

Answer: D

Watch Video Solution

>

>

>

10. Which of the fact is not due to surface tension

https://dl.doubtnut.com/l/_T3I6kairK1Dh
https://dl.doubtnut.com/l/_tmNu8d2HhEQv


A. Dancing of a camphor piece over the surface of water

B. Small mercury drop itself becomes spherical

C. A liquid surface comes at rest after stirring

D. Mercury does not wet the glass vessel

Answer: C

Watch Video Solution

11. On mixing the salt in water, the surface tension of water will

A. increase

B. decrease

C. remains unchanged

D. None of these

https://dl.doubtnut.com/l/_tmNu8d2HhEQv
https://dl.doubtnut.com/l/_Y0S9vQHa7sUD


Answer: A

Watch Video Solution

12. If two identical mercury drops are combined to form a

single drop, then its temperature will

A. decrease

B. increases

C. remains the same

D. None of these

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_Y0S9vQHa7sUD
https://dl.doubtnut.com/l/_NZHbWrp4FVzI
https://dl.doubtnut.com/l/_85zpXnWFJecw


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

A. from acute to 

B. from obtuse to 

C. from an acute to obtuse value

D. from an obtuse to acute value

Answer: C

Watch Video Solution

90∘

90∘

14. Along a streamline,

A. the velocity of a �uid particle remains constant

B. the velocity of all �uid particles crossing a given position

is constant

https://dl.doubtnut.com/l/_85zpXnWFJecw
https://dl.doubtnut.com/l/_FtPXMtV4jetN


C. the valocity of all �uid particles at a given instant is

constant

D. the speed of a �uid particle remains constant

Answer: B

Watch Video Solution

15. In a streamline �ow

A. the speed of a particle always remains same

B. the velocity of a particle always remains same

C. the kinetic energies of all particles arriving at a given

point are the same

https://dl.doubtnut.com/l/_FtPXMtV4jetN
https://dl.doubtnut.com/l/_xBfFVuVtJisZ


D. the potential eneergies of all the particles arriving at a

given point are the same

Answer: C

Watch Video Solution

16. A viscous �uid is �owing through a cylindrical tube. The

velocity distribution of the �uid is best represented by the

diagram

A. 

B. 

C. 

https://dl.doubtnut.com/l/_xBfFVuVtJisZ
https://dl.doubtnut.com/l/_R9FZhogxoiuT


D. None of these

Answer: C

Watch Video Solution

17. Which of the following diagrams does not represent a

streamline �ow?

A. 

B. 

C. 

https://dl.doubtnut.com/l/_R9FZhogxoiuT
https://dl.doubtnut.com/l/_H4cb87j9F10p


D. 

Answer: D

Watch Video Solution

18. A body measures 5 N in air and 2 N when put in water. The

buoyant force is

A. 7 N

B. 9 N

C. 3 N

D. None of these

Answer: C

https://dl.doubtnut.com/l/_H4cb87j9F10p
https://dl.doubtnut.com/l/_YxcXHktEhdfr


Watch Video Solution

19. 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. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3

2

6

3/2

https://dl.doubtnut.com/l/_YxcXHktEhdfr
https://dl.doubtnut.com/l/_gKU0ZtHxiogx
https://dl.doubtnut.com/l/_yAVz81H3FYRZ


20. A hole is made at the bottom of the tank �lled with water

(density . If the total pressure at the bottom

of the tank is three atmospheres (1 atmosphere 

, then the velocity of e�ux is nearest to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

= 1000kgm− 3)

= 105Nm− 2)

√400ms− 1

√200ms− 1

√600ms− 1

√500ms− 1

21. An iron block is on a boat which �oats in a pond. The block

is thrown into the water. The level of water in the pond will be

https://dl.doubtnut.com/l/_yAVz81H3FYRZ
https://dl.doubtnut.com/l/_D7fX7e6OdgRT


A. equal to the earlier level

B. less than the earlier level

C. more than the earlier level

D. depends on how large the block is

Answer: B

Watch Video Solution

22. The correct curve between the height or depression  of

liquid in a capillary tube and its radius is

A. 

h

https://dl.doubtnut.com/l/_D7fX7e6OdgRT
https://dl.doubtnut.com/l/_ati6XnYfQMVs


B. 

C. 

D. 

Answer: B

Watch Video Solution

23. When two capillary tubes of di�erent diameters are dipped

vertically, the rise of the liquid is

A. same in both the tubes

https://dl.doubtnut.com/l/_ati6XnYfQMVs
https://dl.doubtnut.com/l/_yjactuWlJECm


B. more in the tube of larger diameter

C. less in the tube of smaller diameter

D. more in the tube of smaller diameter

Answer: D

Watch Video Solution

24. The liquid in the capillary tube will rise if the angle of

contact is

A. 

B. 

C. obtuse

D. acute

120∘

90∘

https://dl.doubtnut.com/l/_yjactuWlJECm
https://dl.doubtnut.com/l/_KOS8XDDRCXJM


Answer: D

Watch Video Solution

25. The surface tension of liuid at its boiling point

A. becomes zero

B. becomes in�nity

C. is equal to the value at room temperature

D. is half to the value at the room temperature

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_KOS8XDDRCXJM
https://dl.doubtnut.com/l/_yUYbtj5EoCmd


26. When the temperature increased the angle of contact of a

liquid

A. increases angle of contact

B. decreases

C. remains the same

D. �rst increases and then decreases

Answer: B

Watch Video Solution

27. The surface tension of a soap solution is . To

blow a bubble of radius 1cm, the work done is

A. 

2 × 10− 2N /m

4π × 10− 6J

https://dl.doubtnut.com/l/_TrkgRewFOHY2
https://dl.doubtnut.com/l/_d0AT2OaJeL4E


B. 

C. 

D. 

Answer: D

Watch Video Solution

8π × 10− 6J

12π × 10− 6J

16π × 10− 6J

28. A liquid is coming out from a vertical tube. The relation

between the weight of the drop W , surface tension of the

liquid T and radius of the tube r is given by, if the angle of

contact is zero

A. 

B. 

C. 

W = πr2T

W = 2πrT

W = 2r2πT

https://dl.doubtnut.com/l/_d0AT2OaJeL4E
https://dl.doubtnut.com/l/_6rHzUqsJ2OMm


D. 

Answer: B

Watch Video Solution

W = πr3T
3

4

29. Prove that if two bubbles of radii  and  come

in contact with each other then the radius of curvature of the

common surface 

A. 

B. 

C. 

D. 

Answer: C

r1 r2(r1 < r2)

r =
r1r2

r2 − r1

r2 − r1

r2 − r1

r1r2

r1r2

r2 − r1

r2 + r1

https://dl.doubtnut.com/l/_6rHzUqsJ2OMm
https://dl.doubtnut.com/l/_CQnqoRprPq54


Watch Video Solution

30. The excess pressure due to surface tension in a spherical

liquid drop of radius r is directly proportional to

A. r

B. 

C. 

D. 

Answer: C

Watch Video Solution

r2

r− 1

r− 2

https://dl.doubtnut.com/l/_CQnqoRprPq54
https://dl.doubtnut.com/l/_uM9IGfYsfEIK


31. If two soap bubble of di�erent radii are in communication

with each other

A. air �ows from larger bubble into the smaller one

B. the size of the bubbles remains the same

C. air �ows from the smaller bubble into the large one and

the larger bubble grows at the expense of the smaller

one

D. None of the above

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_rcnBKN9by8bL


32. Assuming that the atmosphere has the same density

anywhere as at sea level  and g to be

constant . What should be the approximate

height of atmosphere ? 

A. 6 km

B. 8 km

C. 12 km

D. 18 km

Answer: B

Watch Video Solution

(ρ = 1.3kgm− 3)

(g = 10ms− 2)

(ρ0 = 1.01 × 105Nm− 2)

https://dl.doubtnut.com/l/_VI7KpkI7h28Q


33. If the angle of contact is less than  the pressure just

inside the surface of a meniscus

A. is less than atmospheric pressure

B. is greater than atmospheric pressure

C. is same as the atmospheric pressure

D. None of the above

Answer: A

Watch Video Solution

90∘

34. The spider and insect move and run about on the surface

of water without sinking because

https://dl.doubtnut.com/l/_Qa70KomRj4wa
https://dl.doubtnut.com/l/_xkCPhZwfBcBU


A. elastic membrane is formed on water due to property of

surface tension

B. spiders and insects are lighter

C. spiders and insects swim on water

D. spiders and insects experience upthrust

Answer: A

Watch Video Solution

35. If two glass plates are quite nearer to each other in water,

then there will be force of

A. attraction

B. repulsion

https://dl.doubtnut.com/l/_xkCPhZwfBcBU
https://dl.doubtnut.com/l/_oiQBDZLxnADu


C. attraction or repulsion

D. Neither attraction nor repulsion

Answer: A

Watch Video Solution

36. A tall cylinder is �lled with viscous oil. A round pebble is

dropped from the top with zero initial velocity. From the plot

shown in �gure, indicate the one that represents the velocity

 of the pebble as a function of time 

A. 

(v) (t)

https://dl.doubtnut.com/l/_oiQBDZLxnADu
https://dl.doubtnut.com/l/_Tgng6ySCE0Z3


B. 

C. 

D. 

Answer: C

Watch Video Solution

37. A tank if �lled with water upto height H. When a hole is

made at a distance h below the level of water. What will be the

horizontal range of water jet ?

https://dl.doubtnut.com/l/_Tgng6ySCE0Z3
https://dl.doubtnut.com/l/_U2ArHaS7cjWv


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)

38. A tank is �lled to a height H. The range of water coming out

of a hole which is a depth  from the surface of water level

is

A. 

B. 

H /4

2H

√3

√3H

2

https://dl.doubtnut.com/l/_U2ArHaS7cjWv
https://dl.doubtnut.com/l/_YZ7o1SWKAzRb


C. H

D. 

Answer: C

Watch Video Solution

3H
4

39. The density of ice  and that of water is .

What is the change in volume when  of ice melts?

A. 

B. 

C. 

D. 

Answer: D

xcm− 3 ygcm− 3

mg

m(y − x)

y − x

m

my(y − x)

−
m

y

m

x

https://dl.doubtnut.com/l/_YZ7o1SWKAzRb
https://dl.doubtnut.com/l/_ot7HpyWkZ1bP


Watch Video Solution

40. Two capillary tubes P and Q are dipped in water. The height

of water level in capillary P is 2/3 to the height in Q capillary.

The ratio of their diameters is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2: 3

3: 2

3: 4

4: 3

https://dl.doubtnut.com/l/_ot7HpyWkZ1bP
https://dl.doubtnut.com/l/_ZUHY4Kn56NpF


41. In a surface tension experiment with a capillary tube water

rises up to . If the same experiment is repeated in an

arti�cial satellite, which is revolving around the earth, water

will rise in the capillary tube up to a height of

A. 0.1 m

B. 0.2 m

C. 0.98 m

D. full length of the capillary tube

Answer: D

Watch Video Solution

0.1m

https://dl.doubtnut.com/l/_iDxCOJu5yJB7


42. Two parallel glass plates separated by a small distance x are

dipped partly in a liquid of density " d" keeping them vertical

.The surface tension of the liquid is T and angle of contact is  .

