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(HINGLISH)

MECHANICAL PROPERTIES OF FLUIDS

Solved Examples

1. A drawing pin with a tip area of 0.1 mm  is pushed against a

board with a force of 30 N. Calculate the pressure exerted at

the tip.

Watch Video Solution

2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_JQkuHO2W3VJ9
https://dl.doubtnut.com/l/_i72MkXQaUwaw


2. The two thigh bones (femur bones) each of cross-sectional

area  support the upper part of a human body of mass

40 kg . Estimate the average pressure sustained by the femurs.

Watch Video Solution

10cm2

g = 10m/s2

3. The area of the smaller piston of a hydraulic press is 

and that of larger piston is . How much weight can be

raised on the larger piston by a  f exerted on the smaller

piston?

Watch Video Solution

1cm2

22cm2

200kg

https://dl.doubtnut.com/l/_i72MkXQaUwaw
https://dl.doubtnut.com/l/_3wVAOnJEU7ds


4. Two syringes of di�erent cross-sections (without needles)

�lled with water are connected with a tightly �tted rubber tube

�lled with water. Diameters of the smaller piston and larger

piston are 1.0cm and 3.0 cm respectively. 

(a) Find the force on the larger piston when a force of 10N is

applied to the smaller piston. 

(b) The smaller piston is paused in through 6.0 cm, much does

the larger piston move out?

Watch Video Solution

5. The diameter of smaller piston of a hydraulic press is 3 cm

that of a larger piston is 20cm. If a weight of 50 kg f is placed

on the smaller piston, what will be the force exerted by the

larger piston? If the stroke of smaller piston is 5cm, calculate

https://dl.doubtnut.com/l/_cmZIz529VwWj
https://dl.doubtnut.com/l/_N0Cwyt7Ijuqr


the distance through which the larger will move after 6

strokes?

Watch Video Solution

6. Calculate the length of mercury column in a barometer tube

which is inclined at an angle of  with horizontal direction if

the atmospheric pressure is 75 cm of mercury.

Watch Video Solution

45∘

7. What is the pressure on a swimmer 10m below the surface of

lake? , atmospheric pressure = 

Watch Video Solution

g = 10ms− 2 1.01 × 105Pa

https://dl.doubtnut.com/l/_N0Cwyt7Ijuqr
https://dl.doubtnut.com/l/_acUisIEy6e5x
https://dl.doubtnut.com/l/_XpPBqHHjTnh9
https://dl.doubtnut.com/l/_horuDJ5z6FzD


8. The length breadth and height of a reactangle tank are 8m,

6m and 2m respectively. It is �lled to the rim with a liquid of

density of . Calculate the thrust exerted by the

liquid at the bottom and walls of the tank. Take 

Watch Video Solution

2 × 103kg/m3

g = 9.8m/s2

9. A cylindrical tube of cross sectional area  is �lled with

water to a height of 10cm. The tube carries a tight �tting

piston of negligible mass. What will be the pressure exerted at

the bottom of the tube when a mass of 2 kg placed on the

piston? Atmospheric pressure can be ignored.

Watch Video Solution

20cm2

https://dl.doubtnut.com/l/_horuDJ5z6FzD
https://dl.doubtnut.com/l/_vWthZ2hfG8wq


10. At a depth of 1000 m in an ocean (a) what is the absolute

pressure? (b) what is the gauge pressure? (c ) Find the force

acting on the window of area  of a submarine at

this depth, the interior of which is maintained at sea-level

atmospheric pressure. The density of sea water is

, . Atmospheric pressure = 

.

Watch Video Solution

20cm × 20cm

1.03 × 103kgm− 3 g = 10ms− 2

1.01 × 105Pa

11. A barometer is kept in an elevator accelerating upwards at

. If the barometer reads 77 cm of Hg, what will be the

air pressure in the elevator?

Watch Video Solution

4.9m/s2

https://dl.doubtnut.com/l/_OaPYsCXLfakx
https://dl.doubtnut.com/l/_ztudeS7yxG6x
https://dl.doubtnut.com/l/_GP2e7WAFhqn6


12. A body weights 5 kg in air. Calculate the apparent weight of

the body in water if its density is .

Watch Video Solution

2000kg/m3

13. A metal cube of mass 10 kg is �oating in a liquid with  of

its volume inside the liquid. Calculate: 

(i) buoyant force acting on the cube. 

(ii) ratio between density of cube and density of liquid. 

Take 

Watch Video Solution

3

4

g = 10m/s2

14. A ring of pure gold  is suspected to be

hollow from inside. It weighs 40.350 g in air and 35.965 g in

(p = 19.3g/cm3)

https://dl.doubtnut.com/l/_GP2e7WAFhqn6
https://dl.doubtnut.com/l/_kXUrhulJE9sT
https://dl.doubtnut.com/l/_oqQuOEzhApTl


water. Calculate the volume of the hollow portion in gold, if

any.

Watch Video Solution

15. A solid body is �oating in water with 5/6th of its volume

inside the water. What fraction of its volume will be outside if

it ftoats in a liquid of speci�c gravity 1.6?

View Text Solution

16. A spring balance reads 10 kg when a bucket of water is

suspended from it. What is the reading on the spring balance

when (i) an ice cube of mass 1.5 kg is put into the bucket (ii) an

iron piece of mass 7.8 kg suspended by another spring is

https://dl.doubtnut.com/l/_oqQuOEzhApTl
https://dl.doubtnut.com/l/_ikUfGeTOo4IN
https://dl.doubtnut.com/l/_KrZ0MjX70ngY


immersed with half its volume inside the water n the bucket.

Relative density of iron = 7.8

Watch Video Solution

17. A merchant claims to sell pure gold coins of relative density

19.3. He sells gold coins of weight 26.075 gf to a customer. In

order to check the purity of gold coins, the customer weighs

the coins when immersed in pure water and funds that they

weigh 24.225 gf in, water. Was the merchant lying?

View Text Solution

18. A tank conatins iodine and water as shown in the adjoining

�gure. As aluminium cube of side 5cm is the equlibrium as

shown. Calculate the fraction of volume of cube inside the

https://dl.doubtnut.com/l/_KrZ0MjX70ngY
https://dl.doubtnut.com/l/_FFEl2H0FDw1q
https://dl.doubtnut.com/l/_yLLbjZTbRRnS


iodine? Take 

Relative density of iodine =4.927 

Relative density of Aluminium =2.7 

Watch Video Solution

19. A sample of milk consists of pure milk (density = 1080 kg/m

 diluted with water  and has a

density of 1042 kg/m  Calculate the percentage of water by

volume of milk.

Watch Video Solution

3) (density = 1000 kg/m3)

3.

20. A circular metal plate of radius 4 cm rests on a layer of

castor oil 2 mm thick, whose coe�cient of viscosity is 16.5

https://dl.doubtnut.com/l/_yLLbjZTbRRnS
https://dl.doubtnut.com/l/_3TpIMuado4HV
https://dl.doubtnut.com/l/_AsGZDPOttACh


 Calculate the horizontal force required to move the

plate with a speed of 3 cm/s.

Watch Video Solution

Nsm− 2.

21. A square metal plate of 5 cm side is moving parallel to

another plate with a velocity of 10 cm/s. Both the plates are

immersed in water. If the viscous force is 300 dyne and

viscotity of water is 0.01 poise, then calculate the distance

between the paltes.

Watch Video Solution

22. The velocity of water near a river's surface is 20 km/hr. If the

depth of the river is 4 m, calculate the shearing stress between

https://dl.doubtnut.com/l/_AsGZDPOttACh
https://dl.doubtnut.com/l/_FsiPTJbZYGpf
https://dl.doubtnut.com/l/_3JweUP4FmjXK


the horizontal layers of water. Take, coe�cient of viscosity of

water = 0.01 poise.

Watch Video Solution

23. A metal block of area 0.10  is connected to a 0.02 kg

mass via a string. The string passes over an ideal pulley

(considered massless and frictionless) as shown in �gure. A

liquid with a �im of thickness 0.15 mm is placed between the

plate and the table. When released the plate movees to the

right with a constant speed of 0.075 m . What is the

m2

s− 1

https://dl.doubtnut.com/l/_3JweUP4FmjXK
https://dl.doubtnut.com/l/_mFFTfr7UU1zZ


coe�cient of viscosity of the liquid? 

Watch Video Solution

24. A liquid �ows through a horizontal pipe of varying cross

section at a rate of 10 litres per minute. Find the velocity of

liquid at a point where radius of pipe is 5 cm.

Watch Video Solution

https://dl.doubtnut.com/l/_mFFTfr7UU1zZ
https://dl.doubtnut.com/l/_MytxFvo5t4Bf


25. Water is �owing at a speed of 0.5 m/s through a horizontal

pipe of internal diameter 3 cm. Determine the diameter of the

nozzle if the water is to emerge at a speed of 3 m/s.

Watch Video Solution

26. Calculate the speed at which the velocity of stream of water

will be equal to 30 cm of mercury column.

Watch Video Solution

27. A pressure meter when attached with a closed horizontal

pipe shows a reading of  When the valve of

the pipe is opened, the reading of the pressure meter falls to

5 × 105  N/m2.

https://dl.doubtnut.com/l/_Ar6hVav5e74I
https://dl.doubtnut.com/l/_23hBBgntZ1vg
https://dl.doubtnut.com/l/_FhK0uj0feQEN


 Determine the speed of the water �owing in

the pipe.

Watch Video Solution

3.5 × 105N /m2.

28. A fully loaded Boeing aircraft has a mass of . Its

total wing area is  . It is in level �ight with a speed of 

.  

(a) Estimate the pressure di�erence between the lower and

upper surfaces of the wings 

(b) Estimate the fractional increases in the speed of the air on

the upper surfaces of the wing relative to the lower surface.

The density of air is .

Watch Video Solution

3.3 × 105kg

500m2

960km/h

1.2kg/m3

https://dl.doubtnut.com/l/_FhK0uj0feQEN
https://dl.doubtnut.com/l/_DXyftCdZKJdP


29. What is the minimum pressure required to force blood

from the heart to the top of the heart (a vertical distance of 50

cm) ? Assume that the density of blood is  and

neglect friction.

Watch Video Solution

1.04gcm − 3

30. Two horizontal pipes of di�erent diameters are connected

together and water is allowed to �ow through them. The speed

of water in the �rst pipe is 5 m/s and the pressure is

 What will be the speed and pressure of

water in the second pipe? The diameters of �rst and second

pipes are 2 cm and 4 cm, respectively.

Watch Video Solution

1.5 × 104N /m2 ?

https://dl.doubtnut.com/l/_lQhckHTZAZfm
https://dl.doubtnut.com/l/_verkx7OCdDQt
https://dl.doubtnut.com/l/_pFk0ZnQb7RPO


31. A pitot tube is mounted in a main pipe of diameter 40 cm. If

the di�erence in pressure indicated by the gauge ie 6cm of

water column, calculate the volume of air passing through the

main pipe in two minutes.

View Text Solution

32. Calculate the velocity with which water emerges from an

ori�ce in a tank if the gauge pressure is  N/m before

the �ow starts.

Watch Video Solution

2 × 105

33. A cylindrical drum of radius 20 cm has a capacity of 

of water. It contains  of water and is placed on an iron

2.5m3

1.8m3

https://dl.doubtnut.com/l/_pFk0ZnQb7RPO
https://dl.doubtnut.com/l/_UrDgjkE9y5t1
https://dl.doubtnut.com/l/_Wc1GVlRbBHGJ


block of same size as the drum. Calculate the horizontal range

of water on the ground from an ori�ce made at lower end of

drum, perepndicular to its length.

View Text Solution

34. The diameter of a horizontal tube at points A and B are 6

cm and 3 cm, respectively. Two manometer limbs are attached

at A and B. When water is allowed to �ow through the tube,

pressure di�erence of 10 cm is noted between the limbs.

Calculate the rate of �ow of water in the tube.

Watch Video Solution

35. The following observations were made in an experiment

with Poiseuille's apparatus: 

https://dl.doubtnut.com/l/_Wc1GVlRbBHGJ
https://dl.doubtnut.com/l/_IJcFp2FzZ7i3
https://dl.doubtnut.com/l/_TzeZa4Nf8o4N


Diameter of tube = 0.1 cm 

Density of liquid=2.4 g/cm   

Volume of liquid collected per minute   

Pressure head of liquid = 25 cm 

Length of tube = 20 cm 

Using the above data, calculate the viscosity of the liquid.

View Text Solution

3

= 10cm3

36. A capillary tube of length 25 cm and diameter 0.1cm is �tted

horizontally to a vessel full of a liquid of coe�cient of visocity

0.012 cgs unit. The depth of the capillary tube below the

surface of liquid is 15 cm. If the density of liquid is ,

calculate the amount of the liquid that will �ow out in 7

minutes. Take 

Watch Video Solution

0.8g/cm3

g = 980cm/s2

https://dl.doubtnut.com/l/_TzeZa4Nf8o4N
https://dl.doubtnut.com/l/_q9QoLq9KySvf


37. While giving a patient a blood transfusion, a bottle is set up

to pass the blood through a needle of length 2 cm and internal

diameter 0.35 mm. If the level of blood is 1.4 m above needle,

calculate the rate of �ow and speed of the blood coming out of

the needle. Take, coe�cient of viscosity of blood =0.238 poise.

Density of blood .

Watch Video Solution

= 1020  kg/m3

38. Two tubes P and Q of lengths 100 cm and 30 cm have radii

0.1 mm and 0.2 mm, respectively. A liquid passing through the

two tubes is entering P at a pressure of 60 cm of mercury-and

leaving Q at a pressure of 55 cm of mercury. What is the

pressure at the junction of Pand Q?

View Text Solution

https://dl.doubtnut.com/l/_q9QoLq9KySvf
https://dl.doubtnut.com/l/_D1ptIPuPB6FO
https://dl.doubtnut.com/l/_c1BWgFQS1G93


View Text Solution

39. Two capillary tubes AB and BC are joined end to end at B,

AB is 16cm long and of diameter 4mm whereas BC is 4cm long

and of diameter 2mm. The composite tube is held horizontally

with A connected to a vessel of water giving a constant head of

3cm and C is open to the air. Calculate the pressure di�erence

between B and C.

Watch Video Solution

40. A cylindrical vessel has three identical horizontal tubes of

length 40 cm, each coming out at heights 0, 5 and 9 cm,

respectively. What will be the length of a single over�ow tube

of the same radius as that of identical tubes which can replace

https://dl.doubtnut.com/l/_c1BWgFQS1G93
https://dl.doubtnut.com/l/_tAJfYzkJd0jl
https://dl.doubtnut.com/l/_gko4uaske0ZQ


the three tubes if placed at the bottom of the vessel if the level

of liquid in the cylindrical vessel is kept constant at 20 cm.

View Text Solution

41. A rain drop of radius 0.3 mm falls through air with a

terminal viscosity of . The viscosity of air is 

poise. The viscous force on the rain drop is

Watch Video Solution

1ms− 1 18 × 10− 5

42. A gas bubble of radius 1 cm rises at a constant rate of 3

mm/s through a solution of density 4.16 g/cm  Determine the

coe�cient of viscosity of the solution. Neglect the density of

the gas.

View Text Solution

3.

https://dl.doubtnut.com/l/_gko4uaske0ZQ
https://dl.doubtnut.com/l/_9NchFhTJZgHH
https://dl.doubtnut.com/l/_zW04K9XWot8t


43. An iron ball of radius 0.2 cm and density 7.8 g/cm  falls

through a tank of oil of density  and

viscosity 9.92 poise. 

What will the terminal velocity of the iron ball in the oil? Also,

determine its terminal velocity in water of viscosity

.

View Text Solution

3

= 1.5 × 103  kg/m3

10− 3  Nsm − 2

44. 27 rain drops of radius 1 mm each are falling down with a

terminal velocity of 4 cm/s. They then coalesce to form a

bigger drop. Determine the radius of bigger drop.

Watch Video Solution

https://dl.doubtnut.com/l/_zW04K9XWot8t
https://dl.doubtnut.com/l/_JrD5jLIfAO9I
https://dl.doubtnut.com/l/_m2HJvCYLUWZi
https://dl.doubtnut.com/l/_h38LTu7vmlO3


45. A sphere is dropped under gravity through a �uid of

viscosity . Taking the average acceleration as half of the initial

acceleration, show that the time to attain the terminal velocity

is independent of the �uid density.

Watch Video Solution

η

46. The following observations were made in an experiment

noith Poiseuille's apparatus: Calculate the average velocity of

water in a tube of radius 0.05 cm so that the �ow is turbulent.

Take, viscosity of water = 0.001 Pa s.

Watch Video Solution

https://dl.doubtnut.com/l/_h38LTu7vmlO3
https://dl.doubtnut.com/l/_VgvNxFcojHwd


47. The �ow rate of water from a tap of diameter 1.25 cm is

. The coe�cient of viscosity of water is 

. After sometime, the �ow rate is increased to 

. Characterise the �ow for both the �ow rates.

Watch Video Solution

0.48L/min

10− 3Pa − s

3L/min

48. A rectangular frame of length 20 cm is dipped in a soap

solution and then raised, forming a soup �lm on the frame. The

pull required is 2.83 g wt more before the �lm breaks. Calculate

the surface tension of the liquid.

View Text Solution

https://dl.doubtnut.com/l/_UKZIsB8u5zZY
https://dl.doubtnut.com/l/_PmpkFHwaH9kS


49. A soap bubble is blown from a radius of 1 cm to 2 cm.

Calculate the work done in doing so, if the surface tension of

the soap solution is 42 dyne/cm.

Watch Video Solution

50. A drop of liquid of surface tension  and diameter D breaks

up into 8 tiny drops. Calculate the resulting change in energy.

View Text Solution

σ

51. Two soap bubbles of radii 2 cm and 5 cm coalesce under

isothermal condition in vaccum, to form a bigger bubble. Find

the radius of new bubble.

Watch Video Solution

https://dl.doubtnut.com/l/_S1aqUJ1SChOq
https://dl.doubtnut.com/l/_OXAlmddyaH0B
https://dl.doubtnut.com/l/_lBTwZmhNcwa6


52. A glass plate of length 8cm, breadth 3 cm and thickness

0.2cm weighs 15 g in air. What will the apparent weight of the

plate if it is half immersed vertically in water its long side held

hrizontal? Take, Surface tension of water =70 dyne/cm

Watch Video Solution

53. n small droplets of water, each of radius r, coalesce ot form

a single drop of radius R. Find 

(i) Velocity acquired by bigger drop if all the energy released is

converted into kinetic energy. 

(ii) Rise in temperature. 

Take, surface tension of water   

Mechanical equivalent of heat =Q

W h Vid S l i

= σ

https://dl.doubtnut.com/l/_lBTwZmhNcwa6
https://dl.doubtnut.com/l/_pIM9ZvMTSxbm
https://dl.doubtnut.com/l/_QYmE57QsBOD1


Watch Video Solution

54. Calculate the pressure inside a small air bubble of radius

0.2 mm located just below the surface of water. Take, 

Surface tension of water   

Atmospheric pressure 

Watch Video Solution

= 7.2 × 10− 2N /m

= 1.01 × 105N /m2

55. If the excess pressure inside a soap bubble of radius 5 mm

is balanced by a 1.5 mm column of oil of speci�c gravity 0.76,

�nd the surface tension of the soap solution.

View Text Solution

https://dl.doubtnut.com/l/_QYmE57QsBOD1
https://dl.doubtnut.com/l/_IcAMwYnnIGWx
https://dl.doubtnut.com/l/_mTQjeWhXCZDl


56. A glass tube having 2 mm bore is dipped vertically into a

vessel containing mercury such that its lower end is 8 cm

below the mercury surface. Determine the gauge pressure of

air in the tube to blow a hemispherical bubble at its lower end.

