DPP

DAILY PRACTICE PROBLEM

1. Two liquids having densities d1 and d; are mixed in such a way that both have same mass.
The density of the mixture is -
dq+d, dq+d, dqd, 2d,d,
M 2 @) d,d, 3) dq+d, @ dq+d,
2. If 2 kg of substance of relative density 4 and 3 kg of another substance of relative density
5 are mixed together then relative density of mixture is—
50 25 35
M 3 @7 (3) 50 @7
3. If 1 gram of substance of relative density 2 and 4 gram of another substance of relative
density 3 are mixed together, then the relative density of the mixture is-
(1) 24 (2) 2.5 (3)2.7 4)29
4. A liquid can easily change its shape but a solid can not because -

(1) the density of a liquid is smaller than that of a solid

(2) the forces between the molecules is stronger in solid than in liquids
(3) the atoms combine to form bigger molecules in a solid

(4) the average separation between the molecules is larger in solids

5. Two liquids of relative densities in ratio 3 : 4 are mixed in volume ratio 1 : 2 find ratio of
their masses -
(1 3:4 (2)3:8 (3)8:3 4)4:3

Answer Key

Question B 2 3 4 5
Answer 4 1 3 2

2
SOLUTIONS
1 (4)
_my+m; m+m  2dsd,
P vVitVy d21+clln_2 d1+d2
2 (1)

3 (3)
m;+m, 1+4 30
RD=m m =1 2=77~27
d; ' d; 2'3
4 (2)
5 (2)
p1:p,=3:4
V,:V,=1:2

M,:M,=p,V,:p,V, =3x1:4x2=3:8



DPP

DAILY PRACTICE PROBLEM

- Problems based on Pressure due to Liquid Column and Barometer DPP-02 -

1. Figure shows four containers of olive oil. The pressure at depth h is
1)5 \\ r—J Vh
=
A B C D
(1) Leastin B and C both (2) greatest in A
(3) greatest D (4) equal in all the containers
2. A cylindrical vessel containing a liquid is closed by a smooth piston of mass m. If A is the

cross-sectional area of the piston and Py is the atmospheric pressure, then the pressure of the
liquid just below the piston is

(1) P 2) Py + 2
0 (2) Po+—
3) % (4) Data is not sufficient.
3. Three vessels A, B and C of different shapes contain water upto the same height as shown

in the figure. Pa, Ps and Pc be the pressures exerted by the water at the bottom of the
vessels A, B and C respectively. Then

A B C
(1) Pa>Ps > Pc (2) Pg > Pc > Pa
(3) Pc > Pg > Pa (4) Pa = Pg = Pc
4. The volume of an air bubble is doubled as it rises from the bottom of lake to its surface.

The atmospheric pressure is 75 cm of mercury. The ratio of density of mercury to that of
40
lake water is 3 The depth of the lake is metre is-

(1) 10 (2) 15 (3) 20 4) 25



10.

11.

A large vessel of height H, is filled with a liquid of density p, upto the brim. A small hole
of radius r is made at the side vertical face close to the base. The horizontal force is
required to stop the gushing of liquid is-

(1) (pg H)mr® () pg H (3) pg H mir (4) pg nr?

A rectangular container with base 5 cm x 10 cm contains 5 kg of water. What is the
pressure exerted by water at the bottom of the container-
(1) 1 atm (2) 10* Pa (3) 490 N/m? (4) 9800 Pa

Pressure at the bottom of a tank of water is 3P, where P is atmospheric pressure. If the
water is drawn out till the level of water is lowered by one fifth, then the pressure at the
bottom of the tank is :-

(1) 2P (2) 13P/5 (3) 8P/5 (4) 4P/5

The pressure at the bottom of a tank containing a liquid does not depend on-
(1) Acceleration due to gravity (2) Height of the liquid column
(3) Area of the bottom surface (4) Density of the liquid

The height of barometer filled with a liquid of density 3.4 g/cm?® under normal condition
is approximately equal to-
(1) Tm (2) 3m (3) 4m (4) 5m

Total pressure at depth d of water surface is found to be 2.5 atm. d is nearly equal to
(1) 1.5m (2) 7.5m (3) 15m (4) 25m

Mass M of a liquid of density p is filled in a light beaker and kept on a horizontal table as
shown in the figure. The height of the liquid in the beaker is h. The beaker is wider on top
than at its base and the cross-sectional area of the base is A. Neglect the effect of
atmospheric pressure. Now, choose the correct statement from the following.

Y

(1) The pressure of liquid at the bottom surface is pgh.
(2) The normal reaction exerted by the table on the beaker is pghA.

(3) The pressure of the liquid at the bottom surface is %

(4) The normal reaction exerted by the table on the beaker is 2Mg.



Answer Key

Question Bl 2 3 4 5 6 7 8 9 10 | 11
Answer 4 2 4 1 1 2 2 3 2 3 1

SOLUTIONS
(4)
P = hpg
(2)
Since the piston is in equilibrium,
mg

Pa=PoA+mg or P:P0+T

4)

Pressure = hpg

Pressure at the bottom is independent of the area of the base of the vessel. It depends on the
height of water upto which the vessel is filled with water. As in all the three vessels, levels of
water are the same, therefore Pressure at the bottom in all the vessels is also same.

Hence, Pa = Ps = Pc

Q)]
P1V1 = P2V2
(Po + hpy,8)V = Py (2V)

hpwg = PO
h.pyg-8
hg = &
Pw

40
h=75x ? = 1000cm

=10 m

Q)]
F = APA = (Hpg)nr?



(2)
3P =P + hpwg = hpug = 2P

when water is drawn out, the pressure at bottom.

h 4
PP =P+ (h —E)pwg =P +§hpwg

P =P +=(2P)=—P
B 5 (2P) = 5
(3)
(2)
hpg = hugprgg
= h = hyg X Piig
P
13.6
=76x =304 cm~=3m
3.4
(3)

Tatm ~ 10m of water
Total pressure = 2.5atm

Gauge pressure = 1.5atm ~ 15m of water

(1)
Pressure = pgh (at bottom surface)

Normal reaction exerted by table on the beaker = Mg



DPP

DAILY PRACTICE PROBLEM

1. A vertical U-tube of uniform cross-section contain (glycerin, relative density = 1.2) in both

the arms. A 12cm water column is added to one of the limbs. The level difference between
the two free surfaces in the two limbs will be-

(1) 4cm (2) 2 cm (3)6cm (4) 8 cm

2. In a U-tube experiment, a column AB of water is balanced by a column ‘CD’ of oil, as

shown in the figure. Then the relative density of oil is:-

1) 2 ) —2
hy (hi+hy)
3. A manometer reads the pressure of a gas in an enclosure as shown in the figure: -

Gas ]
ZOch

Mercu

The absolute and gauge pressure of the gas in cm of mercury is (Take atmospheric
pressure = 76cm of mercury)

(1) 76, 20 (2) 20, 76 (3) 96, 20 (4) 20, 96

4. An open U tube contains mercury. When 11.2 cm of water is poured into one of the arms
of the tube, how high does the mercury rise in the other arm from its initial level

(1) 0.56 cm (2) 0.41 cm (3) 1.35cm 4) 232 cm



An open U-tube contains two unknown liquids separated by water as shown in figure. If
density of a water is 1 gm/cc, density of liq (1) is 0.8 gm/cc then find density of liq. (2).

