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1. A wire of length L and cross sectional area A

is made of a material of Young's modulus Y. If

the wire is streched by an amount x, the work

done is………………

Watch Video Solution

2. A solid sphere of radius R made of a

material of bulk modulus K is surrounded by a

liquid in a cylindrical container. A massless

pistion of area A �oats on the surface of the

https://dl.doubtnut.com/l/_vBsViQcRJaZo
https://dl.doubtnut.com/l/_DTTQSRywgn2Z


liquid. When a mass M is placed on the piston

to compress the liquid the fractional change

in the radius of the sphere, , is .............

Watch Video Solution

δR/R

3. A piece of metal �oats on mercury. The

coe�cients of volume expansion of the metal

and mercury are  and  respectively. If the

temperatures of both mercury and the metal

are increased by an amount , the fraction

γ1 γ2

ΔT

https://dl.doubtnut.com/l/_DTTQSRywgn2Z
https://dl.doubtnut.com/l/_fuFFxpCZ9d4u


of the volume of the metal submerged in

mercury changes by the factor............

Watch Video Solution

4. A horizontal pipeline carries water in a

streamline �ow. At a point along the pipe,

where the cross- sectional area is , the

water velocity is  and the pressure is

2000 Pa. The pressure of water at another

point where the cross-sectional area is ,

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

10cm2

1ms− 1

5cm2

= 103kg. m− 3

https://dl.doubtnut.com/l/_fuFFxpCZ9d4u
https://dl.doubtnut.com/l/_XfvvrmETpQdm


Watch Video Solution

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

a pond. If the man drinks some water from the

pond, the level of water in the pond decreases.

Watch Video Solution

6. A barometer made of very narrow tuve (see

�g) is placed at normal temperature and

pressure. The coe�cient of volume expansion

of mercury is  and that of the0.00018perC ∘

https://dl.doubtnut.com/l/_XfvvrmETpQdm
https://dl.doubtnut.com/l/_XfTiQ6yICVjo
https://dl.doubtnut.com/l/_nkvABP77wxag


tube is negligible. The temperature of mercury

in the barometer is now raised by , but

the temperature of the atmosphere does not

raised by , but the temperature of the

atmosphere does not change. Then the

mercury height in the tube remains

unchanged. 

Watch Video Solution

1∘C

1∘C

https://dl.doubtnut.com/l/_nkvABP77wxag


7. Water in a closed tube (see �g) is heated

with one arm vertically placed above a lamp.

Water will begin to circulate along the tube in

counter-clockwise direction. 

Watch Video Solution

https://dl.doubtnut.com/l/_nkvABP77wxag
https://dl.doubtnut.com/l/_TSNOS4gSPtJh
https://dl.doubtnut.com/l/_yo1MP88XfdW4


8. A block of ice with a lead shot embedded in

it is �oating on water contained in a vessel.

The temperature of the system is maintained

at  as the ice melts. When the ice melts

completely the level of water in the vessel

rises.

Watch Video Solution

0∘C

9. A vessel containing water is given a

constant acceleration 'a' towards the right

along a straight horizontal path. Which of the

https://dl.doubtnut.com/l/_yo1MP88XfdW4
https://dl.doubtnut.com/l/_EVJQdVjD1ZSN


following diagrams in Fig. represents the

surface of the liquid?

A. (a) 

B. (b) 

C. (c) 

D. None of these

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_EVJQdVjD1ZSN


10. The following four wires are made of the

same material. Which of these will have the

largest extension when the same tension is

applied?

A. (a) length=50cm, diameter=0.5mm

B. (b) length=100cm, diameter=1mm

C. (c) length=200cm, diameter=2mm

D. (d) length=300cm, diameter=3mm

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_bjmpDZR8WQet


11. A U-tube of uniform cross section (see

�gure) is partially �lled with a liquid I. Another

liquid II which does not mix with liquid I is

poured into one side. It is found that the

liquid levels of the two sides of the tube are

the same, while the level of liquid I has risen

by 2cm. If the speci�c gravity of liquid I is 1.1,

https://dl.doubtnut.com/l/_bjmpDZR8WQet
https://dl.doubtnut.com/l/_BrZ1ghm3MLNq


the speci�c gravity of liquid II must be 

A. (a) 1.12

B. (b) 1.1

C. (c) 1.05

D. (d) 1.0

Answer: B

https://dl.doubtnut.com/l/_BrZ1ghm3MLNq


Watch Video Solution

12. A homogeneous solid cylinder of length

L(LltH/2), cross-sectional area A/5 is immersed

such that it �oats with its axis vertical at the

liquid-liquid interface with length L/4 in the

denser liquid as shown in the �gure. The lower

density liquid is open to atmosphere having

https://dl.doubtnut.com/l/_BrZ1ghm3MLNq
https://dl.doubtnut.com/l/_0dGA4jMuGVDN


pressure . Then density D of solid is given by

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: A

P0

d
5

4

d
4
5

4d

d

5

https://dl.doubtnut.com/l/_0dGA4jMuGVDN


Watch Video Solution

13. A large open tank has two holes in the wall.

One is a square hole of side L at a depth y

from the top and the other is a circular hole of

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

tank is completely �lled with water, the

quantities of water �owing out per second

from both holes are the same. Then, R is equal

to

A. (a) 
L

√2π

https://dl.doubtnut.com/l/_0dGA4jMuGVDN
https://dl.doubtnut.com/l/_pWFUrJXbQVfb


B. (b) 

C. (c) 

D. (d) 

Answer: A

Watch Video Solution

2πL

L

L

2π

14. A hemispherical portion of radius R is

removed from the bottom of a cylinder of

radius R. The volume of the remaining cylinder

is V and its mass M. It is suspended by a string

https://dl.doubtnut.com/l/_pWFUrJXbQVfb
https://dl.doubtnut.com/l/_FLdDDRvts3C5


in a liquid of density  where it stays vertical.