Take, density of mercury   

Surface tension of mercury = 36 dyne/cm

View Text Solution

= 13.6g/cm3

57. The lower end of a capillary tube of diameter 2.00 mm is

dipped 8.00 cm below the surface of water in a beaker. What is

the pressure required in the tube in order to blow a

hemispherical bubble at its end in water? The surface tension

of water at the temperature of the experiments is

. 1 atmospheric pressure 7.30 × 10− 2N/m = 1.01 × 105Pa

https://dl.doubtnut.com/l/_EWuCIHMkJG49
https://dl.doubtnut.com/l/_rteQskPNRoMc


density of water . Also

calculate the excess pressure.

View Text Solution

= 7000  kg/m3, g = 9.80 ms − 2

58. A capillary tube of radius 0.5 mm is dipped in a vessel

containing water. Calculate the height to which water will rise

in the capillary tube. Take, surface tension of water

Watch Video Solution

= 7.4 × 10− 3  N/m.

59. A liquid of speci�c gravity 0.8 rises up in a capillary tube up

to a height of 10 cm, while mercury falls down by 4 cm in the

same tube. If the angle of contact between surface of the tube

and liquid is zero and it is  for mercury, calculate the ratio135∘

https://dl.doubtnut.com/l/_rteQskPNRoMc
https://dl.doubtnut.com/l/_YKortPUeSL1w
https://dl.doubtnut.com/l/_NqwJbueHtmm2


of surface tension of mercury and the liquid. Take, speci�c

gravity of mercury 

Watch Video Solution

= 13.6cos 135∘ = − 0.71

60. The radii of two capillary tubes A and B are in the ratio of

3:1. If water rises to a height of 3 cm in tube A, how much it will

rise in tube B. If the tube A is inclined at an angle of  with

the vertical, then what will the position of water in the tube.

Watch Video Solution

30∘

61. A U-tube is made of capillaries of bore 2 mm and 4mm,

respectively. The tube is held vertically inverted with the open

ends below the surface liquid in a beaker. Calculate the

di�erence in the levels of the meniscus in the two limbs. Take. 

https://dl.doubtnut.com/l/_NqwJbueHtmm2
https://dl.doubtnut.com/l/_qXtfBdQci4CI
https://dl.doubtnut.com/l/_D1dyDSlq0M8l


Practice Problems

Surface tension of liquid =48 dyne/cm density   

Angle of contact between liquid and glass   

.

View Text Solution

= 0.8gcm− 3

= 0∘

g = 980cm/s2

1. Calculate the pressure that a man of weight 70 kgf will exert

on ground. 

(a) When he is standing on feet. 

(b) When he is lying on the ground. 

The are of foot is  and area of his body is .

Watch Video Solution

70cm2 0.5m2

https://dl.doubtnut.com/l/_D1dyDSlq0M8l
https://dl.doubtnut.com/l/_xxRAoml6hGYu


2. Calculate the gauge pressure on an object at a depth of 20

m below the surface of a container �lled with water.

Watch Video Solution

3. The total weight of a loaded four wheeler is 10000 kg. All the

wheels show an air pressure of 40 kg f/cm  each. If all wheels

are identical and load is distributed equally on all the four

wheels, then �nd the area of contact of each wheel with the

road.

View Text Solution

2

4. The barometer readings at the ground �oor and at the top

�oor of a building are 80.55 cm and 80.00 cm, respectively. The

https://dl.doubtnut.com/l/_8DcQIuTPR7dw
https://dl.doubtnut.com/l/_4cPNyWV5HBIq
https://dl.doubtnut.com/l/_tiW0ZGoiS6pu


air density is 1.36 kg/m  and density of mercury is 13600 kg/m

 Calculate height of the building,

View Text Solution

3

3.

5. In a hydraulic press, the area of smaller and larger pistons

are , respectively. Calculate the weight which

can be raised by larger piston if a force of 100 kgf is applied on

smaller piston.

Watch Video Solution

5cm2 and 20cm2

6. The diameters of neck and bottom of a bottle are 3 cm and

18 cm, respectively. What will be the force exerted on the

bottom of a bottle if a force of 0.9 kgf is applied at the neck of

the bottle?

https://dl.doubtnut.com/l/_tiW0ZGoiS6pu
https://dl.doubtnut.com/l/_PK0iN83IqpCo
https://dl.doubtnut.com/l/_nhjI2z4P5opX


Watch Video Solution

7. In a hydraulic press used for lifting heavy loads, the

diameters of smaller and larger pistons are 2 cm and 5 cm,

respectively. If the smaller piston is pushed in through 5 cm,

then by how much distance will the larger piston move out?

Watch Video Solution

8. A barometer tube is inclined at an angle of  with

horizontal direction. Calculate length of mercury column in

tube if atmospheric pressure is 76 cm of mercury.

Watch Video Solution

30∘

https://dl.doubtnut.com/l/_nhjI2z4P5opX
https://dl.doubtnut.com/l/_fCwipwbOieyN
https://dl.doubtnut.com/l/_FPTQH7NCrP4D


9. A cylinder of 4 m height is half �lled with oil of density 0.72 g

cm . If the Becond half of cylinder is �lled with water, then

�nd the pressure at the bottom of cylinder due to these

liquids.

Watch Video Solution

− 3

10. An elevator is accelerating downwards with an acceleration

of 4.9 ms . A barometer placed in this elevator reads 75 cm of

Hg. Calculate the air pressure inside the elevator.

Watch Video Solution

− 2

11. A water column of height 30 cm is supporting a 20 cm

column of a liquid of density p. Calculate the value of p.

https://dl.doubtnut.com/l/_lJHqchZaQweq
https://dl.doubtnut.com/l/_wnjaqPmhwzkV
https://dl.doubtnut.com/l/_2zD5ja1h0ea4


Watch Video Solution

12. A heavy ball weighing 5 N displaces 100 ml of water when

immersed in water. Calculate the apparent weight of the ball in

water.

Watch Video Solution

13. A body weighs 100 N in air. When immersed in water, its

weight decreases by 5 N. Calculate the density of the body.

Watch Video Solution

14. A body is �oating in water with 3/5th of its volume below

the water surface. What will be density of the body?

https://dl.doubtnut.com/l/_2zD5ja1h0ea4
https://dl.doubtnut.com/l/_tuF0T3cCvxVI
https://dl.doubtnut.com/l/_QNU4xCqXCPrJ
https://dl.doubtnut.com/l/_hjXaPyLGR9yB


Watch Video Solution

15. A piece of aluminium of relative density 2.7 �oats in

mercury. Find the fraction of volume of aluminium piece which

remains outside the mercury. The density of mercury is

View Text Solution

13.6 × 103  kg/m3.

16. Water is �owing through a horizontal pipe at the rate of 

litre per second. Calculate the velocity of �ow at a point where

diameter is 3 cm.

Watch Video Solution

1

3

https://dl.doubtnut.com/l/_hjXaPyLGR9yB
https://dl.doubtnut.com/l/_bbX1P91zHD3J
https://dl.doubtnut.com/l/_7LTDDUWd6Tgx


17. Calculate the velocity head of water which is �owing with a

velocity of 5 m/s in a horizontal pipe.

Watch Video Solution

18. A shower head having 20 holes each of 0.1 cm in diameter is

connected to a water pipe having an internal diameter of 1.8

cm. The speed of water �owing in the pipe is 108 cms .

Calculate the speed of water leaving the shower head holes.

Watch Video Solution

− 1

19. Water is �owing through a horizontal pipe whose one end

is closed with a valve. Initially the pressure recorded by

pressure gauge ia  On opening the valve, the4 × 105N /m2.

https://dl.doubtnut.com/l/_OXPx0kPx2OSJ
https://dl.doubtnut.com/l/_5JOADYuJ1sqf
https://dl.doubtnut.com/l/_5VAjwBqrf6VT


pressure gauge records  Find the speed of

water �owing through the pipe.

Watch Video Solution

2 × 105N /m.

20. Blood is �owing at constant velocity from the heart to the

top of head, covering a vertical distance of 60 cm. Calculate the

minimum pressure required to force the blood from the heart

to the head top. Density of blood is 

Watch Video Solution

(1.07 g/cm3)

21. Depth of water in a large container is 1000 cm. Water �ows

out with a rate of 5 It/s through an ori�ce near the bottom of

the container. Calculate the rate at which water will escape

https://dl.doubtnut.com/l/_5VAjwBqrf6VT
https://dl.doubtnut.com/l/_Bwmr7OW3K0gp
https://dl.doubtnut.com/l/_fBeeI2PMT9aQ


through the ori�ce if an additional pressure of 20 kg f/cm  is

applied at the surface of the water.

View Text Solution

2

22. Water is �owing through a horizontal tube having non-

uniform area of cross section. If pressure di�erence between

two points along a horizontal tube is 1.5 cm of mercury and

speed of �ow of water at a point of smaller cross section is

, then �nd the speed of water �ow at the other point of

larger cross section. Take .

View Text Solution

3ms− 1

g = 10 m/s2

23. Two horizontal pipes of diameter 4 cm and 8 cm are

connected together and water is �owing through the �rst pipe

https://dl.doubtnut.com/l/_fBeeI2PMT9aQ
https://dl.doubtnut.com/l/_vyEkjydyP4rZ
https://dl.doubtnut.com/l/_wvAY5CpuiMxz


with a speed of 5 ms . Calculate the speed and pressure of

water in the second pipe if water pressure in the �rst pipe is

.

Watch Video Solution

− 1

3 × 104N /m2

24. The diameters of open and narrow ends of a pipe

connected to a venturi-meter is 20 cm and 15 cm, respectively.

If the di�erence of pressure at the ends is 25 cm of Hg, then

calculate the volume of water �owing through the pipe per

second.

View Text Solution

25. Two parallel layers of water are moving with a relative

velocity of 10 cm/s. What will be the velocity gradient if the

https://dl.doubtnut.com/l/_wvAY5CpuiMxz
https://dl.doubtnut.com/l/_nIKF050HyMSd
https://dl.doubtnut.com/l/_MtSqvpjsMSoc


perpendicular distance between the layers is 0.2 cm.

Watch Video Solution

26. A liquid solution of coe�cient of viscosity

 made to drive with velocity of 

along the Xylem vessels of radius 3/4 m and length 7cm.

Calculate the pressure di�erence across the length of Xylem

vessel.

Watch Video Solution

2 × 10− 3Nsm− 2 10− 4  m/s

27. A capillary tube of 2 mm diameter and 20 cm long is �tted

horizontally to a vessel kept full of alcohol of density

. The depth of the centre of capillary tube below the0.8g/cm3

https://dl.doubtnut.com/l/_MtSqvpjsMSoc
https://dl.doubtnut.com/l/_Q1Jn2ZZjkxn5
https://dl.doubtnut.com/l/_5NplSIVxRfNh


free surface of alcohol is 30 cm. If viscosity of alchole is 0.112

poise, �nd the amount that will �ow in 5 minutes.

Watch Video Solution

28. A metallic plate having area 0.03 m  is lying on a layer 

 of liquid having coe�cient of viscosity as 100

poise. What will be the horizontal force required to move the

plate with a speed of 0.03 ms

Watch Video Solution

2

(10− 2  m thick)

− 1 ?

29. Water is �owing through two capillary tubes under

constant pressure head. The ratio of their lengths is 3:1 and of

diameters is 2 : 1. Find the ratio of rate of �ow of water

through two tubes.

https://dl.doubtnut.com/l/_5NplSIVxRfNh
https://dl.doubtnut.com/l/_tqukoTKGnHiF
https://dl.doubtnut.com/l/_zMhyNIGaYrOh


View Text Solution

30. Water is �owing through a horizontal tube of radius 5 cm

and length 5 cm at the rate of 30 lt/s. Find the pressure

required to maintain the �ow of water if coe�cient of viscosity

of water is 0.002 Pa s.

View Text Solution

31. Calculate the viscous force on a liquid drop of radius 0.3

mm moving with a velocity of  through a medium of

viscosity 

Watch Video Solution

5cms− 1

2 × 10− 5Nm− 2s.

https://dl.doubtnut.com/l/_zMhyNIGaYrOh
https://dl.doubtnut.com/l/_0sQAaYfjuiQo
https://dl.doubtnut.com/l/_rhN3bVPi1zWX


32. Twenty-seven drops of radius 2 mm each falling downwards

with a terminal velocity of  coalesce to form a bigger

drop. What will be the terminal velocity of the bigger drop?

Watch Video Solution

4ms− 1

33. An air bubble is rising at a constant rate of 3 mm/sec

through a liquid of density  What will be

the coe�cient of viscosity of liquid if the radius of air bubble is

5 mm?

View Text Solution

2.47 × 103  kg/m3.

34. A rubber ball takes 5 s to fall through a height of 0.5 m

inside a large container containing water of speci�c gravity 1.

https://dl.doubtnut.com/l/_dUkFSD6wLoXd
https://dl.doubtnut.com/l/_wQaEUcXa0N80
https://dl.doubtnut.com/l/_VNsYQawfvbuY


Calculate the viscosity of water if mass of the ball is

 kg and diameter is 

View Text Solution

1.24 × 10− 3 6.6 × 10− 3m.

35. Calculate the average velocity of water in a tube of

diameter 0.3 m so that the �ow is (i) laminar (ii) turbulent. The

viscosity of water is .

Watch Video Solution

10− 3  Nm − 2s

36. Find the nature of �ow of water �owing at a speed of

 through a horizontal tube of radius 2 cm. The

viscosity of water at room temperature is 0.01 Poise.

Watch Video Solution

8cms− 1

https://dl.doubtnut.com/l/_VNsYQawfvbuY
https://dl.doubtnut.com/l/_CkdDWqAYcv8d
https://dl.doubtnut.com/l/_xDhQELkGOBgp


37. Water is �owing out from a tap of diameter 1.32 cm at a

rate of 0.52 lt/min. After some time the �ow rate is increased

to 2 lt/min. Discuss the nature of �ow in two cases if coe�cient

of viscosity of water is 

View Text Solution

10− 3Pa s.

38. Calculate the surface tension of a liquid if 

of work is done to increase the surface area of a liquid �lm

from 

Watch Video Solution

5 × 10− 3Nm− 1

4cm × 3  cm to 8 cm × 5 cm.

39. A membrane is formed on a square wire frame of 10 cm side

when taken out from a liquid of surface tension

https://dl.doubtnut.com/l/_Kv69BHHtcxn0
https://dl.doubtnut.com/l/_k9R9q83Gqp8D
https://dl.doubtnut.com/l/_aC3GuVsQVVOd


 . Calculate the force acting on the surface of

frame.

Watch Video Solution

20 × 10− 3Nm− 1

40. What will be the work done in blowing out a soap bubble

of radius 0.4 cm? The surface tension of soap solution is

Watch Video Solution

30 × 10− 3  N/m.

41. Calculate the amount of energy released if 27 drops of

diameter  each coalesce to form a bigger drop. The

surface tension of water is 0.072 N/m.

View Text Solution

10− 9m

https://dl.doubtnut.com/l/_aC3GuVsQVVOd
https://dl.doubtnut.com/l/_Me6gg99m5TjK
https://dl.doubtnut.com/l/_w5qcui4ybkna


42. A needle of length 3 cm is �oating on the surface of water.

Calculate the minimum force needed to lift the needle above

the surface of water. Surface tension of water is 0.072 N/m.

View Text Solution

43. A rectangular frame having dimensions 

and width of 3 mm is initially placed with its largest face �at on

water surface. Calculate the downward force acting on the

frame due to surface tension of water

Watch Video Solution

8 cm ×  4 cm 

(Surface tension of water = 7.2 × 10− 4Ncm − 1)

https://dl.doubtnut.com/l/_n8oyLRJWtwXy
https://dl.doubtnut.com/l/_jHrhxNsKQXBF


44. In the above problem calculate the downward force on the

frame if the fame placed vertically with its longest aide just

touching the surface of water.

View Text Solution

45. What will be the surface tension of soap solution if the

excess pressure of air in soap bubble of radius 0.4 cm is 10 mm

of water column?

Watch Video Solution

46. A spherical bubble of radius 0.3 mm is formed inside water

at a depth of 20 cm. The surface tension of water at this depth

is 75 dyne cm . What will be total pressure inside this− 1 ?

https://dl.doubtnut.com/l/_ByJ3mw70HCNW
https://dl.doubtnut.com/l/_lHzmCtVWa9Pz
https://dl.doubtnut.com/l/_8vaM4B0R7vqn


bubble if atmospheric pressure is 76 cm of mercury column

and density of mercury is .

View Text Solution

13.6g/cm3

47. Calculate the di�erence in excess pressure inside a

spherical rain drop if its radius changes from 0.05 cm to

0.0005 cm by evaporation. Surface tension of water is

.

Watch Video Solution

72 dyne cm − 1

48. Calculate the diameter of a capillary tube if angle of

contact of mercury is  and mercury is depressed by 10.2

mm in the tube. Surface tension of mercury is

.

140∘

5400 × 10− 4  N/m

https://dl.doubtnut.com/l/_8vaM4B0R7vqn
https://dl.doubtnut.com/l/_qkZBs3NQo0gD
https://dl.doubtnut.com/l/_M9vfXDUJpy7S


Watch Video Solution

49. Calculate the ratio of surface tension of mercury and water

if in a capillary tube, mercury is depressed by 3.45 cm and

water rises by 9.8 cm in the same tube. The angle of contact for

mercury is  and that for water is 

Watch Video Solution

140∘ 0∘ .

50. In a capillary tube C, water rises to a height of 10 cm. How

much will the water rise in another tube C' whose radius is one

fourth of radius of tube C? If C is inclined at an angle of 

with vertical then what is the position of water in the tube?

Watch Video Solution

60∘

https://dl.doubtnut.com/l/_M9vfXDUJpy7S
https://dl.doubtnut.com/l/_yn091VmYs8BP
https://dl.doubtnut.com/l/_ak9xHeVweWyX
https://dl.doubtnut.com/l/_PcawSrUtHwFj


Conceptual Questions

51. A U-tube made up of two capillaries is held vertically and

partially �lled with a liquid of surface tension 50 dyne/crn. The

diameters of bore of capillaries are 2 mm and 3 mm,

respectively. What will be density of liquid if di�erence in

menuscus levels is 1.30 cm. The angle of contact for that liquid

ie zero degree.

View Text Solution

52. Calculate the radius of a bubble which is formed when two

goap bubbles having radii 4 cm and 5cm coalesce under

isothermal conditions.

Watch Video Solution

https://dl.doubtnut.com/l/_PcawSrUtHwFj
https://dl.doubtnut.com/l/_7KmsT1GfaEuZ


1. The bags and suitcases are proveded with broad handles.

Why?

Watch Video Solution

2. Give reasons for the following statements: 

(a) Railway tracks are laid on large sized wooden sleepers. 

(b) It is di�cult to walk on and. 

(c) Walking bare footed on a pebbled path is painful.

Watch Video Solution

3. Give reason for the following statements: 

(a) A liquid inside a dropper comes out only when its rubber

https://dl.doubtnut.com/l/_s5xhFgcfOy1A
https://dl.doubtnut.com/l/_7Ko0LCcD1lni
https://dl.doubtnut.com/l/_THOLyBtPGMBq


bulb is pressed hard. 

(b) Two holes are made to empty an oil tin.

Watch Video Solution

4. Explain why an air bubble in water rises frim bottom to top

and grows in size.

Watch Video Solution

5. A liquid cannot withstand a shear stress. How does it explain

the fact the surface of a liquid at rent must be leveled?

Watch Video Solution

https://dl.doubtnut.com/l/_THOLyBtPGMBq
https://dl.doubtnut.com/l/_2mAF9UGWFuAx
https://dl.doubtnut.com/l/_tJaBzuCrJEVv


6. A piece of ice is �oating in a jar containg water. When the ice

melets,then the level of water,

Watch Video Solution

7. We have three beakers A , B and C containing glycerine,

water and kerosene respectively. They are stirred vigorously

and placed on a table. The liquid which comes to rest at the

earliest is

Watch Video Solution

8. Give reason for the following: 

(a) Machine parts get jammed in the winters. 