o P
f——] —

Noem | 9@

lig(1—

(1) 0.8cm (2) 0.7 cm (3) 0.9 cm (4) 0.6 cm




Answer Key

Question B 2 3 4 5
Answer 2 1 3 2 4

SOLUTIONS
(2)
Po+12x1xg=Po+xx12xg
x=10cm
so difference of height Tm A
=12-10 i 2
=2cm l ’ Y

(1) N \_____

Pi=P;

Po+poi|><g><h1=Po+pw><g><h2

Poil _ hz

Pw - hy

(3)

Here, atmospheric pressure P in figure = 76 cm of mercury
Pressure head, h = 20 cm of mercury

Absolute pressure = P + h = 76 + 20 = 96 cm of mercury
Gauge pressure = h = 20 cm of mercury

(2)

TH.Z $x

'
) =

pwah = prgg(2x)
1 x 11.2 = 13.6 x 2x

x =041 cm qu(1)-_-____;(_)c__ ___;_“q(z)
(4) | ]

hip1 = hop2 ++ hupw 5ch

(10)(0.8) = (5)(p2) + (5)(1) - piyas | S o8

3
P, =z =0.6gm /cc U
Water



DPP

DAILY PRACTICE PROBLEM

1. Air is blown through a hole a closed pipe containing liquid. Then the pressure will
(1) Increase on sides (2) Increase downwards
(3) Increase in all direction (4) Never increases
2. Hydraulic press is based on :
(1) Newton's law (2) Pascal’s law
(3) Gravity law (4) Stoke's law
3. In a hydraulic lift, used at a service station the radius of the large and small piston are in

the ratio of 20:1. What weight placed on the small piston will be sufficient to lift a car of
mass 1500 kg?
(1) 3.75 kg (2) 37.5 kg (3) 7.5 kg 4) 5 kg

4. Pressure applied to an enclosed fluid is transmitted undiminished to every portion of the

fluid and the walls of the containing vessel. This law was first formulated by

(1) Bernoulli (2) Archimedes (3) Boyle (4) Pascal
5. Hydraulic brakes work on the principle of
(1) Pascal's law (2) Thomson's law
(3) Newton's law (4) Brenoulli's theorem
6. In a hydraulic lift at a service station, the radii of the large and small pistons are in the

ratio of 20 : 1. What weight placed on the small piston will be sufficient to lift a car of
mass 1200 kg?
(1) 3 kgf (2) 30 kgf (3) 300 kgf (4) 3000 kgf

7. The diameter of the piston of a hydraulic automobile is D metre. What pressure, in

atmosphere is required to lift a car of mass m kg?

M

4mg 2mg 4mg

—_— 2
mD2x10° 2) D2

mg
3) — (4) 10° x

D2



10.

Two syringes of different cross section (without needle) filled with water are connected
with a tightly fitted rubber tube filled with water. Diameters of the smaller piston and
larger piston are 1 cm and 3 cm respectively. If a force of 10 N is applied to the smaller
piston then the force exerted on the larger piston is :-

(1) 30N (2)60 N (3)90N (4) 100 N

Rank in order, from largest to smallest, the magnitudes of the forces F,, F, and E. required
to balance the masses. The masses (on same area) are in kilograms.

l?':a l:'-‘)b
F
600 600
— —
(1) Fa=Fo =Fc (Z)Fa>Fb:Fc (3)Fb>Fa:Fc 4)Fc>Fa>Fp

In hydraulic press radii of connecting pipes ri and r; are in ratio 1 : 2. In order to lift a
heavy mass M on larger piston, the small piston must be pressed through a minimum
force f equal to -

I m

(1) Mg (2) Mg/2 (3) Mg/4 (4) Mg/8



10.

Answer Key

Question [ 2 3 4 5 6 7 8 9 |10
Answer 3 2 1 4 1 1 1 3 3 3

SOLUTIONS
(3)
(2)
(1)
m,g _ myg
Aq Az
On solving m, = 3.75kg
(4)
(1)
(1)
Equating pressure,
F_mg
mr2  mR2
_F 1200g
mr2  m[20R]2
= F = 3 kgf
(1)
P x E = P = me 1
2 =mg or = D2 pasca
or P =105 aumosphere
(3)
Since pressure is transmitted undiminished throughout the water
B_E
Ar A,

where F1 and F; are the forces on the smaller and on the larger pistons respectively and A; and
A; are the respective areas.

A2 T[(Dz/Z)Z (Dz)z (3X10_2m)2
22 n2l4) o =

“A, YT moy22 ' \D, = (1x10-2m)?

F, X 10N = 90N

(3)

Fo > Fa = Fc. The masses in ¢ do not add. The pressure underneath each of the two large pistons
is mg/Az and the pressure under the small piston must be the same.

(3)
According to Pascal'’s principle
fi A i 1



DPP

DAILY PRACTICE PROBLEM

- Buoyancy, Archimedes' Principle and Laws of Floatation DPP-05 -

1. A metallic sphere weighing 3 kg in air is held by a string so as to be completely immersed

in a liquid of relative density 0.8. The relative density of metallic sphere is 10. The tension
in the string is—-

(1) 187N (2) 425N (3)32.7N 4)27.6N
2. A wooden cylinder floats vertically in water with half of its length immersed. The density
of wood is:
(1) Equal of that of water (2) Half the density of water
(3) Double the density of water (4) The question is incomplete

3. A block of wood of mass 2 kg and density 5 x 10° kg/m? is suspended from a string. What
will be the tension in the string if the block is completely immersed in water ? (g =10m/s?)
(1) 8N (2) 16N (3) 14N (4) 7N

4. A block of aluminium of mass 1kg and volume 3.6x10%m? is suspended from a string and
then completely immersed in a container of water. Find out the decrease in tension in the
string after immersion:

(1) 3.6N (2) 3.2N (3) 4.8N (4) 1.6N

5. Determine the resulting force using the Archimedes principle formula, if a steel ball of
radius 6 cm is immersed in water. Assume the density of lead as 7900 kg/m3
(1) 6.86 N (2) 8.87 N (3)4.78 N (4) 1246 N



Answer Key

Question B 2 3 4 5
Answer 4 2 2 1 2

SOLUTIONS
(4)
p 0.8
T=F,-F :mg(l—a):30(1—ﬁj:27.6N
(2)
(2)
Tension in the string
T=W-Fp
= mg - pw. Ving

m
ma = ™
Py
Py

16 N

(M
Here, mass of the block, m = 1kg
Volume of the block, V = 3.6 x 10 m?
Tension in the string, T = mg
When the block immersed completely in water, its weight becomes
mg'=mg - Fp
= Mg = Vpwaterg
Tension in the string, T' = mg'
= mg — [Mg — Vpuwaterd] = Vpwaterg
=3.6x 10" x10°x 10
=36N

(2)
Given parameter in the question
Radius of the steel Ball r = 0.06 m

4
Volume V =§nr3

V=%n@0@3

V =9.05x 10*m3

Density of water p = 1000 kg/m?, g = 9.8 m/s?
fo = pgV

= 1000 x 9.8 x (9.05 x 107

=887N



DPP

DAILY PRACTICE PROBLEM

_ Problems based on Laws of Floatation DPP-06 _

1. Ice piece are floating in a breaker A containing water and also in a beaker B containing
miscible liquid of specific gravity 1.2. When ice melts, the level of-
(1) Water increases in A (2) Water decreases in A
(3) Liquid in B decreases (4) Liquid in B increases

