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Poiscullie’s formmia for flow of liquid through capillary tube :
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(W) There is no Radial flow i.c., the pressure over any cross section is constant.

li) There is no acceleration of the liquid at any instant.

{H] The liquid n contact with the walls of the tube is at Resl.
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his pressure difference is used up in imparting KE (o the hquid kunll}riiwnmum.

iid Nowing in the tube had no acceleration und is streamline axs it enters the 1 o_But in facl
:idwlihnin'in;tltmh:hm:imhd. A
(8) Kipetic Emergy correction : Lot I he the meoooon 05




b e sanianc® of laguid and imparting KE w the

— )
| "'II"'"'“F"‘

b *"'rLF"' V!
-pv =PV /llr' =~‘F"+—.F_ %Iri.

(M ['ll'mth- for Acceleration : The metion of liguid i
« rutl OCoIme streambine until afier covering a mﬂ." onlers the tube is &t ccber aated

w. coron 18 eliminated i the effective length of the tube is taken 1o be il » | flr) where r m
ol b

S the consideration of Two corrections leads 1o modified form of posseunlic’s formula as

v
H(F-F ."Illl'.J!

- 'Iy_ !
I'I[[IH.Hr}J

FACE TENSION

The property of a liquid by virtue of which the surface of a liquid behaves like a streschex
ance and has the lendency of contracting is known as surface tension. As a result the
c¢ uf liquid can support heavier objects over it. For example a neadle can be placed carefull
ster surface so that it Noats without sinking. Some insects also walk over liquid surface watl
Jepressions mn the regionof contact. Due to the property of surface tension the bousd surfac

‘o contracl ie il tends (0 make the minimum surface arca. But for a given volume, th
:ce area of a sphere is minimum. [t is for this reason that the shape of mercury drop or

o uﬂwmmm{mﬂmhdﬁﬂmw]mm of surface tenso
‘quid can be explained on the basis of molecular theory of matier.
Ifwmgin:llﬁmﬂﬂnflmgthfmﬂuﬁmmﬁmnfl hquid at rest then the force

..L:mhﬂﬁmﬁuﬂufmﬂmpﬁ“ﬂilﬂlﬁhm:ﬂusﬁdhmm
wular 10 the hine and is tangential 10 the lquad surface

s furce acts in a direct’



So il'Fisﬂrfm::cﬁmmdﬂm:ikufthelinchﬂoﬂmglhf.mnﬁuh

In SI system surface tension (T) is expressed in newton/meter (Nm'). In CGS 5=
expressed in dyne/cm. The dimensional rmula of surface tension is [ML®T ’).

- = 3 &l L]




Waves
wave is a type of disturbance which travels through a medium and is due 10 the yasfy '

—r

from particle to particic of the medium. But there is no matcrial transferece of te
The wavelength of waves formed on the surface of sea is very large and such weves are
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ealied waves. In these dnmimﬂhm-ﬂﬂmﬁ
Lﬁi“:ﬂm"'n“'r“hwﬂmm-met '“-l"h
meves up wndd down moa panadic mansler h-ﬂmh-nﬂwﬂlt
assumed that the drops of liquid noar the surface describe curcular path i anticlockwise dwection o
“ﬁmm"dﬂ'ﬂmﬂltmlhmﬁmhﬂ o right = e form of
crests and troughs.

'A' —_-"v

1} ?qﬁ“ﬂhm“hmmﬂliﬂldﬁcﬂ
and T, is the ime penod of motion of drap (8 is also the time takon by the waves 1o cover detance
oqual to wavelength L), hﬂ#,lnhﬁnﬂmnﬂh,

lxa
Wie have ""r-'v'? i

-
{as velocity = Amgular velocity » amplitude - == = _"1:.._-'
Hﬂh“ﬂ.ﬁﬂﬂﬁﬂhumh

2xa
=vrT 2
Vi=Ve T 2

mpmtﬂﬂh—i-h-qdumwm
weP, =P, ~PF, { Atmospheric pressurc)
mmmlhﬂﬂ

i
Fn-._";n"f.'-ul-!'.ﬁir‘f.'

or V' +2gh= V¥, L]
Hn-"ﬁnhli'?,-ll.\"lhiﬂ“ﬂ]lﬂllq'ﬂli",

o))
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1 2
_ b
e | \f+""“} —tv—z;‘“} = 2gh

\ TI.‘I O
2am . 4maV
L. (4V)£T—}=23h Le— =gh e (4)
L] L§]
Buth=2a,T =Av
So eq® becomes R
4naV . !g}.
= 28) =V '==— or V=_|— 5
5 (g) (2a) TV T e dd)

Which is the expression for velocity of grevity waves.
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surface Tension e Gravity waves (Ripples)
wavelength of waves formed on the surface of ponds and lakes is samil snd sach small
called ripples. In these types of waves surface Tension plays & very umportant role due
that in case of a curved liquid surface there cumts pressure difference due 1o surface
s AN CACESS PrESSUTE cxists across the curved hquad surface dwected from concave side 10

lﬂ"-ll'lilr_h',l F-T{IL*HL] ihtT-uh:Tu_mdiﬂl,llim
f 1 ]
curvalurcs.
qul.muh'nmhmmﬂvﬂq“ » lacuuid 18 pven by

P y-nin[gﬂir'h] e (1)
> awmurumqﬁmlhliﬂ#riwﬁ'#
A 'hmmﬂ-ﬂa
e 2227 col )
-y Glleay
— = A
" dx’ S
d'y _—Axr [L;_‘—u] @
W gt A
= cyliﬂ"ﬂl:-dhniuufﬂthl
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Al pownt A, slepe is roro 1e E='=E-[_A.IE..'J=I“
hh[ir—drh]::tl
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Motion & Viscocity

Then as we know velocity of gravity waves is v-‘l;ﬁ.hthhﬁnnimﬂptd:
T

<sion for velocity of waves controlled by gravity and surface Tensionas y = li£g * “hf \
in ph

6)

So if A is verysmall as in case of small or short waves known as Ripples, the second term n
(6) dominates over the first term

A ART .y [2°T
2 P pA = (D)

s0 that ‘J-J

Which is controlled by surface Tension.