(b) A constant driving force is always required for the

https://dl.doubtnut.com/l/_PanBuVwZP5rZ
https://dl.doubtnut.com/l/_ZxftRjJUeOxz
https://dl.doubtnut.com/l/_HLAqrV9wjyxv


maintenance of the �ow of oil through pipe lines in the

re�neries. 

(c) Velocity of water in a river is less near the banks and more

in the middle.

Watch Video Solution

9. Explain the reason behind: 

(a) Use of parachutes while jumping from an aircraft during

emergency. 

(b) Floating of clouds in the sky. 

(c) Settling of dust particles in a closed room.

Watch Video Solution

10. It is advised not to stand near a running train. Why?

https://dl.doubtnut.com/l/_HLAqrV9wjyxv
https://dl.doubtnut.com/l/_jusguiDjpYE3
https://dl.doubtnut.com/l/_KtIXrFCz76dx


Watch Video Solution

11. A student tries to remove a �lter paper from a funnel by

blowing air into its narrow end. Will he succeed? Give reason in

support of your answer.

Watch Video Solution

12. Does Archimede's principle hold in a vessel in free fall?

Watch Video Solution

13. What will happen if the water is replaced by another liquid

whose dennity is greater than water?

Watch Video Solution

https://dl.doubtnut.com/l/_KtIXrFCz76dx
https://dl.doubtnut.com/l/_JNNPi8CGe8Ki
https://dl.doubtnut.com/l/_OuEyRdYg4cFN
https://dl.doubtnut.com/l/_JbHzUTTKN3G9


14. A boy is carrying a �sh in one hand and a bucket full of

water in the other hand. He hen places the �sh in the bucket

thinking that is accordance with Archimedes' principle he is

now carrying less weight as the weight of the �sh will reduce

due to upthrust. Is he right ?

Watch Video Solution

15. It is often observed that a sinking ship turns over as it

becomes immersed in the water. Explain the reason behind this

observation.

Watch Video Solution

https://dl.doubtnut.com/l/_JbHzUTTKN3G9
https://dl.doubtnut.com/l/_u9Rcecc0afCI
https://dl.doubtnut.com/l/_RAjDsfPa1xWn


16. Consider a barometer tube �lled with mercury as shown in

the adjoining �gure.

 

If a hole is made at a point Q as shown in the �gure, will

mercury come out from this hole? Given reasons

Watch Video Solution

17. Is Archimedes' principle valid in a lift which is 

(a) accelerating upwards 

https://dl.doubtnut.com/l/_3RE4QUfi5Epx
https://dl.doubtnut.com/l/_Mp0ppr36QlYN


(b) accelerating downwards 

(c) under free fall

Watch Video Solution

18. When a pipe, through which water is �owing out, is partially

closed with a �nger, the water stream coming out falls to a

greater distance from the pipe. Why?

Watch Video Solution

19. A ball is held submerged just below the water surface in a

vessel. It is then taken to a deeper point inside water. Will the

force needed to hold the ball now as compared to when it was

just below the surface greater, less or equal?

Watch Video Solution

https://dl.doubtnut.com/l/_Mp0ppr36QlYN
https://dl.doubtnut.com/l/_Hrhl3ugNwzN5
https://dl.doubtnut.com/l/_BGTuKyEIvcWw


20. A water pipe is pointed straight up and water �ows out

from it with constant volume �ow rate, reaching a certain

maximum height. In order to make the water reach double the

height, which of the following adjustments to the nozzle of the

pipe will be required? 

(a) Decrease the area by a factor of 2 

(b) Decrease the area by a factor of  

(c) Decrease the area by a factor of 4.

Watch Video Solution

√2

21. To a block of wood, a metal sphere is attached with the help

of a string and the whole arrangement is dropped in a water

container as shown in the �gure. 

https://dl.doubtnut.com/l/_BGTuKyEIvcWw
https://dl.doubtnut.com/l/_csGXXVEdDmCQ
https://dl.doubtnut.com/l/_mTQo2FlKuJ2f


 

If the wooden block �oats in water, then which of the following

statements is true? 

(a) Upthrust on the wooden block is equal to its weight. 

(b) Upthrut on the metal sphere is equal to its weight. 

(c) Tension in the string is equal to its weight. of metal sphere. 

(d) Tension in the string is less than the weight of metal

sphere.

Watch Video Solution

22. Two solid spheres of same size, of one iron and other of

copper, are suspended by strings and submaerged in a beaker

containing a certain liquid (the density of liquid is less than

that of both iron and copper). If the density of copper is

greater than that of iron, which of the following statements

https://dl.doubtnut.com/l/_mTQo2FlKuJ2f
https://dl.doubtnut.com/l/_KdehSwjleE1h


are true? 

(a) The upthrust on copper sphere is greater than that on the

iron sphere. 

Upthrust is equal on both spheres. 

(c) Tension in the string supporting copper sphere is greater

than that in the string supporting iron sphere. 

(d) Tension in both the strings is equal.

Watch Video Solution

23. A small piece of iron is tied to a wooden block and the

compound block so formed is immersed into a container �lled

with water, with iron piece above the wooden block. What will

happen to the volume of wood submerged inside the water 

(a) the block is now inverted with iron piece below the wooden

block? 

https://dl.doubtnut.com/l/_KdehSwjleE1h
https://dl.doubtnut.com/l/_lwHBInvc7zfb


(b) if the whole arrangement is sealed and pressurised above

atmospheric pressure.

Watch Video Solution

24. A block of ice with a large pebblle frozen inside it is �oating

on water contained in a beaker. Will the level of water increase

or decrease when the ice around the pebble melts completely?

Watch Video Solution

25. An ice cube containing a piece of lead �oats in water What

would be the e�ect on the level of water if the ice cube melts ?

Watch Video Solution

https://dl.doubtnut.com/l/_lwHBInvc7zfb
https://dl.doubtnut.com/l/_yO5iKnR37S6Z
https://dl.doubtnut.com/l/_2PhKDYRfAu6B
https://dl.doubtnut.com/l/_wx5a0MLuyMl7


26. A wooden block is �oating on water at  with volume v

above the water level. If the temperature of water starts

increasing slowly, how will the volume of block above the water

level is a�ected?

Watch Video Solution

1∘C

27. While sewing, a person often wets the end of a thread

before, trying to put it through the eye of the needle. Why?

Watch Video Solution

28. A balloon is �lled with air and a stone is tied to it by thread.

It is then put inside a vessel containing water, where it barely

�oats as shown in the adjoining �gure. If it is pushed more

https://dl.doubtnut.com/l/_wx5a0MLuyMl7
https://dl.doubtnut.com/l/_pKBuZ1Hp8V5R
https://dl.doubtnut.com/l/_s1TxTtMga86p


towards the bottom by a small distance, it sinks. Explain.

Watch Video Solution

29. A rubber ball �oats on the surface of water contained in a

beaker, exposed to atmosphere certain volume immersed

inside the water. If the whole arrangement is shifted to the ball

remain immersed at the same depth?

View Text Solution

https://dl.doubtnut.com/l/_s1TxTtMga86p
https://dl.doubtnut.com/l/_jg3I6m82kxvN


Problems

1. On the wall of a cylindrical water tank, two holes are made as

shown in �gure. Water coming out from these holes hits the

ground at the same point. What will be the ration   

Watch Video Solution

?
h1

h2

https://dl.doubtnut.com/l/_MAnfk0goffKU


2. From a massless string, a metallic cube of edge 3 cm is

suspended and them immersed in water as shown in �gure. If

the density of metal is  then �nd the tension in

the string if the given system is 

(a) at rest 

(b) moving downwards with an acceleration of  .  

(C) moving upwards with an acceleration of . 

Watch Video Solution

5 × 103kg/m3

3m/s2

3m/s2

https://dl.doubtnut.com/l/_uKIZWbJaN3Oa


3. A cylindrical tank of cross sectional area  is �lled with

water to a height h. A hole of cross sectional area  is made at

the bottom. If , then �nd the  

(i) initial velocity with which the water falls in tank. 

(ii) initial velocity with which water emerges out from hole. 

(iii) time taken to make the tank empty.

Watch Video Solution

a1

a2

a1 = 5a2

4. A spring elongates by 2 cm when a piece of cobalt of mass

20g is suspended from it. A water conatiner is placed below

the pieces in such a way that the piece is immersed completely

in water. Calculate the elongation produced in the spring. 

Density of cobalt .

Watch Video Solution

= 8700kg/m3, Useg = 10
m

s2

https://dl.doubtnut.com/l/_HjFza8CiKLRJ
https://dl.doubtnut.com/l/_zgKYM2u0QbqS


5. 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

Watch Video Solution

0.5

2.5

6. One third height of a cubical block of edge 6cm is �oating in

kerosene oil of speci�c gravity 0.8. To make the block to be just

immersed some water is poured. What is the height of the

water column?

Watch Video Solution

https://dl.doubtnut.com/l/_zgKYM2u0QbqS
https://dl.doubtnut.com/l/_HzUZQkylKwrD
https://dl.doubtnut.com/l/_i9LPddrZxi8q
https://dl.doubtnut.com/l/_ZJxACeCao7Qw


7. A horizontal tube of 1m is closed at both ends. A mercury

column of 20 cm is contained in the middle of the tube and

two equal lengths of this tube contain air at an atmospheric

pressure of 76cm. The tube is now placed vertically. Calculate

the distance through which the mercury column will be

displaced at a constant temperature.

View Text Solution

8. A spring is attached to a wooden cubical block of edge 5cm

and placed in a water conatiner as shown in �gure. Calculate

the maximum weight to be placed on the block so that it is just

immersed in water completely. Density of wood ,

spring constant of spring . Assume

= 700kg/m3

= 70N /m, g = 10m/s2

https://dl.doubtnut.com/l/_ZJxACeCao7Qw
https://dl.doubtnut.com/l/_cXEwrnpjgLNw


that initially spring is in its normal length.

Watch Video Solution

9. A large container contains a liquid of density p, mass m, and

placed on a smooth horizontal �oor. The mass of container is

negligible and cross sectional area is A. Now at the bottom of

the container, there is small hole of cross section area A/200 in

the side wall through which the liquid starts �owing

horizontally at t=0. What will be the velocity of e�ux when half

https://dl.doubtnut.com/l/_cXEwrnpjgLNw
https://dl.doubtnut.com/l/_i5XSSSsEaKig


Ncert Textbook Exercises

of the liquid is drained out. Also, �nd the acceleration of the

liquid �owing out.

View Text Solution

1. Explain why (a) the blood pressure is humans is greater at

the feet than at the brain. 

(b) Atmospheric pressure at a height of about 6 km decreases

to nearly half its value at the sea level through the 'height' of

the atmospheric is more than 100 km. 

(c) Hydrostatic pressure is a scalar quantity even though

pressure is force divided by area , and force is a vector.

Watch Video Solution

https://dl.doubtnut.com/l/_i5XSSSsEaKig
https://dl.doubtnut.com/l/_10fVxlhTwRQg
https://dl.doubtnut.com/l/_1AX7ueVrcLM3


2. Explain why 

(a). The angle of contact of mercury with galss is obtuse, while

that of water with glass is acute. 

(b). Water on a clean glass surface tends to spread out while

mercury on the same surface tends to form drops. (Put

di�erently, water wets glass while mercury does not). 

(c). Surface tension of a liquid is independent of the area of the

surface 

(d). Water with detergent disolved in it should have small

angles of contact. 

(e). A drop of liquid under no external forces is always spherical

in shape.

Watch Video Solution

https://dl.doubtnut.com/l/_1AX7ueVrcLM3


3. Find in the blanks using the word (s) from the test appended

with each statement. 

(a) Surface tension of liquid generally …..with temperatures

(increase//decreases). 

(b) Viscosity of gases ….. With temperature, whereas viscosity of

liquids ……with temperature. (increases//decreases)/ 

(c) For solids with elastic modulus of rigidity, the shearing

force is proportional to .....while for �uids it is proportional to

....(shear strain//rate of shear strain). 

(d) For a �uid in a steady �ow, from .....(conservation of mass//

Bernoulli's principle) 

(e ) For the model of a plane in a wind tunnel, turbulence oc

curs at a ...... speed for turbulence for an actual plane

(greater//smaller)/

Watch Video Solution

https://dl.doubtnut.com/l/_kZ0BZ7iggchc


4. Explain why 

(a). To keep a piece of paper horizontal, you should blow over,

not under, it 

(b). When w try to close a water tap with our �ngers, fast jets

of water gush through the openings between our �ngers 

(c). The size of the needle of a syringe controls �ow rate better

than the thumb pressure exerted by a doctor while

administering an injection 

(d). A �uid �owing out of a small hole in a vessel results in a

backward thrust on the vessel 

(e). A spinning cricket ball in air does not follow a parabolic

trajectory.

Watch Video Solution

https://dl.doubtnut.com/l/_HuALRlR443GW


5. A 50 kg. girl wearing high heel shoes balance on a single

heel. The heel is circular with a diameter 1 cm. what is the

pressure exerted by the heel on the horizontal �oor?

Watch Video Solution

6. Torricelli's barometer used mercury. Pascal duplicated it

using French wine of density . Determine the height

of the wine column for normal atmospheric pressure.

Watch Video Solution

984kgm− 3

7. A vertical o�-shore structure is built to withstand a a

maximum stress of . Is the structure suitabel for putting109Pa

https://dl.doubtnut.com/l/_pNiDIx6ZssS5
https://dl.doubtnut.com/l/_3k0XuawewCDM
https://dl.doubtnut.com/l/_vHLVJvJes0ZH


upon top of an oil well in bombay high? Take the depth of the

sea to be roughly 3 km, and ignore oceam currents.

Watch Video Solution

8. 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

9. A U tube contains water and methylated spirts separated by

mercury columns in the two arms are in level with 10.0cm of

water in one arm and 12.5 cm of spirit in the other. What is the

relative density of spirit?

https://dl.doubtnut.com/l/_vHLVJvJes0ZH
https://dl.doubtnut.com/l/_n2MFHGft8tqC
https://dl.doubtnut.com/l/_e3JbbEICTi1E


Watch Video Solution

10. 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

11. Can Bernoulli's equation be used to describe the �ow of

water through a rapid in a river? Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_e3JbbEICTi1E
https://dl.doubtnut.com/l/_HwOTYfEyTkGE
https://dl.doubtnut.com/l/_5aryIq1lWCZM


12. Does it matter if one uses gauge instead of absolute

pressures in applying Bernoulli's equation. Explain.

Watch Video Solution

13. Glycerine �ows steadily through a horizontal tube of length

1.5m and radius 1.0 cm. if the amount of glycerine collected per

second at one end is , what is the pressuer

di�erence between the two ends of the tube? (density of

glycerine =  and viscosity of glycerine =

).

Watch Video Solution

4.0 × 10− 3kgs− 1

1.3 × 103kgm− 3

0.83Nsm− 2

https://dl.doubtnut.com/l/_DIYc0jOmw8C4
https://dl.doubtnut.com/l/_PtCdCHTu0uiD


14. In a test experiment on a model aeroplane in a wind tunnel,

the �ow speeds on the upper and lower surfaces of the wing

are  and  respectively. What is the lift on the

wing, if its area is ? Take the density of air to be 

Watch Video Solution

70ms− 1 83ms− 1

2.5m2

1.3kgm− 3

15. The steady �ow of (non-viscous) liquid. Which of the two

�gure is incorrect?why?

Watch Video Solution

16. The cylinderical tube of a spray pump has a cross-section of

 one end of which has 40 �ne holes each of diameter8.0cm2

https://dl.doubtnut.com/l/_LXoXpOetgJXj
https://dl.doubtnut.com/l/_a6npXCCEni6K
https://dl.doubtnut.com/l/_RFnNB95pDj95


1.0mm. If the liquid �ow inside the tube is 1.5 m per minute,

what is the speed of ejection of the liquid through the holes?

Watch Video Solution

17. A U-shaped wire is dipped in a soap solution, and removed.

A thin soap �lm formed between the wire and a light slider

supports a weight of  (which includes the small

weigh of the slider). The length of the slider is 30cm. What is

the surface tension of the �lm?

Watch Video Solution

1.5 × 10− 2N

18. Fig, shown a thin �lm supporting a small weight =

. What is the weight supported by a �lm of the

same liquid at the same temperature in �g. explain your

4.5 × 10− 2N

https://dl.doubtnut.com/l/_RFnNB95pDj95
https://dl.doubtnut.com/l/_w8pB458cYyay
https://dl.doubtnut.com/l/_iLzK97KPO7gR


answer physically. 

.

Watch Video Solution

19. What is the pressure inside a drop of mercury of radius

3.0mm at room temperature? Surface tension of mercury at

that temperature  is . The

atmospheric pressure is . Also give the excess

pressure inside the drop.

Watch Video Solution

(20∘C) 4.65 × 10− 1Nm− 1

1.01 × 105Pa

https://dl.doubtnut.com/l/_iLzK97KPO7gR
https://dl.doubtnut.com/l/_N4i3EGNolzgG


Ncert Additional Exercises

20. What is the excess pressure inside a bubble of soap

solution of radius 5.00mm, given that the surface tension of

soap solution at the temperature  is 

? If an air bubble of the same dimension

were formed at a depth of 40.0 cm inside a container

containing the soap solution (of relative density 1.20), what

would be the pressure inside the bubble? (1atm. is

).

Watch Video Solution

(20∘C)

2.50 × 10− 2Nm− 1

1.01 × 105Pa

1. A tank with a square base of area  is divided by a

vertical parition in the middle. The bottom of the partition has

1.0m2

https://dl.doubtnut.com/l/_lg9GYMNDLNEZ
https://dl.doubtnut.com/l/_b1R7W0CunE9p


a small hinged door of area . The tank is �lled with water

and an acid (of relative density 1.7) in the other, both to a

height of . Compute to force necessary the force nec

cessary to keep the door closed.

Watch Video Solution

20cm2

4.0m

2. 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. 

 

76cm

https://dl.doubtnut.com/l/_b1R7W0CunE9p
https://dl.doubtnut.com/l/_aeNQaUGeQVtu


(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

13.6cm

3. Two vessels have the same base area but di�ernent shapes.

The �rst vessel takes twice the vloume of water that the

second vessel requires to �ll up to a paricular common height .

Is the force exerted by water on the base of the vessel the

same in the two case? If so, why do the vessels �lled with water

to that same height give di�erent reading on a weighting scale

?

Watch Video Solution

https://dl.doubtnut.com/l/_aeNQaUGeQVtu
https://dl.doubtnut.com/l/_7JRJ7FOSflMF
https://dl.doubtnut.com/l/_oz9r0vZ87TJw


4. During blood transfusion the needle is inserted in a veinn

where the gauge pressure is 2000 Pa. At what height must the

blood container be placed so that blood may just enter the

vein? [density of hole blood ]  

(a). 0.192 

(b). 0.182 

(c). 0.172 

(d). 0.162

Watch Video Solution

= 1.06 × 103kgm− 3

5. In deriving Bernoulli's equation , we equated the workdone

on the �uid in the tube to its change in the potential and

kinetic energy (a) How does the pressure change as the �uid

moves along the tube if dissipative forces are present ? (b) Do

https://dl.doubtnut.com/l/_oz9r0vZ87TJw
https://dl.doubtnut.com/l/_LnhKOltCgg0H


the dissipative forces becomes more important as the �uid

velocity increase? Discuss qualitatively.

Watch Video Solution

6. (a) What is the largest average velocity of blood �ow in an

artery of radius  if the �ow must remian laminar?  

(b) What is the corresponding �ow rate? Take viscosity of

blood to be . Density of blood is 

.