2. A piece of wax weighs 18 g in air. A piece of metal to weighs 17 g in water. It is tied to
the wax and both together weighs 25 g in water. Then the specific gravity of wax is-
(M 1 (2) 2.25 (3)1.5 4) 1.8

3. The velocity of a small ball of mass M and density di when dropped in a container filled
with glycerine becomes constant after some time. If the density of glycerine is d, the
viscous force acting on the ball is-

_ 4 da _ d,
mmg(1-5)  @mgy BModi-dy () Mgy
th
4. A solid floats on the surface of water with (Z) of its volume outside the water. Its
specific gravity is-
4 3
(1) 4 @3 33 42
5. A piece of solid weighs 120 g in air, 80 g in water and 60 g in a liquid, then the relative
density of solid and that of liquid are respectively-
(1) 2and 3 (2)3and 3/4 (3)3and 3/2 (4) 2 and 4/3
6. A wooden block with a coin placed on its top floats in water as shown in figure. The £ and
h are shown there. After some time the coin falls into the water then :-
_XCoin
o f
Y h
(1) ¢ decreases and h increases (2) ¢ increases and h decreases
(3) Both ¢ & h increase (4) Both ¢ & h decrease
7. A certain block weight 15 N in air. It weight 12 N when immersed in water when immersed

in another liquid it weighs 13 N, the relative density of the block is :-
(1) 5 (2)12 (3) 15 (4) None



10.

11.

12.

13.

14.

A boat carrying a number of large stones is floating in a water tank. What would happen
to the water level if few stones are unloaded into water :-

(1) Rises

(2) Falls

(3) Remains unchanged

(4) Rises till half the number of stones are unloaded and then beginning to fall

A sample of metal weighs 210g in air and 180g in water. Density of metal is nearly equal to
(1) 3x10% kgm™ (2) 6x10° kgm™ (3) 7x10% kgm™ (4) 8x10% kgm™

A piece of steel floats in mercury. The specific gravity of mercury and steel are 13.6 and
7.8 respectively. For covering the whole piece some water is filled above the mercury.
What part of the piece is inside the mercury-

(1) 0.54 (2) 0.50 (3) 0.47 (4) 0.62

A cubical block of wood 10 cm on a side, floats at the interface of oil and water as shown
in figure. The density of oil is 0.6 g cm™ and density of water is 1 g cm™. The mass of the
block is-

Oil density
06cm=
I6cm
I4cm
Water\*
(1) 706 g (2) 607 g (3) 760 g (4)670¢g

A boy is carrying a bucket of water in one hand and a piece of plaster in the other. After
transferring the plaster piece to the bucket (in which it floats) the boy will carry -

(1) same load as before

(2) more load than before

(3) less load than before

(4) either less or more load, depending on the density of the plaster

A body is just floating in a liquid (their densities are equal). If the body is slightly pressed
down and released it will -

(1) start oscillating

(2) sink to the bottom

(3) come back to the same position immediately

(4) come back to the same position slowly

A ball whose density is 0.4 x 103 kg/m? falls into water from a height of 9 cm. To what
depth does the ball sink?
(1) 8cm (2)5cm (3)6cm 4)4 cm



Answer Key

Question 2 3 4 5 6 7
Answer 4 4 1 3 3 4 1

SOLUTIONS
(4)

(4)

Weight of wax inside water = 25 - 17 = 8¢
- Fr=Vpg

(18 -8)g = Vpg ()
Fb = Vdg

18g = Vdg (i)

By eq. (i) and (ii)

d 18

p 10

Q)]

Fo= Fg—Fr

= Vdig - Vdzg

d,
= Vdig(1 - )
1

~ M1 -2
= Mg( d1)
(3)
Vipwg = Vpsg
sg=fe Vi 3
w V 4
(3)
12
prfor solid = =3
120-80
. 120-60 _ 3
pr for liquid = T70-80 2
(4)
(1
Ps w 15




10.

11.

12.

13.

14.

(3)
Ps 210

P, 210-180

_E_7X103k/ 3
T30 &/m

(M

Viphgg + Vapwg = (V1 + V2) psg
V1(13.6)g + Vao(1)g = (V1 + V,) x7.8xg
13.6V1+V2 = 7.8V1 + 7.8V2

6.8V, = 7.8V,
V, 7.8

V, 68
V,
Vi+V,

~ 0.54

(3)
E

boil)

+E

b(water) = mg

Poilving + l:)w\/ing = mg
=0.6x(10x10x6)xg+1x(10x10x4)xg = mg
360+400 = m

M = 760 gm
(1
(2)

(3)
Velocity of ball when ball enters in water
v=4/2gh

In water the ball moves with constant retardation

azg[p—w—lJ
Ps

From 3" equation of motion
V2 = u? + 2as

O=2gh—2g(p—w—1]h'

Pg

h': h = 9 = 9 :6Cm

3 2.5-1
[ 10 1 ( )
Py 0.4x10

Xe}

S e —
<
I

:




DPP

DAILY PRACTICE PROBLEM

1. A liquid flows in a tube from left to right as shown in figure. A; and A, are the
cross-sections of the portions of the tube as shown. Then the ratio of speeds v, /v, will be

(1) A /A, (2) Ay /A, 3) VAL/A, @) AL /A,

2. Water is flowing through a channel that is 12 m wide with a speed of 0.75 m/s. The water
then flows into four identical channels that have a width of 4.0m. The depth of the water
does not change as it flows into the four channels. What is speed of the water in one of
the smaller channels?

_— —
—
_— —
N\
(1) 0.56 m/s (2) 23 m/s (3) 0.25 m/s (4) 0.75 m/s
3. An incompressible liquid flow, as shown. The speed of the liquid in the lower branch will
be
0.12m?
1.5m/s
0.12m? Y
|
\
3m/sT™
0.18m \Y
(1) 1.0 m/s (2) 1.5 m/s (3)2.5m/s (4)3.0 m/s
4. The cylindrical tube of a spray pump has a cross-section of 8 cm?, one end of which has

40 fine holes each of area 102 m? If the liquid flows inside the tube with a speed of
0.15 m/min, then find the speed with which the liquid is ejected through the holes.
(1) 5m/s (2) 30m/s (3) 0.5m/s (4) 4m/s



Answer Key

Question B 2
Answer 2 1

SOLUTIONS

(2)
AVi = Az Vs
Vi_4;

Va  Ag

(1

Av = Avi + Apvo + Asvs + Agva
Av = 4(Avq)

12 x 0.75 =4 [4 x v]

V= %x 0.75

=0.75 x 0.75

v =0.56 m/s

(M

012x3=012x15+018 xv
036=0.18 +0.18 x v

V =1m/s.

Q)]
From equation of continuity
A1V1 = Asz

(8><10_4)><[0'15
60

j = (40 x 1078 x v,

=V2=5m/s.