What is the rise of the liquid between the plates due to

capillarity ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

θ

T cos θ

xd

2T cos θ

xdg

2T

xdg cos θ

T cos θ

xdg

https://dl.doubtnut.com/l/_nPo5WL7NJam7


43. A balloon has volume of . It is �lled with hydrogen

. If the density of air is , it can lift a

total weight of

A. 600 kg

B. 2400 kg

C. 300 kg

D. 1800 kg

Answer: B

Watch Video Solution

2000m3

(ρ = 0.009gL− 1) 1.29gL− 1

44. A raft of mass M=600 kg �oats in calm water with 7 cm

submerged. When a man stands on the raft, 8.4 cm are

https://dl.doubtnut.com/l/_vaHBamvsqUzI
https://dl.doubtnut.com/l/_VLdXpSGwX8Rm


submerged, the man's mass is

A. 30 kg

B. 60 kg

C. 90 kg

D. 120 kg

Answer: D

Watch Video Solution

45. 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. 

d1

d2(d2 < d1)

Md2g

d1A

https://dl.doubtnut.com/l/_VLdXpSGwX8Rm
https://dl.doubtnut.com/l/_yBvbNwsVlIJT


B. 

C. 

D. zero

Answer: A

Watch Video Solution

Mg

A

Md1g

d2A

46. Which of the following statements are ture in case when

two water drops coalesce and make a bigge drop:

A. energy is released

B. energy is absorbed

C. the surface area of the bigger drop is greater than the

sum of the surface areas of both the drops

https://dl.doubtnut.com/l/_yBvbNwsVlIJT
https://dl.doubtnut.com/l/_xX7kGfzcWDeT


D. the surface area of the bigger drop is same that of the

sum of the surface areas of both the drops

Answer: A

Watch Video Solution

47. A piston of cross-sectional area  is used in a

hydraulic pressure to exert a force of  dyne on the water.

The cross-sectional area of the other piston which support a

truck of mass 2000 kg is

A. 

B. 

C. 

D. 

100cm2

107

9.8 × 102cm2

9.8 × 103cm2

1.96 × 103cm2

1.96 × 104cm2

https://dl.doubtnut.com/l/_xX7kGfzcWDeT
https://dl.doubtnut.com/l/_CqCTQiRnrurq


Answer: D

Watch Video Solution

48. An ideal �uid �ows through a pipe of circular cross-section

made of two sections with diameters  and . The

ratio of the velocities in the two pipes is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2.5cm 3.75cm

9: 4

3: 2

√3: √2

√2: √3

https://dl.doubtnut.com/l/_CqCTQiRnrurq
https://dl.doubtnut.com/l/_Vfx8iDyViINv


49. The angle of contact at the interface of water glass is 

ethylalcohol-glass is  mercury glass is  and

methyliodide-glass is  A glass capillary is put in a through

containing one of these four liquids. It is observed that the

meniscus is convex. The liquid in the through is

A. water

B. ethylalcohol

C. mercury

D. methyliodide

Answer: C

Watch Video Solution

0∘

0∘ 140∘

30∘

https://dl.doubtnut.com/l/_UBu4tpdAIpOY


50. A uniformly tapering vessel is �lled with a liquid of density

 The force that acts on the base of the vessel due

to the liquid is   

A. 3.6 N

900km/m3.

(g = 10ms− 2)

https://dl.doubtnut.com/l/_bk8uQenuS97h


B. 7.2 N

C. 9.0 N

D. 12.6 N

Answer: B

Watch Video Solution

51. For the arrangement shown in the �gure, the force at the

bottom of the vessel is 

https://dl.doubtnut.com/l/_bk8uQenuS97h
https://dl.doubtnut.com/l/_NmN34YoFDQfZ


A. 200 N

B. 100 N

C. 20 N

D. 2 N

Answer: B

Watch Video Solution

52. An object of uniform density is allowed to �oat in water

kept in a beaker. The object has triangular cross-section as

shown in the �gure. If the water pressure measured at the

three points A, B and C below the object are PA, PB  and PC

https://dl.doubtnut.com/l/_NmN34YoFDQfZ
https://dl.doubtnut.com/l/_4mr8AZzivxip


respectively. Then 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

pA > pB > pC

pA > pB < pC

pA = pB = pC

pA = pB < pC

https://dl.doubtnut.com/l/_4mr8AZzivxip
https://dl.doubtnut.com/l/_fZPEjCV7V97c


53. Which graph represents the variation of surface tension

with temperature over small temperature ranges for water?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_fZPEjCV7V97c


54. A cylindrical vessel of 100 cm height is kept �lled upto the

brim. It has four holes 1,2,3,4 which are respectively at heights

of 27 cm, 30 cm , 50 cm and 80 cm from the horizontal �oor.

The water falling at the maximum horizontal distance from the

vessel comes from

A. hole number 4

B. hole number 3

C. hole number 2

D. hole number 1

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_N3xwvHZdfaBN


55. A solid shell loses half, its weight in water. Relative density

of shell is 0.5 what fraction of its volume is hollow ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3

5

2

5

1

5

4
5

56. A tank full of water has a small hole at its bottom. Let  be

the time taken to empty the �rst half of the tank and  be the

time needed to empty the rest half of the tank, then

t1

t2

https://dl.doubtnut.com/l/_Zm4dzXdS7QxB
https://dl.doubtnut.com/l/_Zh14g4g2zFC6


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

t1 = t2

t1 > t2

t1 < t2

t1 = 0.523t2

57. An open U-tube contains mercury. When 11.2 cm of water is

poured into one of the arms of the tube, how high does the

mercury rise in the other arm from its initial level ?

A. 0.82 cm

B. 1.35 cm

https://dl.doubtnut.com/l/_Zh14g4g2zFC6
https://dl.doubtnut.com/l/_7tfs3KTnxuRV


C. 0.41 cm

D. 2.32 cm

Answer: C

Watch Video Solution

58. A small ball (mass m) falling under gravity in a viscous

medium experience a drag force proportional to the

instantaneous speed u such that . Then the

terminal speed of ball within viscous medium is

A. 

B. 

C. 

D. None of these

Fdrag = ku

k

mg

mg

k

√
mg

k

https://dl.doubtnut.com/l/_7tfs3KTnxuRV
https://dl.doubtnut.com/l/_HWyEXxqt7av8


Answer: D

Watch Video Solution

59. 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. 

B. M

C. 2M

D. 4M

Answer: C

Watch Video Solution

M /2

https://dl.doubtnut.com/l/_HWyEXxqt7av8
https://dl.doubtnut.com/l/_fFwoerVcMyut


60. The pressure of water in a pipe when tap is closed is

. The velocity with which water comes out on

opening the tap is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

5.5 × 105Nm− 2

10ms− 1

5ms− 1

20ms− 1

15ms− 1

https://dl.doubtnut.com/l/_fFwoerVcMyut
https://dl.doubtnut.com/l/_1ieSnRRxpixk


61. The level of water in a tank is 5 m high. A hole of area of

cross section 1  is made at the bottom of the tank. The rate

of leakage of water for the hole in  is 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

cm2

m3s− 1 (g = 10ms− 2)

10− 3m3s− 1

10− 4m3s− 1

10m3s− 1

10− 2m3s− 1

62. Water is �owing through two horizontal pipes of di�erent

diameters which are connected together. The diameters of the

https://dl.doubtnut.com/l/_YgK7AVCLoK90
https://dl.doubtnut.com/l/_zqGSsn4AuGTu


two pipes are 3 cm and 6 cm respectively. If the speed of water

in the narrower tube is . Then the speed of water in the

wider tube is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

4ms− 1

16ms− 1

1ms− 1

4ms− 1

2ms− 1

63. A block of wood �oats in water with  of its volume

submerged. If the same block just �oats in a liquid, the density

of liquid in  is

(4/5)th

(kgm− 3)

https://dl.doubtnut.com/l/_zqGSsn4AuGTu
https://dl.doubtnut.com/l/_WIXeHFaaD3yq


A. 1250

B. 600

C. 400

D. 800

Answer: D

Watch Video Solution

64. Water �ows along horizontal pipe whose cross-section is

not constant. The pressure is 1 cm of Hg, where the velocity is

35 cm/s . At a point where the velocity is 65cm/s then pressure

will be

A. 0.89 cm of Hg

B. 0.62 cm of Hg

https://dl.doubtnut.com/l/_WIXeHFaaD3yq
https://dl.doubtnut.com/l/_w88udB4ZbPrm


C. 0.5 cm of Hg

D. 1 cm of Hg

Answer: A

Watch Video Solution

65. For a body immersed in a liquid, when the weight of the

body is less than the upthrust then the body will

A. �oat partially immersed

B. sink

C. �oat full immersed

D. both (a) and (c )

Answer: A

https://dl.doubtnut.com/l/_w88udB4ZbPrm
https://dl.doubtnut.com/l/_dOSqVIth5HSO


Watch Video Solution

66. Three liquids of equal masses are taken in three identical

cubical vessels A, B and C. Their densities are 

respectively but . The force exerted by the liquid

on the base of the cubical vessel is

A. maximum in vessel C

B. minimum in vessel C

C. the same in all the vessels

D. maximum in vessel A

Answer: C

Watch Video Solution

ρA, ρB  and ρC

ρA < ρB < ρC

https://dl.doubtnut.com/l/_dOSqVIth5HSO
https://dl.doubtnut.com/l/_ItJ6eVPUfgE0
https://dl.doubtnut.com/l/_No4voNFtiqR6


67. A solid of density D is �oating in a liquid of density d. If  is

the volume of solid submerged in the liquid and V is the total

volume of the solid, then  equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

υ

υ/V

d

D

D

d

D

D + d

D + d

D

68. An object weights  in a liquid of density  and that in

liquid of density  is . The density of the object is

m1 d1

d2 m2

https://dl.doubtnut.com/l/_No4voNFtiqR6
https://dl.doubtnut.com/l/_yVez4TEYKaPB


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

m2d2 − m1d1

m2 − m1

m1d1 − m2d2

m2 − m1

m2d1 − m1d2

m1 − m2

m1d2 − m2d1

m1 − m2

69. An iceberg of density  is �oating in water of

density . The percentage of volume of ice cube

outside the water is

A. 0.2

B. 0.8

900kg/m3

1000kg/m3

https://dl.doubtnut.com/l/_yVez4TEYKaPB
https://dl.doubtnut.com/l/_IFinTpvYW9bC


C. 0.1

D. 0.9

Answer: C

Watch Video Solution

70. In the �gure shown, 

A. p0 > p

https://dl.doubtnut.com/l/_IFinTpvYW9bC
https://dl.doubtnut.com/l/_D240wGFwe98B


B. 

C. 

D. 