The upper surface of the cylinder is at a depth

h below the liquid surface. The force on the

bottom of the cylinder by the liquid is 

A. (a) 

B. (b) 

C. (c) 

ρ

Mg

Mg − V ρg

Mg + πR2hρg

https://dl.doubtnut.com/l/_FLdDDRvts3C5


D. (d) 

Answer: D

Watch Video Solution

ρg(V + πR2h)

15. A wooden block, with a coin placed on its

top, �oats in water as shown in �gure. The

distance l and h are shown here. After some

https://dl.doubtnut.com/l/_FLdDDRvts3C5
https://dl.doubtnut.com/l/_rS0OimCf7Lhn


time the coin falls into water. Then 

A. (a) l decreases and h increases

B. (b) l increases and h decreases

C. (c) both l and h increase

D. (d) both l and h decrease

Answer: D

https://dl.doubtnut.com/l/_rS0OimCf7Lhn


Watch Video Solution

16. The adjacent graph shows the estension

 of a wire of length 1m suspended from

the top of a roof at one end and with a load W

connected to the other end. If the cross-

sectional area of the wire is , calculate

the Young's modulus of the material of the

(Δl)

10− 6m2

https://dl.doubtnut.com/l/_rS0OimCf7Lhn
https://dl.doubtnut.com/l/_OpPikieCguEj


wire. 

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: A

2 × 1011N /m

2 × 10− 11N /m

3 × 10− 12N /m

2 × 10− 13N /m

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


Watch Video Solution

17. 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. (a) 50

B. (b) 51

a/A = 0.1 v2

https://dl.doubtnut.com/l/_OpPikieCguEj
https://dl.doubtnut.com/l/_PdPci51vQ39m


C. (c) 48

D. (d) 51.5

Answer: A

Watch Video Solution

18. When temperature of a gas is  and

pressure is changed from 

to  then the volume

changed by . The bulk modulus is

20∘C

p1 = 1.01 × 105Pa

p2 = 1.165 × 105Pa

10 %

https://dl.doubtnut.com/l/_PdPci51vQ39m
https://dl.doubtnut.com/l/_vawbzsYQvLjd


A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: A

Watch Video Solution

1.55 × 105Pa

0.115 × 105Pa

1.4 × 105Pa

1.01 × 105Pa

19. A glass tube of uniform internal radius(r)

has a valve separating the two identical ends.

Intially, the valve is in a tightly closed position.

https://dl.doubtnut.com/l/_vawbzsYQvLjd
https://dl.doubtnut.com/l/_5udvY3EuZLaU


End 1 has a hemispherical soap bubble or

radius r. End 2 has sub-hemispherical soap

bubble as shown in �gure. Just after opening

the valve, 

A. (a) air from end 1 �ows towards end 2.

No change in the volume of the soap

bubbles

https://dl.doubtnut.com/l/_5udvY3EuZLaU


B. (b) air from end 1 �ows towards end 2.

Volume of the soap bubble at end 1

decreases

C. (c) no changes occurs

D. (d) air from end 2 �ows towards end 1.

volume of the soap bubble at end 1

increases

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_5udvY3EuZLaU
https://dl.doubtnut.com/l/_9ZgBQmgHkqBO


20. A thin uniform cylindrical shell, closed at

both ends, is partially �lled with water. It is

�oating vertically in water in half-submerged

state. If  is the relative density of the

material of the shell with respect to water,

then the correct statement is that the shell is

A. (a) more than half-�lled if  is less than

0.5

B. (b) more than half-�lled if  is more

than 1.0.

ρc

ρc

ρc

https://dl.doubtnut.com/l/_9ZgBQmgHkqBO


C. (c) half-�lled if  is more than 0.5.

D. (d) less than half-�lled if  is less than

0.5

Answer: A

Watch Video Solution

ρc

ρc

21. One end of a horizontal thick copper wire

of length 2L and radius 2R is welded to an end

fo another horizontal thin copper wire of

lenth L and radius R. When the arrangement is

https://dl.doubtnut.com/l/_9ZgBQmgHkqBO
https://dl.doubtnut.com/l/_nyqSpXswtapB


stretched by applying forces at two ends, the

ratio of the elongation in the thin wire to that

in the thick wire is

A. (a) 0.25

B. (b) 0.50

C. (c) 2.00

D. (d) 4.00

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_nyqSpXswtapB
https://dl.doubtnut.com/l/_Btz8dolzq2Ho