DPP

DAILY PRACTICE PROBLEM

1. Bernoulli's theorem is based on the law of conservation of-
(1) Mass (2) Energy (3) Momentum (4) None of these
2. Water is flowing with a velocity of 2 m/s in a horizontal pipe with cross-sectional area

decreasing from 2x102 m? to 0.01 m? at pressure 4x10* pascal. The pressure at smaller

cross-section in pascal will be-

(1) 32 (2)34 (3) 3.4x10* (4)3.4x10°
3. Water is flowing through a horizontal pipe of variable cross section.
. Ay 5
Given — =~
A, 3

Aq

Velocity of water at A is 6ms™". Pressure difference between points A and B will be nearly

equal to
(1) PA—Pg =0.72 atm (2) Pa—Pg = -0.54 atm
(3) Pa—Pg =0.32 atm (4) Pa—Pg = 0
4. Water is flowing through a horizontal pipe of non-uniform cross-section. At the extreme

narrow portion of the pipe, the water will have
(1) Maximum speed and least pressure
(2) Maximum pressure and least speed
(3) Both pressure and speed maximum

(4) Both pressure and speed least



In this figure, an ideal liquid flows through the tube kept vertically, which is of uniform
cross-section. The liquid has velocities v, and v; and pressure Pa and Pg at points A and B

(1) VA < VB (2) VB > VA (3) PA = PB (4) PB > PA

respectively

An L-shaped tube with a small orifice is held in a water stream as shown in fig. The upper
end of the tube is 10.6 cm above the surface of water. What will be the height of the jet
of water coming from the orifice? Velocity of water stream is 2.45 m/s

(1) Zero (2) 20.8 cm (3) 10.6 cm (4) 40.0 cm

An L-shaped glass tube is just immersed in flowing water such that its opening is pointing
against flowing water. If the speed of water current is v, then

Ik

2
(1) The water in the tube rises to height Z—g

(2) The water in the tube rises to height %

(3) The water in the tube does not rise at all
(4) None of these

The pressure of water in a waterpipe when tap is opened and closed is 2 x 10° N/m? and
2.5 x 10°N/m? respectively. Find the velocity of water flowing from open tap.
(1) 100 m/sec (2) 10 m/sec (3) 5 m/sec (4) 15 m/sec

In a horizontal pipe, the flowing oil pressure falls by 8 N/m? between two points
separated by 1m. Find the change in kinetic energy per unit mass of oil at these points
(poit = 800 kg/m?)

(1) 0.1 J/kg (2) 100 J/kg (3) 0.01 J/kg (4) 0.001 J/kg



Answer Key

Question B 2 3 4 5
Answer 2 3 3 1 4
SOLUTIONS
(2)
(3)
AVi = AV,
2x107°x 2 =0.01 x V>
Vo =4m/s

1 2 1 2
P1+EPV1 =P2+EPV2
1
P2=4><104+Ep(V12—V22)

P, =4 x 10 - 0.6x10*
P, = 3.4 x 10°

(3)

A1Va = AV

= Vg = 10ms™
Bernoulli's theorem

1 2 1 2
Py + > pVZ =Py + 5 pVE (same, hpg)

2

1 2 2
Pa—Ps =5 p(Vg — Vi)
1
=5 103 (100 - 36)
=032 x 10°
~ 0.32 atm.
(M
(4)
(2)
According to Bernoulli's theorem, h = Z—g
(2.45)?
h = =0.314 =314 cm
2X10

.. Height of jet coming from orifice
= 31.4—-10.6 = 20.8 cm

(1)




(2)

Applying Bernoulli's theorem —

1 1
P, +5pr+pgh1 =P, +EpV§ +pgh,
2.5><105+0+0=2><105+%x103xvz+0

v = 10 m/sec

(3)

From Bernoulli's theorem —

1 1
P, +§pvf =P, +EpV§

p(vi-vi)=P,~P, =8N/m’

2 1

.. Change in kinetic energy per unit mass = %(v2 -vi)=

P,

1

-P

2

8
=—— =0.01]/k
800 J/kg



DPP

DAILY PRACTICE PROBLEM

1. There is a small hole of diameter 2 mm in the wall of a water tank at a depth of 10 m

below free water surface. The velocity of efflux of water from the hole will be-
(1) 0.14 m/s (2) 1.4 m/s (3) 0.014 m/s 4) 14 m/s

2. A hole is made at the bottom of a tank filled with water (density = 10% kg/m?®). If the total
pressure at the bottom of the tank is 3 atm (1 atm = 10° N/m?), then the velocity of efflux
is

(1) v400m/s (2) v200m/s (3) v600 m/s (4) v500m/s

h
3. A vessel is filled with water upto height h. A hole is made at height y = 2 above the

bottom. Water strikes the ground at distance x equals to-

T

h
l o)
y
+— X —>
h V3 h
(1) h @7 (3)5 h bz
4. A vessel is filled with two layers of liquids as shown. Efflux velocity V, can be given by
A
h, P
h,
P2 v,
h
(1) Ve = /2g(h; + hy) @ Ve = [2g(n +%22)
2

h h
(3) Ve = zg(h2+p;—21) (4) Ve = /Zgh—;(m-l'Pz)



A sniper fires a rifle bullet into a gasoline tank making a hole 53.0 m below the surface of
gasoline. The tank was sealed at 3.10 atm. The stored gasoline has a density of 660 kgm™.
The velocity with which gasoline begins to shoot out of the hole is

(1) 27.8 ms™?! (2) 41.0 ms™? (3)9.6 ms™?! (4) 19.7 ms™?

A tank is filled with water up to a height H. Water is allowed to come out of a hole P in one
of the walls at a depth D below the surface of water. Express the horizontal distance x in
terms of Hand D

D(H-D)

() x=,DH-D) @)x= > 3)x=2,/D(H-D) (4)x=4,/D(H-D)
A tank is filled with a liquid is placed on a platform then a small hole is punched on wall

of this tank at distance H; from top of liquid and H: from ground then horizontal range
of liquid is :-

H,

H>

H,+H,

(1) 2{/H{H, (2) — (3) /H1H, 4)Hi + H

In a cylindrical vessel containing liquid of density p, there are two holes in the side walls
at heights of h; and h; respectively such that the range of efflux at the bottom of the
vessel is same. The height of a hole for which the range of efflux would be maximum, will
be -

(1) hz = hy (2) ha + hy, 3) ha-hy @) hy+h,y



9.

A cylindrical vessel contains a liquid of density p upto a height h. The liquid is closed by a
piston of mass m and area of cross-section A. There is a small hole at the bottom of the
vessel. The speed v with which the liquid comes out of the hole is -

m,A

(1) /2gh @ J2(eh+ %)

3) 2(gh + ) @) [2gh+ T8



Answer Key

4

5

Question B 2 3
Answer 4 1 3

3

2

SOLUTIONS

(4)
v=,2gh=v2x10Xx 10 = 14 m/sec.

(1

Py + pgh = 3atm

pgh = 2 X 10°> = gh = 2x10?
V=,/2gh =2 x2x 102 =+/400m/s

(3)

V= ’Zg%

NE]

3
Range=x=vT=7h
(3)

At 1: P, + hipig + hzpag
1
At2Pa+Ep2Ve2

1
= 3 p2Vé = g(hyps + hypy)

h
vz = 2g(h, + 1)
P2

h
Ve = Zg(h2 + Bt 1)
P2

(2)

According to Bernoulli's theorem,

1
PB+hpg=PA+EpV12§

1
3.10 x 1.01 X 10° + 53 x 660 x 10 = 1 x 1.01 x 10> + 5 X 660V

1
= 2.1 x1.01 X 10° + 3.498 X 10° = 5 X 660 X vi

1
= 5.619 X 10° = 5 X 660 X vi

2X5.619x10°
Lvpa= [———=41m/s
660

h

(Asvy >>vp)

3.10atm

53m



(3)
Time taken by water to reach the bottom
2(H-D)
g
and velocity of water coming out of hole, v = /2gD

=t=

.. Horizontal distance covered x = v x t

= /2gD x /@: 2,/D(H — D)

(1

2H
Range (R) = V\T = /2gH; /?2 = 2/H;H,

(4)

If H is the height of the liquid surface then for same range h. = H - hs.