Answer: A

Watch Video Solution

p > p0

p = p0

p = 0

71. A balloon has volume of . It is �lled with hydrogen 

. If the density of air is , it can lift a

total weighht of

A. 600 kg

B. 1200 kg

C. 300 kg

1000m3

(ρ = 0.09gL− 1) 1.29gL− 1

https://dl.doubtnut.com/l/_D240wGFwe98B
https://dl.doubtnut.com/l/_fMbUvHAwSCSE


D. 1800 kg

Answer: B

Watch Video Solution

72. A boat having a length of 3 m and breadth of 2 m is �oating

on a lake. The boat sinks by 1 cm when a man gets on it. The

mass of the mas is:

A. 60 kg

B. 72 kg

C. 52 kg

D. 65 kg

Answer: A

https://dl.doubtnut.com/l/_fMbUvHAwSCSE
https://dl.doubtnut.com/l/_4YUtKrfTQe0j


Watch Video Solution

73. A small block of wood of relative density 0.5 is submerged

in water. When the block is released, it stats moving upwards,

the acceleration of the block is 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(g = 10ms− 2)

5ms− 2

10ms− 2

7.5ms− 2

15ms− 2

https://dl.doubtnut.com/l/_4YUtKrfTQe0j
https://dl.doubtnut.com/l/_BhZzmSs0DAEh


74. A raft of wood (density  of mass  �oats

in water. How much weight can be put on the raft to make it

just sink?

A. 80 kg

B. 50 kg

C. 60 kg

D. 30 kg

Answer: A

Watch Video Solution

= 600kg/m3) 120kg

75. An object of w and density  is submerged in liquid of

density , its apparent weight will be

ρ

σ

https://dl.doubtnut.com/l/_dZGggt8ImHaD
https://dl.doubtnut.com/l/_FQaG04tNRrn5


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(ρ − σ)

(ρ − σ) /w

w(1 − )
σ

ρ

w(1 − )
ρ

σ

76. A stone of relative density K is released from rest on the

surface of a lake. If viscous e�ects are lgnored, the stone sinks

in water with an acceleration of

A. 

B. 

g(1 − K)

g(1 + K)

https://dl.doubtnut.com/l/_FQaG04tNRrn5
https://dl.doubtnut.com/l/_jwIWo3uiAcFx


C. 

D. 

Answer: C

Watch Video Solution

g(1 − )
1

K

g(1 + )
1

K

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

system shown in �gure is falling under gravity, the upthrust on

https://dl.doubtnut.com/l/_jwIWo3uiAcFx
https://dl.doubtnut.com/l/_DsNoaZgw6FJg


the body due to the liquid is 

A. zero

B. equal to weight of the body in air

C. equal to weight of liquid displaced

D. equal to the weight of the immersed part of the body

Answer: A

https://dl.doubtnut.com/l/_DsNoaZgw6FJg


Watch Video Solution

78. The relative density of ice is 0.9 and that of sea water is

1.125. What fraction of the whole volume of an iceberg appears

above the surface of the sea ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1/5

2/5

3/5

4/5

https://dl.doubtnut.com/l/_DsNoaZgw6FJg
https://dl.doubtnut.com/l/_LCGrfdzQOPVs


79. A metallic sphere �oats in immiscible mixture of water

(density  and a liquid (density 

such that its  part is in water and  part in the

liquid. The density of the metal is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

103kgm− 3) 8 × 103kgm− 3)

(2/3) (1/3)

kgm− 35000

3

kgm− 310000

3

5000kgm− 3

2000kgm− 3

https://dl.doubtnut.com/l/_9oETE8nCpFX2


80. In the given �gure, the velocity  will be  

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

v3

2ms− 1

4ms− 1

1ms− 1

3ms− 1

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


81. A water tank standing on the �oor has two small holes

punched in the vertical wall one above the other. The holes are

2.4 cm and 7.6 cm above the �oor. If the jest of water from the

holes hit the �oor at the same point, then the height of water

in the tank is

A. 10 cm

B. 5 cm

C. 20 cm

D. 4.8 cm

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_eoqW15cufWrp


82. A body of volume V and desnity  is initially submerged in a

non-viscous liquid of density . If it is rises by itself

through a height h in the liquid. Its kinetic energy will

A. increase by h V 

B. increase by hV g

C. increase by 

D. decrease be 

Answer: A

Watch Video Solution

ρ

σ( > ρ)

(σ − ρ)g

(ρ + σ)

hV ρg

σ

hV ρg

σ

83. The pressure of the gas in a cylindrical chamber is . The

vertical force exerted by the gas on its hemispherical end is 

p0

https://dl.doubtnut.com/l/_hY4LMVqXaavF
https://dl.doubtnut.com/l/_YJBCaGcPYovq


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

p0r
2

4p0πr
2

2p0πr
2

p0πr
2

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


84. Water rises in a capillary tube to a certain height such that

the upward force due to surface tension is balanced by

 newton force due to the weight of the liquid. If the

surface tension of water is 10^-2` newton/metre the inner

circumference of the capillary must be:

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

75 × 10− 4

6 ×

1.25 × 10− 2m

0.50 × 10− 2m

6.5 × 10− 2m

12.5 × 10− 2m

https://dl.doubtnut.com/l/_H8wPnf2N1k6W


85. Water rises upto 10 cm height in a long capillary tube. If

this tube is immersed in water so that the height above the

water surface is only 8 cm, then

A. water �ows out continuously from the upper end

B. water rises upto upper end and forms a spherical surface

C. water only rises upto 6 cm height

D. water does not rise at all

Answer: B

Watch Video Solution

86. If a capillary tube is dipped into liquid and the levels of the

liquid inside and outside are same, then the angle of contact is

https://dl.doubtnut.com/l/_z06Fvwf9fB3d
https://dl.doubtnut.com/l/_ijtgeYRoCqkv


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

120∘

90∘

45∘

30∘

87. Water rises to a height of 30 mm in a capillary tube. If the

radius of the capillary tube is made  of its previous value.

The height to which the water will rise in the tube is

A. 30 mm

B. 20 mm

3/4

https://dl.doubtnut.com/l/_ijtgeYRoCqkv
https://dl.doubtnut.com/l/_kzgqB9mG9vpY


C. 40 mm

D. 10 mm

Answer: C

Watch Video Solution

88. A vessel, whose bottom has round holes with diameter of

0.1 mm , is �lled with water. The maximum height to which the

water can be �lled without leakage is (S.T. of water =75 dyne/cm

, g=1000 cm/s)

A. 100 cm

B. 75 cm

C. 50 cm

D. 30 cm

https://dl.doubtnut.com/l/_kzgqB9mG9vpY
https://dl.doubtnut.com/l/_SgSm2p2cE9G6


Answer: D

Watch Video Solution

89. A long cylinderical glass vessel has a small hole of radius r

at its bottom. The depth to which the vessel can be lowered

vertically in a deep water (surface tension S) without any water

entering inside is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4T /ρrg

3T /ρrg

2T /ρrg

T /ρrg

https://dl.doubtnut.com/l/_SgSm2p2cE9G6
https://dl.doubtnut.com/l/_VdipGTX61STg


90. If a water drop is kept between two glass plates, then its

shape is

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_VdipGTX61STg
https://dl.doubtnut.com/l/_1MxrqvT1EDX2


91. Two small drops of mercury each of radius r form a single

large drop. The ratio of surface energy before and after this

change is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2: 22 / 3

22 / 3 : 1

2: 1

1: 2

92. A non viscous liquid is �owing through a frictionless duct,

cross-section varying as shown in �gure. 

https://dl.doubtnut.com/l/_lOtlNDKNLMwk
https://dl.doubtnut.com/l/_3QHoUkGY5zVZ


 

Which of the following graph represents the variation of

pressure p along the axis of tube ?

A. 

B. 

C. 

D. 

Answer: B

https://dl.doubtnut.com/l/_3QHoUkGY5zVZ


Watch Video Solution

93. There is a hole at the bottom of a large open vessel. If

water is �lled upto a height h, it �ows out in time t. if water is

�lled to a height 4h, it will �ow out in time

A. 

B. 2t

C. 4t

D. 

Answer: B

Watch Video Solution

t

4

t

2

https://dl.doubtnut.com/l/_3QHoUkGY5zVZ
https://dl.doubtnut.com/l/_yS8I39gUPX20


94. A container has a small hole at its bottom. Area of cross-

section of the hole is  and that of the container is . Liquid

is poured in the container at a constant rate . The

maximum level of liquid in the container will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A1 A2

Qm3s− 1

Q2

2gA1A2

Q2

2gA2
1

Q

2gA1A2

Q2

2gA2 ^ ( 2 )

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


95. Air stream �ows horizontally past an aeroplane wing of

surface area . The speed of air over the top surface is 

 and under the bottom surface is  The force of

lift on the wing is (density of air = )

A. 800 N

B. 1000 N

C. 4000 N

D. 3200 N

Answer: C

Watch Video Solution

4m2

60ms− 1 40ms− 1

1kgm− 3

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


96. Water from a tap emerges vertically downwards with an

initial spped of . The cross-sectional area of the tap is 

. Assume that the pressure is constant throughout the

stream of water, and that the �ow is steady. The cross-sectional

area of the stream 0.15 m below the tap is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1.0ms− 1

10− 4m2

5.0 × 10− 4m2

1.0 × 10− 5m2

5.0 × 10− 5m2

2.0 × 10− 5m2

https://dl.doubtnut.com/l/_cD2H0zaPG4yc


97. There are two holes  in a tank of height H. The

water emerging from  strikes the ground at the

same points, as shown in �gure. Then 

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

O1  and O2

O1  and O2

H = h1 + h2

H = h2 − h1

H = √h1h2

https://dl.doubtnut.com/l/_gSK0NPPSRiy1


98. Two rain drops of same radius r falling with terminal

velocity v merge and from a bigger drop of radius R. The

terminal velocity of the bigger drop is

A. 

B. 

C. v

D. 2v

Answer: B

Watch Video Solution

v
R

r

v
R2

r2

https://dl.doubtnut.com/l/_gSK0NPPSRiy1
https://dl.doubtnut.com/l/_IVMBSfMc13yy


99. A cubical vessel of height  m is full of water. What is the

workdone in pumping water out of the vessel?

A. 1250 J

B. 5000 J

C. 1000 J

D. 2500 J

Answer: B

Watch Video Solution

1

100. A cubical block of steel of each side equal to 1 is �oating

on mercury in vessel. The densities of steel and mercury are

https://dl.doubtnut.com/l/_Fk9mDrPqweXT
https://dl.doubtnut.com/l/_jOb8sW9v2st5


. The height of the block above the mercury level is

given by

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ρs  and ρm

l(1 + )
ρs

ρm

l(1 − )
ρs

ρm

l(1 + )
ρm

ρs

l(1 − )
ρm

ρs

101. A cylindrical tank contains water up to a height H. If the

tank is accelerated upwards with acceleration a, the pressure

at the A is . If the tank is accelerated downwards withp1

https://dl.doubtnut.com/l/_jOb8sW9v2st5
https://dl.doubtnut.com/l/_Z9Ydos8VtKG8


acceleration a the pressure at A is . Then  

A. 