22. 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

α

ρ

θ

https://dl.doubtnut.com/l/_Btz8dolzq2Ho


acceleration due to gravity) 

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: D

cos(θ − α)
2S

bρg

cos(θ + α)
2S

bρg

cos(θ − α/2)
2S

bρg

cos(θ + a/2)
2S

bρg

https://dl.doubtnut.com/l/_Btz8dolzq2Ho


Watch Video Solution

23. A body �oats in a liquid contained in a

beaker. The whole system as shown in Figure

falls freely under gravity. The upthrust on the

body is 

A. (a) zero

https://dl.doubtnut.com/l/_Btz8dolzq2Ho
https://dl.doubtnut.com/l/_DVgQstomZjNG


B. (b) equal to the weight of the liquid

displaced

C. (c) equal to the weight of the body in air

D. (d) equal to the weight of the immersed

portion of the body

Answer: A

Watch Video Solution

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


24. The spring balance A reads 2 kg with a

block m suspended from it. A balance B reads

5kg when a beaker with liquid is put on the

pan of the balance. The two balances are now

so arranged that the hanging mass in inside

the liquid in the beaker as shown in the �gure.

In this situation: 

https://dl.doubtnut.com/l/_YVK9F7uENui5


A. (a) the balance A will read more than 2

kg

B. (b) the balance B will read more than 5kg

C. (c) the balance A will read less than 2 kg

and B will read more than 5kg

D. (d) the balance A and B will read 2kg and

5kg respectively

Answer: B::C

Watch Video Solution

https://dl.doubtnut.com/l/_YVK9F7uENui5
https://dl.doubtnut.com/l/_KONxOp5hpoCO


25. A vessel contains oil (density

) over mercury (density 

). A homogeneous sphere

�oats with half its volume immersed in

mercury and the other half in oil. The density

of the material of the sphere in  is

A. (a) 3.3

B. (b) 6.4

C. (c) 7.2

D. (d) 12.8

= 0.8gm/cm3

= 13.6gmcm3

gm/cm3

https://dl.doubtnut.com/l/_KONxOp5hpoCO


Answer: C

Watch Video Solution

26. Two rods of di�erent materials having

coe�cients of thermal expansion ,  and

Young's modulii ,  respectively are �xed

between two rigid massive walls. The rods are

heated such that they undergo the same

increase in temperature. There is no bending

of the rods. If , the thermal

α1 α2

Y1 Y2

α1 :α2 = 2: 3

https://dl.doubtnut.com/l/_KONxOp5hpoCO
https://dl.doubtnut.com/l/_4ewH0A33F4lX


stresses developed in the two rods are equal

provided  is equal to

A. (a) 2:3

B. (b) 1:1

C. (c) 3:2

D. (d) 4:9

Answer: C

Watch Video Solution

Y1 : Y2

https://dl.doubtnut.com/l/_4ewH0A33F4lX


27. Water from a tap emerges vertically

downwards with an initial spped of .

The cross-sectional area of the tap is .

Assume that the pressure is constant

throughout the stream of water, and that the

�ow is steady. The cross-sectional area of the

stream 0.15 m below the tap is

A. (a) 

B. (b) 

C. (c) `5.0xx10^-5m^2

1.0ms− 1

10− 4m2

5.5 × 10− 4m2

1.0 × 10− 5m2

https://dl.doubtnut.com/l/_1JG9Ry8DFgGv


D. (d) `2.0xx10^-5m^2

Answer: C

Watch Video Solution

28. 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

ρ

3ρ

2ρ

https://dl.doubtnut.com/l/_1JG9Ry8DFgGv
https://dl.doubtnut.com/l/_lEQBp9YJuzta


allowed to reach equilibrium. The correct

statements(s) is (are)

A. (a) The net elongation of the spring is

B. (b) The net elongation of the spring is

C. (c) The light sphere is partially

submerged

D. (d) The light sphere is completely

submerged

4πR3ρg

3k

8πRρg

3k

https://dl.doubtnut.com/l/_lEQBp9YJuzta


Answer: A::D

Watch Video Solution

29. In plotting stress versus strain curves for

two material P and Q, a student by mistake

puts strain on the y-axis stress on ther x-axis

as shown in the �gure. Then the correct

https://dl.doubtnut.com/l/_lEQBp9YJuzta
https://dl.doubtnut.com/l/_NjKVrHsB5ADW


statement is/are 

A. (a) P has more tensile strength than Q

B. (b) P is more ductile than Q

C. (c) P is more brittle than Q

https://dl.doubtnut.com/l/_NjKVrHsB5ADW


D. (d) The Young's modulus of P is more

than that of Q

Answer: B::C

Watch Video Solution

30. A spherical body of radius R consists of a

�uid of constant density and is in equilibrium

under its own gravity. If P(r) is the pressure at

r(rltR), then the correct option(s) is (are)

https://dl.doubtnut.com/l/_NjKVrHsB5ADW
https://dl.doubtnut.com/l/_V8wfSWye9KrX


A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: A::B

Watch Video Solution

P (r = 0) = 0

=
P (r = 3R/4)

P (r = 2R/3)

63

80

=
P (r = 3R/5)

P (r = 2R/5)