. H h,+h
and for maximum range h = 5 = 172

(2)
Applying Bernoulli's theorem at 1 and 2 : difference in pressure energy between 1 and 2 = difference

in kinetic energy between 1 and 2

P

or pgh + — =—-pv
P9 A 2P
2mg mg
orv= [2gh+—F = 2(h+—) 2
\/ &7 oa \/ &7 oa %y




DPP

DAILY PRACTICE PROBLEM

1. An application of Bernoulli's equation for fluid flow is found in
(1) Dynamic lift of an aeroplane (2) Viscosity meter
(3) Capillary rise (4) Hydraulic press

2. The weight of an aeroplane flying in air is balanced by

(1) Upthrust of the air which will be equal to the weight of the air having the same volume as
the plane

(2) Force due to the pressure difference between the upper and lower surfaces of the wings,
created by different air speeds on the surface

(3) Vertical component of the thrust created by air currents striking the lower surface of the
wings

(4) Force due to the reaction of gases ejected by the revolving propeller

3. Fig. represents vertical sections of four wings moving horizontally in air. In which case the

force is upwards

M= @ O el 1 w< >

4. An aeroplane of weight 5 x 10° N and total wing area of 250 m? is in a level flight at some

height. Find the difference in pressure between the upper and lower surfaces of its wings.

(g = 10 m/s?)
(1) 20 kPa (2) 2 kPa (3) 200 kPa (4) 0.2 kPa
5. The flow speeds of air on the lower and upper surfaces of the wing of an aeroplane are v

and 2v respectively. The density of air is p and surface area of wing is A. Find the dynamic

lift on the wing.

1) % pAV? ) % NG 3) g pAv? (4) 2pAv?

6. Water is flowing in a venturi meter as shown in the diagram. The cross sectional area at
points A and B are 10m? and 6m? respectively and pressure difference at points A and B

is 2 atm then find out the rate of flow of water at point A. (g=10m/s?)



ES N,

(1) 15 m3/sec (2) 30 m3/sec
(3) 150 m3/sec (4) 45 m3/sec

For a fluid which is flowing steadily, the level in the vertical tubes is best represented by -

(M

3)




d W b

Answer Key

Question B 2 3 4
Answer 1 2 1 2

SOLUTIONS
(1)
(2)
(1
(2)

5
AP:%: 5X1§ —2x10°Pa=2kPa

(2)

Dynamic lift = Pressure difference x Area
= (Plower - Pupper)A

According to Bernoulli's theorem

1 1
= (E pvipper - E pvlzower j A
== PA((2v)* -(v))

— 2

pAv

N|lwN|[F-

(3)
Pa—Ps = pgh
2 x 10° = (10)*(10)h
h=20m
2gh

1 =4, Af —A_§

2gh
Ai-A;
Rate of flow = Ay
= (10) (15) = 150 m3/sec

(1)

\'%

v,=6
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DAILY PRACTICE PROBLEM

1. The length of a needle floating on water is 4 cm. Calculate the additional force required
to pull the needle out of water. [ T = 7 x 102 N/m]
(1) 2.8 x 103N (2)5.6 x 10* N
(3) 2.8 x 10N (4) 5.6 x 103N

2. Find the maximum weight of needle which can float on water having surface tension
0.073 N/m. Length of needle is 1 cm.
(1) 0.73 x 103N (2) 0.073 x 102N
(3) 1.46 x 10N (4) 146 x 10*N

3. The ring of radius 1m is lying on the surface of liquid. It is lifted from the liquid surface

by an extra force of 4 N other than its weight in such a way that the liquid film in it remains
intact. The surface tension of liquid will be-

1 1 1 1
(1) 5 N/m (= N/m (3)5-N/m )5 N/m

4. Liquid drops are falling slowly one by one from a vertical glass tube. Relation between
the weight of a drop w, the surface tension T and the radius of the tube is (assume the
angle of contact to be zero)

4
(1) w=nreT Q) w =2nrT B)yw = 2nr’T 4)w = 3 nr

5. Radius of a capillary is 2 x 10 m. A liquid of weight 6.2 x 10 N may remain in the
capillary. Then the surface tension of liquid will be:
(1) 5 x 10 N/m )5 x 102 N/m
(3) 5N/m (4) 50 N/m



Answer Key

Question B 2 3
Answer 4 3 2

SOLUTIONS
(4)
F=TQ0)
F=(7x107)@2x4x107
F=56x102N

(3)
Winax = 2T( = 2 (0.073) (1x102) = 1.46 x 10 N

(2)
F=4N

2T.(2nR
T=4T =R
T=4xTxnx1

2nrT

(2)

2nRTcos® = mg (6 = 0°)
mg 6.2x107%

T= 2R - 2x3.14x2x1073

T=5x102N/m




DPP

DAILY PRACTICE PROBLEM

1. If T is the surface tension of a liquid, then the energy needed to break a liquid drop of
radius R into 64 equal drop is-
(1) 6nR*T (2) nR*T (3) 127R*T (4) 8nR*T

2. The work done in blowing a soap bubble of 10 cm radius is (surface tension of soap
solution is 0.03 N/m)
(1) 37.68x10™) (2) 75.36x10™ )
(3) 126.82x10™*) (4) 75.36x107 )

3. The surface tension of soap solution is 0.03 N/m. The work done in blowing to form a
soap bubble of surface area 40 cm? is :-
() 1.2 x 1074 (2)2.4 x 107 (3)12 x 10 (4) 24x 1074

4. Work done in increasing the size of a soap bubble from a radius of 3 cm to 5cm is nearly
(Surface tension of soap solution = 0.03 Nm™) :-
(1) 2t m) (2)04 nm) (3) 4 m)J (4)02nm)

5. When a drop splits up into a number of drops, then :-
(1) area decreases (2) volume increases
(3) energy is absorbed (4) energy is liberated

6. Area of liquid film is 6 x 10 cm? and surface tension is T = 20 dyne/cm. What is the work
done to change area upto 12 x 10 cm? :-
(1) 120 (2) 120 erg. (3) 1200 J (4) 2400 erg.

7. When a drop of water converts into many drops then its surface energy
(1) Increases (2) Decreases
(3) Remains same (4) Depends upon radius

8. A liquid drop of diameter D is divided into 27 equal droplets. If the surface tension is T

then the change in energy will be-
(1) 3nD?T (2) nD?T (3) 2nD?*T (4) 4nDT



10.

11.

12.

13.

A rectangular film of a certain liquid is 5cm long and 3cm wide. If the amount of work
done in increasing its size to 6cmx5cm is 3x10™ J then the value of surface tension of the
liquid is-

(1) 0.4 N/m (2) 0.1 N/m (3) 3x10™* N/m (4) 5x10™ N/m

If the work done in blowing a bubble of volume V is W, then the work done in blowing a
soap bubble of volume 2V will be-
(MW (2) 2W (3)2"*wW 4) 4w

If T be the surface tension, the amount of work done in blowing a soap bubble from
diameter d to diameter D is:
(1) n(D*-dd)T (2) 2n(D?* - d*)T (3) 4n(D?* - d*)T (4) 8n(D* - dI)T

The work done in increasing the size of a rectangular film from 10 cm x 6cmto 10cm x 11 cm
is 3 x 107 joule. The surface tension of the film is -

(1) 1.5 x 1072 N/m (2) 3.0 x 10> N/m
(3) 6.0 x 10 N/m (4) 1.0 x 10° N/m
1 2
A soap bubble having radius \/_E cm is expanded to a bubble of radius T If the surface

tension of soap solution is 0.03 Nm™. The work done is: -
(1) 0.36)J (2)3.6 x 107°) (3)7.2x107°) (4)0.72 J



Answer Key

Question | 2 3 4 5 6 7 10 | 11 | 12 | 13
Answer 3 2 2 2 3 4 1 4 2 2 3
SOLUTIONS

(3)
1
o R=(64)3r=R =4r
_ 3(1_1
w = 47TR® (£ - 2)

-t (22

w = 12nTR?