B. 

C. 

D. Data insu�cient

Answer: C

Watch Video Solution

p2

p1 < p2

p1 = p2

p1 > p2

https://dl.doubtnut.com/l/_Z9Ydos8VtKG8


102. A metal sphere connected by a string is dipped in a liquid

of density  as shown in �gure. The pressure at the bottom of

the vessel will be, =atmospheric pressure )  

A. 

B. 

C. 

D. 

ρ

(p0

p = p0 = ρgh

p > p0 + ρgh

p < p0 + ρgh

p0

https://dl.doubtnut.com/l/_Z9Ydos8VtKG8
https://dl.doubtnut.com/l/_xrkMr6sQLNne


Answer: A

Watch Video Solution

103. An air bubble of radius 1mm is formed inside water at a

depth 10m below free surface (where air pressure is ).

The pressure inside the bubble is – (Surface tension of water =

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

105 N

m2

7x × 10– 2N /m)

2.28 × 105Nm− 2

2.0028 × 105Nm− 2

2.14 × 105Nm− 2

2.0014 × 105Nm− 2

https://dl.doubtnut.com/l/_xrkMr6sQLNne
https://dl.doubtnut.com/l/_rerOR42E0eTo


104. A block of mass 4 kg and volume  is

suspended by a spring balance in a lift which is accelerating.

The apparent weight shown by the spring balance is 3 kg. Now

the block is immersed in water in kg shown by the spring

balance is

A. 2.375

B. 2.625

C. 2.5

D. 3.125

Answer: B

Watch Video Solution

5 × 10− 4m3

https://dl.doubtnut.com/l/_rerOR42E0eTo
https://dl.doubtnut.com/l/_UNzRIzcRFRTS
https://dl.doubtnut.com/l/_XIP1IckTYMR6


105. 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. 

C. 

D. 

Answer: C

Watch Video Solution

0.5

2.5

1/5

1/3

3/5

2/3

https://dl.doubtnut.com/l/_XIP1IckTYMR6


106. Two identical cylindrical vessel with their bases at the

same level each contain a liquid of density . The height of the

liquid in one vessel is  and in the other is  the area of

either base is A. What is the work done by gravity is equalising

the levels when the two vessels are connected?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

ρ

h1 h2

2ρAg(h2 − h1)2

ρAg(h2 − h1)2

ρAg(h2 − h1)21

2

ρAg(h2 − h1)21

4

https://dl.doubtnut.com/l/_q2KpUNW5dEmw


107. A small ball of density  is immersed in a liquid of density

 to a depth  and released. The height above the

surface of water up to which the ball will jump is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ρ

σ( > ρ) h

σh

ρ

( − 1)h
σ

ρ

(1 − )h
σh

ρ

ρ

σ

108. A -tube of base length  �lled with the same volume of

two liquids of densities  and  is moving with an

U l

ρ 2ρ

https://dl.doubtnut.com/l/_uiScj6uM5JNa
https://dl.doubtnut.com/l/_Q6WTwkDdJMaG


acceleration  on the horizontal plane. If the height

di�erence between the two surfaces (open to atmosphere)

becomes zero, then the height  is given by 

A. 

B. 

C. 

D. 

' a'

h

al

g

3al

2g

2gl

3g

al

2g

https://dl.doubtnut.com/l/_Q6WTwkDdJMaG


Answer: B

Watch Video Solution

109. In a U-tube experiment, a column AB of water is balanced

by a column CD of para�n. The relative density of para�n is 

A. 

B. 

h2

h1

h1

h2

https://dl.doubtnut.com/l/_Q6WTwkDdJMaG
https://dl.doubtnut.com/l/_gsw8lvTBOnTU


C. 

D. 

Answer: A

Watch Video Solution

h2 − h1

h1

h2

h1 + h2

110. A U-tube of uniform cross-section shown in �gure is

partially �lled with liquid Igt Another liquid II which does not

mix with I is poured into one side. The liquid levels of the two

sides is found the same, while the level of liquid I has risen by 2

cm. If the speci�c gravity of liquid I is 1.1, then speci�c gravity of

https://dl.doubtnut.com/l/_gsw8lvTBOnTU
https://dl.doubtnut.com/l/_gQJfEPENEQ2n


liquid II must be 

A. 1.2

B. 1.1

C. 1.3

https://dl.doubtnut.com/l/_gQJfEPENEQ2n


D. 

Answer: B

Watch Video Solution

1.0

111. A closed rectangular tank is completely �lled with water

and is accelerated horizontally with an acceleration towards

the right. Pressure is i. maximum and ii. minimum at 

A. (i) B ii (D)

B. (i) C (ii) D

https://dl.doubtnut.com/l/_gQJfEPENEQ2n
https://dl.doubtnut.com/l/_sKvv2aFiqU7G


C. (i) B (ii) C

D. (i) B (ii) A

Answer: A

Watch Video Solution

112. The liquid inside the container has density . Choose the

correct option. 

ρ

https://dl.doubtnut.com/l/_sKvv2aFiqU7G
https://dl.doubtnut.com/l/_h8PI6MTp6kSb


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

pA − pC = 2ρgL

pC − pB = √2ρgL

pC − pD = ρgL

pA − pD = 0ρgL

113. A tank contains water on top of mercury as shown in

�gure. A cubical block of side 10 cm is in equilibrium inside the

tank. The depth of the block inside mercury is (RD of the

https://dl.doubtnut.com/l/_h8PI6MTp6kSb
https://dl.doubtnut.com/l/_1kUBg46jYFPd


material of block =8.56, RD of mercury =13.6) 

A. 6 cm

B. 5 cm

C. 7 cm

D. 8 cm

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_1kUBg46jYFPd


114. If T is the surface tension of a liquid, the energy needed to

break a liquid drop of radius R into 64 drops is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

6πR2T

πR2T

12πR2T

8πR2T

115. Two solid spheres of same metal but of mass M and 8M fall

simultaneously on a viscous liquid and their terminal velocitied

are v and n v, then value of n is

https://dl.doubtnut.com/l/_qd8KbiZjNEbj
https://dl.doubtnut.com/l/_l6C4etj9zNnQ


A. 16

B. 8

C. 4

D. 2

Answer: C

Watch Video Solution

116. A cubical block is �oating in a liquid with half of its volume

immersed in the liquid. When the whole system accelerates

upwards with acceleration of , the fraction of volumeg/3

https://dl.doubtnut.com/l/_l6C4etj9zNnQ
https://dl.doubtnut.com/l/_evigSXLdOwrj


immersed in the liquid will be 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1/2

3/8

2/3

3/4

https://dl.doubtnut.com/l/_evigSXLdOwrj
https://dl.doubtnut.com/l/_DEGKA1rKaRew


117. A cylindrical vessel is �lled with a liquid up to a height H. A

small hole is made in the vessel at a distance y below the liquid

surface as shown in �gure. The liquid emerging from the hole

strike the ground at distance x 

A. x is equal if hole is at depth y or H-y

B. x is maximum for y

C. Both (a ) and (b) are correct

D. Both (d) and (d) are wrong

= H /2

https://dl.doubtnut.com/l/_DEGKA1rKaRew


Answer: C

Watch Video Solution

118. Water �ows along horizontal pipe whose cross-section is

not constant. The pressure is 1 cam of Hg, where the velocity is

35 cm/s . At a point where the velocity is 65cm/s then pressure

will be

A. 0.89 cm of Hg

B. 8.9 cm of Hg

C. 0.5 cm of Hg

D. 1 cm of Hg

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_DEGKA1rKaRew
https://dl.doubtnut.com/l/_VurmLpCFxZQu


119. Two capillary of length L and 2L and of radius R and 2R are

connected in series. The net rate of �ow of �uid through them

will be (given rate to the �ow through single capillary, 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(X = )
πPR4

8ηL

X
8

9

X
9

8

X
5

7

X
7
5

https://dl.doubtnut.com/l/_VurmLpCFxZQu
https://dl.doubtnut.com/l/_EshpAmNoWQIO


120. A soap bubble is blown with the help of mechanical pump

at the mouth of a tube. The pump produces a cartain increase

per minute in the volume of the bubble, irrespective of its

internal pressure. The graph between the pressure inside the

soap bubble and time  will be

A. 

B. 

C. 

D. 

t

https://dl.doubtnut.com/l/_l9wyqSatBmju


Answer: A

Watch Video Solution

121. Two soap bubbles of radii  and  equal to 4 cm and 5 cm

are touching each other over a common surface  (shown

in �gure). Its radius will be 

A. 4 cm

r1 r2

S1S2

https://dl.doubtnut.com/l/_l9wyqSatBmju
https://dl.doubtnut.com/l/_XE2By6T84GBp


B. 20 cm

C. 5 cm

D. 4.5 cm

Answer: B

Watch Video Solution

122. A uniform long tube is bent into a circle of radius R and it

lies in vertical plane. Two liquids of same volume but densities

https://dl.doubtnut.com/l/_XE2By6T84GBp
https://dl.doubtnut.com/l/_GAnjs6ws25pK


 �ll half the tube. The angle  is  

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ρ  and δ θ

tan− 1( )
ρ − δ

ρ + δ

tan− 1( )
ρ

δ

tan− 1( )
δ

ρ

tan− 1( )
ρ + δ

ρ − δ

https://dl.doubtnut.com/l/_GAnjs6ws25pK


123. Two substances of densities  and  are mixed in equal

volume and the relative density of mixture is . When they are

mixed in equal masses, the relative density of the mixture is 3.

the values of  and  are:

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

ρ1 ρ2

4

ρ1 ρ2

ρ = 6  and ρ2 = 2

ρ3  and ρ2 = 5

ρ1 = 12  and ρ2 = 4

https://dl.doubtnut.com/l/_GAnjs6ws25pK
https://dl.doubtnut.com/l/_quGHtwrpVWsk


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

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

the hole is (density of ice 

A. 0.5 m

B. 1.0 m

C. 1.2 m

D. 1.8 m

Answer: B

Watch Video Solution

= 0.9gcm− 3)

125. A body of density  is dropped from reat from a height h

into a lake of density . The maximum depth the body

ρ

σ(σ > ρ)

https://dl.doubtnut.com/l/_tU5Tev1Gixnw
https://dl.doubtnut.com/l/_WBBzVkHLmcCa


sinks inside the liquid is (neglect viscous e�ect of liquid)

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

hρ

σ − ρ

hσ

σ − ρ

hρ

σ

hσ

ρ

126. A candle of diameter  is �oating on a liquid in a

cylindrical container of diameter  as shown in

�gure. If is burning at the rate of  then the top of the

d

D(D < < d)

2cm/h

https://dl.doubtnut.com/l/_WBBzVkHLmcCa
https://dl.doubtnut.com/l/_CXYlHp9v7PgB


candle will : 

A. remain at the same height

B. fall at the rate 

C. fall at the rate 

D. go up at the rate of 

Answer: B

1cmh− 1

2cmh− 1

1cmh− 1

https://dl.doubtnut.com/l/_CXYlHp9v7PgB


Watch Video Solution

127. A spherical object of mass 1 kg and radius 1m is falling

vertically downward inside a viscous liquid in a gravity free

space. At a certain instant the velocity of the sphere is .