16

21

=
P (r = R/2)

P (r = R/3)

20

27

31. Two spheres P and Q of equal radii have

densities  and , respectively. The spheres

are connected by a massless string and placed

ρ1 ρ2

https://dl.doubtnut.com/l/_V8wfSWye9KrX
https://dl.doubtnut.com/l/_mIJc24iSUx9O


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  and Q alone in  has

terminal velocity , then  

L1 L2 σ1 σ2

η1 η2

L1

L2

L2

→
V p L1

→
V Q

https://dl.doubtnut.com/l/_mIJc24iSUx9O


A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: A::D

Watch Video Solution

=

∣
∣
∣

→
V P

∣
∣
∣

∣
∣
∣

→
V Q

∣
∣
∣

η1

η2

=

∣
∣
∣

→
V P

∣
∣
∣

∣
∣
∣

→
V Q

∣
∣
∣

η2

η1

→
V P .

→
V Q > 0

→
V .

→
V Q < 0

https://dl.doubtnut.com/l/_mIJc24iSUx9O


32. A column of mercury of 10cm length is

contained in the middle of a narrow horizontal

1m long tube which is closed at both the ends.

Both the halves of the tube contain air at a

pressure of 76 cm of mercury. By what distance

will the column of mercury be displaced if the

tube is held vertically?

Watch Video Solution

https://dl.doubtnut.com/l/_QM3NDkBWZ7nT


33. A point mass m is suspended at the end of

a massless wire of length l and cross section. If

Y is the Young's modulus for the wire, obtain

the frequency of oscillation for the simple

harmonic motion along the vertical line.

Watch Video Solution

34. A cube of wood supporting 200gm mass

just �oats in water. When the mass is removed,

https://dl.doubtnut.com/l/_HzIHQFRqd4D7
https://dl.doubtnut.com/l/_lrnh1lY1H7Ux


the cube ruses by 2cm. What is the size of the

cube?

Watch Video Solution

35. A boat �oating in a water tank is carrying a

number of large stones. If the stones are

unloaded into water, what will happen to the

water level?

Watch Video Solution

https://dl.doubtnut.com/l/_lrnh1lY1H7Ux
https://dl.doubtnut.com/l/_eZA8Lev6iktp


36. A wooden plank of length 1m and uniform

cross-section is hinged at one end to the

bottom of a tank as shown in �g. The tank is

�lled with water upto a hight 0.5m. The

speci�c gravity of the plank is 0.5. Find the

angle  that the plank makes with the vertical

in the equilibrium position. (Exclude the case

θ

https://dl.doubtnut.com/l/_lbrfZrpFcSM9


)  

Watch Video Solution

θ = θ ∘

37. A ball of density d is dropped on to a

horizontal solid surface. It bounces elastically

from the surface and returns to its original

position in a time . Next, the ball is releasedt1

https://dl.doubtnut.com/l/_lbrfZrpFcSM9
https://dl.doubtnut.com/l/_9y6YAhDyTByl


and it falls through the same height before

striking the surface of a liquid of density of   

(a) If , obtain an expression (in terms of

d,  and ) for the time  the ball takes to

come back to the position from which it was

released. 

(b) Is the motion of the ball simple harmonic? 

(c) If , how does the speed of the ball

depend on its depth inside the liquid? Neglect

all frictional and other dissipative forces.

Assume the depth of the liquid to be large.

Watch Video Solution

dL

d < dL

t1 dL t2

d = dL

https://dl.doubtnut.com/l/_9y6YAhDyTByl


38. A container of large uniform cross-

sectional area A resting on a horizontal

surface, holds two immiscible, non-viscous and

incompressible liquids of densities d and 2d,

each of height H/2 as shown in the �gure. The

lower density liquid is open to the atmosphere

having pressure .  

  

P0

https://dl.doubtnut.com/l/_tofDpYsU5kSO


(a) A homogeneous solid cylinder of length

, cross-sectional area  is

immersed such that it �oats with its axis

vertical at the liquid-liquid interface with

length  in the denser liquid. Determine:  

(i) the density D of the solid and 

(ii) the total pressure at the bottom of the

container. 

(b) The cylinder is removed and the original

arrangement is restored. A tiny hole of area

 is punched on the vertical side

of the container at a height .

Determine: 

L(L < H /2) A/5

L/4

s(s < < A)

h(h < H /2)

https://dl.doubtnut.com/l/_tofDpYsU5kSO


(i) the initial speed of e�ux of the liquid at the

hole, 

(ii) the horizontal distance x travelled by the

liquid initially, and 

(iii) the height  at which the hole should be

punched so that the liquid travels the

maximum distance  initially. Also calculate 

.

Watch Video Solution

hm

xm

xm

https://dl.doubtnut.com/l/_tofDpYsU5kSO


39. A non-viscous liquid of constant density

 �ows in a streamline motion

along a tube of variable cross section. The

tube is kept inclined in the vertical plane as

shown in Figure. The area of cross section of

the tube two point P and Q at heights of 2

metres and 5 metres are respectively

 and . The velocity of

the liquid at point P is . Find the work

done per unit volume by the pressure and the

gravity forces as the �uid �ows from point P to

1000kg/m3

4 × 10− 3m2 8 × 10− 3m2

1m/s

https://dl.doubtnut.com/l/_aib7JDhemqjF


Q. 