Watch Video Solution

2 × 10− 3m

2.084 × 10− 3Pa − s

1.06 × 103kg/m3

7. A plane is in level �ight at constant speed and each of its

wings has an area of . If the speed of the air is 25m2 180km/h

https://dl.doubtnut.com/l/_LnhKOltCgg0H
https://dl.doubtnut.com/l/_1ldf5myiHHKu
https://dl.doubtnut.com/l/_eCPz3OZSPcgj


over the upper wing surface, determine the plane's mass . (Take

air density to be ). .

Watch Video Solution

1kg/m3 g = 9.8m/s2

8. In Millikan's oil drop experiment, what is the terminal speed

of a speed of a drop of radius  and density 

? Take the viscosity of air at the temperature of

the experimental to be . How much is the

viscous force on the drop at that speed? Neglect buoyancy of

the drop due to air.

Watch Video Solution

2.0 × 105m

1.2 × 103m− 3

1.8 × 10− 5Nsm2

9. Mercury has an angle of contact equal to  with soda

lime galss. A narrow tube of radius  made of this glass

140∘

1.00mm

https://dl.doubtnut.com/l/_eCPz3OZSPcgj
https://dl.doubtnut.com/l/_vtJlvGOhUIWk
https://dl.doubtnut.com/l/_laM3nKoLX9Dd


is dipped in a through containing mercury. By what amount

does the mercury dip down in the tube relative to the mercury

surface outside? Surface tension of mercury at the

temperature of the experiment is . Density of

mercury = .

Watch Video Solution

0.465Nm− 1

13.6 × 103kgm− 3

10. 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

1.0 × 103kg/m3

(g = 9.8ms− 2)

https://dl.doubtnut.com/l/_laM3nKoLX9Dd
https://dl.doubtnut.com/l/_CjFxqptL5u3w


Watch Video Solution

11. (a). It is known that density  of air decreases with height y

as 

 ltb rgt where  is the

density at sea level, and  is a constant. This density variation

is called the law of atmospheres. Obtain this law assuming that

the temperature of atmosphere remains a constant

(isothermal conditions). Also assume that the value of g

remains constant 

(b). A large He balloon of volume  is used to lift a

payload of 400 kg. Assume that the balloon maintains

constant radius as it rises. How high does it rise? 

[take ]

Watch Video Solution

ρ

ρ = ρ0e
−y / y ( _ o ) po = 1.25kgm− 3

yo

1425m3

yo = 8000m and ρHe = 0.18kgm− 3

https://dl.doubtnut.com/l/_CjFxqptL5u3w
https://dl.doubtnut.com/l/_WGkurzcfXUzf


Ncert File Exemplar Problems Objective Questions

1. 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. 

B. 

C. 

(v) (t)

https://dl.doubtnut.com/l/_rgje2ycCLqLP


D. 

Answer: C

Watch Video Solution

2. Which of the following diagrams does not represent a

streamline �ow?

A. 

B. 

https://dl.doubtnut.com/l/_rgje2ycCLqLP
https://dl.doubtnut.com/l/_kGxDw7UggeHm


C. 

D. 

Answer: A::C::D

Watch Video Solution

3. 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/_kGxDw7UggeHm
https://dl.doubtnut.com/l/_qQDq0LsQfaLu


C. the velocity of all �uid particle at a given instant is

constant.

D. the speed of a �uid particle remains constant.

Answer: B::D

Watch Video Solution

4. An ideal �uid �ows through a pipe of circular cross section

made of two section with diamters 2.5 cm and 9.76 cm. The

ratio of the velocities in the two pipes is

A. 

B. 

C. 

9: 4

3: 2

√3: √2

https://dl.doubtnut.com/l/_qQDq0LsQfaLu
https://dl.doubtnut.com/l/_Q8AIgoHvFNZ4


D. 

Answer: A

Watch Video Solution

√2: √3

5. 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. ethyl alcohol

C. mercury

D. methyl iodide

0∘

0∘ 140∘

30∘

https://dl.doubtnut.com/l/_Q8AIgoHvFNZ4
https://dl.doubtnut.com/l/_sllPUaf1wCfj


Ncert File Mcq

Answer: C

Watch Video Solution

1. For a surface molecule,

A. the net force on it is zero

B. there is a net downward force

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

inside

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

inside.

https://dl.doubtnut.com/l/_sllPUaf1wCfj
https://dl.doubtnut.com/l/_rtUGF3VJC5ud


Answer: B::D

Watch Video Solution

2. Pressure is a scalar quantity, because

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

vectors

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

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

the area

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

Answer: C::D

Watch Video Solution

https://dl.doubtnut.com/l/_rtUGF3VJC5ud
https://dl.doubtnut.com/l/_aYNKTF2V6FSS


3. A wooden block with a coin placed on its top �oats in water

as shown in �gure.  

The distance l and h are shown in the �gure. After some time

the coin falls into the water. Then

A. l decreases

B. h decreases

C. l increases

D. h increases

Answer: A::B

Watch Video Solution

4. With increase in temperature the viscosity of

https://dl.doubtnut.com/l/_aYNKTF2V6FSS
https://dl.doubtnut.com/l/_hPKTa25cSn03
https://dl.doubtnut.com/l/_oe3Oi14YOhKp


A. gases decreases

B. liquids increases

C. gases increasses

D. liquids decreases

Answer: A::B::C::D

Watch Video Solution

5. Streamline �ow is more likely for liquid with

A. high density

B. high viscosity

C. low density

D. low viscosity

https://dl.doubtnut.com/l/_oe3Oi14YOhKp
https://dl.doubtnut.com/l/_2fa8NNX5PM56


Ncert Exemplar Problems Subjective Questions

Answer: B::C

Watch Video Solution

1. Is viscosity a vector ?

Watch Video Solution

2. Is surface tension a vector ?

Watch Video Solution

https://dl.doubtnut.com/l/_2fa8NNX5PM56
https://dl.doubtnut.com/l/_nMGMSPIw7dEM
https://dl.doubtnut.com/l/_PlBCzA8ioydr


3. Iceberg �oats in water with part of it submerged. What is the

fraction of the volume of iceberg submerged if the density of

ice is 

Watch Video Solution

ρi = 0.917gcm− 3 ?

4. A vessel �lled with water is kept on a weighing pan and the

scale adjusted of zero. A block of mass M and density  is

suspended by a masselss spring of spring constant k. This

block is submerged inside into the water in the vessel. What is

the reading of the scale /

Watch Video Solution

ρ

https://dl.doubtnut.com/l/_QePuSjNuJmYL
https://dl.doubtnut.com/l/_sti1y6FJhkNR


Ncert Short Answer Type Questions

5. A cubical block of density  is �oating on the surface of

water. Out of its height L, fraction x is submerged in water. The

vessel is in an elevator accelerating upward with acceleration a.

What is the fraction immersed ?

Watch Video Solution

ρ

1. The sap in trees, which consists mainly of water in summer,

rises in a system of capillaries of radius 

The surface tension of sap is  and the

angle of contact is  Does surface tension alone ac count

for the supply of water to the top of all trees ?

Watch Video Solution

r = 2.5 × 10− 5m.

T = 7.28 × 10− 2Nm− 1

0∘ .

https://dl.doubtnut.com/l/_vKKlDkzWadGV
https://dl.doubtnut.com/l/_VqEGx7ZQTRJo


2. The free surface of oil in a tanker, at rest, is horizontal if the

tanker starts ac celerating the free surface will be titled by an

angle  If the ac celeration is a  what will be the slope

of the free surface ?

Watch Video Solution

θ. ms− 2

3. Two mercury droplets of radii 0.1 cm and 0.2 cm collapse into

one single drop. What amount of energy is released? The

surface tension of mercury 

Watch Video Solution

T = 435. 5 × 10− 3Nm− 1

https://dl.doubtnut.com/l/_VqEGx7ZQTRJo
https://dl.doubtnut.com/l/_04JseVNyrjqu
https://dl.doubtnut.com/l/_RjCIDL141qr8


Hots Higher Order Thinking Skills Advanced Level

4. If a drop of liquid breaks into smaller droplets, it result in

lowering of temperature of the droplets. Let a drop of radius R,

breaks into N small droplets each of radius r. Estimate the drop

in temperature.

Watch Video Solution

5. The surface tension and vapour pressure of water at  is

 and , respectively. What is

the radius of the smallest spherical water droplet which can

form without evaporating at ?

Watch Video Solution

20∘C

7.28 × 10− 2Nm− 1 2.33 × 103Pa

20∘C

https://dl.doubtnut.com/l/_keBXkN40Z3AF
https://dl.doubtnut.com/l/_M4IG2UJDLgE4
https://dl.doubtnut.com/l/_7CkDLfxeCDEO


1. A lawn sprinkler has  holes, each of cross-sectional area

, and is connected to a hose pipe of cross

sectional area . If the speed of water in the hose pipe is 

, the speed of water as it emerges from the holes is

Watch Video Solution

20

2.0 × 10− 2cm2

2.4cm2

1.5ms− 1

2. A tank is �lled with water to a height h. A hole is made at the

bottom of the tank through which water can �ow out.

Calculate the ratio of time taken to make the level of water

from h to 

Watch Video Solution

 and then  to 0.
h

4

h

4

https://dl.doubtnut.com/l/_7CkDLfxeCDEO
https://dl.doubtnut.com/l/_3c4SBGdqYUoG


3. F and are the forces exerted by the liquid on the curved

surface and at the bottom of a cylindrical vessel (radius r)

respectively. To which height should the vessel be �lled to

make F and f equal?

Watch Video Solution

4. While sewing, a person often wets the end of a thread

before, trying to put it through the eye of the needle. Why?

Watch Video Solution

5. A boat carrying a large number of stones is �oating in a

water tank. What will happen to water level if the stone are

unloaded into water?

https://dl.doubtnut.com/l/_ib2X547RYjC3
https://dl.doubtnut.com/l/_b8TMHGObBq1B
https://dl.doubtnut.com/l/_Kb2sXlg3HKyy


Watch Video Solution

6. A cylindrical vessel of radius 3 cm has at the bottom a

horizontal capillary tube of length 20 cm and internal radius

 mm. If the vessel is �lled with water, �nd the time taken by

it to empty one half of its contents. Given that the viscosity of

water is  poise.

Watch Video Solution

0.4

0.01

7. There is a conical pipe of radii of its two ends as 0.2m and

0.02m with 20  as the pressure di�erence along its

length. A liquid of density  is �owing through

the pipe. Calculate the rate of �ow of liquid through the pipe.

Watch Video Solution

N /m2

1.00 × 103kg/m3

https://dl.doubtnut.com/l/_Kb2sXlg3HKyy
https://dl.doubtnut.com/l/_ZwGTg9XGqpjo
https://dl.doubtnut.com/l/_4IZ4Z1D2Ob3v


8. Two holes are made at a depth of h and 5 h from the water

surface in a water container kept on a horizontal surface as

shownn in �gure. For which value of r, equalt amount of water

will come out of the two holes? Here, l is the length of side of

the square hole and r is the radius of circular hole.

Watch Video Solution

9. Two air bubbles are formed in water (surface tension 0.72

N/m). The bubbles come together to form a bigger bubble.

What will be radius and sense of curvature of common surface

of that bubble? The radii of bubbles are 0.003 m and 0.005 m.

Watch Video Solution

https://dl.doubtnut.com/l/_4IZ4Z1D2Ob3v
https://dl.doubtnut.com/l/_wvjGaVQ65a0f
https://dl.doubtnut.com/l/_APW7wJH5gyPW
https://dl.doubtnut.com/l/_zcyON8OyrOXI


10. A body is released from rest on the surface of water �lled to

a height of 2 m in a big cylinder. Assuming there is no viscous

force, calculate of the time taken by the body to reach the

bottom of cylinder. The relative density of body is 6.

Watch Video Solution

11. Two capillary tubes of radii r and 4r and lengths l, 3l are

�tted horizontally to the bottom of the vessel with pressure

head p in parallel with each other. Calculate the radius of the

single tube of same length l which can replace the two

capillaries such that rate of �ow is not a�ected.

View Text Solution

https://dl.doubtnut.com/l/_zcyON8OyrOXI
https://dl.doubtnut.com/l/_mrPP6hVUwOWi


12. Water is �lled to a height in a long container. From what

height below the free surface a hole should be bored in the

wall of a container so that the horizontal range is maximum?

Watch Video Solution

13. On removing a hemispherical part from the bottom of a

cylinder, the mass and volume of cylinder become M and v. The

remaining cylinder is suspended by a string in a liquid of

density  as show in �gure. Calulate the force exerted by the

liquid at the bottom of cylinder. 

View Text Solution

σ

https://dl.doubtnut.com/l/_KEo8ZsCTyNXO
https://dl.doubtnut.com/l/_LrbI3somwGYq


Revision Exercise Very Short Answer Questions

14. A ball is falling from a height of 15 cm into water. To which

depth the ball sinks if density of ball is 

Watch Video Solution

0.6 × 103  kg/m3 ?

15. Water rises to a height of 0.3 m in a capillary tube while

doing an experiment on surface of earth. To which height will

the water rise in the tube if the same experiment is done in an

arti�cial satellite revolving around the earth?

Watch Video Solution

1. What is a �uid?

https://dl.doubtnut.com/l/_3aejbD4jZIN4
https://dl.doubtnut.com/l/_s1t5UdwpmrNs
https://dl.doubtnut.com/l/_MQFSJLDlMyJC


Watch Video Solution

2. Pressure is a scalar quantity, because

Watch Video Solution

3. What is 1 torr?

Watch Video Solution

4. Write the relation between bar and Pascal.

View Text Solution

5. Why is the dam of water reservoir thick at the bottom?

https://dl.doubtnut.com/l/_MQFSJLDlMyJC
https://dl.doubtnut.com/l/_vmw6Ght55z1v
https://dl.doubtnut.com/l/_WVzURFBsFxZZ
https://dl.doubtnut.com/l/_ms7awC7W3ng5
https://dl.doubtnut.com/l/_Ll3F7BPQi0j9


Watch Video Solution

6. What do you mean by buoyancy?

Watch Video Solution

7. What is buoyancy and centre of buoyancy?

Watch Video Solution

8. If water be used to construct a barometer, what would be

the height of water column at a standard atmospheric presure

(76cm of mercury)?

Watch Video Solution

https://dl.doubtnut.com/l/_Ll3F7BPQi0j9
https://dl.doubtnut.com/l/_3r6hEjT67beX
https://dl.doubtnut.com/l/_fc0etvNZr2Wk
https://dl.doubtnut.com/l/_MNIA4XOjRvmJ


9. State Archimedes' principle.

Watch Video Solution

10. A body will weigh maximum in which case? Water or in

vacuum

Watch Video Solution

11. Hydraulic press is based upon

Watch Video Solution

12. State the law of �oatation.

Watch Video Solution

https://dl.doubtnut.com/l/_Q1hZ6DOhDU9X
https://dl.doubtnut.com/l/_gXvFOFK3EToM
https://dl.doubtnut.com/l/_x1cyD9VgRHQz
https://dl.doubtnut.com/l/_aaGJI2zRJsga


Watch Video Solution

13. What is an adhesive force?

Watch Video Solution

14. What is a cohesive force?

Watch Video Solution

15. Do cohesive and adhesive forces obey inverse square law?

Watch Video Solution

https://dl.doubtnut.com/l/_aaGJI2zRJsga
https://dl.doubtnut.com/l/_A05XuwTOUh7J
https://dl.doubtnut.com/l/_aBMLcvILsxro
https://dl.doubtnut.com/l/_1ySHI8fnrqAc


16. How cohesive forces.change with decrease in distance

between molecules?

Watch Video Solution

17. What is molecular range?

Watch Video Solution

18. The radius of sphere of in�uence is

Watch Video Solution

19. What is surface �lm?

Watch Video Solution

https://dl.doubtnut.com/l/_OdCB3FhU49Cx
https://dl.doubtnut.com/l/_Q4ukskcr0qF6
https://dl.doubtnut.com/l/_aaN7nY8ydVTF
https://dl.doubtnut.com/l/_spynt1CCttpc


Watch Video Solution

20. De�ne Surface tension. Write its formula. What is its S.I

unit?

Watch Video Solution

21. Dimensions of surface tension are

Watch Video Solution

22. What do you mean by surface energy?

Watch Video Solution

https://dl.doubtnut.com/l/_spynt1CCttpc
https://dl.doubtnut.com/l/_MWYx013kJFun
https://dl.doubtnut.com/l/_feibIQ5HptjL
https://dl.doubtnut.com/l/_Vc3WBUVIr9Dx


23. Is surface tension a vector ?

Watch Video Solution

24. What do you mean by Gauge pressure at a depth h inside

the liquid?

Watch Video Solution

25. The excess pressure inside a soap bubble is

Watch Video Solution

26. The excess pressure inside a soap bubble is

Watch Video Solution

https://dl.doubtnut.com/l/_fTMymXa94TIa
https://dl.doubtnut.com/l/_dMn7aVf2DuJw
https://dl.doubtnut.com/l/_XXrNoctm1vjU
https://dl.doubtnut.com/l/_gJHD0P65gWR7


Watch Video Solution

27. De�ne angle of contact.

Watch Video Solution

28. What will be the e�ect on the angle of contact of a liquid if

the temperature increases?

Watch Video Solution

29. What will happen to the angle of contact on adding soluble

impurity to a liquid?

Watch Video Solution

https://dl.doubtnut.com/l/_gJHD0P65gWR7
https://dl.doubtnut.com/l/_qKAU3ylB1izR
https://dl.doubtnut.com/l/_3SCCs5OWlLUf
https://dl.doubtnut.com/l/_0XEwwVcr6a4b
https://dl.doubtnut.com/l/_zGvMhe5wbsk5


30. What is a capillary tube?

Watch Video Solution

31. What do you mean by capillarity or capillary action ?

Watch Video Solution

32. What is the shape of a liquid meniscus in a capillary tube

dipped in water?

Watch Video Solution

33. What is the shape of a liquid meniscus in a capillary tube

dipped in mercury?

https://dl.doubtnut.com/l/_zGvMhe5wbsk5
https://dl.doubtnut.com/l/_JbtvARSkIMQw
https://dl.doubtnut.com/l/_ALhncGGFnPv7
https://dl.doubtnut.com/l/_GbuwTTALCTyz


Watch Video Solution

34. Why a liquid rises more in a capillary with narrow bore than

same with wider bore?

Watch Video Solution

35. The surface tension of a liquid ____ with rise of temperature.

Watch Video Solution

36. Oil spreads over the surface of water whereas water does

not spread over the surface of the oil, due to

Watch Video Solution

https://dl.doubtnut.com/l/_GbuwTTALCTyz
https://dl.doubtnut.com/l/_ZJGaqVyhBmqD
https://dl.doubtnut.com/l/_wHy1orljxOC6
https://dl.doubtnut.com/l/_CP7IqJ5XrRr8
https://dl.doubtnut.com/l/_QKSb4zm9dck3


37. When wax is rubbed on cloth becomes water proof, why?

Watch Video Solution

38. Why the tip of the nib of a pen is split?

Watch Video Solution

39. De�ne Viscosity. What are its units and dimensions?

Watch Video Solution

40. What do you mean by coe�cient of viscosity?

Watch Video Solution

https://dl.doubtnut.com/l/_QKSb4zm9dck3
https://dl.doubtnut.com/l/_trEft5EArTD6
https://dl.doubtnut.com/l/_vVmBwDevjN7h
https://dl.doubtnut.com/l/_nWFOdpHoxKrZ


41. The dimensional formula of coe�cient of viscosity is

Watch Video Solution

42. De�ne 1 Pa-s.

Watch Video Solution

43. State Stoke's law.

Watch Video Solution

44. What do you mean by terminal velocity?

Watch Video Solution

https://dl.doubtnut.com/l/_gtX8AIWTCqlG
https://dl.doubtnut.com/l/_oCOhodbT1kYD
https://dl.doubtnut.com/l/_AZUfXcXJ8pcB
https://dl.doubtnut.com/l/_G3rlT9qEAFXO


45. How terminal velocity depends on the radius of the falling

body?