(2)

w=TA
=0.03 x 8 x 3.14 x 100 x 10™*
=15.36 x 10

(2)
In case of soap bubble,
W=Tx2xAA

=0.03 x 2x 40 x 10* = 2.4 x 107,

(2)
W = 8rn (I'22 - HZ) T

(3)

(4)

W = T(2AA)

W =20[2 x (12x10 -6 x 10)]
W = 2400 erg

(1

(3)

w = 47R°T (N2 - 1)
= n(4RHT 273 - 1)
=nD’T(3-1)

= 21D’T




10.

11.

12.

13.

(2)

W =TAA

3x10*=Tx 2(30-15) x 107
30T=3=T=0.1TN/m

4)

W = TAA

Vo rPand A o
= Ao V¥

W oc A oc V273
Wr_ 92/3 — 41/3
w

(2)
Work done = 8xT[r? — ri?]

D? d2
= 87‘ET[T - T]

= 2nT[D? - o]

(2)

W = T(2AA)
3x10*=Tx2x(10x 11-10 x 6) x 107
T=3x102N/m

(3)

W =AU = T(87‘CR22 - 8TER12)
4 1

=W =8 x 0.03 {_ - _} x 107 )
TC T

=W=72x10")
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DAILY PRACTICE PROBLEM

1. An air bubble of radius R is formed at a depth h inside the container of soap solution of
density p. If Po is the atmospheric pressure, then the total pressure inside the air bubble
is (Surface tension of soap solution is T)-

1) Ein & _h 3)Py+ = +h AP+ —h
(1) & +hesg (2) % —hes (3) P+ +hpg (4) P + = —hpg
2. Pressure inside two soap bubbles is 1.01 and 1.02 atmosphere. Ratio between their
volumes is-
(1) 102:101 (2) (102)%: (101)° (3)8:1 4)2:1
3. A soap bubble in air has surface tension 0.03 Nm™. The excess pressure inside a bubble
of diameter 30 mm is-
(1) 2 Pa (2) 4 Pa (3) 16 Pa (4) 8 Pa
4. Ratio of volumes of two soap bubbles is 8 : 1. Ratio of excess pressures will be-
(1 8:1 2)1:4 3)1:2 4 2:1
5. An air bubble is formed at depth h below the surface of water. The pressure inside the
bubble is-
(Po = atmospheric pressure; r = radius of bubble, T = surface tension)
2T 4T 2T 4T
M — @ — (3)F +hpg + — (4) Po + hpg + —
r r r r
6. Two soap bubbles of radii 2cm and 3cm come in contact. Radius of curvature of their
common surface is equal to
(1) 5cm (2) 6cm (3) 1.5cm 4) 1cm
7. If the excess pressure inside a liquid drop is 3 times of excess pressure of another liquid
drop made from same liquid. Find ratio of their volumes.
1 1 1 1
M3 @3 3> @ g7
8. If the excess pressure inside a soap bubble is 8 mm of water column and radius is 0.1 mm.

Find the surface tension of bubble.
(1) 2 x 10 N/m (2) 4 x 107 N/m (3)2 x 10* N/m (4)4 x 10* N/m

9. The excess pressure due to surface tension inside a spherical drop is 9 unit. If 27 such
drops combine then find the excess pressure due to surface tension inside the larger drop.
(1) 9 unit (2) 3 unit (3) 27 unit (4) 1 unit

10. If a section of liquid drop (of radius R) through its centre is considered then find the force

on one half due to surface tension (T).
(N 2mrT (2) 4rrT 3) wrT (4) 8nrT



Answer Key

Question B 2 3 4 5
Answer 3 3 4 3 3

SOLUTIONS
(3)
2T

(3)
AP1 = (1.01-=1) atm = 0.01 atm
AP> = (1.02 = 1) atm = 0.02 atm

APl _ r, _ 2
APZ rq 1
v, 1} 8
Vz 1"% N 1
(4)

4T
P=—

R
(3)

Pexcessz_andvmr3
r
viiva=8:T=r:n=2:1

1
Pexcess ¢ =

(3)
Pout = PO + hpg

2T 2T
Pp = 0ut+T=P0+hpg+T



10.

(1)
47T=hpwg
4T
0.1x107
T=2x10°N/m

= (8 x 107) (10%) (10)

(2)
R=(n)*r=3r

1 (Pex )big r
ex €«—= =5
r (Pex )small R

Pex = 3 unit

_1
3

(1

<—
4—

Surface tension =T

force due to surface tension will be = T 2nr) = 2nrT
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DAILY PRACTICE PROBLEM

1. The water proofing agent makes the angle of contact-
(1) from acute angle to obtuse angle (2) from obtuse angle to acute angle
(3) from obtuse angle to right angle (4) from acute angle to right angle
2. If a liquid neither rises nor falls in a capillary, its angle of contact is-
(1) 0° (2) 45° (3) 90° (4) 180°
3. A liquid will not wet a solid surface if the angle of contact is
(1) 0° (2) 30° (3) 45° (4) 120°
4. A liquid rises in a capillary tube then its angle of contact 0 is
(1) 6 =90° (2) 6 < 90° (3) 6 > 90° (4)6 =180°
5. A liquid will wet a solid surface if the angle of contact is
(1) 105° (2) 40° (3) 120° (4) 155°

Answer Key

Question B 2 3 4 5
Answer 1 3 4 2 2

SOLUTIONS

1. (1

0c > 90° for water proof materials.

2. 3)
2T
h =—rcos0
rpg

h=0forcos®=0
0 =90°
(4)
4. (2)
2T
h =—rcosO
rpg

5. (2)



DPP

DAILY PRACTICE PROBLEM

1. Calculate the height to which water will rise in a capillary tube of diameter 14.6 x 10 m.

[Given : Surface tension of water is 0.073 N/m, angle of contact is 0°, density of water is
1000 kg/m3, g =10 m/s? ]

(M 1T mm (2) 2 mm (3)4 mm 4)2cm

2. A capillary tube of radius r can support a liquid of weight 6.28 x 10~ N. If the surface
tension of the liquid is 2x 102 N/m. Then find radius of capillary tube.
(1) 10 mm (2) T mm (3) 5 mm (4) 0.5 mm

3. A capillary tube is dipped in water and it is 20 cm outside water. The water rises upto

8 cm. If the entire arrangement is put in freely falling elevator. The length of water column
in the capillary tube will be-

(1) 20 cm (2)4 cm 3) 10 cm (4)8 cm
4. If h is the height of capillary rise and r be the radius of capillary tube, then which of the
following relation will be correct?
h
(1) hr = constant (2) z= constant
h
(3) rh? = constant 4) T constant
5. Water rises in a straight capillary tube upto a height of 5 cm when held vertical in water.