If the coe�cient of viscosity of the liquid is  SI units, then

velocity of ball will become  after a time.

A. In 4 s

B. 2 In 4 s

C. 3 In 4 s

D. 3 In 2 s

Answer: A

Watch Video Solution

2ms− 1

1

6π

0.5ms− 1

https://dl.doubtnut.com/l/_CXYlHp9v7PgB
https://dl.doubtnut.com/l/_08uWOQ43taeH


128. A wooden block of mass 8 kg is tied to a string attached to

the bottome of the tank. In the equilibrium the block is

completely immersed in water. If relative density of wood is 0.8

and , the tension T, in the string is

A. 120 N

B. 100 N

C. 80 N

D. 20 N

Answer: D

Watch Video Solution

g = 10ms− 2

https://dl.doubtnut.com/l/_aHqzGgGFb1KW


129. A metal ball immersed in alcohol weighs

. The coe�cient of cubical

expansion of the metal is less than that of alcohol. Assuming

that the density of the metal is large compared to that of

alcohol, it can be shown that

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

w1  and0∘C  andw2  at 59∘C

w1 > w2

w1 = w2

w1 < w2

w1 = (w1 /2)

https://dl.doubtnut.com/l/_8694x9sP9nWL


130. A barometer kept in an elevator reads 76 cm when it is at

rest. If the elevator goes up with increasing speed, the reading

will be

A. zero

B. 76 cm

C. 

D. 

Answer: D

Watch Video Solution

> 76cm

< 76cm

131. The surface energy of a liquid drop is . It is sprayed into 

 equal droplets. Then its surface energy becomes

E

1000

https://dl.doubtnut.com/l/_sVr8cVuOSvtT
https://dl.doubtnut.com/l/_LGXComCXKyuy


A. S

B. 10 S

C. 100 S

D. 1000 S

Answer: B

Watch Video Solution

132. An open tank containing non-viscous liquid to a height of

5 m is placed over the ground. A heavy sperical ball falls from

height 40 m over the ground which ball will go back. Collision

between ball and bottom of tank is perfectly elastic

A. 45 m

B. 35m

https://dl.doubtnut.com/l/_LGXComCXKyuy
https://dl.doubtnut.com/l/_C5LIGQX6JUD4


C. 40 m

D. 20 m

Answer: C

Watch Video Solution

133. A large open tank has two holes in the wall. One is a

square hole of side L at a depth y from the top and the other is

a circular hole of radius R at a depth 4y from the top. When

the tank is completely �lled with water, the quantities of water

�owing out per second from both holes are the same. Then, R

is equal to

A. 

B. 

L/√2π

2πL

https://dl.doubtnut.com/l/_C5LIGQX6JUD4
https://dl.doubtnut.com/l/_QktR9kUHxuoK


C. L

D. 

Answer: A

Watch Video Solution

L/2π

134. 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

A. 

B. 

C. 

D. 

w w1

w2

w − w1

w − w2

w − w2

w − w1

w1 − w2

w − w1

w1 − w2

w − w2

https://dl.doubtnut.com/l/_QktR9kUHxuoK
https://dl.doubtnut.com/l/_jQHIXVTBV3hy


Answer: B

Watch Video Solution

135. 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. 

D. 

Answer: A

Watch Video Solution

d1 d2

d  d1 < d2

d1 < d
3

4

> d1
d

2

> d1
d

4

d1 > d
d

4

https://dl.doubtnut.com/l/_jQHIXVTBV3hy
https://dl.doubtnut.com/l/_1EP39q9NXegi


136. A block of wood is �oating on the surface of water in a

beaker. The beaker is covered with a bell jar and the air is

evacuated. What will happen to the block ?

A. Sink a little

B. Rise a little

C. Remain unchanged

D. Sink completely

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_1EP39q9NXegi
https://dl.doubtnut.com/l/_DbgzOwLuqrj3


137. A beaker containing water is kept on a spring scale. The

mass of water and beaker is 5 kg . A block of mass 2 kg and

speci�c gravity 10 is suspended by means of thread from a

spring balance as shown. The readings of scales S1  and S2

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


are respectively Take,   g = 10ms− 2

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


A. 52 N and 20 N

B. 50 N and 18 N

C. 52 N and 18 N

D. 52 N and 22 N

Answer: C

Watch Video Solution

138. A sphere of solid material of speci�c gravity  has a

concentric spherical cavity and just sinks in water. The ratio of

radius of cavity to that of outer radius of the sphere must be

A. 

B. 

8

3√3

2
3√5

2

https://dl.doubtnut.com/l/_AiMaieexOUYo
https://dl.doubtnut.com/l/_rt3wWl9ULZsM


C. 

D. 

Answer: C

Watch Video Solution

3√7
2

2
3√7

139. A cubical block of side 10 cm �oats at the interface of an oil

and water. The pressure above that of atmosphere at the lower

face of the block is 

A. 200Nm− 2

https://dl.doubtnut.com/l/_rt3wWl9ULZsM
https://dl.doubtnut.com/l/_z1xp0LXMV4wU


B. 

C. 

D. 

Answer: D

Watch Video Solution

680Nm− 2

400Nm− 2

800Nm− 2

140. A liquid stands at the plane level in the U-tube when at

reat. If areals of cross-section of both the limbs are equal, what

will be the di�erence in height h of the two limbs of U-tube,

when the sustem is given an acceleration a in horizontal

https://dl.doubtnut.com/l/_z1xp0LXMV4wU
https://dl.doubtnut.com/l/_0qldZ1bvJIt0


direction towards right as shown? 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

g

a

L2

H

La

g

L2

H

a

g

Lg

a

https://dl.doubtnut.com/l/_0qldZ1bvJIt0


141. A capillary tube is dipped in a liquid. Let pressure at point

 and  be  and  respectively, then  

A. 

B. 

C. 

D. 

A, B C pApB pC

pA = pB = pC

pA = pB < pC

pA = PC < pB

pA = pC > pB

https://dl.doubtnut.com/l/_0qldZ1bvJIt0
https://dl.doubtnut.com/l/_5mTrd44uwKls


Answer: D

Watch Video Solution

142. The volume of an air bubble becomes three times as it

rises from the bottom of a lake to its surface. Assuming

atmospheric pressure to be 75 cm of Hg and the density of

water to be  of the density of mercury, the depth of the

lake is

A. 5 m

B. 10 m

C. 15 m

D. 20 m

Answer: C

1/10

https://dl.doubtnut.com/l/_5mTrd44uwKls
https://dl.doubtnut.com/l/_coQdqoW4TFT5


Watch Video Solution

143. Figure shows how the stream of water emerging from a

faucet necks donw as it falls. The area changes from  to A

through a fall of h. At what rate does the water �ow from the

tap ? 

A. 

A0

A0√
2ghA2

A2
0 − A2

https://dl.doubtnut.com/l/_coQdqoW4TFT5
https://dl.doubtnut.com/l/_rU6ZaO1aFAAB


B. 

C. 

D. 

Answer: A

Watch Video Solution

2A0√
ghA2

A2
0 − A2

A0√
gh

2

2A


⎷

ghA2
0

A2
0 − A2

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

of 2 m. The depth to which the ball will sink is (neglect viscous

forces)

A. 8 m

B. 2 m

C. 6 m

https://dl.doubtnut.com/l/_rU6ZaO1aFAAB
https://dl.doubtnut.com/l/_z5maDg24jXty


D. 16 m

Answer: A

Watch Video Solution

145. A pump is designed as a horizontal cylinder with a piston

of areal  and and outlet ori�ce of areal a arranged mear the

cylinder axis. Find the velocity of out �ow of the liquid from the

pump if the piston moves with a constant velocity under the

action of a constant force F. The density of the liquid is .

A. 

B. 

C. 

D. 

A

ρ

√
F

Aρ

√
2F

Aρ

√
Aρ

F

√
Aρ

2F

https://dl.doubtnut.com/l/_z5maDg24jXty
https://dl.doubtnut.com/l/_2ifRAkuXNSED


Answer: B

Watch Video Solution

146. If cross- sectional area of limb I is  and that of limb II is 

 then velocity of the liquid in the tube will be, (cross-

sectional area of tube is very small) 

A. 

B. 

A1

A2

√2g(x − y)

√2g(x − y)
A1

A2

https://dl.doubtnut.com/l/_2ifRAkuXNSED
https://dl.doubtnut.com/l/_V7exUWhQQuu3


C. 

D. None of these

Answer: A

Watch Video Solution

√2g(x − y)
A2

A1

147. Two capillaries of same length and radii in the ratio 

are connected in series. A liquid �ows through them in

streamlined condition. If the pressure across the two extreme

ends of the combination is 1 m of water, the pressure

di�erence across �rst capillary is

A. 9.4 m

B. 4.9 m

C. 0.49 m

1: 2

https://dl.doubtnut.com/l/_V7exUWhQQuu3
https://dl.doubtnut.com/l/_amR0XH7GMHL9


D. 0.94 m

Answer: D

Watch Video Solution

148.  

A thread is tied slightly loose to a wire frame as in �gure and

https://dl.doubtnut.com/l/_amR0XH7GMHL9
https://dl.doubtnut.com/l/_oTSkqEvBZbNe


the frame is dipped into a soap solution and taken out . The

frame is comletely covered with the �lm. When the portion 

puntured with a pin The thread.

A. thread will become concave on seeing from side A

B. thread will become concave on seeing from side B

C. thread will become straight

D. thread will remain as it is

Answer: A

Watch Video Solution

A

149. A tank �lled with water has two taps to exhaust and pour.

A hollow sperical ball is half submerged in water. Through one

tap, water is taken out and through another tap, a liquid of

https://dl.doubtnut.com/l/_oTSkqEvBZbNe
https://dl.doubtnut.com/l/_RF3c49m33v5s


density double the density of water is poured in tank such that

volume of liquid in tank remains constant. Sphere will 

A. go down

B. go up

C. maintain same height

D. sink to bottom

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_RF3c49m33v5s


150.  

A container is partially �lled with a liquid of density  A

capillary tube of radius r is vertically inserted in this liquid.

Now another liquid of density  is slowly poured in

the container to a height h as shown. There is only denser

liquid in the capillary tube. The rise of denser liquid in the

capillary tube is also . Assuming zero contact angle, the

surface tension of heavier liquid is

ρ2

ρ1(ρ1 < ρ2)

h

https://dl.doubtnut.com/l/_RF3c49m33v5s
https://dl.doubtnut.com/l/_lSjnhGeRrEiJ


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2πrρ2gh

ρ2rgh

2

(ρ2 − ρ1)gh
r

2

2πr(ρ2 − ρ1)gh

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

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

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

becomes stationary. The work done by the resistive forces of

water is

A. 

s = 2/3

−50J

https://dl.doubtnut.com/l/_lSjnhGeRrEiJ
https://dl.doubtnut.com/l/_AcjGvO6dbZ23


B. 