Watch Video Solution

46. Discuss the e�ect of temperature on the viscosity of liquids

and gases.

Watch Video Solution

47. Discuss the e�ect of temperature on the viscosity of liquids

and gases.

Watch Video Solution

https://dl.doubtnut.com/l/_NMSkkdEFm0Pi
https://dl.doubtnut.com/l/_Mmx5EU2tjWyV
https://dl.doubtnut.com/l/_XvB3p6my95Zc


48. What is a streamline?

Watch Video Solution

49. What is meant by critical velocity of a liquid?

Watch Video Solution

50. What is a Reynold's number? What is its unit?

Watch Video Solution

51. What is the nature of �ow of a liquid if the Reynold's

number for that liquid is 2500?

Watch Video Solution

https://dl.doubtnut.com/l/_myvxPqZeMW5R
https://dl.doubtnut.com/l/_2iBfzY767PX3
https://dl.doubtnut.com/l/_C0toLA4984k8
https://dl.doubtnut.com/l/_IDVhzHGArtC9


Watch Video Solution

52. What are the porperties of a liquid satisfying the Bernoulli's

theorem?

Watch Video Solution

53. What will happen to the �ow of a liquid if it passes through

a region of high pressure?

Watch Video Solution

54. What is pressure head and velocity head?

Watch Video Solution

https://dl.doubtnut.com/l/_IDVhzHGArtC9
https://dl.doubtnut.com/l/_lZHrbZ5qPoRZ
https://dl.doubtnut.com/l/_ujmA88VX9yfz
https://dl.doubtnut.com/l/_rmrtmNEXmzGA


Revision Exercise Additional Questions

1. The diameter of ball A is half of that of B. The ratio of their

terminal velocities will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2: 4

4: 1

1: 4

2: 4

2. With increase of temperature

https://dl.doubtnut.com/l/_rLAMXqbAq5nE
https://dl.doubtnut.com/l/_gD4jqylrCeLI


A. The viscosity of liquids decreases.

B. The viscosity of gases increases.

C. Surface tension of liquids decreases.

D. All of above.

Answer: D

Watch Video Solution

3. Which of the following statements is incorrect?

A. Surface tension of liquids decreases with increase of

temperature.

B. Viscosity of gases increases with increase of

temperature.

https://dl.doubtnut.com/l/_gD4jqylrCeLI
https://dl.doubtnut.com/l/_lprL70x8xQa9


Revision Exercise Fill In The Blanks

C. Viscosity of liquids increases with increase of

temperature.

D. With increase of pressure the velocity of liquid �ow

decreases.

Answer: C

Watch Video Solution

1. ...........is the property by virtue of which the free surface of the

liquid at rest behaves like a stretched elastic membrane

tending to contract to occupy minimum surface area.

Watch Video Solution

https://dl.doubtnut.com/l/_lprL70x8xQa9
https://dl.doubtnut.com/l/_0WIzytZcc331


2. The force that acts on a body by virtue of its motion through

a lift is known as.........

Watch Video Solution

3. Bernoulli's equation is applicable only to......... �uids.

Watch Video Solution

4. A device used for measuring the rate of �ow of liquid

through pipes is called………..

Watch Video Solution

https://dl.doubtnut.com/l/_0WIzytZcc331
https://dl.doubtnut.com/l/_PAT074zlSaYt
https://dl.doubtnut.com/l/_ltiKmB1rH74M
https://dl.doubtnut.com/l/_ZzSr7gA04FHO


5. The maximum constant velocity acquired by the body while

falling freely in a viscous medium is called.

Watch Video Solution

6. The dimensional formula of coe�cient of viscosity is

Watch Video Solution

7. The di�erence in lateral pressure, causes a spinning ball to

take a curved path which is convex towards the greater

pressure side, this e�ect is called.............

Watch Video Solution

https://dl.doubtnut.com/l/_34fDiNJpEFkN
https://dl.doubtnut.com/l/_pBxW6Zn8TmsO
https://dl.doubtnut.com/l/_VT39vaoYMPoJ


8. ............is the phenomena of rise or fall of a liquid in a capillary

tube.

Watch Video Solution

9. For a �uid in a steady �ow, the increase in �ow speed at a

constrictin follows 

Watch Video Solution

_____.

10. A drop of liquid under no external forces is always ........in

shape.

Watch Video Solution

https://dl.doubtnut.com/l/_tvjXBZmTrR5J
https://dl.doubtnut.com/l/_NFGcECKVQrcB
https://dl.doubtnut.com/l/_aVKkeOpErfyq


Revision Exercise Short Answer Questions

1. Show that liquid in equilibrium of rest exerts normal force on

the surface in contact with it.

Watch Video Solution

2. State Pascal's law and verify it with the help of an

experiment.

Watch Video Solution

3. Explain the working of hydraulic press by giving an example.

Watch Video Solution

https://dl.doubtnut.com/l/_UjIbz35p3bTG
https://dl.doubtnut.com/l/_qt8s9ju46Pxz
https://dl.doubtnut.com/l/_VTA4G4rTLn14
https://dl.doubtnut.com/l/_ewGU6ahYk5kc


4. Explain hydraulic lift and hydraulic brakes.

Watch Video Solution

5. Show that the pressure exerted by a liquid increases with

depth

Watch Video Solution

6. ABSOLUTE PRESSURE AND GAUGE PRESSURE

Watch Video Solution

7. Why mercury is used in barometer instead of water ?

Watch Video Solution

https://dl.doubtnut.com/l/_ewGU6ahYk5kc
https://dl.doubtnut.com/l/_l0lE18bgIAT2
https://dl.doubtnut.com/l/_GI4nWDoARNTb
https://dl.doubtnut.com/l/_zN8Iw8h5yA2K


8. Why it is painful to walk barefooted on the �oor covered

with edge pebbles?

Watch Video Solution

9. Pins and nails are made to have ponted end because

Watch Video Solution

10. ARCHIMEDES PRINCIPLE

Watch Video Solution

https://dl.doubtnut.com/l/_zN8Iw8h5yA2K
https://dl.doubtnut.com/l/_LOIwjGCL4gpO
https://dl.doubtnut.com/l/_QSn5DoY1E9pr
https://dl.doubtnut.com/l/_JFsZ4WEV2VsF


11. State the conditions for stable equilibrium for �eating

bodies.

Watch Video Solution

12. For a freely falling body

Watch Video Solution

13. Why is it easier to swim in sea water than in river water?

Watch Video Solution

14. What is the cause of viscosity? What are the factors on

which the viscosity of a liquid depends?

https://dl.doubtnut.com/l/_6Byj6OzajbgD
https://dl.doubtnut.com/l/_uCzN1PmsoOzv
https://dl.doubtnut.com/l/_BGrTp4s1Ubvy
https://dl.doubtnut.com/l/_5u7cByFxPfL7


Watch Video Solution

15. State Poiseuille's formula. Derive it with the help of

dimensional analysis.

Watch Video Solution

16. State and prove Stoke's law with the help of dimensional

analysis.

Watch Video Solution

17. TERMINAL VELOCITY

Watch Video Solution

https://dl.doubtnut.com/l/_5u7cByFxPfL7
https://dl.doubtnut.com/l/_S7v3bAVMtBSi
https://dl.doubtnut.com/l/_2jTCfOcqAnPJ
https://dl.doubtnut.com/l/_eInmPyCWgZdr


18. Distinguish between streamline and turbulent �ows.

Watch Video Solution

19. Can two streamlines intersect each other, in a �owing

liquid?

Watch Video Solution

20. What do you mean by the surface tension of a liquid?

Watch Video Solution

21. Explain surface energy. Establish its relation with surface

tension.

https://dl.doubtnut.com/l/_GpxHO65W8Zvk
https://dl.doubtnut.com/l/_ZFZzXDON1EXM
https://dl.doubtnut.com/l/_X08vaeukFg5R
https://dl.doubtnut.com/l/_jUbqC1QD5GWf


Watch Video Solution

22. Discuss the e�ect of presence of impurities and the

temperature on the surface tengion of a liquid.

Watch Video Solution

23. How dirty clothes can be cleaned using a detergent in hot

water?

Watch Video Solution

24. What is Reynold's number ? Give its signi�cance.

Watch Video Solution

https://dl.doubtnut.com/l/_jUbqC1QD5GWf
https://dl.doubtnut.com/l/_CUYAVoaAtGyL
https://dl.doubtnut.com/l/_V34Q4vrDlB5r
https://dl.doubtnut.com/l/_MJq8BfRdSJXm


25. The equation of continuity leads to

Watch Video Solution

26. Angle of contact depends on

Watch Video Solution

27. State and explain Torricelli's theorem.

Watch Video Solution

28. What do you mean by blood pressure and heart attack?

Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_ArjOY9k49EGw
https://dl.doubtnut.com/l/_813hqLaVk3xO
https://dl.doubtnut.com/l/_emrzifAqnT5J
https://dl.doubtnut.com/l/_uunNYRg4GnVE


Revision Exercise Long Answer Questions

Watch Video Solution

1. Explain hydraulic lift and hydraulic brakes.

Watch Video Solution

2. The surface tension of a liquid is a�ected by

Watch Video Solution

3. Derive an expression for the excess pressure (i) inside a

liquid drop (ii) inside a soap bubble.

Watch Video Solution

https://dl.doubtnut.com/l/_uunNYRg4GnVE
https://dl.doubtnut.com/l/_oYVrUjUQSFgk
https://dl.doubtnut.com/l/_Ifs0xhiE2p1V
https://dl.doubtnut.com/l/_TAo3kaeerOE4


4. What do you mean by capillarity? Give some daily life

examples of capillarity. Also derive an expression for rise of

liquid in a capillary tube.

Watch Video Solution

5. Expalin streamline �ow, laminar �ow and turbulent �ow.

Watch Video Solution

6. State and prove Bernoulli's theorem.

Watch Video Solution

https://dl.doubtnut.com/l/_TAo3kaeerOE4
https://dl.doubtnut.com/l/_FeErZYH32ERH
https://dl.doubtnut.com/l/_PL9PCXsKOP5c
https://dl.doubtnut.com/l/_BqxDTgPoNe6E


Revision Exercise Numerical Problems

7. What is venturi-meter? Derive an expression for the rate of

�ow of a liquid using this device.

Watch Video Solution

1. What is the pressure on a scuba diver at a depth of 30 m?

Watch Video Solution

2. A cylinder has a radius 20 cm. To what height should it be

�lled with water so that thrust in its walls is equal to that on

its bottom? Find the mass of water �lled in cylinder.

Watch Video Solution

https://dl.doubtnut.com/l/_lqT1aGxvFm0j
https://dl.doubtnut.com/l/_nxEjFxZ6T7Vr
https://dl.doubtnut.com/l/_kIAeVDawAfID


3. In a hydraulic press, the area of smaller piston is 5 cm . The

weight raised by larger piston is 900 kgf if a force of 150 kgf is

applied on smaller piston. Calculate the area of larger piston.

Watch Video Solution

2

4. The diameters of smaller and larger pistons in a hydraulic

press are 3 cm and 15 cm respectively. To move out the larger

piston by 0.4 cm calculate the distance through which the

smaller piston should be pushed in.

Watch Video Solution

https://dl.doubtnut.com/l/_kIAeVDawAfID
https://dl.doubtnut.com/l/_DlvzOjN1DPOi
https://dl.doubtnut.com/l/_Ar57LrXErQNp


5. One third of a cylinder of 3 m height is �lled with oil of

density 0.62 g cm . and the rest of it is �lled with mercury of

density 13.6 g cm . Calculate the total pressure at the bottom

of cylinder due to both oil and mercury.

Watch Video Solution

− 3

− 3

6. The arms of a vertical U tube of uniform inner cross section

contains mercury. In one of the arms of the tube, water column

of length 8 cm is introduced. In the other arm, oil of density

0.75 g/cm  is poured till the upper surfaces of water and oil

are at same horizontal level. Calculate the length of oilcolumn.

Watch Video Solution

3

https://dl.doubtnut.com/l/_M2yprG3kyWdm
https://dl.doubtnut.com/l/_YxJn2fWqlkDq


7. The weight of a body in air is 50 N. When the same body is

weighed in water its weight decreases by 5N. Calculate the

density of the given body.

Watch Video Solution

8. A solid cube of sides 2 cm each is suspended by a thread and

completely immersed in a liquid of density 

What will be the tension in the thread if relative density of

solid is 5?

Watch Video Solution

0.85 × 103  kg/m3.

9. A Square metal plate of side 10 cm is moving parallel to

another plate with a velocity of  and both plates are10cm/s

https://dl.doubtnut.com/l/_i7BW5rjwCdX7
https://dl.doubtnut.com/l/_2MtgS21PJA7L
https://dl.doubtnut.com/l/_FCBeCHIPP10b


immersed in water. If the viscosity of water is 0.01 poise and

the distance between the plates is 0.05 cm then calculate the

viscous force.

Watch Video Solution

10. Alcohol �ows through two capillary tubes under a constant

pressure head the diameters of the two tubes are in the ratio

of  and the lengths are in the ratio  Compare the rates

of �ow of alcohols through the two tubes .

Watch Video Solution

4: 1 4: 1

11. 1000 drops of radius 1 mm each falling downwards with a

terminal velocity of 5 cms  coalesce to form a bigger drop.

What will be the terminal velocity of the bigger drop?

− 1

https://dl.doubtnut.com/l/_FCBeCHIPP10b
https://dl.doubtnut.com/l/_azp6eS2B60DW
https://dl.doubtnut.com/l/_YqTWXtaLiKNJ


Watch Video Solution

12. Calculate the terminal velocity of a water drop of radius

0.002 mm falling in air. Density of air .  

Density of water  Coe�cient of viscosity of air is 

Watch Video Solution

= 1.3  kg/m3

= 103kg/m3.

1.7 × 10− 5  decapoise.

13. Water is �owing down from a water tap of diameter 1.12 cm

at the rate of 2 L/min. Discuss the type of �ow - laminar or

turbulent. The coe�cient of viscosity of water is  Pas.

View Text Solution

10− 3

https://dl.doubtnut.com/l/_YqTWXtaLiKNJ
https://dl.doubtnut.com/l/_8P3IwvyWfZy3
https://dl.doubtnut.com/l/_L2kiD1ALK8r3


14. For the laminar �ow of water of viscosity 0.0012 

through a tube of diameter 0.8 cm, calculate the critical

velocity of water.

Watch Video Solution

Nsm− 2

15. The rate of �ow of water through a horizontal pipe of

changing cross section is 100 litres per hour. Calculate the

velocity of water �ow at a point where diameter of the tube is

4 cm?

Watch Video Solution

16. What will be the total energy possessed by 1 kg of water at

a point where pressure is , velocity is 0.5 m/s30  gf/mm2 − 1

https://dl.doubtnut.com/l/_Om3zHSrPbk63
https://dl.doubtnut.com/l/_lr2Hz3BJQ5hj
https://dl.doubtnut.com/l/_P29txoMPxyEg


and height is 70 cm above the ground level?

Watch Video Solution

17. The pressure di�erence between two points along a

horizontal tube through which water is �owing is 2.5 cm of

mercury. Calculate the speed of water at a point of smaller

cross section if the speed at a point of larger cross section is

2.61 ms .

Watch Video Solution

− 1

18. Calculate the discharge in litres per minute of a venturi-

meter if it is of 86 cm diameter in main part and of 10 cm

diameter in neck part. Speci�c gravity of Hg=13.6 and di�erence

of pressure of water between mains and neck is 20 cm of Hg.

https://dl.doubtnut.com/l/_P29txoMPxyEg
https://dl.doubtnut.com/l/_Y9cCZagXIuCv
https://dl.doubtnut.com/l/_0AjTIK8bTS1y


Watch Video Solution

19. What will be the work done in blowing a soap bubble from a

radius of 3 cm to a radius of 5 cm? The surface tension of soap

solution is 40 dyne cm .

Watch Video Solution

− 1

20. A liquid drop of diameter 6 mm breaks into 27 droplets of

same size. What will be the change in surface energy if surface

tension of liquid drop is 

Watch Video Solution

0.06Nm− 1 ?

https://dl.doubtnut.com/l/_0AjTIK8bTS1y
https://dl.doubtnut.com/l/_VBhnuGEqkmnV
https://dl.doubtnut.com/l/_Op0KFF10TQxb


21. 1000 ergs of work is done in blowing a soap bubble to a

radius x cm. Calculate the additional work required to blow it

to a radius of 2 x cm.

Watch Video Solution

22. A needle of length 5 cm is �oating on the surface of water.

Calculate the minimum force needed to lift the needle above

the aurface of water. Surface tension of water is 0.073 N/m.

Watch Video Solution

23. A rectangular frame having dimensions of

 is placed vertical in such a way that its

longest side just touches the water surface. What will be the

5cm × 3cm × 3mm

https://dl.doubtnut.com/l/_3H6oTYxRdBBR
https://dl.doubtnut.com/l/_PqgTQZ62D1yb
https://dl.doubtnut.com/l/_xxqOcU7vcpE7


downward force acting on the frame? Surface tension of water

is 0.72 .

View Text Solution

Nm− 1

24. The excess pressure inside a soap bubble is balanced by 4

mm column of water of speci�c gravity 1. What will be the

surface tension of soap solution if the diameter of soap bubble

is 6 mm?

Watch Video Solution

25. The ratio of radii of two soap bubbles is 4 : 9. Find the ratio

of 

(i) excess pressure inside these bubbles 

(ii) work done to blow these bubbles.

https://dl.doubtnut.com/l/_xxqOcU7vcpE7
https://dl.doubtnut.com/l/_dhfiFONUQZi8
https://dl.doubtnut.com/l/_8sItBJz86Qxv


View Text Solution

26. A capillary tube of radius 0.03 mm is held vertically in a

liquid of density  and surface tension 

. The angle of contact of liquid -glass is given

by  then rise of liquid in the capillary tube is.?

Watch Video Solution

0.85 × 103  kg/m3

4 × 10− 2  N/m

cosθ = 0.5

27. A capillary tube is dipped in water. Calculate the weight of

water raised in capillary above the normal level due to capillary

action. Surface tension of water is 72 dyne cmº. The radius of

capillary tube is 0.3 mm.

View Text Solution

https://dl.doubtnut.com/l/_8sItBJz86Qxv
https://dl.doubtnut.com/l/_mhdjSATEtBto
https://dl.doubtnut.com/l/_5mHYXgXMUbEw
https://dl.doubtnut.com/l/_6ybuMsH91sKb


Competition File A Mcq Objectie Type Questions

28. The diameter of the mercury barometer tube is recorded as

6 mm. How much error is introduced due to surface tension in

this reading. Surface tension of mercury is 

Angle of contact for mercury is .

Watch Video Solution

540 × 10− 3  N/m

140∘

1. A water container has water upto a height of 20 cm, volume

2 litres. Top of container has area 60 cm  and bottom has area

of 20 cm . The downward force exerted by water at the bottom

will be.

A. 200 N

B. 100 N

2

2

https://dl.doubtnut.com/l/_6ybuMsH91sKb
https://dl.doubtnut.com/l/_Un3qtFWI3XMq


C. 222 N

D. 122 N

Answer: C

Watch Video Solution

2. Bulk modulus of water is  If the average

depth of an ocean is 2600 m, then fractional 

compression in volume of water at the bottom of ocean will

be:

A. 0.0113

B. 0.0226

C. 0.0056

D. 0.03

22 × 109N /m2.