Watch Video Solution

40. A uniform solid cylinder of density

 �oats in equilibrium in a

combination of two non-mixing liquids A and B

with its axis vertical. 

0.8g/cm3

https://dl.doubtnut.com/l/_aib7JDhemqjF
https://dl.doubtnut.com/l/_yJiiU6cALWw8


The densities of the liquids A and B are

 and , respectively. The

height of liquid A is  The length

of the part of the cylinder immersed in liquid B

is .  

  

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

the cylinder. 

(b) Find h, the length of the part of the

0.7g/cm3 1.2g/cm3

hA = 1.2cm.

hB = 0.8cm

https://dl.doubtnut.com/l/_yJiiU6cALWw8


cylinder in air. 

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

its top surface is just below the upper surface

of liquid A and is then released. Find the

acceleration of the cylinder immediately after

it is released.

Watch Video Solution

41. A bubble having surface tension T and

radius R is formed on a ring of radius b

 . Air is blown inside the tube held(b < > R)

https://dl.doubtnut.com/l/_yJiiU6cALWw8
https://dl.doubtnut.com/l/_xGgm0oIeECb4


in front of the ring , with velocity  as shown

in �g. The air molecules collides

perpendicularly with the wall of the bubble

and stops. Calculate the radius R at which the

bubble and stops. Calculate the radius R at

υ

https://dl.doubtnut.com/l/_xGgm0oIeECb4


which the bubble separates from the ring. 

Watch Video Solution

https://dl.doubtnut.com/l/_xGgm0oIeECb4


42. A tube has two area of cross-section as

shown in �gure. The diameters of the tube are

8mm and 2mm. Find range of water falling on

horizontal surface, if pistion is moving with a

constant velocity of , 

  

Watch Video Solution

0.25m/s

h = 1.25m(g = 10m/s2)

https://dl.doubtnut.com/l/_H7CUpt1iHPFQ


43. A uniform wire having mass per unit length

 is placed over a liquid surface. The wire

causes the liquid to depress by 

as shown in �gure. Find surface tension of

liquid. Neglect end e�ect. 

Watch Video Solution

λ

y(y < < a)

https://dl.doubtnut.com/l/_H7CUpt1iHPFQ
https://dl.doubtnut.com/l/_h1OHHYufVvFd


44. A U tube is rotated about one of it's limbs

with an angular velocity . Find the di�erence

in height H of the liquid (density ) level,

where diameter of the tube .  

Watch Video Solution

ω

ρ

d < < L

https://dl.doubtnut.com/l/_DCdTZ1ahsaBB


45. A cylindrical tank has a hole of diameter 2r

in its bottom. The hole is covered wooden

cylindrical block of diameter 4r, height h and

density .  

  

Situation I: Initially, the tank is �lled with water

of density  to a height such that the height

of water above the top of the block is 

ρ/3

ρ

h1

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


(measured from the top of the block). 

Situation II: The water is removed from the

tank to a height  (measured from the

bottom of the block), as shown in the �gure.

The height  is smaller than h (height of the

block) and thus the block is exposed to the

atmosphere. 

Find the minimum value of height  (in

situation 1), for which the block just starts to

move up?

A. (a) 

B. (b) 

h2

h2

h1

2h
3

5h
4

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


C. (c) 

D. (d) 

Answer: C

Watch Video Solution

5h
3

5h
2

46. A cylindrical tank has a hole of diameter 2r

in its bottom. The hole is covered wooden

cylindrical block of diameter 4r, height h and

density .  ρ/3

https://dl.doubtnut.com/l/_TgSgrdtEVyVb
https://dl.doubtnut.com/l/_KGqobjfRWnNv


  

Situation I: Initially, the tank is �lled with water

of density  to a height such that the height

of water above the top of the block is 

(measured from the top of the block). 

Situation II: The water is removed from the

tank to a height  (measured from the

bottom of the block), as shown in the �gure.

The height  is smaller than h (height of the

ρ

h1

h2

h2

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


block) and thus the block is exposed to the

atmosphere. 

Find the height of the water level  (in

situation 2), for which the block remains in its

origin) position whithout the application of

any external force

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: B

h2

h

3

4h
9

2h
3

h

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


Watch Video Solution

47. A cylindrical tank has a hole of diameter 2r

in its bottom. The hole is covered wooden

cylindrical block of diameter 4r, height h and

density .  

  

Situation I: Initially, the tank is �lled with water

ρ/3

https://dl.doubtnut.com/l/_KGqobjfRWnNv
https://dl.doubtnut.com/l/_taXnwjpQN837


of density  to a height such that the height

of water above the top of the block is 

(measured from the top of the block). 

Situation II: The water is removed from the

tank to a height  (measured from the

bottom of the block), as shown in the �gure.

The height  is smaller than h (height of the

block) and thus the block is exposed to the

atmosphere. 

