Q.2.
Ans.

Q3.

Ans.

Q4.
Ans.

Q..

. ! HME ok, 2F O
. The laws are y ¥ sdahq“ld 'I ! | N A

Lk

(). Prossume patiy the same horizontal line in a liquid at rest is/the same.
: at a point gy ! :
liquid equally in llladi:wﬁ ::s f confined liquid at rest is transmitted through the
What are force of cohesion and forcé of adhesion ?

Force of Cohesion : The force of attraction between two molecules of same

substa.nce is called force of cohesion. The force between two water, molecules is a
cohesive force. ..

Force of Adhesion : The force of attraction between two molecules of different

substances is called force of adhesion. Thus force between water molecule and glass
molecule is an adhesive force.

What is molecular ;;ange ?

Molecular range : The distance upto which a molecule can attract another molecule
is called molecular range. It is of the order of 10~ cm.

What is sphere of influence ? WET L e 7 T
Sphere of influence : If a sphere is drawn with a molecule as centre and radius
equal to molecular range, then the sphere is called sphere of influence. All the
molecules within the sphere of influence are attracted by the molecule at the qt.

Whmismfaoeﬁ‘jp?

N and

‘
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Q..

Ans,

Q.8.

Q.9.
Ans.

Q.10.
Ans.

Q.11.
Ans.

Q.12.
Ans.

Q.13.
Ans.

Q.14.

Ans.

Q5.

If a plane is drawn at a distance equal to the molecular range M‘;'“"
a liquid, then the layer of liquid between the free surface and the plane
called surface film,

Why is sand drier than clay ? e
2and has minute pores between its particles. Hence water from below the sang .
due to capillary action and gets evaporated. But in case of clay, no such cqpy 8
action takes palce. Hence sand is drier than clay. il o o

Oil is contained in the reservoir at the bottom of a lamp while it burnf a the
Why is it so ? i

Oil rises into the wick of the lamp due to the action of capillary where each (3
the wick serves as a fine capillary. U
Why does oil spread over the surface of water while water does not do so on the ,
surface ?

This is due to the difference of forces of surface tension of water and oil, |
tension of water is greater than that of oil. ) €8
Why are the smaller mercury drops spherical ? U vl

Surface tension tends to make the surface area of the liquid minir.num by. ing j
spherical. In the case of smaller drops, the force of surface tension dominateg the
weight and thus makes the drops spherical. i

What is streamline or laminar flow ? o

Flow of liquid is said to be streamlined if the velocity of a liquid molecu’lc( %
point coincides with that of the preceding one. The paths of the molecule in gyg a
flow is called a streamline.

What is turbulent flow ?

Whenever the velocity of a fluid is very high or if the body rushes past an obstacle'so
that there is a sudden change of direction of motion, the motion of the fluid becomes
irregular. This type of motion is called turbulent flow. LGP

Why is it dangerous to stand very close to the track of a fast moving railway tmk?

In that case, the air in between the man and the train moves faster than air behind the

man. This results in a decrease of pressure in between man and train. As a result, the
man will receive a push towards the train.

5
How does a parachute act ?

1igl

-

When the parachute opens out, the pressure of air above drops. So an upward
comes into play to balance the weight of the parachutist. -

It is found that a liquid flows faster and more smoothly from a sealed can when' "
holes are punctured in the can than when one hole is made. Explain. '

When two holes are made, the velocity of flow through each is much less thar
velocity of flow when there is only one hole. Hence th

e flow becomes stre amli
with two holes. That is why a liquid flows more smoothl

y and faster with tyd ; J:‘_

Two row beats moving parallel to one another in same direction are pulled toware

one another. Why ?
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W esulting ina
el e e o e
(han ? bottom of a vessel ml"m,wmur
BO‘hWi““‘ J”Rh"ﬂnn o 8
sensity of liquid. The Mnfdﬂndmwtdw‘“"”
'Mﬂhﬂluﬁ,ﬁ mhuthohclghtoﬂbe liquid.
! whydws.ﬂ.gﬂmm.mn m? ,

[)uetowmdonﬂ,em o

Do rain drops of different sj
No. Raindrops of differen m mch the earth with the same velocity ?
t sizes reach the earth with different velocity: The term!

eloct utred
\Wh (:t)l'::s toblhy a drop is proportional to the square of its radius

_ When air is blown over the :
paper, there is a drop in pressure and the a
pressure from below balances the weight of the paper.

_ Very often a sinking ship turns over as it gets immersed in water- why ?
. To pass to the equilibrium position.

inal

tmosphcric

LONG ANSWER TYPE QUESTIONS

ssure. On what factors the

_ What is fluid pressure ? Derive an expression for fluid pre
pressure due to fluid depends ?

_ Pressure : The pressure exerted by a fluid (liquid
acting per unit area normally around the point.

Let a force F be acting normally on an area A,
given by

) at a point is defined as the force

the pressure at a point on the area is

¥
' A

The unit of pressure in c.g.s. system is dyne/cm?
(Pa). The dimensional formula of pressure is [M'L'T2).