( )
△ V

V

https://dl.doubtnut.com/l/_Un3qtFWI3XMq
https://dl.doubtnut.com/l/_Dj1gO7Gifzfh


Answer: A

Watch Video Solution

3. A solid piece weighs 200 g in air, 150 g in water and 100 g in

a liquid. The relative density of the liquid will be

A. 2

B. 3

C. 4

D. 5

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_Dj1gO7Gifzfh
https://dl.doubtnut.com/l/_hijabFBbHrzm
https://dl.doubtnut.com/l/_WloeY8aZaddK


4. Oil of density 0.5 g/cm  is contained over mercury of density

13.6 g/cm  in a vessel. A homogeneous body is �oating with its

half of volume immersed inside mercury and half inside oil. The

density of homogeneous material will be

A. 

B. 

C. 8.05 g/cc

D. 10 g/cc

Answer: B

Watch Video Solution

3

3

6g/cm3

7.05g/cm3

5. A bird is sitting on the �oor of a wire cage and the cage is in

the hand of a boy . The bird starts �ying in the cage . Will the

https://dl.doubtnut.com/l/_WloeY8aZaddK
https://dl.doubtnut.com/l/_QS996L2TtOS2


boy experience any change in the weight of the cage ?

A. less

B. more

C. no change in weight

D. heavier in beginning and becomes lighter later.

Answer: A

Watch Video Solution

6. A bubble of volume V is formed, when W Joules of work is

done on a given solution. The work done to form a bubble of

volume 3V will be

A. (2) W
2
3

https://dl.doubtnut.com/l/_QS996L2TtOS2
https://dl.doubtnut.com/l/_V9sA5rKXhPGc


B. 

C. 1

D. 

Answer: B

View Text Solution

(3) W
2
3

(4) W
2
3

7. The pressure inside two soap bubbles are 1.05 atm and 1.07

atmosphere. The volume of two bubbles are in the ratio of

A. 

B. 

C. 

D. 

2: 7

3: 7

1: 7

4: 7

https://dl.doubtnut.com/l/_V9sA5rKXhPGc
https://dl.doubtnut.com/l/_jMYYvhHLZHkV


Answer: A

Watch Video Solution

8. A particle is placed at the origin and a force F=Kx is acting on

it (where k is a positive constant). If , the graph of 

 verses x will be (where U is the potential energy

function.)

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

U( 0 ) = 0

U(x)

https://dl.doubtnut.com/l/_jMYYvhHLZHkV
https://dl.doubtnut.com/l/_B5fCQjht8S58


9. A soap bubble has a radius of 6cm. The work done in

increasing the radius from 6 cm to 10 on will be (in mJ).

(Surface tension of soap solution is 0.04 Nm.)

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2.04π

1.02π

4.05π

6.05π

https://dl.doubtnut.com/l/_B5fCQjht8S58
https://dl.doubtnut.com/l/_MZSnpZETTLIE


10. Two bodies of masses M and 27 M are allowed to fall on a

viscous liquid simultaneously. The respective terminal

velocities of bodies are V and kV. The value of k is

A. 5

B. 7

C. 8

D. 9

Answer: D

Watch Video Solution

11. Water rises to a height h in a capillary tube of radius r. The

mass of water in the capillary tube is 10 g. The mass of water

https://dl.doubtnut.com/l/_RMIC6jrASyZD
https://dl.doubtnut.com/l/_zSb403e2kgwR


rising in another capillary tube of radius 4r will be

A. 30g

B. 40g

C. 20g

D. 10g

Answer: B

Watch Video Solution

12. A wooden cube supporting a mass of 100 g just �oats in

water. On removing the mass from the cube, the cube rises by

4 cm. The side of the cube is

A. 5 cm

https://dl.doubtnut.com/l/_zSb403e2kgwR
https://dl.doubtnut.com/l/_orBvDEBzp0oT


B. 8 cm

C. 7 cm

D. 9 cm

Answer: A

Watch Video Solution

13. A spherical ball of density  is freely falling in a viscous

liquid of density  The initial acceleration of the ball

will be

A. 

B. 

C. 

σ

p(p < σ).

( )g
p − σ

p

( )g
σ − p

σ

( )g
p − σ

σ

https://dl.doubtnut.com/l/_orBvDEBzp0oT
https://dl.doubtnut.com/l/_NZsdHoL1VU86


D. 

Answer: B

Watch Video Solution

( )g
p + σ

σ

14. When equal volumes of three liquids of densities 

are mixed then the resultant density of the mixture will be:

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

p1, p2, p3

p1 + p2 + p3

3

p1 + p2 + p3

6

p2
1 + p2

2 + p2
3

6

p1 + p2 + p3

https://dl.doubtnut.com/l/_NZsdHoL1VU86
https://dl.doubtnut.com/l/_jvKRvecmPVJZ


15. A piece of wood �oats in water kept in a breaker. IF the

beaker moves with a vertical acceleration a, the wood will

A. will sink in liquid if beaker moves downward

B. will sink in liquid if beaker moves upward

C. remain in same position relative to water as before

D. rises more above the liquid if beaker moves downward

Answer: C

Watch Video Solution

16. If X represents force, Y represents area and Z represents

time. The quantities having same dimensions as coe�cient of

https://dl.doubtnut.com/l/_jvKRvecmPVJZ
https://dl.doubtnut.com/l/_SmUy53Z1jal0
https://dl.doubtnut.com/l/_SMhbXf8dTxrq


viscosity in are

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

XY

Z

XZ

Y

Y Z

X

X

YZ

17. If water in one �ask and castor oil in other area violently

shaken and kept on a table, which will come to rest earlier

A. Water will come to rest earlier

B. Castor oil will come to rest earlier

https://dl.doubtnut.com/l/_SMhbXf8dTxrq
https://dl.doubtnut.com/l/_JeeBAoDaaXDY


C. Both will come to rest simultaneously

D. Anyone of them can come to rest earlier

Answer: B

Watch Video Solution

18. A boat �oating in a lake sinks by 2 cm when a man of mass

m gets into it. What will be the mass of man if length and

breadth of the boat are 1 m and 2 m?

A. 40 kg

B. 60 kg

C. 30 kg

D. 100 kg

https://dl.doubtnut.com/l/_JeeBAoDaaXDY
https://dl.doubtnut.com/l/_RSjTnKJXSVyp


Answer: A

Watch Video Solution

19. At a depth of 5 m below the free surface of a liquid, an air

bubble of radius 2 mm is formed. The pressure inside the

bubble will be (The surface tension of water is

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

20 × 10− 8  N/m.)

2 × 105N /m2

1.5 × 105N /m2

3 × 105N /m2

5 × 105N /m2

https://dl.doubtnut.com/l/_RSjTnKJXSVyp
https://dl.doubtnut.com/l/_PCNJ764XeUFC
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20. The graph between the height of liquid in a capillary tube

against the radius of the tube for a liquid , then the graph is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_PCNJ764XeUFC
https://dl.doubtnut.com/l/_OOzVYXBPwoTJ
https://dl.doubtnut.com/l/_yJB5ululFaUt


1. Two small spherical metal balls, having equal masses, are

made from materials of densities  and

have radii 1 mm and 2mm respectively, they are made to fall

vertically (from rest) in a viscous medium whose coe�cient of

viscosity equal  and whose density is 0.1 . The ratio of their

terminal velocities would be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ρ1 and ρ2(ρ1 = 8ρ2)

η ρ2

79
36

79
72

19

36

39

72

https://dl.doubtnut.com/l/_yJB5ululFaUt


2. A U-tube with both ends open to the atmosphere is partially

�lled with water. Oil, which is immiscible with water. Is poured

into one side until it stands at a distance of  above the

water level on the other side. Meanwhile the water rises by

 from its original level (see diagram). The density of the

oil is: 

A. 

10mm

65mm

650kgm− 3

https://dl.doubtnut.com/l/_NVuQaG4nZOFk


B. 

C. 

D. 

Answer: D

Watch Video Solution

425kgm− 3

800kgm− 3

928kgm− 3

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

frication, heat is produced. Find the relation between the rate

of production of heat and the radius of the sphere at terminal

velocity.

A. 

B. 

C. 

r5

r2

r3

https://dl.doubtnut.com/l/_NVuQaG4nZOFk
https://dl.doubtnut.com/l/_oWnr63s96bx4


D. 

Answer: A

Watch Video Solution

r4

4. 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  is released

B. Energy  is absorbed

C. Energy  is released

D. Energy is neither released nor absorbed.

Answer: C

r

R V T

= 4V T( − )
1

r

1

R

= 3V T( + )
1

r

1

R

= 3V T( − )
1

r

1

R

https://dl.doubtnut.com/l/_oWnr63s96bx4
https://dl.doubtnut.com/l/_EptuBQYa78BJ


Watch Video Solution

5. A vessel contains water up to a height of 20 cm and above it

an oil up to another 20 cm. The refractive indices of the water

and the oil are 1.33 and F30 respectively. Find the apparent

depth of the vessel when viewed from above.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1333kg/m3

1200kg/m3

750kg/m3

1000kg/m3

https://dl.doubtnut.com/l/_EptuBQYa78BJ
https://dl.doubtnut.com/l/_Vstly05NPTKQ
https://dl.doubtnut.com/l/_UFgLVmf7h00R
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6. 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. 

Answer: B

Watch Video Solution

ρ (n > 1)

h

L d

pL(p < 1)

d

{2 + (n − 1)]}p

{1 + (n − 1)p]p

{1 + (n + 1)p}p

{2 + (n + 1)p]p

https://dl.doubtnut.com/l/_UFgLVmf7h00R


1. A ball is made of a material of density  where

 with  and  representing the

densities of oil and water, respectively. The oil and water are

immiscible. If the above ball is in equilibrium in a mixture of

this oil and water, which of the following pictures represents

its equilibrium position?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ρ

ρoil < ρ < ρwater ρoil ρwater

https://dl.doubtnut.com/l/_8qMWmfoAYM3z
https://dl.doubtnut.com/l/_xAUbsM82ARjp


2. The potential energy function for the force between two

atoms in a diatomic molecule is approximate given by

, where  and  are constants and  is the

distance between the atoms. If the dissociation energy of the

molecule is  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

U(r) = −
a

r12

b

r6
a b r

D = [U(r = ∞) − Uat equilibrium], D

b2

6a

b2

2a

b2

12a

b2

4a

https://dl.doubtnut.com/l/_xAUbsM82ARjp


3. The top of a water tank is open to air and its water lavel is

maintained. It is giving out  water per minute through a

circular opening of 2 cm radius in its wall. The depth of the

centre of the opening from the level of water in the tank is

close to :

A. 2.9m

B. 9.6m

C. 4.8m

D. 6.0m

Answer: C

Watch Video Solution

0.74m3

https://dl.doubtnut.com/l/_FKyLJOGoCHr8


4. A small soap bubble of radius 4 cm is trapped inside another

bubble of radius 6 cm without any contact. Let  be the

pressure inside the inner bubble and , the pressure outside

the outer bubble. Radius of another bubble with pressure

di�erence  between its inside and outside would be :

A. 2.4m

B. 12cm

C. 4.8cm

D. 6cm

Answer: A

Watch Video Solution

P2

P0

P2 − P0

https://dl.doubtnut.com/l/_X5nHyxAqq3zh


5. if a ball of steel (density ) attains a terminal

velocity of  when falling in a tank of water (coe�cient

of viscosity, Ps s), then its terminal velocity

in glycerine  would be nearly

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ρ = 7.8g/cm3

10cm/s

ηwater = 8.5 × 10− 4

(ρ = 1.2g/cm2, η = 13.2Pas)

6.25 × 10− 4cms− 1

6.45 × 10− 4cms− 1

1.5 × 10− 5cms− 1

1.6 × 10− 3cms− 1

https://dl.doubtnut.com/l/_By4g9pRfGDnm


6. A thin liquid �lm formed between a shaped wire and a

light slider supports a weight of (see �gure). The

length of the slider is  and its weight negligible. The

U −

1.5 × 10− 2N

30cm

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


surfaces tension of the liquid �lm is : 

A. 0.025Nm−1

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


B. 

C. 

D. 

Answer: A

Watch Video Solution

0.0125Nm−1

0.1Nm−1

0.05Nm−1

7. 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.

A. 

B. 

ρ

√T /pL

T /pL

https://dl.doubtnut.com/l/_VTVETuNPPTpL
https://dl.doubtnut.com/l/_zRj2V7I0Gtb2


C. 

D. 

Answer: C

Watch Video Solution

2T /pL

p
L

T

8. A uniform cylinder of length L and mass M having cross-

sectional area A is suspended, with its length vertical, from a

�xed point by a massless spring such that it is half submerged

in a liquid of density  at equilibrium position. The extension 

 of the spring when it is in equlibrium is:

A. 

B. 

C. 

σ

x0

(1 − )
Mg

k

LAσ

M

(1 − )
Mg

k

LAσ

2M

(1 + )
Mg

k

LAσ

M

https://dl.doubtnut.com/l/_zRj2V7I0Gtb2
https://dl.doubtnut.com/l/_cHkTlQ2JeTl2


D. 

Answer: B

Watch Video Solution

Mg

k

9. A thin uniform tube is bent into a circle of radius r in the

vertical plane. Equal volumes of two immiscible liquids, whose

densities are  and  �ll half the circle. The angle 

between the radius vector passing though the common

interface and the vertical is :

A. 

B. 

C. 

D. 

ρ1 ρ2(ρ1 > ρ2) θ

θ = tan− 1(
p1 + p2

p1 − p2

θ = tan− 1( + p2)
p1 − p2

p1

θ = tan− 1( )
p2

p1

θ = tan− 1( )
p1

p2

https://dl.doubtnut.com/l/_cHkTlQ2JeTl2
https://dl.doubtnut.com/l/_5H2YHDppBPyx


Answer: B

Watch Video Solution

10. An open glass tube is immersed in mercury in such a way

that a length of 8 cm extends above the mercury level. The

open end of the tube is then closed and sealed and the tube is

raised vertically up by additional 46 cm. what will be length of

the air column above mercury in the above now ? 

(Atmospheric pressure = 76 cm of Hg)

A. 38 cm

B. 6 cm

C. 16 cm

D. 22 cm

https://dl.doubtnut.com/l/_5H2YHDppBPyx
https://dl.doubtnut.com/l/_PqGvzDTPzWfp


Answer: C

Watch Video Solution

11. 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 )  

r < < R

ρw

https://dl.doubtnut.com/l/_PqGvzDTPzWfp
https://dl.doubtnut.com/l/_aU5CEBvgToNT


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

R2√
pwg

T

R2√
3pwg

T

R2√
pwg

3T

R2 √pwg

6T

12. Water rises upto a height x in capillary tube immersed

vertically in water . When this whole arrangement is taken to a

depth d in a mine , the water level rises upto a height y . If R is

the radius of the earth , then the ration  is given by

A. 

B. 

x

y

(1 − )
d

R

(1 − )
2d

R

https://dl.doubtnut.com/l/_aU5CEBvgToNT
https://dl.doubtnut.com/l/_jHZSUCO84F5A


C. 

D. 

Answer: A

Watch Video Solution

( )
R − d

R + d

( )
R + d

R − d

13. A tank with a small hole at the bottom has been �lled with

water and kerosene (speci�c gravity 0.8). The height of water is

3 m and that of kerosene 2 m. When the hole is opened the

velocity of �uid coming out from it is nearly:

A. 

B. 

C. 

(take g = 10 ms − 2  and density of water = 103  kg m − 3)

10.7ms− 1

9.6ms− 1

8.5ms− 1

https://dl.doubtnut.com/l/_jHZSUCO84F5A
https://dl.doubtnut.com/l/_Bj83HQWiQoQU


D. 

Answer: B

View Text Solution

7.6ms− 1

14. An air bubble of radius 0.1 cm is in a liquid having surface

tension 0.06 N/m and density  The pressure

inside the bubble is 1100 Nm greater than the atmospheric

pressure. At what depth is the bubble below the surface of the

liquid? 

A. 0.1m

B. 0.15m

C. 0.20m

D. 0.25m

103  kgm − 3.

(g = 9.8ms− 2)

https://dl.doubtnut.com/l/_Bj83HQWiQoQU
https://dl.doubtnut.com/l/_io3skL3n91Qm


Answer: A

Watch Video Solution

15. A cylindrical vessel of cross section A contains water to a

height h. There is a hole in the bottom of radius 'a'. The time in

which it will be emptied is:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

√
2A

πa2

h

g

√
√2A

πa2

h

g

√
2√2A

πa2

h

g

√
A

√2πa2

h

g

https://dl.doubtnut.com/l/_io3skL3n91Qm
https://dl.doubtnut.com/l/_Gw7oc88qLzdB


16. 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. 4PV+3ST=0

B. 3PV+4ST=0

C. 2PV+3ST=0

D. 3PV+2ST=0

Answer: B

Watch Video Solution

V

S

3PV + 4ST = 0

T P

https://dl.doubtnut.com/l/_Gw7oc88qLzdB
https://dl.doubtnut.com/l/_POigd7J1odse


17. 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.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

18kmh− 1

10− 1N /m2

10− 2N /m2

10− 3N /m2

10− 4N /m2

https://dl.doubtnut.com/l/_fli2lv71mv1s


18. In the diagram shown, the di�erence in the two tubes of

the manometer is 5 cm, the cross section of the tube at A and

B is  respectively. The rate at which water �ows

through the tube is . 

A. 7.5 cc/s

B. 8.0 cc/s

C. 10.0 cc/s

D. 12.5 cc/s

Answer: A

View Text Solution

6mm2 and 102

(g = 10ms− 2)

https://dl.doubtnut.com/l/_LwnLEykloe7S


19. 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: D

Watch Video Solution

√ ( − )
T

p

1

r

1

R

√ ( − )
2T

p

1

r

1

R

√ ( − )
4T
p

1

r

1

R

√ ( − )
6T
p

1

r

1

R

https://dl.doubtnut.com/l/_LE4PTPUm4lvZ


20. If two glass plates have water between them and are

separated by very small distance (see �gure). It is very di�cult

to pull them apart. It is because the water in between forms

cylindrical surface on the side that gives rise ot lower pressure

in the water in comparison to atmosphere. If the radius of the

cylindrical surface is  and surface tension of water is  then

the pressure in water between the plates is lowr by:

A. 

B. 

C. 

D. 

R T

2T

R

4T

R

T

4R

T

R

https://dl.doubtnut.com/l/_O6WIc6qyMAZw


Answer: A

Watch Video Solution

21.  

Consider a water jar of radius R that has water �lled up to

https://dl.doubtnut.com/l/_O6WIc6qyMAZw
https://dl.doubtnut.com/l/_pASK83vomVBz


height  and is kept on a stand of height  (see �gure)

through a hole of radius  at its bottom the water

leaks out and the stream of water coming down towards the

ground has a shape like a funnel as shown in the �gure. it the

radius of the cross-section of water stream when it hits the

ground is x. then.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

H h

r(r < < R)

x = r( )
H

H + h

x = r( )
H

H + h

1
2

x = r( )
H

H + h

1
4

x = r( )
2

H

H + h

https://dl.doubtnut.com/l/_pASK83vomVBz


22. A wooden block �oating in a bucket of water has 4/5 of its

volume submerged. When certain amount of an oil is poured

into the bucket, it is found that the block is just under the oil

surface with half of its volume under water and half in oil. The

density of oil relative to that of water is:

A. 0.8

B. 0.6

C. 0.7

D. 0.5

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_GJrtulyKCK6L


23. The ratio of surface tensions of mercury and water is given

to be 7.5 while the ratio of their densities is 13.6. Their contact

angles, with glass, are close to 135° and 0°, respectively. It is

observed that mercury gets depressed by an amount h in a

capillary tube of radius  while water rises the same amount h

in a capillary tube of radius . The ratio,  , is then close

to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

r1

r2 (r1 /r2)

4/5

2/5

3/5

2/3

https://dl.doubtnut.com/l/_LqxdSmTgaIQL
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1. When liquid medicine of density  is to put in the eye, it is

done with the help of a dropper. As the bulp on the top of 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 T when the radius of the drop

is R. When this force becomes smaller than the weight of the

drop, the drop gets detached from the dropper. 