In situation 2, if  is further decreased, then

A. (a) cylinder will not move up and

remains at its original position

ρ

h1

h2

h2

h2

https://dl.doubtnut.com/l/_taXnwjpQN837


B. (b) for , cylinder again starts

moving up

C. (c) for , cylinder again starts

moving up

D. (d) for , cylinder again starts

moving up

Answer: A

Watch Video Solution

h2 =
h

3

h2 =
h

4

h2 =
h

5

https://dl.doubtnut.com/l/_taXnwjpQN837


48. 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

ρ

https://dl.doubtnut.com/l/_UJbgMpt30l3p


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. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: C

W t h Vid S l ti

2πrT

2πRT

2πrT

R

2πR2T

r

https://dl.doubtnut.com/l/_UJbgMpt30l3p


Watch Video Solution

49. 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

ρ

https://dl.doubtnut.com/l/_UJbgMpt30l3p
https://dl.doubtnut.com/l/_cFYTHQakcDpT


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 drop when it detaches from the dropper is

approximately

A. (a) 

B. (b) 

C. (c) 

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

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


D. (d) 

Answer: A

Watch Video Solution

4.1 × 10− 3m

50. 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

ρ

https://dl.doubtnut.com/l/_cFYTHQakcDpT
https://dl.doubtnut.com/l/_yghq78XUwS23


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. 

After the drop detaches, its surface energy is

A. (a) 

B. (b) 

C. (c) 

1.4 × 10− 6j

2.7 × 10− 6J

5.4 × 10− 6J

https://dl.doubtnut.com/l/_yghq78XUwS23


D. (d) 

Answer: B

Watch Video Solution

8.1 × 10− 6J

51. 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

https://dl.doubtnut.com/l/_yghq78XUwS23
https://dl.doubtnut.com/l/_AUjQBwj9YlHl


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/_AUjQBwj9YlHl


A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: C

Watch Video Solution

0.1ms− 1

1ms− 1

2ms− 1

8ms− 1

52. 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

https://dl.doubtnut.com/l/_AUjQBwj9YlHl
https://dl.doubtnut.com/l/_MIgLHNvp8zf7


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/_MIgLHNvp8zf7


If the density of air is , and that of the liquid

, then for a given piston speed the rate

(volume per unit time) at which the liquid is

sprayed will be proportional to

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: A

Watch Video Solution

ρa

ρl

√
ρa

ρl

√ρaρl

√
ρl

ρa

ρl

https://dl.doubtnut.com/l/_MIgLHNvp8zf7


53. STATEMENT-1: The stream of water �owing

at high speed from a garden hose pipe tends

to spread like a fountain 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 remains constant.

A. (a) Statement-1 is True, Statement-2 is

True, Statement-2 is a correct

https://dl.doubtnut.com/l/_MIgLHNvp8zf7
https://dl.doubtnut.com/l/_aG09pwPO8BKN


explanation for Statement-1

B. (b) Statement-1 is True, Statement-2 is

True, Statement-2 is NOT a correct

explanation for Statement-1

C. (c) Statement-1 is True, Statement-2 is

False

D. (d) Statement-1 is False, Statement-2 is

True

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_aG09pwPO8BKN


54. Two soap bubbles A and B are kept in a

closed chamber where the air is maintained at

pressure .The radii of bubbles A and B

are 2cm and 4cm, respectively. Surface tension

of the soap-water used to make bubbles is

. Find tha ratio , where 

and  are the number of moles of air in

bubbles A and B, respectively. [Neglect the

e�ect of gravity.]

Watch Video Solution

8N /m2

0.04N /m nB /nA nA

nB

https://dl.doubtnut.com/l/_aG09pwPO8BKN
https://dl.doubtnut.com/l/_zum9ny5gmfho


55. 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= 1.0 × 105N /m2

https://dl.doubtnut.com/l/_rV2xFiTZkpez


water=1000kg//m^3 g=10m//s^2`. Neglect

any e�ect of surface tension.]

Watch Video Solution

and

56. A  mass is suspended from a wire of

negligible mass. The length of the wire is 1m

and its crosssectional are is . If

the mass is pulled a little in the vertically

downward direction and released, it performs

simple harmonic motion of angular frequency

. If the Young's modulus of the

0.1kg

4.9 × 10− 7m2

140rads− 1

https://dl.doubtnut.com/l/_rV2xFiTZkpez
https://dl.doubtnut.com/l/_gwlao1sfQpGI


material of the wire is , the

value of n is

Watch Video Solution

n × 109Nm− 2

57. 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 

8gmcm− 3

0.8gmcm− 3

η = 3

1.6gmcm− 3

https://dl.doubtnut.com/l/_gwlao1sfQpGI
https://dl.doubtnut.com/l/_eu3KVJLFDKf8


 poiseulles. The ratio of the terminal

velocities of P and Q is

Watch Video Solution

η = 2

58. A spring of force constant  has an

extension of 5cm. The work done in extending

it from 5cm to 15cm is

A. (a) 16J

B. (b) 8J

C. (c) 32J

800N /m

https://dl.doubtnut.com/l/_eu3KVJLFDKf8
https://dl.doubtnut.com/l/_JOkoEZCZXHDs


D. (d) 24J

Answer: B

Watch Video Solution

59. A wire �xed at the upper end stretches by

length l by applying a force F. The work done

in stretching is

A. (a) 2Fl

B. (b) Fl

https://dl.doubtnut.com/l/_JOkoEZCZXHDs
https://dl.doubtnut.com/l/_DIjqXHa67GdP


C. (c) 

D. (d) 

Answer: D

Watch Video Solution

F

2l

F l

2

60. Spherical balls of radius 'R' are falling in a

viscous �uid of viscosity  with a velocity 'v'.