Expression for pressure :
density p taken in a cylindri
h is the depth of the liquid, then
Volume of liquid = 4h
Mass of liquid = Ahp
Weight of liquid = 4hpg.

This weight acts on the area A. Hence the pressure at
the point X on of the vessel is given by

and in S.I. system is N/m? or Pascal

Let us consider a liquid of
cal vessel of base area A. If



http://scannergo.net/?utm_source=pdf&utm_medium=watermark&utm_campaign=scannergo

—

R o, AhpE e

T R il P
;,.;w .3, T p™- hpg i i :
pon .mm.‘.’?;d:::::;meﬁwwdﬁ' b
x :::t:-p- of the liq.t:}i'd‘;t'!.d ’. 5_
oy :l::ﬂmﬁ‘?n :ue “;:r;: of transmission of liquid pressure.. .
: explain Pasca hat the pressure exerted anywhere in .

Ans. Pascal’s law : The law states t > the liquid in all directions,)"' 1

iquid i mitted throug iner.
omf,.@l;nq,ud;d.:dt;:?: normally on the wall of the contain
taken in a

Let us consider a liquid | Bealy
spherical vessel fitted with airtig

movable pistons 4, B, C and D. Let @, b,
¢ and d be the area of cross-section o
the pistons respectively.

If the piston 4 is pushed inward by a i s :::.

force F,, then it is seen that the other = = ===
pistons tend to move ou

twards. This . E—=— "N
shows that the pressure is transmitted in

all directions.

£ F, F; and F, are the forces Fz
required to keep the pistons B, Cand D
in position, then it is found that

— — — —— —

g-wit b c d
Thus, the pressure is transmitted with undiminished magnitude.

Q.3. State and explain the law of multiplication of force.

Ans. Principle of multiplication of force : £
According to this principle, a large -
force can be obtained by applying a l
small force on a confined mass of a  , -
liquid. _/_ ’Z 14
Let us consider a liquid taken in a U- ——
tube having different cross-sections of . —
the two arms. The arms are fitted with — —
~ air-tight movable piston 4 and B. Let o ——
i . and B be the area of cross-sections of - —=———
. | the piston 4 and B. — — = e
R T :
‘ifa.do::nward force F, is applied. On the piston 4, then the p
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dent of |

Physical significance of m& number : Reynold 1’ number gives thc ratio of
the inertial force punmt m force per unit area for a ﬂowmg liquid:
Let us consider 'ﬁqmd 'p ﬂ'owmg with a velocity v through a  narrow tube

of cross-section A. N“
The mass of }lgﬁi, Wpd through the tube is glvcn by 9

W k Jﬁ‘?ﬂﬁ’w} c&umge of momentum e i

Inertial fomepﬁ ﬂf’, WL e ure
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urface tension « 7« £

—

[

f surf: lon 3
Y% S C.8.8. system is dyne/cm

system is N/m.

nergy : :

) ﬁ]%: isTh‘l’lPOtentlal energy per unit area of

i ca‘ ed surface energy. It is measured
one 1o increase the surface area by unity.

oj 2,
f surface energy in c.g.s. system is erg/cm? and in S.1. system is joule/m

ns of surface tension :

m of surface energy :

Energy M\’ v [M'IOT"ZI
area I?

Surface tension and surface energy are dimensionally equal.

 the relation between surface tension and surface energy-

ke a rectangular frame PQRS having a wire 4B of length [ capable of sliding
) and SR.
ilm AQRB is made by dipping the frame a R
y solution. If T is the surface tension of F=—d=== 3: = 3_‘
ution, then a force 2 T (there are two =3 —= =3 ==
) will act on AB in the upward direction. - o — — = = = S
re AB is pulled slowly through a distance == oG —
% without breaking the film, then the = — —== =
ne is given by e et s
W=2Tk ot et A=

" A B
rease in surface area =2 Lx - — = —— == =1 I"
the surface energy is given by —_ T B

e s Y F
2Ix P S

urface tension and surface energy are
-ally equal.

an expression for excess pressure inside a drop.
-onsider a drop of radius ‘r’ of a liquid of surface

T. The force of surface tension acts inward. The
n the drop due to surface tension is 2 ©t rT. The
ots on an area % r%. Hence the excess pressure on
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8 éapillary tube dipped in the
..cam-“ﬂﬂty .,alfli ﬁ‘ ofi "”i‘l“" 'f-d, 5
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r

|
'(h+ ,-)
Pg
Ig» ; .. {4)

b= 220080 1 3

.. (4)

h o=
rpg

of contact 8 = 0°, then

2T . (5)

rpg

zular liquid, p and T are constants. Therefore

h =

B
4o

height of the liquid column is inversely proportional to the radius of the

s is called Jurin’s law.

NUMERICAL PROBLEMS

e is built to withstand a maximum stress of 10? Pa. Is the
n top of an oil well in Bombay High ? Take the

ocean currents.

al off-shore structur
e suitable for putting upo
of the sea to be 3 Km and ignore
= 10° Pa

maximum stress
3 Km=3Xx 10° m

depth = h =
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