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

force due to the surface tension on the drop of radius R

(assuming r ltltR) is

A. 

ρ

2πrT

https://dl.doubtnut.com/l/_f6pCiw4t5vy1


B. 

C. 

D. 

Answer: C

Watch Video Solution

2πRT

2πr2T

R

2πR3T

r

2. 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

ρ

https://dl.doubtnut.com/l/_f6pCiw4t5vy1
https://dl.doubtnut.com/l/_cd6NT4fBH7D6


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 drop when it detaches from the dropper is

approximately,

A. 

B. 

C. 

D. 

Answer: A

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

https://dl.doubtnut.com/l/_cd6NT4fBH7D6


3. 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=0.11 when the radius

of the drop is R=1.4mm. 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. 

ρ

1.4 × 10− 6J

3.3 × 10− 6J

5.4 × 10− 6J

https://dl.doubtnut.com/l/_lRsVs2tm3qi2


D. 

Answer: B

Watch Video Solution

8.1 × 10− 6J

4. Water is �lled in a container upto height 3m. A small hole of

area 'a' is punched in the wall of the container at a height 52.5

cm from the bottom. The cross sectional area of the container

is A. If  then  is (where v is the velocity of water

coming out of the hole)

A. 

B. 

C. 

D. 

a/A = 0.1 v2

50m2 /s2

51m2 /s2

50.2m2 /s2

52m2 /s2

https://dl.doubtnut.com/l/_lRsVs2tm3qi2
https://dl.doubtnut.com/l/_oYp1qjCPGsZa


Answer: A

Watch Video Solution

5. Water is �lled up to a height  in a beaker of radiys  as

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

tension of water is  and the atmospheric pressure is .

Consider a vertical section  of the water column

through a diameter of the beaker. The force on water on one

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

h R

ρ

T P0

ABCD

https://dl.doubtnut.com/l/_oYp1qjCPGsZa
https://dl.doubtnut.com/l/_ceQaeqzDT1Lc


has magnitude 

A. 

B. 

C. 

D. 

[2P0Rh + πR2pgh − 2RT ]

[2P0Rh + Rpgh2 − 2RT ]

[P0πR
2 + Rpgh2 − 2RT ]

[P0πR
2 + Rpgh2 + 2RT ]

https://dl.doubtnut.com/l/_ceQaeqzDT1Lc


Answer: B

Watch Video Solution

6. Two soap bubbles  and  are kept in a closed chamber

where the air is maintained at pressure . The radii of

bubbles  and  are  and , respectively. Surface

tension of the soap. Water used to make bubbles is .

Find the ratio , where  and  are the number of

moles of air in bubbles  and  respectively. [Neglect the

e�ect of gravity.]

A. 9

B. 6

C. 4

D. 3

A B

8N /m2

A B 2cm 4cm

0.04N /m

nB /nA nA nB

A B

https://dl.doubtnut.com/l/_ceQaeqzDT1Lc
https://dl.doubtnut.com/l/_ZzRlDLRozUgy


Answer: B

Watch Video Solution

7. A cylindrical vessel of height 500mm has an ori�ce (small

hole) at its bottom. The ori�ce is initially closed and water is

�lled in it up to height H. Now the top is completely sealed

with a cap and the ori�ce at the bottom is opened. Some water

comes out from the ori�ce and the water level in the vessel

becomes steady with height of water column being 200mm.

Find the fall in height(in mm) of water level due to opening of

the ori�ce. 

[Take atmospheric pressure , density of

water=1000kg//m^3 g=10m//s^2`. Neglect any e�ect of

surface tension.]

= 1.0 × 105N /m2

and

https://dl.doubtnut.com/l/_ZzRlDLRozUgy
https://dl.doubtnut.com/l/_hkBwV5kfbq61


A. 6mm

B. 8mm

C. 10mm

D. 12mm

Answer: A

Watch Video Solution

8. A glass tube of uniform internal radius  has a valve

separating the two identical ends. Initially, the valve is in a

tightly closed position. End  has a hemispherical soap bubble

of radius . End  has sub-hemispherical soap bubble as shown

(r)

1

r 2

https://dl.doubtnut.com/l/_hkBwV5kfbq61
https://dl.doubtnut.com/l/_gR0Iu1HPVqEz


in �gure. Just after opening the valve. 

A. Air from end 1 �ows towards end 2 No change in the

volume of the soap bubbles

B. Air from end 1 �ows towards end 2. Vole of the soap

bubble at end 1 decreases

C. No change occurs

D. Air from end 2 �ows towards end 1 decreases the soap

bubble at end 1 increases

https://dl.doubtnut.com/l/_gR0Iu1HPVqEz


Answer: B

Watch Video Solution

9. A spherical solid ball of volume V is made of a material of

density . It is falling through a liquid of density .

Assume that the liquid applies a viscous force on the ball that

is proportional to the square of its speed v, i.e.,

. The terminal speed of the ball is

A. 

B. 

C. 

D. 

Answer: A

ρ1 ρ2(ρ2 < ρ1)

Fviscous = − kv2(k > 0)

√
Vg(p1 − p2)

k

V gp1

k

√
V gp1

k

Vg(p1 > p2)

k

https://dl.doubtnut.com/l/_gR0Iu1HPVqEz
https://dl.doubtnut.com/l/_tt5wwZB2SeEY


Watch Video Solution

10.  

A jar �lled with two non-mixing liquid 1 and 2 having densities

 and  respectively. A solid ball, made of a material of

density  is dropped in the jar. It come to equilibrium in the

position shown in the �gure. Which of the following is true for

 and ?

ρ1 ρ2

ρ3

ρ1, ρ2 ρ3

https://dl.doubtnut.com/l/_tt5wwZB2SeEY
https://dl.doubtnut.com/l/_RHZicxe8bnkA


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

p3 < p1 < p2

p1 > p3 > p2

p1 < p2 < p3

p1 < p3 < p2

11. A capillary tube (A) is dipped in water. Another identical

tube (B) is dipped in a soap-water solution. Which of the

following shows the relative nature of the liquid columns in

the two tubes?

A. 

B. 

https://dl.doubtnut.com/l/_RHZicxe8bnkA
https://dl.doubtnut.com/l/_y2ENbLPXlNGy


C. 

D. 

Answer: C

Watch Video Solution

12. The pressure of a medium is charged from  to

 and change in volume is 10 % keeping

temperature constant. The Bulk modulus of the medium is

A. 

B. 

C. 

D. 

1.01 × 10. Pa

1.165 × 10. Pa

204.8 × 105Pa

51.2 × 105Pa

102.4 × 105Pa

1.55 × 105Pa

https://dl.doubtnut.com/l/_y2ENbLPXlNGy
https://dl.doubtnut.com/l/_WclHV2dIqx2e


Answer: D

Watch Video Solution

13. Consider the spring-mass system, with the mass submerged

in water, as shown in the �gure. The phase space diagram for

one cycle of this system is: 

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_WclHV2dIqx2e
https://dl.doubtnut.com/l/_LYYy2T7AY60r


14. A glass capillary tube is of the shape of a truncated cone

with an apex angle  so that its two ends have cross sections

of di�erent radii. When dipped in water vertically, water rises in

it to a high h, where the radius of its cross section is b. If the

surface tension of water is S, its density if , and its contact

angle with glass is , the value of h will be (g is the acceleration

due to gravity) 

A. 

B. 

α

ρ

θ

cos(θ − α)
2S

bpg

cos(θ + α)
2S

bgp

https://dl.doubtnut.com/l/_0nqPiEY9XHT0


Competition File C Mcq With More Than One Correct Answers

C. 

D. 

Answer: D

Watch Video Solution

cos(θ − α/2)
2S

bpg

cos(θ + )
2S

bpg

α

2

1. When an air bubble rise from the bottom of a deep lake to a

point just below the water surface, the pressure of air inside

the bubble

A. will be less than the pressure outside it

B. will decrease as the bubble moves up

C. is greater than the pressure outside it

https://dl.doubtnut.com/l/_0nqPiEY9XHT0
https://dl.doubtnut.com/l/_n0oyVog9apDD


D. will increase as the bubble moves up

Answer: B::C

Watch Video Solution

2. A uniform capillary tube of inner radius r is dipped vertically

into a beaker �lled with water. The water rises to a height h in

the capillary tube above the water surface in the beaker. The

surface tension of water is . The angle of contact between

water and the wall of the capillary tube is . Ignore the mass of

water in the meniscus. Which of the following statements is

(are) true?

A. For a given material of the capillary Lube, decreases with

increase in r.

σ

θ

https://dl.doubtnut.com/l/_n0oyVog9apDD
https://dl.doubtnut.com/l/_NeaqE0LgVtyC


B. For a given material of the capillary tube, h is

independent of 

C. If this experiment is performed in a lift going up with a

constant acceleration, then h decreases.

D. h is proportional to contact angle .

Answer: A::C

Watch Video Solution

σ.

θ

3. Consider a thin square plate �oating on a viscolas liquid in a

large tank. The heighth of the liquid in the tank is much less

than the width of the tank. The �oating plate is pulled

horizontally with a constant velocity  Which of the

following statements is (are) true?

u0.

https://dl.doubtnut.com/l/_NeaqE0LgVtyC
https://dl.doubtnut.com/l/_XQjYsJbEgmgH


A. The resistive force of liquid on the plate is inversely

proportional to h

B. The resistive force of liquid on the plate is independent

of the area of the plate

C. The tangential (shear) stress on the �oor of the tank

increases with 

D. The tangential (shear) stress on the plate varies linearly

with the viscosity  of the liquid

Answer: A::C::D

Watch Video Solution

u0

η

4. Two solid spheres A and B of equal volumes but of di�erent

densities  are connected by a string. They are fullydA and dB

https://dl.doubtnut.com/l/_XQjYsJbEgmgH
https://dl.doubtnut.com/l/_Kk6wUL57Vf8U


immersed in a �uid of density . They get arranged into an

equilibrium state as shown in the �gure with a tension in the

string. The arrangement is possible only if 

A. 

B. 

C. 

D. 

Answer: A::B::D

Watch Video Solution

dF

dP < dL

dQ > dL

dP > dL

dP + dQ = 2dL

https://dl.doubtnut.com/l/_Kk6wUL57Vf8U


5. Large number of stones are placed in a small boat. The boat

is �oating in a water tank. If stones are unloaded in the water

in the tank then which of the following are incorrect.

A. Level of water will fall

B. Level of water will rise

C. Water level falls at �rst and then rises

D. Water level remains unchanged

Answer: B::C::D

Watch Video Solution

https://dl.doubtnut.com/l/_Kk6wUL57Vf8U
https://dl.doubtnut.com/l/_7oVL9XIDDTIp


6. Two-thirds of a container is �lled with a liquid and then the

cylinder is sealed. F is the force exerted at the bottom of the

container and P is the pressure exerted at the surface. On

removing some air from the container with the help of a

vacuum pump

A. Pand F both decrease

B. P and F both increase

C. The liquid level in container will fall

D. The liquid level in container will be unchanged

Answer: A::D

Watch Video Solution

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


7. Choose the correct statements

A. Surface tension is a vector quantity.

B. The angle of contact for pure water is 

C. The tube required for water barometer is longer than

that required for mercury barometer.

D. Archimedes principle does not hold good for free fall.

Answer: C::D

Watch Video Solution

90∘ .

8. As shown in �gure, through a horizontal tube, some liquid is

�owing. Let  are speeds of liquid at points A and B

and PA and Pg are the pressures at points A and B. Then 

VA and VB

https://dl.doubtnut.com/l/_eb1iXbekykC0
https://dl.doubtnut.com/l/_TRBBk1795sJ9


A. 

B. 

C. 

D. 

Answer: C::D

View Text Solution

PA > PB

PA = PB

PB > PA

VA > VB

9. A small tank of cylindrical shape and of radius R is containing

a liquid of density  On rotating the vessel about its axis with

angular velocity  the liquid rises at the sides of vessel

through height h.  are pressure at sides and at the

centre of tank respectively, then

A. 

σ.

ω,

P1 and P2

P1 > P2

https://dl.doubtnut.com/l/_TRBBk1795sJ9
https://dl.doubtnut.com/l/_C6YXI0uK51wn


B. 

C. 

D. 

Answer: B::D

Watch Video Solution

P1 = P2

P2 > P1

h =
R2ω2

2g

10. A metal cube is weighing 4 N in air, 3 N in water and 2.5 N in

a liquid

A. Relative density of liquid is smaller than that of cube.

B. Relative density of Liquid is greater than unity.

C. Relative density of liquid is 1.5.

D. Relative density of cube is 4.

https://dl.doubtnut.com/l/_C6YXI0uK51wn
https://dl.doubtnut.com/l/_ww0ZFhqd1pL5


Answer: A::B::C::D

View Text Solution

11. Two spheres P and Q of equal radii have densities  and ,

respectively. The spheres are connected by a massless string

and placed in liquids  and  of densities  and  and

viscosities  and , respectively. They �oat in equilibrium with

the sphere P in  and sphere Q in  and the string being

taut(see �gure). If sphere P alone in  has terminal velocity 

ρ1 ρ2

L1 L2 σ1 σ2

η1 η2

L1 L2

L2

https://dl.doubtnut.com/l/_ww0ZFhqd1pL5
https://dl.doubtnut.com/l/_z3xgSnzVt8tP


 and Q alone in  has terminal velocity , then  

A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

→
V p L1

→
V Q

∣
∣
∣
∣

∣
∣ 
∣
∣

=

→
V P

→
V Q

η1

η2

∣
∣
∣
∣

∣
∣ 
∣
∣

=

→
V P

→
V Q

η2

η1

→
V P .

→
V Q > 0

→
V P .

→
V Q < 0

https://dl.doubtnut.com/l/_z3xgSnzVt8tP


12. A solid sphere of radius R and density  is attached to one

end of a mass-less spring of force constant k. The other end of

the spring is connected to another solid sphere of radius R

and density . The complete arrangement is placed in a liquid

of density  and is allowed to reach equilibrium. The correct

statements(s) is (are)

A. the net elongation of the spring is 

B. the net elongation of the spring is 

C. the light sphere is partially submerged

D. the light sphere is completely submerged.

Answer: A::D

Watch Video Solution

ρ

3ρ

2ρ

4πR3pg

3k

8πR3pg

3k

https://dl.doubtnut.com/l/_xbG91FXgHiDs


Competition File D Mcq Based On A Given Passage

Comprehension

1. When a liquid moves steadily under some pressure through

a horizontal tube, it moves in the form of cylindrical layers

coaxial to the ends of the tube. The velocity of di�erent layers

is di�erent. The velocity of the layer is maximum along the axis

of the tube and it decreases as one moves towards the walls of

the tube. According to Poiseuille, the rate of �ow of liquid

through a horizontal capillary tube varies as the relation

 where  and  are the length and radius of the tube

and  is the pressure di�erent between the ends of the tube

and is the constant of proportionality. 

The dimensional formula for rate of �ow

A. 

V α
pr4

ηl
l r

p

MLT − 2

https://dl.doubtnut.com/l/_CQPYfpkW9XhW


B. 

C. 

D. 

Answer: B

Watch Video Solution

M 0L3T − 1

MLT − 1

ML2T − 3

2. When a liquid moves steadily under some pressure through

a horizontal tube, it moves in the form of cylindrical layers

coaxial to the ends of the tube. The velocity of di�erent layers

is di�erent. The velocity of the layer is maximum along the axis

of the tube and it decreases as one moves towards the walls of

the tube. According to Poiseuille, the rate of �ow of liquid

through a horizontal capillary tube varies as the relation

 where  and  are the length and radius of the tubeV α
pr4

ηl
l r

https://dl.doubtnut.com/l/_CQPYfpkW9XhW
https://dl.doubtnut.com/l/_fHXMBpDn9KmK


and  is the pressure di�erent between the ends of the tube

and is the constant of proportionality. 

 is dimensionally equivalent to (R is the resistance)

A. 

B. 

C. 

D. p/R

Answer: A

Watch Video Solution

p

πpr4

8ηl

p/R

p/R2

p/R3

3. When a liquid moves steadily under some pressure through

a horizontal tube, it moves in the form of cylindrical layers

coaxial to the ends of the tube. The velocity of di�erent layers

https://dl.doubtnut.com/l/_fHXMBpDn9KmK
https://dl.doubtnut.com/l/_afPvIED8mql6


is di�erent. The velocity of the layer is maximum along the axis

of the tube and it decreases as one moves towards the walls of

the tube. According to Poiseuille, the rate of �ow of liquid

through a horizontal capillary tube varies as the relation

 where  and  are the length and radius of the tube

and  is the pressure di�erent between the ends of the tube

and is the constant of proportionality. 

When two capillary tubes through which the liquid is �owing

are joined in series then the equivalent liquid resistance is

A. 

B. 

C. 

D. 

Answer: A

V α
pr4

ηl
l r

p

Rs = R1 + R2

Rs = R1 − R2

= +
1

Rs

1

R1

1

R2

= −
Kη

pr

1

R1

1

R2

https://dl.doubtnut.com/l/_afPvIED8mql6


Watch Video Solution

4. When a liquid moves steadily under come pressure through

a horizontal tube, it moves in the form of cylindrical layers

coaxial to the exds of the tube. The velocity of di�erent layers

is di�erent. The velocity of the layer is maximum along the axis

of the tube and it decreases as one moves towards the walls of

the tube. According to Poiseuille, the rate of �ow of liquid

through a horizontal capillary tube varies as the relation

 where l and rare the length and radius of the tube and

p is the pressure di�erent between the ends of the tube and is

the constant of proportionality. 

Which of the following is correct:

A. The unit of coe�cient of viscosity is Pa-s.

B. coe�cient of viscosity is a vector quantity.

V α
pr4

ηl

https://dl.doubtnut.com/l/_afPvIED8mql6
https://dl.doubtnut.com/l/_0mcNDqXrnyiS


C. The dimensional formula of coe�cient of viscosity is

.

D. water is more viscous than blood

Answer: A

View Text Solution

ML− 2T − 1

5. Streamline �ow of the liquid is the �ow in which every

particle of the liquid follows the same path as the path of the

preceeding particle and has the same velocity as that of the

preeding particle while crossing through the same points. Two

streamlines can never cut each other. When a liqui moves

randomly or in irregular manner such that its velocity becomes

greater than the critical velocity than the �ow is turbulent �ow.

Critical velocity is given by .  vc =
Kη

pr

https://dl.doubtnut.com/l/_0mcNDqXrnyiS
https://dl.doubtnut.com/l/_wLZ91J7E1puo


For liquids having Reynold number greater than 3000 the �ow

is

A. streamlined

B. turbulent

C. laminar

D. changing from laminar to turbulent

Answer: B

View Text Solution

6. Streamline �ow of the liquid is the �ow in which every

particle of the liquid follows the same path as the path of the

preceeding particle and has the same velocity as that of the

preeding particle while crossing through the same points. Two

https://dl.doubtnut.com/l/_wLZ91J7E1puo
https://dl.doubtnut.com/l/_no5I24vcZuwH


streamlines can never cut each other. When a liqui moves

randomly or in irregular manner such that its velocity becomes

greater than the critical velocity than the �ow is turbulent �ow.

Critical velocity is given by .  

For �ow to be streamlined the

A. critical velocity should be large.

B. critical velocity should be amall.

C. radius of the tube should be very large.

D. coe�cient of viscosity should be small

Answer: A

View Text Solution

vc =
Kη

pr

https://dl.doubtnut.com/l/_no5I24vcZuwH


7. Streamline �ow of the liquid is the �ow in which every

particle of the liquid follows the same path as the path of the

preceeding particle and has the same velocity as that of the

preeding particle while crossing through the same points. Two

streamlines can never cut each other. When a liqui moves

randomly or in irregular manner such that its velocity becomes

greater than the critical velocity than the �ow is turbulent �ow.