C. 

D. 

Answer: C

Watch Video Solution

−20J

−40J

−30J

152. Under isothermal condition two soap bubbles of radii 

and  coalesce to form a single bubble of radius r. The

external pressure is . Find the surface tension of the soap in

terms of the given parameters.

A. 

B. 

r1

r2

p0

2p0(r3 − r3
1 − r3

2)

4(r2
1 + r2

2 − r2)

p0(r3 − r3
1 − r3

2)

4(r2
1 + r2

2 − r2)

https://dl.doubtnut.com/l/_AcjGvO6dbZ23
https://dl.doubtnut.com/l/_2EEu7VKdH4aZ


C. 

D. None of these

Answer: B

Watch Video Solution

p0(r3 + r2
1 + r3

2)

4(r2
1 + r2

2 + r2)

153. A bent tube is lowered into the stream as shown in the

�gure below. The velocity of the stream relative to the tube

equal to v. The closed upper end of the tube located at the

https://dl.doubtnut.com/l/_2EEu7VKdH4aZ
https://dl.doubtnut.com/l/_QfpnP9VGUOrU


light . To what height h will the water jet spurt ?  

A. 

B. 

C. 

D. 

Answer: C

h0

v2

2g

+ h0
v2

2g

− h0
v2

2g

− h0
v2

4g

https://dl.doubtnut.com/l/_QfpnP9VGUOrU


Watch Video Solution

154. A solid ball of density half that of water falls freely under

gravity from a height of 19.6 m and then enters water. Up to

what depth will the ball go. How much time will it take to come

again to the water surface? Neglect air resistance and viscosity

e�ects in water. (Take .

A. 4 s

B. 8s

C. 6s

D. 2s

Answer: A

Watch Video Solution

g = 9.8m/S2)

https://dl.doubtnut.com/l/_QfpnP9VGUOrU
https://dl.doubtnut.com/l/_fSP2wB2REKfg


155. A large tank is �lled waith water (density ). A

small hole is made at a depth 10 m below water surface. The

range of water issuing out of the hole is R on ground.

Approximately what extra pressure must be applied on the

water surface so that the range becomes 2R 

(take  and )  

A. 1 atm

B. 2 atm

= 103kg/m3

1atm = 105Pa g = 10m/s2

https://dl.doubtnut.com/l/_fSP2wB2REKfg
https://dl.doubtnut.com/l/_Mh6zGSUe0VY3


C. 4 atm

D. 3 atm

Answer: D

Watch Video Solution

156. A wooden plank of length 1m and uniform cross-section is

hinged at one end to the bottom of a tank as shown in �g. The

tank is �lled with water upto a hight 0.5m. The speci�c gravity

of the plank is 0.5. Find the angle  that the plank makes with

the vertical in the equilibrium position. (Exclude the case

θ

https://dl.doubtnut.com/l/_Mh6zGSUe0VY3
https://dl.doubtnut.com/l/_qCH8VGqiTnEX


)  

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

θ = θ ∘

30∘

45∘

60∘

90∘

https://dl.doubtnut.com/l/_qCH8VGqiTnEX
https://dl.doubtnut.com/l/_k9ZSdjU7lcr2


157. Air is blown through a pipe AB at a rate of . The

cross-sectional area of the broad portion of the pipe AB is

 and that of the narrow portion is . The di�erence

in water level h is (density of air   

A. 16 mm

B. 1.5 mm

C. 10 mm

D. 3.2mm

Answer: B

Watch Video Solution

10Lmin− 1

2cm2 0.5cm2

= 1.32kgm− 3)

https://dl.doubtnut.com/l/_k9ZSdjU7lcr2


B) Medical entrance special format question

Watch Video Solution

1. Assertion : Density of an incompressible liquid is constant. 

Reason : An ideal �uid is incompressible.

A. If both Assertion and Reason are correct and Reason is

the correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_k9ZSdjU7lcr2
https://dl.doubtnut.com/l/_2pymAEi9EIkX


Watch Video Solution

2. Assertion : In a freely falling liquid container, upthrust force

is zero. 

Reason : In freely falling case value of e�ective value of g is

zero.

A. If both Assertion and Reason are correct and Reason is

the correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_2pymAEi9EIkX
https://dl.doubtnut.com/l/_POVlJJpbzdE2


3. Assertion : Bulk modulus of an incompressible liquid is

in�nite. 

Reason : Compressibility is inverse of bulk modulus.

A. If both Assertion and Reason are correct and Reason is

the correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_POVlJJpbzdE2
https://dl.doubtnut.com/l/_iBcM7edAjGMe


4. Assertion If angle of contact is , then liquid will neither

rise nor fall in a capillary. 

Reason : When angle of contact is , surface is neither convex

nor concave inside the capillary. It is �at.

A. If both Assertion and Reason are correct and Reason is

the correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If both Assertion and Reason are false.

Answer: D

Watch Video Solution

0∘

0∘

https://dl.doubtnut.com/l/_niFdDy20GZhA
https://dl.doubtnut.com/l/_CZvcS4LIjoER


5. Assertion : Deep inside a liquid density is more than the

density on surface. 

Reason : Density of liquid increases with increase in depth.

A. If both Assertion and Reason are correct and Reason is

the correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_CZvcS4LIjoER


6. Assertion : Small water drops are sperical while bigger water

drops are not. 

Reason : In small water drops surface tension forces dominate

while in bigger water drops gravity forces dominate.

A. If both Assertion and Reason are correct and Reason is

the correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_9oRcjWMcEpb1
https://dl.doubtnut.com/l/_9jEtIVkzVBd4


7. Assertion : When an ideal �uid �ows through a pipe of non-

uniform cross-section, then pressure is more at that section

where area is more if the pipe is horizontal. 

Reason : According to Bernoulli's theorem speed at broader

cross-section will be less.

A. If both Assertion and Reason are correct and Reason is

the correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_9jEtIVkzVBd4


8. Assertion : If ice is �oating in water and it melts, then level of

water remains unchanged. 

Reason : When the ice is �oating, weight of liquid displaced is

equal to the weight of ice.

A. If both Assertion and Reason are correct and Reason is

the correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_9jEtIVkzVBd4
https://dl.doubtnut.com/l/_hXb6gojWL6Ll


9. Assertion : An ice ball is �oating in water. Some stone pieces

are embedded inside the ice. When ice will melt, level of water

will fall. 

Reason : In �oating condition, stone pieces will displace more

liquid compared to the condition when they sink.

A. If both Assertion and Reason are correct and Reason is

the correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_hXb6gojWL6Ll
https://dl.doubtnut.com/l/_dxCr09coDdDS


View Text Solution

10. Assertion : A solid is �oating in a liquid of density . When

the solid melts its density becomes  in liquid state. If 

 level of liquids will increase after melting.  

Reason : In liquid state volume always increases after a solid

melts.

A. If both Assertion and Reason are correct and Reason is

the correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: C

ρ1

ρ2

ρ1 > ρ2

https://dl.doubtnut.com/l/_dxCr09coDdDS
https://dl.doubtnut.com/l/_ybunulgAaycJ


View Text Solution

11. Assertion : A solid sphere and a hollow sphere both of same

material are immersed in a liquid , then change in weight in

both the spheres will be same. 

Reason : Upthrust depends upon the volume of the solid

immersed not the mass.

A. If both Assertion and Reason are correct and Reason is

the correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

https://dl.doubtnut.com/l/_ybunulgAaycJ
https://dl.doubtnut.com/l/_nGxlS0iPgNhr


Answer: A

View Text Solution

12. Assertion : If water is �lled in a balloon and this is immersed

in water itself. Then volume of water displaced is equal to the

volume of water �lled in the ballon. 

Reason : Volume of a liquid displaced is equal to the volume of

solid immersed in that liquid.

A. If both Assertion and Reason are correct and Reason is

the correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

https://dl.doubtnut.com/l/_nGxlS0iPgNhr
https://dl.doubtnut.com/l/_X9shPQm7HPco


D. If Assertion is false but Reason is true.

Answer: A

View Text Solution

13. Assertion : At same level of same liquid pressure is always

same. 

Reason : When any �uid travels from a region of higher

pressure to lower pressure (At same levels) it gains same

speed.

A. If both Assertion and Reason are correct and Reason is

the correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion.

https://dl.doubtnut.com/l/_X9shPQm7HPco
https://dl.doubtnut.com/l/_EDZmuqX3lRsB


C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: D

View Text Solution

14. Assertion : A solid is �oating in a liquid . If temperature is

increased and expansion of solid is ignored, then fraction of

volume immersed will increase. 

Reason : By increasing the temperature density of liquid will

decrease.

A. If both Assertion and Reason are correct and Reason is

the correct explanation of Assertion.

https://dl.doubtnut.com/l/_EDZmuqX3lRsB
https://dl.doubtnut.com/l/_HfU7E6CfkxBM


B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: A

View Text Solution

15. Assertion : A ball is released from the bottom of a tank �lled

with a liquid. It moves upwards . In moving upwards upthrust

will decrease. 

https://dl.doubtnut.com/l/_HfU7E6CfkxBM
https://dl.doubtnut.com/l/_QFkhlnaJesGN


 

Reason : Density of ball is less than the density of liquid.

A. If both Assertion and Reason are correct and Reason is

the correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: A

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


Watch Video Solution

16. Assertion : A wooden plank is �oating in two liquids as

shown. Net force applied by liquid-1 on plank is zero. 

Reason : Contribution in upthrust due to liquid -1 is .

Where = volume immersed in liquid -1 and  is the is the

density of liquid -1. 

V1ρ1g

V1 ρ1

https://dl.doubtnut.com/l/_QFkhlnaJesGN
https://dl.doubtnut.com/l/_IH4GLZ7B259F


A. If both Assertion and Reason are correct and Reason is

the correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_IH4GLZ7B259F


17. Assertion : In the given �gure shown, .  

 

Reason : Pressure at 1 is less than the atmospheric pressure.

A. If both Assertion and Reason are correct and Reason is

the correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion.

p1 = p2

https://dl.doubtnut.com/l/_rsXi8n2GTruR


C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: D

View Text Solution

18. Assertion : A solid object of iron is dipped in water, both are

at same temperature of . If the temperature of water is

increased by , then the buoyancy force action of the object

will increase. 

Reason : If we increase the temperature of water from

, then density of water will increase. Ignore

expansion of solid sphere.

2∘C

2∘C

2∘C  to 4∘C

https://dl.doubtnut.com/l/_rsXi8n2GTruR
https://dl.doubtnut.com/l/_NTBrH07K4NqG


A. If both Assertion and Reason are correct and Reason is

the correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: A

View Text Solution

19. Mass of solid �oating in liquid is  and mass of liquid is 

. Base area is A. Then pressure at bottom is 

  

m1

m2

p0 +
(m1 + m2)g

A

https://dl.doubtnut.com/l/_NTBrH07K4NqG
https://dl.doubtnut.com/l/_bjBtNQOmzgpR


 

Reason : Upward force on liquid from base of vessel is pA,

where p is pressure at bottom.