If the tube is bent as shown in figure then the height of water column in it will be-

(1) 5cm (2) less than 5 cm (3) morethan5cm  (4) 5 cos a

6. A liquid wets a solid completely. The meniscus of the liquid in a sufficiently long tube is-
(1) Flat (2) Concave (3) Convex (4) Cylindrical



10.

11.

12.

Two capillary tubes of cross sectional radii r1 and r: are dipped in a liquid as shown. With
respect outer surface U; and U be the potential energies of liquid inside the tubes above
outer surface. Then

(1) Us = Uz (2) r2Us = riUz (3) hiUs = hoU2 4) rUs = Uz

When liquid rises in a capillary tube the upward pull due to surface tension is equal to
(1) Weight of the liquid column (2) Cohesive forces
(3) Surface energy per unit area (4) Viscous force

If the diameter of capillary tube be doubled, the rise of water in capillary will be
(1) Double (2) Half (3) Remain the same (4) Four times

A capillary tube of radius 0.2 cm is dipped vertically in a beaker containing liquid. If the
liquid rises to a height of 5 cm for which the angle of contact is 60°, then surface tension
of the liquid is :-

(1) 49 dyne/cm (2) 98 dyne/cm (3) 490 dyne/cm (4) 980 dyne/cm

Two capillaries of same material but of different radii are dipped in a liquid. In one of the
capillary the liquid rises to a height of 22 cm and in other to 66 cm. The ratio of their radii
is :-

(M 9:1 2)1:9 (3)3:1 4)1:3

In a capillary tube experiment, a vertical 50 cm long capillary tube is dipped in water. The
water rises up to a height of 20 cm due to capillary action. If this experiment is conducted
in a freely falling elevator, the length of the water column becomes :

(1) 50 cm (2) 20 cm (3)30cm (4) Zero



Answer Key

11

12

Question 2 3 4 5 6 7 8 9 10
Answer 2 3 1 1 1 2 1 2 2 4

SOLUTIONS
(2)
2TcosO
h= cosB¢

~rpg
2%X0.073%xcos 0°
T (7.3x1073)(103)(10)

2xX1073m = 2mm

(3)
T (2mr) = mg
mg 6.28x107% _
r= = — =5x10"3m = 5mm
2T  2%3.14X2x1072
Q)]
When g = 0 then water rises up to top.
(1
_ 2T
~rpg

2T
hr = — = constant
pPg

(M

Height independent of shape.
(2)

(M

hir1 = hara

h 1
Us = (mr?hyp)g (71) > mpg(hyry)?
h

Uz = (mr3hzp)g (72)
= U =U

1 2
E nipg(h,rs;)

(2)

(2)
2T

= — cosH
rpg

1
= hx-—
r




10.

11.

12.

(4)
2T

= — cos0
rpg

5 % 107 2XTxcos60°

103%9.8x0.2X1072
T=0.98 N/m
= 980 dyne/cm

(3)

(1)
Qe =0
Then height = 50 cm
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DAILY PRACTICE PROBLEM

1. The relative velocity of two consecutive layers is 8 cm/s. It the perpendicular distance
between the layers is 0.1 cm, then the velocity gradient will be-
(1) 8 sec™ (2) 80 sec™ (3) 0.8 sec™ (4) 0.08 sec™

2. A plate of area 100 cm? is placed on the upper surface of castor oil, 2 mm thick. Taking

the coefficient of viscosity 10 poise, the horizontal force necessary to move the plate with
a uniform velocity of 2 cm/s is
() 1N (2)2N (3)0.1TN (4)0.2N

3. There is a 1 mm thick layer of glycerine between a plate of area 100 cm? and a large plate.
If the coefficient of viscosity of glycerine is 1.0 kg/ms, then what force is required to move
the smaller plate with a velocity of 7 cm/s.

(1) 0.75 (2) 0.07 (3)0.7 47

4. There is a 3mm thick layer of glycerine between a plate of area 10 m? and a large plate.
If the coefficient of viscosity of glycerine is 2 kg/ms, then what force is required to move
the smaller plate with a velocity of 12 cm/s.

(1) 8N (2) 0.8N (3) 0.08N (4) 1.6N

5. The velocity of water in a river is 15 m/s near the surface. If the river is 5m deep, find the
shearing stress between the horizontal layers of water. The coefficient of viscosity of
water = 1072 poise.

(1) 3 x 102N/m? (2) 0.33 x 10°N/m?
(3) 3.3 x 10°N/m? 4) 3 x 10°N/m?
6. A cubical block of side 'a’ and density ‘p’ slides over a fixed inclined plane with constant

velocity ‘v'. There is a thin film of viscous fluid of thickness 't' between the plane and the
block. Then find the coefficient of viscosity of the thin film.

<

37°

3pagt 4pagt 5pagt 5pagt
1 ) (4)
5v 5v 3v 4v




10.

The velocity of water in a river is 18 km/h at the surface. If the river is 5 m deep and the
flow is streamlined, find the shearing stress between the horizontal layers of water
assuming uniform velocity gradient. Viscosity of water is 10~ Poiseuille.

(1) 1x 10 N/m? (2) 1 x 107 N/m?

(3) 3 x 102 N/m? (4) 2 x 107* N/m?

Velocity of water in a river is

(1) Same everywhere

(2) More in the middle and less near its banks
(3) Less in the middle and more near its banks
(4) Increase from one bank to other bank

A viscous fluid is flowing through a cylindrical tube. The velocity of the liquid in contact
with the walls of the tube is

(1) Zero (2) Maximum

(3) In between zero and maximum (4) Equal to critical velocity

A viscous fluid is flowing through a cylindrical tube. The velocity distribution of the fluid
is best represented by the diagram

() — @ ——
3) \,‘ (4) None of these




10.

Answer Key

10

Question B 2 3 4 5 6 7
Answer 2 3 3 3 2 1 2

SOLUTIONS
(2)
_2 g0
X o1 per sec.
(3)
NAV  1x100X10~*4x2x10~2
F= = =0.1N
£ 2%x1073
(3)
. AV 1.0x100x10™*x(7x1072)
Required force F = nA— = — =0.7N
Ax 103

(3)
F—'AAég'—ZX1O_3X12X1O_2—'008N

=N Ay 3x1073 o
(2)
Velocit di t&—1—5—3 1

elocity gradien Ay s S

heari t I &:3x10‘3N 2
shearing stress = e n Ay /m
(1
F=nA ﬂ

dv
in37°=nA—
mgsin 3 n dy

3 v

= (a3p)g x s = n.a2. T

3pagt
>5n=——

d 5v
(2)
As velocity at the bottom of the river will be zero,
d 18x103

Velocity gradient o g5t

dy = 60Xx60X5
F dv 3 3 2
Shearstress= —=n—=10"x1=1x 10~ N/m"~.
A dy

(2)

More in the middle and less near its banks

(1)

Zero

(3)
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DAILY PRACTICE PROBLEM

1. A spherical ball is dropped in a long column of viscous liquid. The speed v of the ball
varies as function of time as-

fl t t !
\"
(0,0) t—> (0,0) t— (0,0) > ©,0)! t—>

2. If a ball is thrown in viscous liquid with a speed greater than terminal speed in same

direction of terminal speed than-

(1) Its speed increases upto infinite

(2) Its speed remains constant

(3) Its speed decreases and become constant
(4) Its speed decreases and become zero

3. A spherical body of diameter 'D’ is falling in viscous medium. Its terminal velocity v: is
proportional to :-
(1) v¢oc D2 (2) vt oc D32 (3) v oc D? (4) vt oc D*2

4. Two drops of water which are falling in air are having mass ratio 1 : 27, what will be ratio
of their terminal speed-
(M 1:9 2)1:4 3)1:3 4)3:1

5. An oil drop falls through air with a terminal velocity of 2 x 10™ m/s. Viscosity of air is

N-—-
10°° m—zs and density of oil is 900 kg/m* and g = 10 m/s%. Neglect the density of air as

compared to that of oil, the radius of the drop is-
(1) 102 m (210" m (3)10° m (4)10°m

6. An iron sphere is dropped into a viscous liquid. Which of the following represents its
acceleration (a) versus time (t) graph?

a a a d
(M 2) 3) 4)
Ol £ 0 t o) t ol >t




10.