The retarding viscous force acting on the

spherical ball is

' η'

https://dl.doubtnut.com/l/_DIjqXHa67GdP
https://dl.doubtnut.com/l/_AMHJrZ6RyMOf


A. (a) inversely proportional to both radius

'R' and velocity 'v'

B. (b) directly proportional to both radius

'R' and 'velocity 'v'

C. (c) directly proportional to 'R' but

inversely proportional to 'v'

D. (d) inversely proportional to 'R' but

directly proportional to velocity 'v'

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_AMHJrZ6RyMOf


61. If two soap bubbles of di�erent radii are

connected by a tube.

A. (a) air �ows from the smaller bubble to

the bigger

B. (b) air �ows from bigger bubble to the

smaller bubble till the sizes are

interchanged

C. (c) air �ows from the bigger bubble to

the smaller bubble till the sizes become

https://dl.doubtnut.com/l/_AMHJrZ6RyMOf
https://dl.doubtnut.com/l/_djS8zFHVzGjh


equal

D. (d) there is no �ow of air

Answer: A

Watch Video Solution

62. If 'S' is stress and 'Y' is young's modulus of

material of a wire, the energy stored in the

wire per unit volume is

A. (a) 
S2

2Y

https://dl.doubtnut.com/l/_djS8zFHVzGjh
https://dl.doubtnut.com/l/_VXmKzDc9E5t9


B. (b) 

C. (c) 

D. (d) 

Answer: A

Watch Video Solution

2S2Y

S

2Y

2Y

S2

63. A 20cm long capillary tube is dipped in

water. The water rises up to 8cm. If the entire

arrangement is put in a freely falling elevator

https://dl.doubtnut.com/l/_VXmKzDc9E5t9
https://dl.doubtnut.com/l/_PNvLrTu71M7x


the length of water column in the capillary

tube will be

A. (a) 10cm

B. (b) 8cm

C. (c) 20cm

D. (d) 4cm

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_PNvLrTu71M7x


64. A wire elongates by l mm when a load W is

hanged from it. If the wire goes over a pulley

and two weights W each are hung at the two

ends, the elongation of the wire will be (in

mm)

A. (a) l

B. (b) 2l

C. (c) zero

D. (d) 

Answer: A

l

2

https://dl.doubtnut.com/l/_0vYRz35ugHLp


Watch Video Solution

65. If the terminal speed of a sphere of gold

(density ) is  in a

viscous liquid (density ), �nd the

terminal speed of a sphere of silver (density

) of the same size in the same

liquid

A. (a) 

B. (b) 

C. (c) 

= 19.5kg/m3 0.2m/s

= 1.5kg/m3

= 10.5kg/m3

0.4m/s

0.133m/s

0.1m/s

https://dl.doubtnut.com/l/_0vYRz35ugHLp
https://dl.doubtnut.com/l/_LrdcK9xy3RsD


D. (d) 

Answer: C

Watch Video Solution

0.2m/s

66. 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

ρ1

ρ2(ρ2 < ρ1)

https://dl.doubtnut.com/l/_LrdcK9xy3RsD
https://dl.doubtnut.com/l/_4xTDUiQIkcBV


v, i.e., . The terminal

speed of the ball is

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: A

Watch Video Solution

Fviscous = − kv2(k > 0)

√
V g(ρ1 − ρ2)

k

V gρ1

k

√
V gρ1

k

V g(ρ1 − ρ2)

k

https://dl.doubtnut.com/l/_4xTDUiQIkcBV


67. A jar is �lled with two non-mixing liquids 1

and 2 haivng densities  and  respectively.

A solid ball, made of a material of density  ,

is dropped in the jar. It comes to equilibrium

in the position shown in the �gure. Which of

the following is true for ,  and ? 

A. (a) 

ρ1 ρ2

ρ3

ρ1 ρ1 ρ3

ρ3 < ρ1 < ρ2

https://dl.doubtnut.com/l/_S9FQ9md9wNUI


B. (b) 

C. (c) 

D. (d) 

Answer: D

Watch Video Solution

ρ1 > ρ3 > ρ2

ρ1 < ρ2 < ρ3

ρ1 < ρ3 < ρ2

68. A capillary tube (A) is dipped in water.

Another identical tube (B) is dipped in a soap-

water solution. Which of the following shows

https://dl.doubtnut.com/l/_S9FQ9md9wNUI
https://dl.doubtnut.com/l/_HWmpLVkZpfPu


the relative nature of the liquid columns in the

two tubes?

A. 

B. (b) 

C. (c) 

D. (d) 

Answer: C

Watch Video Solution

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


69. Two wires are made of the same material

and have the same volume. However wire 1 has

cross-sectional area A and wire 2 has cross-

sectional area 3A. If the length of wire 1

increases by  on applying force F, how

much force is needed to stretch wire 2 by the

same amount?