Critical velocity is given by .  

Which of the following is incorrect?

A. The Reynold number is a pure number and its value is

always greater than unity.

B. The Reynold number determines the nature of �ow of

liquid and is unitless.

vc =
Kη

pr

https://dl.doubtnut.com/l/_RPvDRiKwNv60


C. The Reynold number is the ratio of internal force per unit

area to the viscous force per unit area.

D. Greater is the crowding of streamlines, more is the

velocity

Answer: A

View Text Solution

8. Streamline �ow of the liquid is the �ow in which every

particle of the liquid follows the same path as the path of the

preceeding particle and has the same velocity as that of the

preeding particle while crossing through the same points. Two

streamlines can never cut each other. When a liqui moves

randomly or in irregular manner such that its velocity becomes

greater than the critical velocity than the �ow is turbulent �ow.

https://dl.doubtnut.com/l/_RPvDRiKwNv60
https://dl.doubtnut.com/l/_rxOlPkVTmhWw


Critical velocity is given by .  

The viscosity of water is 0.0013 Nsm  The maximum

velocity of water in a tube of diameter 0.3 cm for the �ow to be

laminar is

A. 0.34m/s

B. 0.86m/s

C. 0.95m/s

D. 0.55m/s

Answer: B

View Text Solution

vc =
Kη

pr

^ ( − 2).

9. A wooden cylinder of diameter 4r height H and density

 is kept on a hole of diameter 2r of a tank �lled witha
p

det <

https://dl.doubtnut.com/l/_rxOlPkVTmhWw
https://dl.doubtnut.com/l/_vxiBOIK2fgY5


water of density as shown in the �gure. If level of liquid starts

decreasing slowly when the level of liquid is at a height 

above the cylinder the block just starts moving up. Then value

of  is: 

A. 

B. 

C. 

D. remains same

Answer: C

View Text Solution

h1

h1

4H
9

5H
9

5H
3

10. The block in the above questions is maintained by external

means and the level of liquid is lowered. The height  whenh2

https://dl.doubtnut.com/l/_vxiBOIK2fgY5
https://dl.doubtnut.com/l/_Lgztz2rOmQ3P


the external force reuces to zero is : 

A. 

B. 

C. remains same

D. 

Answer: A

View Text Solution

4H
9

5H
9

2H
3

11. If a height  of water level is further decreases then:

A. cylinder will not move up and remains at original

positoin.

B. for , cylinder again starts moving up

h2

h2 =
H

3

https://dl.doubtnut.com/l/_Lgztz2rOmQ3P
https://dl.doubtnut.com/l/_Yo9GRf7He664


C. for , cylinder again starts moving up

D. for , cylinder again starts moving up

Answer: A

View Text Solution

h2 =
H

4

h2 =
H

5

12. A spray gun is shown in the �gure where a piston pushes air

out of a nozzle. A thin tube of uniform cross section is

connected to the nozzle. The other end of the tube is in a small

liquid container. As the piston pushes air through the nozzle,

the liquid from the container rises into the nozzle and is

sprayed out. For the spray gun shown, the radii of the piston

and the nozzle are 20mm and 1mm respectively. The upper end

of the container is open to the atmosphere. 

https://dl.doubtnut.com/l/_Yo9GRf7He664
https://dl.doubtnut.com/l/_tLi9A5guvcYZ


 

If the piston is pushed at a speed of , the air comes

out of the nozzle with a speed of

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

5mms− 1

0.1ms− 1

1ms− 1

2ms− 1

8ms− 1

https://dl.doubtnut.com/l/_tLi9A5guvcYZ


13. A spray gun is shown in the �gure where a piston pushes air

out of a nozzle. A thin tube of uniform cross section is

connected to the nozzle. The other end of the tube is in a small

liquid container. As the piston pushes air through the nozzle,

the liquid from the container rises into the nozzle and is

sprayed out. For the spray gun shown, the radii of the piston

and the nozzle are 20mm and 1mm respectively. The upper end

of the container is open to the atmosphere. 

 

If the piston is pushed at a speed of , the air comes

out of the nozzle with a speed of

5mms− 1

https://dl.doubtnut.com/l/_H4K0oKHd6ThR


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

√
pa

p1

√pap1

√
p1

pa

p1

14. A small spherical monoatomic ideal gas bubble 

is trapped inside a liquid of density  (see �gure). Assume that

bubble does not exchange any heat with the liquid. The bubble

contains n moles of gas. The temperature of the gas when the

bubble is at the bottom is . Height of the liquid is H and

atmospheric pressure is . -Neglect surface tension.   

(γ = 5/3)

p1

T0

P0

https://dl.doubtnut.com/l/_H4K0oKHd6ThR
https://dl.doubtnut.com/l/_xfAKx0fX5Qu3


As the bubble moves upwards, besides the buoyancy force the

following forces are acting on it.

A. Only the force of gravity.

B. The force due to gravity and the force due to the

pressure of the liquid.

C. The force due to gravity, the force due to the pressure of

the liquid and force due to viscosity of the liquid,

D. The force due to gravity and the force due to viscosity of

the liquid.

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_xfAKx0fX5Qu3


15. A small spherical monoatomic ideal gas bubble 

is trapped inside a liquid of density  (see �gure). Assume that

the bubble does not exchange any heat with the liquid. The

bubble contains n moles of gas. The temperature of the gas

when the bubble is at the bottom is , the height of the liquid

is H and the atmospheric pressure  (Neglect surface

tension). 

 

When the gas bubble is at a height y from the bottom, its

temperature is-

(γ = 5/3)

ρ

T0

P0

https://dl.doubtnut.com/l/_i7re5kHj2lEn


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

T0( )
P0 + p1gH

P0 + p1gy

2
5

T0( )
P0 + p1g(H − y)

P0 + p1gH

2
5

( )
P0 + p1gH

P0 + p1gy

3
5

(P0 + )
p10g (H −y )

P0 + p1gyH

3
5

16. A small spherical monoatomic ideal gas bubble 

is trapped inside a liquid of density  (see �gure). Assume that

the bubble does not exchange any heat with the liquid. The

bubble contains n moles of gas. The temperature of the gas

when the bubble is at the bottom is , the height of the liquid

is H and the atmospheric pressure  (Neglect surface

(γ = 5/3)

ρ

T0

P0

https://dl.doubtnut.com/l/_i7re5kHj2lEn
https://dl.doubtnut.com/l/_OlWGvvuFgcwN


tension). 

 

When the gas bubble is at a height y from the bottom, its

temperature is-

A. 

B. 

C. 

D. 

Answer: B

p1nRgT0

(P0 + p1gH)

(P0 + p1gy)
7
2

p1nRgT0

(P0 + p1gH) (P0 + p1g(H − y) )
2
5

3
5

p1nRgT0
(P0 + p1gH)

3 − 5

(P0 + p1gy)
8
5

p1nRgT0

(P0 + p1p1gH) [P0 + p1g(H − y) )
2
5

3
5

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


Competition File Assertion Reason Type Questions

Watch Video Solution

1. Deep water runs slow. Explain.

A. If both assertion and reason are correct and remad is a

correct explanation of the assertion.

B. If both assertion and reason are correct bat reason is not

the correct explanation of assertion.

C. If assertion is correct but reason is incorrect.

D. If assertion is incorrect but reason is correct.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_OlWGvvuFgcwN
https://dl.doubtnut.com/l/_jty5jidv1U4D


2. Flags �utter in breeze. Why?

A. If both assertion and reason are correct and remad is a

correct explanation of the assertion.

B. If both assertion and reason are correct bat reason is not

the correct explanation of assertion.

C. If assertion is correct but reason is incorrect.

D. If assertion is incorrect but reason is correct.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_jty5jidv1U4D
https://dl.doubtnut.com/l/_pcXPMruN1YbX


3. Two row boats moving parallel to each other and near by, are

pulled towards each other. Explain.

A. If both assertion and reason are correct and remad is a

correct explanation of the assertion.

B. If both assertion and reason are correct bat reason is not

the correct explanation of assertion.

C. If assertion is correct but reason is incorrect.

D. If assertion is incorrect but reason is correct.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_zNOC6APtxQh5


4. Assertion: Reynolds number determines the nature of �ow

of a liquid through a pipe. 

Reason: For streamlined �ow, the critical velocity should be as

small as possible.

A. If both assertion and reason are correct and reason is a

correct explanation of the assertion.

B. If both assertion and reason are correct but reason is

not the correct explanation of assertion.

C. If assertion is correct but reason is incorrect.

D. If assertion is incorrect but reason is correct.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_0E0SYfMnl7Cn
https://dl.doubtnut.com/l/_7sX1ffbG15SF


5. Assertion: An air bubble in water grows in size when it rises

from bottom to top. 

Reason: On moving from bottom to top, pressure of the air

bubble will decrease, volume will increase and hence, size of air

bubble will rise.

A. If both assertion and reason are correct and remad is a

correct explanation of the assertion.

B. If both assertion and reason are correct bat reason is not

the correct explanation of assertion.

C. If assertion is correct but reason is incorrect.

D. If assertion is incorrect but reason is correct.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_7sX1ffbG15SF


6. Assertion: Oil drops spread on cold water and remain as a

drop on hot water. 

Reason : Surfnce tension of oil is less than cold water and

more than that of hot water.

A. If both assertion and reason are correct and remad is a

correct explanation of the assertion.

B. If both assertion and reason are correct bat reason is not

the correct explanation of assertion.

C. If assertion is correct but reason is incorrect.

D. If assertion is incorrect but reason is correct.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_7sX1ffbG15SF
https://dl.doubtnut.com/l/_CoSp2RW96c7X


7. Assertion: Pressure on the concave side of the liquid will be

greater than pressure on the convex side if the liquid surface is

curved. 

Reason: Excess pressure depends on the angle of contact of

the liquid surface with the solid surface.

A. If both assertion and reason are correct and remad is a

correct explanation of the assertion.

B. If both assertion and reason are correct bat reason is not

the correct explanation of assertion.

C. If assertion is correct but reason is incorrect.

D. If assertion is incorrect but reason is correct.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_CoSp2RW96c7X
https://dl.doubtnut.com/l/_O3DTGA5I4Dav


Watch Video Solution

8. Assertion: Cohesive and adhesive forces obey inverse square

law. 

Reason: While writing, graphite sticks to the paper on account

of cohesive forces.

A. If both assertion and reason are correct and remad is a

correct explanation of the assertion.

B. If both assertion and reason are correct bat reason is not

the correct explanation of assertion.

C. If assertion is correct but reason is incorrect.

D. If both assertion and reason are incorrect.

Answer:

View Text Solution

https://dl.doubtnut.com/l/_O3DTGA5I4Dav
https://dl.doubtnut.com/l/_SgSBW2i34bIA


9. Explain why small drops of mercury are spherical and large

drops become �at?

A. If both assertion and reason are correct and remad is a

correct explanation of the assertion.

B. If both assertion and reason are correct bat reason is not

the correct explanation of assertion.

C. If assertion is correct but reason is incorrect.

D. If assertion is incorrect but reason is correct.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_SgSBW2i34bIA
https://dl.doubtnut.com/l/_a3xKidgH2HRF


10. Aeroplanes having wings �y at low altitudes while jet planes

�y at high altitudes . Why ?

A. If both assertion and reason are correct and remad is a

correct explanation of the assertion.

B. If both assertion and reason are correct bat reason is not

the correct explanation of assertion.

C. If assertion is correct but reason is incorrect.

D. If assertion is incorrect but reason is correct.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_iZblxiLWpAK0


11. Statement-1 : The stream of water �owing at high speed

from a garden hose pipe tends to spread like a foundtion when

held vertically up, but tends to narrow down when held

vertically down. 

Statement-2 : In any steady �ow of an incompressible �uid, the

volume �ow rate of the �uid remain constant.

A. If both assertion and reason are correct and remad is a

correct explanation of the assertion.

B. If both assertion and reason are correct bat reason is not

the correct explanation of assertion.

C. If assertion is correct but reason is incorrect.

D. If assertion is incorrect but reason is correct.

Answer: A

https://dl.doubtnut.com/l/_va0MumY2vy4W


Competition File Matching Type Questions

Watch Video Solution

1. 

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

P Q R S

a 1 2 3 4

P Q R S

b 2 3 1 4

P Q R S

c 2 3 4 1

P Q R S

d 3 1 2 4

https://dl.doubtnut.com/l/_va0MumY2vy4W
https://dl.doubtnut.com/l/_kLUOqrxN9TV2


Competition File Integers Type Questions

2. 

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

P Q R S

a 4 3 1 2

P Q R S

b 3 4 2 1

P Q R S

c 2 1 3 4

P Q R S

d 1 3 4 2

1. In a hydraulic press, the diameters of two pistons are 6 cm

and 60 cm. The force exerted on the larger piston is  7200n ×

https://dl.doubtnut.com/l/_Ateija6CoEGn
https://dl.doubtnut.com/l/_ues6UetAvWZI


kg wt if 100 kg wt is placed on smaller piston. Find the value of

n.

View Text Solution

2. The surface area of a rectangular �lm of a liquid is extended

from  If the work done during

this process is  and surface tension of liquid is 

, �nd the value of n.

View Text Solution

10cm ×  6 cm to 12 m × 10cm.

6 × 10− 4J

n × 10− 2  N/cm

3. An air bubble of radius 2 mm is at a depth of 5 cm below the

free surface of a liquid of surface tension 0.06 N/m and density

1000 kg/m . The pressure inside the bubble is greater than the

atmospheric pressure by . Find the value of n.

3

n × 140N/m2

https://dl.doubtnut.com/l/_ues6UetAvWZI
https://dl.doubtnut.com/l/_mTaQ8wgJDiwW
https://dl.doubtnut.com/l/_vzPypOtTr0O3


View Text Solution

4. When 8 droplets of water of radius 1 mm each combine into

one, then the energy evolved is approximately equal to

 Find the value of x.

View Text Solution

7 × 10− 6J.

5. In a capillary tube, liquid rises to a height of 4 cm. In the

same capillary tube, mercury falls to a depth of 3 cm. The

density of liquid and mercury are 1.5 g/cc and 13.6 g/cc. Then

angles of contact of liquid and mercury with the same capillary

tubes are , respectively. What is the ratio of

magnitudes of approximate surface tension of mercury and

the liquid?

0∘ and 140∘

https://dl.doubtnut.com/l/_vzPypOtTr0O3
https://dl.doubtnut.com/l/_EbMFShXp3kY5
https://dl.doubtnut.com/l/_9ptIOVe3bubq


Watch Video Solution

6. In the middle of a pond, a large ice block of 10 m thickness of

�oating. Let a vertical hole is drilled in this block. The minimum

length (in cm) of a rope required to lift a bucket full of water

through the hole is  (Specify gravity of ice =0.91).

Watch Video Solution

x × 10cm?

7. The cross sectional area of a horizontal pipe is decreasing

from  Water is �owing with

speed of 5 m/s through this pipe with a pressure of 

through the larger cross section. The pressure at the smaller

cross section of the pipe is  Find the value of n.

View Text Solution

5 × 10− 2m2  to 1 × 10− 2m2 ? .

5 × 105Pa

n × 104Pa.

https://dl.doubtnut.com/l/_9ptIOVe3bubq
https://dl.doubtnut.com/l/_3Rg7g2WxHt3Z
https://dl.doubtnut.com/l/_hktcIDQ72VGu


8. The diameter of a soap bubble is 3.5 cm. In blowing it further,

if 36960 ergs of work is done then calculate the approximate

value of �nal radius of the soap bubble in cm if surface tension

of soap solution is 40 dynes/cm.

Watch Video Solution

9. The level of water in a huge tank is 20 m. Nearly at the

bottom of the tank, there is a hole of 2 cm? cross section. The

rate with which the water will leak through the hole is

 Find the value of n.

View Text Solution

n × 10− 3cm.

https://dl.doubtnut.com/l/_6rTMqtO3OX3K
https://dl.doubtnut.com/l/_EQVGjImKYsB9


Chapter Practise Test

10. The horse power needed to pump 1000 kg of water in a

tank in 5 minutes under pressure of 100 g wt/  is

appromiately equalt o x (1 hp =746 Watt). Find the value of x.

View Text Solution

(mm)2

11. Consider two solid spheres P and Q each of density

 and diameters 1cm and 0.5cm, respectively. Sphere P

is dropped into a liquid of density  and viscosity 

 poiseulles. Sphere Q is dropped into a liquid of density 

 and viscosity  poiseulles. The ratio of the

terminal velocities of P and Q is

Watch Video Solution

8gmcm− 3

0.8gmcm− 3

η = 3

1.6gmcm− 3 η = 2

https://dl.doubtnut.com/l/_EsFZFjOgCUHl
https://dl.doubtnut.com/l/_oMMHvcStIZ82


1. In which case a body will have maximum weight? Water or in

vacuum.

Watch Video Solution

2. What will be the e�ect on the angle of contact of a liquid if

the temperature increases?

Watch Video Solution

3. The meniscus of mercury in the capillary tube is

Watch Video Solution

https://dl.doubtnut.com/l/_uKBvQAc30yZZ
https://dl.doubtnut.com/l/_0UBU1fE96QjU
https://dl.doubtnut.com/l/_rJMsRp0zyKNA


4. What are velocity head and pressure head?

Watch Video Solution

5. Atmospheric pressure can be measured in terms of pascal,

millibar and torr. Which is the correct relation between one

torr and one millibar.

Watch Video Solution

6. How viscosity of water and other liquids depend on the

temperature and pressure?

Watch Video Solution

https://dl.doubtnut.com/l/_AzCCPgPylLOb
https://dl.doubtnut.com/l/_t2bR2hzAn7Rw
https://dl.doubtnut.com/l/_JOzliBYxgmKB


7. It is di�cult for a man to walk bare footed on sand. Why ?

How can this di�culty be removed?

Watch Video Solution

8. How a hydraulic press works?

Watch Video Solution

9. Statement-1: Roofs of buildings are blown o� during a

strong storm. 

Statement-2: Roofs of buildings becomes lighter during storm.

Watch Video Solution

https://dl.doubtnut.com/l/_da1Cdh3wcN99
https://dl.doubtnut.com/l/_9h1kGcAStKeb
https://dl.doubtnut.com/l/_6ci5UrDgJ3fi


10. In a hydraulic lift, the area of smaller piston is  The

weight raised by larger piston is 900 kgf, if a force of 150 kg �s

applied on smaller piston. Calculate the area of larger piston.

View Text Solution

5cm2.

11. Give the expression for the excess pressure in a soap

bubble.

Watch Video Solution

12. Derive Poiseuille’s formula with the help of dimensional

analysis.

Watch Video Solution

https://dl.doubtnut.com/l/_Lbq3gZXrvQ88
https://dl.doubtnut.com/l/_CBMBCTym41jJ
https://dl.doubtnut.com/l/_r1A65WBsFFbl


13. Explain surface energy. Establish its relation with surface

tension.

Watch Video Solution

14. What do you mean by angle of contact? What are the

factors on which the angle of contact depends?

Watch Video Solution

15. What is capillarity? Derive an expression for the height to

which the liquid rise in capillary tube of  with angle of contact

. Give two examples of capillarity from daily life.

Watch Video Solution

r

θ

https://dl.doubtnut.com/l/_HRCiD7F6NKJn
https://dl.doubtnut.com/l/_EnjyNrDziWW6
https://dl.doubtnut.com/l/_hmq9rIFOq1GU


16. Mention any two applications of Bernoulli's theorem.

Watch Video Solution

https://dl.doubtnut.com/l/_1jzFuNmyWl3n