A. If both Assertion and Reason are correct and Reason is

the correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion.

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


Match the columns

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: B

View Text Solution

1. A liquid is �owing through a pipe of non-uniform cross-

section. At a point where area of cross-section of the pipe is

less, match the following columns. 

https://dl.doubtnut.com/l/_bjBtNQOmzgpR
https://dl.doubtnut.com/l/_9Gcfl3vwuO8G


Watch Video Solution

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

Match the following. 

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

∣
∣ 
∣ 
∣ 
∣ 
∣ 
∣ 
∣ 
∣ 
∣
∣

3. 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/_9Gcfl3vwuO8G
https://dl.doubtnut.com/l/_0Zy3PSXgS2JP
https://dl.doubtnut.com/l/_mgvIGj6qVXzY


 

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

∣
∣ 
∣ 
∣ 
∣ 
∣ 
∣ 
∣
∣

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

pressure P is increased, then 

https://dl.doubtnut.com/l/_mgvIGj6qVXzY
https://dl.doubtnut.com/l/_pZMsT0ZEzAA9


 

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

∣
∣ 
∣ 
∣ 
∣ 
∣ 
∣
∣

5. 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. 

t

https://dl.doubtnut.com/l/_pZMsT0ZEzAA9
https://dl.doubtnut.com/l/_3NDoI4QRzT6t


 

Watch Video Solution

∣
∣
∣
∣
∣
∣

Table-1 Table-2

(A) V (P ) will increase

(B) t (Q) will decrease

(C) R (R) will remain same

∣
∣ 
∣ 
∣ 
∣
∣

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

following columns. 

https://dl.doubtnut.com/l/_3NDoI4QRzT6t
https://dl.doubtnut.com/l/_n9EGk5JoVZj1


Medical entranes gallery

View Text Solution

1. A rectangular �lm of liquid is extended from  to

. If the work done is , the value of

the surface tension of the liquid is

A. 

(4cm × 2cm)

(5cm × 4 × cm) 3 × 10− 4J

0.250Nm− 1

https://dl.doubtnut.com/l/_n9EGk5JoVZj1
https://dl.doubtnut.com/l/_NxQqtD8JmnOV


B. 

C. 

D. 

Answer: B

Watch Video Solution

0.125Nm− 1

0.2Nm− 1

8.0Nm− 1

2. Three liquids of densities  and  (with ),

having the same value of surface tension T, rise to the same

height in three identical capillaries. The angles of contact

 and  obey

A. 

B. 

C. 

ρ1, ρ2 ρ3 ρ1 > ρ2 > ρ3

θ1, θ2 θ3

> θ1 > θ2 > θ3 ≥ 0
π

2

0 ≤ θ1 < θ2 < θ3 <
π

2

< θ1 < θ2 < θ3 < π
π

2

https://dl.doubtnut.com/l/_NxQqtD8JmnOV
https://dl.doubtnut.com/l/_8O70Lbs9LxEo


D. 

Answer: B

Watch Video Solution

π > θ1 > θ2 > θ3 >
π

2

3. Two non-mixing liquids of densities  and  are put in

a container. The height of each liquid is . A solid cylinder of

length  and density  is put in this container. The cylinder

�oats with its axis vertical and length  in the denser

liquid. The density  is equal to :

A. 

B. 

C. 

D. 

ρ (n > 1)

h

L d

pL(p < 1)

d

{2 + (n + 1)p}ρ

{2 + (n − 1)p}ρ

{1 + (n − 1)p}ρ

{1 + (n + 1)p}ρ

https://dl.doubtnut.com/l/_8O70Lbs9LxEo
https://dl.doubtnut.com/l/_fJ1WXOPzgmp3


Answer: C

Watch Video Solution

4. A wind with speed  blows parallel to the roof of a

house. The area of the roof is . Assuming that the

pressure inside the house is atmospheric pressure, the force

exerted by the wind on the roof and the direction of the force

will be 

A.  N, downwards

B.  N, upwards

C.  N, upwards

D.  N, downwards

Answer: C

40m/s

250m2

(Pair = 1.2kg/m3)

4.8 × 105

4.8 × 105

2.4 × 105

2.4 × 105

https://dl.doubtnut.com/l/_fJ1WXOPzgmp3
https://dl.doubtnut.com/l/_wl3OLWYt9Sm4


Watch Video Solution

5. The approximate depth of an ocean is . The

compressibility of water is  and density of

water is . What fractional compression of water will be

obtained at the bottom of the ocean?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2700m

45.4 × 10− 11Pa− 1

103 kg

m3

0.8 × 10− 2

1 × 10− 2

1.2 × 10− 2

1.4 × 10− 2

https://dl.doubtnut.com/l/_wl3OLWYt9Sm4
https://dl.doubtnut.com/l/_VPdC6T8E6dL3
https://dl.doubtnut.com/l/_swkP6srXJgMZ


6. Determine the height above the dashed line XX' attained by

the water stream coming out through the hole is situated at

point B in the diagram given below. Given that

 and .  

A. 10m

B. 7.1 m

C. 5 m

D. 3.2 m

Answer: D

h = 10m, L = 2m α = 30∘

https://dl.doubtnut.com/l/_swkP6srXJgMZ


Watch Video Solution

7. A water drop of radius  m is brokenn into 1000 equal

droplets. Calculate the gain in surface energy. Surface tension

of water ils 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

10− 2

0.075Nm− 1

16.96 × 10− 4J

8.48 × 10− 4J

4.24 × 10− 4J

2.12 × 10− 4J

https://dl.doubtnut.com/l/_swkP6srXJgMZ
https://dl.doubtnut.com/l/_PllgWLMmcuLZ


8. The lower end of a capillary tube is dipped into water and it

is seen that the water rises through 7.5 cm in the capillary. Find

the radius of the capilary. Surface tension of water

. Contact angle between water and glass 

.

A. 0.2 cm

B. 0.1 cm

C. 0.4 mm

D. 0.2 mm

Answer: D

Watch Video Solution

= 7.5 × 10− 2Nm− 1

= 0∘ . Takeg = 10ms− 2

https://dl.doubtnut.com/l/_0ZWUviuThtei


9. A soap bubble of diameter a is produced using the soap

solution of surface tension T. Find the energy required to

double the radius of the bubble without change of

temperature.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2πa2T

6πa2T

3πa2T

12πa2T

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


10. A boat �oating in a water tank is carrying a number of large

stones. If the stones are unloaded into water, what will happen

to the water level?

A. rises till half the number of stones are unladed and then

begins to fall

B. remains unchanged

C. rises

D. falls

Answer: D

Watch Video Solution

11. Choose the correct statement.

https://dl.doubtnut.com/l/_wqzx59qmLh5o
https://dl.doubtnut.com/l/_kejFeklqdGMS


A. Terminal velocities of rain drops are proportional to

square of their radii

B. Water proof agents decrease the angle of contact

between water and �bres

C. Detergents increase the surface tension of water

D. Hydraullic machines work on the principle of Torricelli's

law

Answer: A

View Text Solution

12. A 20 cm long capillary tube is dipped vertically in water and

the liquid rises upto 10 cm. If the entire system is kept is a

https://dl.doubtnut.com/l/_kejFeklqdGMS
https://dl.doubtnut.com/l/_YsGktITrcv7j


freely falling platform, the length of the water column in the

tube will be

A. 5 cm

B. 10 cm

C. 15 cm

D. 20 cm

Answer: D

Watch Video Solution

13. By sucking a straw a student can reduce the pressure in his

lungs to  of  Using the

straw, he can drink water from a glass up to a maximum depth

of :

750mm Hg(density) = 13.6kg/cm3)

https://dl.doubtnut.com/l/_YsGktITrcv7j
https://dl.doubtnut.com/l/_JKM54DoRxpO8


A. 10.2 cm

B. 75.3 cm

C. 13.6 cm

D. 1.96 cm

Answer: C

Watch Video Solution

14. What is ratio of surface energy of 1 small drop and 1 large

drop, if 1000 small drops combined to form 1 large drop

A. 

B. 

C. 

1: 100

1: 1000

1: 10

https://dl.doubtnut.com/l/_JKM54DoRxpO8
https://dl.doubtnut.com/l/_XsTJzOC89ANa


D. 

Answer: A

Watch Video Solution

0.1: 1

15. A solid �oats such that its  part is above the water

surface. Then, the density of solid is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1/3

744kgm− 3

kgm− 31000

3

kgm− 32000

3

910kgm− 3

https://dl.doubtnut.com/l/_XsTJzOC89ANa
https://dl.doubtnut.com/l/_LOk9V2cawDNe


16. The amount of work done in blowing a soap bubble such

that its diameter increases from d to D is (T=surface tension of

the solution)

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2π(D2 − d2)S

π(D2 − d2)S

4π(D2 − d2)S

8π(D2 − d2)S

https://dl.doubtnut.com/l/_LOk9V2cawDNe
https://dl.doubtnut.com/l/_4UT6dgSNDKW5


17. When the temperature increased the angle of contact of a

liquid

A. increases

B. decreases

C. remains constant

D. �rst increases and then decreases

Answer: B

Watch Video Solution

18. A bubble is at the bottom of the lake of depth h. As the

bubble comes to sea level, its radius increases three times. If

https://dl.doubtnut.com/l/_BkNlpWN95vir
https://dl.doubtnut.com/l/_EboYuhVnXa7H


atmospheric pressure is equal to  metre of water column, then

h is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

l

26l

l

25l

30l

19. 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 . The block will theng/2

https://dl.doubtnut.com/l/_EboYuhVnXa7H
https://dl.doubtnut.com/l/_X7LOPhSPe0Xz


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: B

Watch Video Solution

20. A small metal sphere of radius a is falling with a velocity 

through a vertical column of a viscous liquid. If the coe�cient

of viscosity of the liquid is , then the sphere encounters an

opposing force of

A. 

B. 

υ

η

6πηa2υ

6ηυ

πa

https://dl.doubtnut.com/l/_X7LOPhSPe0Xz
https://dl.doubtnut.com/l/_jCQlCKiJ6Pb0


C. 

D. 