A. (a) 4F

B. (b) 6F

C. (c) 9F

Δx

https://dl.doubtnut.com/l/_HWmpLVkZpfPu
https://dl.doubtnut.com/l/_zeTKEkVLIvXY


D. (d) F

Answer: C

Watch Video Solution

70. 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

ρ

ρoil < ρ < ρwater ρoil ρwater

https://dl.doubtnut.com/l/_zeTKEkVLIvXY
https://dl.doubtnut.com/l/_McBfqwgBhm10


of this oil and water, which of the following

pictures represents its equilibrium position?

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_McBfqwgBhm10


71. Two identical charged spheres are

suspended by strings of equal lengths. The

strings make an angle of  with each other.

When suspended in a liquid of density

, the angle remains the same. If

density of the material of the sphere is

, the dielectric constant of the liquid

is

A. (a) 4

B. (b) 3

30∘

0.8gcm− 3

1.6gcm− 3

https://dl.doubtnut.com/l/_McBfqwgBhm10
https://dl.doubtnut.com/l/_8FmDoYjT1Ls2


C. (c) 2

D. (d) 1

Answer: C

Watch Video Solution

72. Work done in increasing the size of a soap

bubble from a radius of 3cm to 5cm is nearly

(Surface tension of soap solution

)= 0.03Nm− 1

https://dl.doubtnut.com/l/_8FmDoYjT1Ls2
https://dl.doubtnut.com/l/_McNMg7NYrcrM


A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: C

Watch Video Solution

0.2πmJ

2πmJ

0.4πmJ

4πmJ

73. Water is �owing continuously from a tap

having an internal diameter . The

water velocity as it leaves the tap is .

8 × 10− 3m

0.4ms− 1

https://dl.doubtnut.com/l/_McNMg7NYrcrM
https://dl.doubtnut.com/l/_MqoB8Bq39pDX


The diameter of the water stream at a

distance  below the tap is close to:

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: C

Watch Video Solution

2 × 10− 1m

7.5 × 10− 3m

9.6 × 10− 3m

3.6 × 10− 3m

5.0 × 10− 3m

https://dl.doubtnut.com/l/_MqoB8Bq39pDX


74. A thin liquid �lm formed between a U-

shaped wire and a light slider supports a

weight of  (see �gure). The

length of the slider is 30cm and its weight

negligible. The surface tension of the liquid

�lm is 

A. (a) 

1.5 × 10− 2N

0.0125Nm− 1

https://dl.doubtnut.com/l/_WLE3RkPNECcI


B. (b) 

C. (c) 

D. (d) 

Answer: D

Watch Video Solution

0.1Nm− 1

0.05Nm− 1

0.025Nm− 1

75. 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

https://dl.doubtnut.com/l/_WLE3RkPNECcI
https://dl.doubtnut.com/l/_HfivNWOyhZNI


in a liquid of density  at equilibrium position.

The extension  of the spring when it is in

equlibrium is:

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: C

Watch Video Solution

σ

x0

Mg

k

(1 − )
Mg

k

LAσ

M

(1 − )
Mg

k

LAσ

2M

(1 + )
Mg

k

LAσ

M

https://dl.doubtnut.com/l/_HfivNWOyhZNI
https://dl.doubtnut.com/l/_lQpf0g7DLQhT


76. 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. (a) 

B. (b) 

C. (c) 

D. (d) 

ρ

ρL/T

√T /ρL

T /ρL

2T /ρL

https://dl.doubtnut.com/l/_lQpf0g7DLQhT


Answer: D

Watch Video Solution

77. 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

https://dl.doubtnut.com/l/_lQpf0g7DLQhT
https://dl.doubtnut.com/l/_XH87CxR1Eujm


)  

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer:

ρw

R2√
ρwg

3T

R2√
ρwg

6T

R2√
ρwg

T

R2√
3ρwg

T

https://dl.doubtnut.com/l/_XH87CxR1Eujm


Watch Video Solution

78. An open glass tube is immersed in mercury

in such a way that a lenth of 8cm 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 46cm. What

will be length of the air column above mercury

in the tube now? 

(Atmosphere pressure =76cm of Hg)

A. (a) 16cm

https://dl.doubtnut.com/l/_XH87CxR1Eujm
https://dl.doubtnut.com/l/_SSd22h77wMST


Subjective Problems

B. (b) 22cm

C. (c) 38cm

D. (d) 6cm

Answer: B

Watch Video Solution

1. Shown in the �gure is a container whose top

and botoom diameters are D and d

https://dl.doubtnut.com/l/_SSd22h77wMST
https://dl.doubtnut.com/l/_9Zy6ph3XoC2b


respectively. At the bottom of the container,

there is a capillary tube of outer radius b and

inner radius a. 

The volume �ow rate in the capillary is Q. If the

capillary is removed the liquid comes out with

a velocity of . The density of the liquid is

given as . Calculate the coe�cient of viscosity

.  

v0

ρ

η

https://dl.doubtnut.com/l/_9Zy6ph3XoC2b


View Text Solution

https://dl.doubtnut.com/l/_9Zy6ph3XoC2b