11.

12.

13.

Two equal drops are falling through air with a steady velocity of 5 cm/second. If two
drops coalesce to form one drop then new terminal velocity will be-

(1) 5x @) cm/s (2) 5V2 cm/s
(3) % cm/s (4) 10 cm/s

In a viscous medium terminal velocity (v) of a spherical body depends on its radius (r) as-
(1) voer'? (2)vocrd? (B)vor (4) v o r?

A small lead ball is falling freely in a viscous liquid. The velocity of the ball
(1) Goes on increasing (2) Goes on decreasing

(3) Remains constant (4) First increases and then becomes constant

A spherical body is moving in a viscous medium. Viscous force on the body does not

depend on
(1) Radius of the body (2) Density of the body
(3) Velocity of the body (4) Viscosity of the medium

A small spherical body is released from rest in a viscous medium. Its acceleration (a) varies

gk
@ \

»
»

with velocity (v) as

v —>

—>
—>

3) (4)

vV—> yp v—>

v

27 identical drops of water are falling down vertically in air each with a terminal velocity
0.15 ms™". If they combine to form a single bigger drop. What will be its terminal velocity?
(1) 0.3 ms™ (2) 1.35 ms™ (3) 0.45 ms™ (4) zero

Estimate the speed of vertically falling raindrops from the following data. Radius of the
drops = 0.02 cm viscosity of air = 1.8 x 10 poise g = 10 m/s? and density of water
10 kg/m? neglect density of air :-

() 10 m/s (2) 3m/s (3) 5 m/s (4) None of these



14.

15.

16.

17.

18.

A metal sphere of radius 1T mm and mass 50 mg falls vertically in glycerine. Find the
viscous force exerted by the glycerine on the sphere when the speed of the sphere is
1 cm/s. Density of glycerine = 1260 kg/m® and coefficient of viscosity at room

temperature = 8.0 poise :-
(1) 3x10*N (2)1.5x 10*N (3)6 x 10°N (4)12x 103N

Spherical balls of radius ‘r’ are falling in a viscous fluid of viscosity 'n' with a velocity 'v'.
The retarding viscous force acting on the spherical ball is

(1) Inversely proportional to 'r' but directly proportional to velocity 'v'

(2) Directly proportional to both radius 'r' and velocity 'v'

(3) Inversely proportional to both radius 'r" and velocity 'V’

(4) Directly proportional to 'r' but inversely proportional to 'v'

A small drop of water falls from rest through a large height h in air; the final velocity is
(1) «vh (2) «h
(3) x (1/h) (4) Almost independent of h

Eight drops of water, each of radius 2 mm are falling through air at a terminal velocity of
8 cm s7'. If they coalesce to form a single drop, then the terminal velocity of combined
drop will be :-

(1) 32cms™ (2)30 cm s™ (3)28 cms™ (4) 24 cm s™

A small ball is left in a viscous liquid from very much height. Correct graph of its velocity
with time after it enters in liquid is :

A

B
A

velocity

YO

time
M A (2)B 3)C 4)D



Answer Key

Question 2 3 4 5 6 7 8 9 10

Answer 3 3 1 4 4 1 4 4 2

Question 17 | 18
Answer 1 3

SOLUTIONS
1. (2)
2. 3)
3. 3)
2 2
V=" g(ps—p2)=>vocr2 = v o D?
M
4 (1
1 1
f_[m Ao
ry B m, 1271 3
V o r?
Y, _ri_ [1]2 _1
Ve, 13 131 9
5 (4)
2r’(d—p)g
Vp=——=
m
4 2r¥x900x10 6
2x10 =————;r=10"m
9x10~5
6. 4)
7. (1)
4 4
2x—mr3 =-nR3
3 3
R=2"r

Now, V7 o r?
Vi =2%x5=4" x5

8. (4)
2rig
V= (ps — pz) = v xr?
0. (4)

First increases then attains terminal velocity which is constant.



10.

11.

12.

13.

14.

15.

16.

17.

18.

(2)
Fv = 6mmrv
= Fv p° (independent of density)

(3)
4z (W-Th)-6mnrv

m
Y = C - KX (straight line)

(2)
R=n"r
Vo r?
vi 2 1
VZ_E_E

v =9x0.15 = 1.35 m/sec.

(3)
2 (6=p)r2
Terminal velocity = g(czﬁ

Substituting the values

V1 =5m/s
(2)
F = 6nnrv

F=6x314x8x10"x1x 103 x 1072
=15x 10*N

(2)
F = 6mnrv

(4)
F = 6nnrv

(1)

Let the radius of bigger drop is R and smaller drop is r then

4 3 4 3
—mR> =8 X —Xmr
3 3

or R=2r

Terminal velocity, v o r?

vi  R2 2r\ 2
v r r

orv=4v=4x8=32cms""

(3)

(Using (i))



DPP

DAILY PRACTICE PROBLEM

_ Reynold's Number and Poiseuille's Equation DPP-18 _

1. If p = density, v = velocity, D = diameter and n = coefficient of viscosity. Reynold's number
can be given by
pv pvD pMn nvD
M —= @) — 3)—= 4)—
nD n vD p
2. The Reynolds number of a flow is the ratio of
(1) Gravity to viscous force (2) Gravity force to pressure force
(3) Inertia forces to viscous force (4) Viscous forces to pressure forces
3. Viscosity of gases—
(1) Increases by increasing temperature (2) Increases by decreasing temperature
(3) Increases by decreasing pressure (4) Increases by increasing pressure
4. The cause of viscosity in gases is—
(1) cohesive force (2) adhesive force
(3) diffusion (4) conductivity
5. As the temperature of water increases, its viscosity

(1) Remains unchanged

(2) Decreases

(3) Increases

(4) Increases or decreases depending on the external pressure

6. Water flows in a streamlined manner through a capillary tube of radius a, the pressure
difference being P and the rate of flow Q. If the radius is reduced to a/2 and the pressure
increased to 2P, the rate of flow becomes

M 4Q @Q @3 @3

7. When a viscous liquid flows at a rate Q through a tube of radius r placed horizontally, a
pressure difference P develops across the ends of the tube. If the radius of the tube is
doubled and rate of flow also doubled. Then find out the pressure difference across the
ends of the tube.

1E 2) 8P 3i 4) 16P
M @ 3 @



Answer Key

Question B 2 3 4
Answer 2 3 1 1

SOLUTIONS
(2)

(3)
(1)
(1)
(2)

(4)

4
mpr
Q= spnl Qo Pr* (nand | are constants)

4 4
S (B) () 5k (1)'22 g, 22
Q1 P/ \ry 2 8 8

(1)

mPr* Q; Pqri
> — =

snt Qy Pyrj

Q pr*

o~ __F
2Q P,(2n)*

P
$P2=g




	08_Mechanical Properties of Fluids_DPP