Answer: C

Watch Video Solution

6πηaυ

πηυ

6a3

21. A �ow of liquid is streamline, if the Reynolds' number is

A. less than 1000

B. greater than 1000

C. between 2000 to 3000

D. between 4000 to 5000

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_jCQlCKiJ6Pb0
https://dl.doubtnut.com/l/_00WMVa4DIsQe


22. A certain number of spherical drops of a liquid of radius 

coalesce to form a single drop of radius  and volume . If 

is the surface tension of the liquid, then

A. energy=4VT  is released

B. energy = 3 VT  is absorbed

C. energy  is released

D. energy is neither released nor absorbed

Answer: C

Watch Video Solution

r

R V T

( − )
1

r

1

R

( + )
1

r

1

R

= 3V T( − )
1

R

1

r

https://dl.doubtnut.com/l/_00WMVa4DIsQe
https://dl.doubtnut.com/l/_QUxWK19QR5kE


23. A drop of some liquid of volume  is placed on the

surface of a glass slide. Then, another glass forms a thin layer

of area  between the surfaces of the two slides. To

separate the slides a force of  dyne has to be applied

normal to the surfaces. The surface tension of the liquid is (in

dyne 

A. 60

B. 70

C. 80

D. 90

Answer: C

Watch Video Solution

0.04cm3

20cm2

16 × 105

cm− 1)

https://dl.doubtnut.com/l/_REqw4Wqmm1iy
https://dl.doubtnut.com/l/_VQpdU2GfIkWr


24. Under isothermal condition, energy E is supplied to a soap

bubble of surface tension  and radius r, to double the radius

of the soap bubble. The value of E is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

σ

16πr2σ

24πr2σ

8πr2σ

12πr2σ

25. A 20 cm long capillary tube is dipped in water. The water

rises up to 8 cm. If the entire arrangement is put in a freely

https://dl.doubtnut.com/l/_VQpdU2GfIkWr
https://dl.doubtnut.com/l/_QXkjRtXmb5fV


falling elevator, the length of water column in the capillary

tube will be

A. 4 cm

B. 20 cm

C. 8 cm

D. 10 cm

Answer: B

Watch Video Solution

26. The wattability of a surface by a liquid depends primarily on

A. viscosity

B. surface tension of liquid and air

https://dl.doubtnut.com/l/_QXkjRtXmb5fV
https://dl.doubtnut.com/l/_doAmGx042mZ4


C. density

D. angle of contact between the surface and the liquid

Answer: D

Watch Video Solution

27. The pressure exerted at any point in an enclosed �uid is

transmitted equally in all directions. This is known as

A. Archimedes principle

B. Law of �oatation

C. Pascal's law

D. Bernoulli's principle

Answer: C

https://dl.doubtnut.com/l/_doAmGx042mZ4
https://dl.doubtnut.com/l/_D7iQNAMMKROv


Watch Video Solution

28. There are two identical small holes on the opposite sides of

a tank containing a liquid. The tank is open at the top. The

di�erence in height between the two holes is . As the liquid

comes out of the two holes. The tank will experience a net

horizontal force proportional to. 

.

h

https://dl.doubtnut.com/l/_D7iQNAMMKROv
https://dl.doubtnut.com/l/_voa9bNMHGitE


A. 

B. h

C. 

D. 

Answer: B

Watch Video Solution

√h

h3 / 2

h2

29. Water rises to a height of 10 cm. in a certain capillary tube.

If in the same tube, level of Hg is depressed by 3.42 cm.,

compare the surface tension of water and mercury. Sp. Gr. Of

Hg is 13.6 the angle of contact for water is zero and that for Hg

is 

A. 

135∘ .

13: 2

https://dl.doubtnut.com/l/_voa9bNMHGitE
https://dl.doubtnut.com/l/_AzwjMKRv9kAa


B. 

C. 

D. 

Answer: D

Watch Video Solution

5: 16

16: 5

2: 13

30. Two capillary tubes of lengths in the ratio  and radii in

the ratio  are connected in series. Assume the �ow of the

liquid through the tube is steady. Then, the ratio of pressure

di�erence across the tubes is

A. 

B. 

C. 

2: 1

1: 2

1: 8

1: 16

32: 1

https://dl.doubtnut.com/l/_AzwjMKRv9kAa
https://dl.doubtnut.com/l/_ligGsnalgZpC


D. 

Answer: C

Watch Video Solution

1: 1

31. Two spherical soap bubbles of diameters 10 cm and 6 cm

are formed, one at each end of a narrow horizontal glass tube.

If the surface tension of the soap solution is , then

the pressure di�erence in pascal between the two ends of the

tube is

A. 16

B. 1.6

C. 0.016

D. 0.08

0.03Nm− 1

https://dl.doubtnut.com/l/_ligGsnalgZpC
https://dl.doubtnut.com/l/_jal91rPfYZRR


Answer: B

Watch Video Solution

32. The ratio of inetial force to viscous force of a �uid is called

A. coe�cient of viscosity

B. surface tension

C. Reynolds number

D. speci�c gravity

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_jal91rPfYZRR
https://dl.doubtnut.com/l/_c3nrFV0heobQ


33. The excess pressure inside one soap bubble is three times

that inside a second bubble. The ratio of the volume of �rst

bubble to that of the second

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1: 27

27: 1

1: 9

9: 1

34. Water rises to a height of 20 mm in a capillary. If the radius

of the capillary is made one-third of its previous value, then the

https://dl.doubtnut.com/l/_EIySsDUZ8nnw
https://dl.doubtnut.com/l/_rSAqKTb4DcQl


new value of capillary rise will be

A. 

B. 60 mm

C. 

D. 180 mm

Answer: A

Watch Video Solution

mm
20

3

mm
20

9

35. The unit of viscosity in the CGS system is poise (P) and that

in SI is poiseuille (Pl). Which of the following statement is

correct ?

A. 1 P = 1 Pl

https://dl.doubtnut.com/l/_rSAqKTb4DcQl
https://dl.doubtnut.com/l/_RstTa5dqd5ZS


B. 1 P= 10 Pl

C. 10 P = 1Pl

D. None of these

Answer: C

View Text Solution

36. Liquid rises to a height of 2 cm in a capillary tube and the

angle of contact between the solid and the liquid is zero. If the

tube is depressed more now so that top of capillary is only 1

cm above the liquid, then the apparent angle of contact

between the solid and the liquid is

A. 

B. 

0∘

30∘

https://dl.doubtnut.com/l/_RstTa5dqd5ZS
https://dl.doubtnut.com/l/_3c3UKsc2lbWr


C. 

D. 

Answer: C

Watch Video Solution

60∘

90∘

37. The ratio of radii of two bubbles is . What is the ratio of

excess pressures inside them ?

A. 

B. 

C. 

D. 

Answer: A

2: 1

1: 2

1: 4

2: 1

4: 1

https://dl.doubtnut.com/l/_3c3UKsc2lbWr
https://dl.doubtnut.com/l/_enBnDMzfDawR


Watch Video Solution

38. A solid of density D is �oating in a liquid of density d. If V is

the volume of solid submerged in the liquid and V is the total

volume of the solid, then  is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

V /V

d

D

D

d

D

d + D

D + d

D

https://dl.doubtnut.com/l/_enBnDMzfDawR
https://dl.doubtnut.com/l/_6mMIohYqCk4m


39. A rectangular vessel when full of water takes 10 minutes to

be emptied through an ori�ce in its bottom. How much time

will it take to be emptied when half �lled with water

A. 3 min

B. 5 min

C. 7 min

D. 9 min

Answer: C

Watch Video Solution

40. Water is moving with a speed of  through a pipe

with a cross-sectional area of . The water gradually

5.18ms− 1

4.20cm2

https://dl.doubtnut.com/l/_dv5IfFzg6p6V
https://dl.doubtnut.com/l/_KwvKXVuIt0lE


descends  as the pipe increase in area to . The

speed of �ow at the lower level is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

9.66m 7.60cm2

2.86ms− 1

3.0ms− 1

3.82ms− 1

5.7ms− 1

41. A block of ice in which a piece of stone is embedded is

�oating on water contained in a beaker. When all the ice melts

the level of water in the beaker

A. rises

https://dl.doubtnut.com/l/_KwvKXVuIt0lE
https://dl.doubtnut.com/l/_VBiK5y14USLW


B. falls

C. remains unchanged

D. None of the above

Answer: B

Watch Video Solution

42. Assertion : The water rises higher in a capillary tube of

smell diameter than in the capillary tube of large diameter. 

Reason : Height through which liquid rise in capillary tube

inversely proportional to the capillary tube.

A. If both Assertion and Reason ar true and Reason is the

correct explanation of Assertion.

https://dl.doubtnut.com/l/_VBiK5y14USLW
https://dl.doubtnut.com/l/_oHg6xsLPFRHA


B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If both Assertion and Reason are false.

Answer: A

View Text Solution

43. Water rises in plant �bres due to

A. capillarity

B. viscosity

C. �uid pressure

D. osmosis

https://dl.doubtnut.com/l/_oHg6xsLPFRHA
https://dl.doubtnut.com/l/_yrMXitVecAEs


Answer: A

Watch Video Solution

44. The excess pressure inside a spherical soap bubble of

radius 1 cm is balanced by a column of oil (speci�c gravity

), 2 mm high, the surface tension of the bubble is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

= 0.8

3.92Nm− 1

0.0392Nm− 1

0.392Nm− 1

0.00392Nm− 1

https://dl.doubtnut.com/l/_yrMXitVecAEs
https://dl.doubtnut.com/l/_mR1d49rTtMbV


45. Water from a tap emerges vertically downwards with initial

velocity . The cross-sectional area of the tap is A. The

�ow is steady and pressure is constant throughout the stream

of water. The distance  vertically below the tap, where the

cross-sectional area of the stream becomes  is 

A. 2 m

B. 1 m

C. 0.5 m

D. 4 m

Answer: B

Watch Video Solution

4ms− 1

h

( )A
2

3

(g = 10m/s2)

https://dl.doubtnut.com/l/_JwKbeMUYRaUf
https://dl.doubtnut.com/l/_UU24bwpoSEcZ


46. At C, to attain the terminal velocity how fast willan

aluminium sphre of radii 1 mm fall though water. Assume �ow

to be laminar �ow and speci�c gravity (AI)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

20.

= 2.7ηwater = 8 × 10− 4Pa

9.2ms− 1

6.9ms− 1

4.6ms− 1

2.3ms− 1

47. Water �ows in a streamline manner through a capillary

tube of radius a. The pressure di�erence being P and the rate

https://dl.doubtnut.com/l/_UU24bwpoSEcZ
https://dl.doubtnut.com/l/_jZZMjIGAsuWy


of �ow is Q . If the radius is reduced to  and the pressure

di�erence is increased to 2P, then �nd the rate of �ow.

A. 4Q

B. Q

C. 

D. 

Answer: D

Watch Video Solution

a/2

Q

4

Q

8

48. A rain drop of radius 0.3 mm has a terminal velocity in air

1m/s. the viscosity of air is  poise. The viscous force

on it is-

A.  dyne

18 × 10− 5

101.37 × 10− 4

https://dl.doubtnut.com/l/_jZZMjIGAsuWy
https://dl.doubtnut.com/l/_fho37PCAmVh1


B.  dyne

C.  dyne

D.  dyne

Answer: B

Watch Video Solution

101.73 × 10− 2

16.95 × 10− 5

16.95 × 10− 4

49. If two soap bubbles of di�erent radii are connected by a

tube

A. air �ow from bigger bubble to the smaller bubble till

sizes becomes equal

B. air �ow from bigger bubble to the smaller bubble till

sizes are interchanges

https://dl.doubtnut.com/l/_fho37PCAmVh1
https://dl.doubtnut.com/l/_Uk3VZPADmAyq


C. air �ow from smaller bubble to bigger bubble

D. there is no �ow of air

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_Uk3VZPADmAyq

