
10.Mechanicad Popea Pie wid 
The subctanoHhat can Hod is asigne a 

Fluud. FfuidsPosseses shea moduus dar o 
its abiltky d- Compressi bility. 

The sheainq tieas uids is ahout illian 
times smaller than that of solids 

Pressure 
okiec is immersed in iqwidl flus afrs 

rest, it erpezences a tarce over ts suita ce in 
Conta ith iquid, This re exete) by 2equid 
is alaa pehendiular to the Sulra u luI, 
This gies se Concapt a iqui pressue2. 
The +ome aoking nomalp tthe en suFa ce 

daa obes s calle a pressue . 

A Area , 
forca 
Area Pavg 

AF L inittoq Value P im 
AA AA 

ressure is sCalas quantT 
SI undF is N/mo placal CPa) 
Dimensions are M'eT2 

Pascal's Daw 
The pressu2e exoltd at any part luiod 

at ret is tansmilfe equaly to afl pats 
flude an to the dals o vess els 

Acrading to Pasca ad 

Pressuo a poivn's , B SC is Sami. 

fe fe Pe 



Vaalastsn al Pres s ua with depth. 

Considera flui a 
rest in vesse a3 shauon 
In iq. Lmogine tha 
there s a Cyin der 

h qd s situoe insioke 
it, whoce area ocoss 
Setion is A cand hgh 
is h.The uppe +a a 

Cylinder has pres sue P 
'PE F/A Fi P Sinilaaly low a se 

bas pressure P2 Fa= P2A. Due fo he me 
ulta raraaatin� cn uptndes is AF=f-EL 

for 4wliium this Yore should be balancoo 
by 92autatima kon de. weiqht a inder 

Afs wegat yslinder 
-P)A= ma 

e is density Lli9 +hes 
R mass Din der /volame ioder 
m/v9 me fV = �Ah C:V:Ah) 

Pa-Pr) A = 8Ahg 
Pa-PShg , 

This sho us tha pregsara esena depends 

on heig CvezkicD lengfh ) ok/ect. 

Pa P tshg 
1 a is presue Cnbebusbu anasphare, 
hen e Can wme 

P Pa shg 
The dtezene is pres sure dee ta luio S atmospheric 

pressune at higut h is Caled a Tatege pressue 



Metcu banomer 
Adewíc use o meaQLe atmeSpheaie. 

Pres sure was ofis Ca uaod by Torricli; is cate 
ag Mercung baloneler 

Along A long g/ass tu be close at one en an 
leco tth mercuu is invele into ough 
mere4 is Caled mezcune baromee Tt s shown 
to iqbelow 

At calaio huight mercuy 
in leng pipe, 

Pre3s re inside pres suwe outside 
'Column Co umn 

Pah84 -O 
tri atmaspheic preusun 

b 76 Cn me TuryY 

A pressue when hugkf a meze uy Calumn 
is1 mm is Called 4 totr 

torr e 133 Nm 

Opeo tube manemefel 
fa Tt is use To masule ressue d 

breen two points. Tt cnsists 
U-tube Cone end -open to aimesphne 

and othcr conneKess to obj eet who se c 

Prcasne is to be measuned) shon n ti 
when P = P2 hen 

-Pahe 
P 



Applicacions Pas Cal a 
Hyleasli resDs ed ta press /cmuh ab'eats 
Hdsaalic tt: Dse t he hey objezt/eAicl 

3 3Hyoleaalte brakes : Vsed in vehic/es t stop it 
These ma olinea om Pastals lad 

ePresswe ain pd piston= pres use ufpu 
pi on 

F F xA 
if >A hen FaFi 

*Archemed/es Princple i 
T anyobje e- immerse Completele , 

parkialy ioluid, it exes a _bunya ma 
hich is equal t weigut a abjegisplaco 

bjet 
Busyau rce = eight a sbjest Llid 

ca br 

displa co 
M 

Fluid dnamics 
The branch phusics dhicA deaa dith lids 

in motion is Calle asHud dynamic3 
On the basis veloaq loo, lods are 
divicdes inls 

teanline tlow The loio which 
velo aech layo uu'nq mati on is 
Cengant thwugho u is called as slian 

ine w aninal 
2TubWent Plow: The lo in dhich 



elo al d al layeTs is not constant 
is kno On as tarb Pe np- Plw 

The tangen a 
irecfim Pleo is Calle sta line 
* oTaean lines can inteeet each othe 

cquaRon > Continuty 

an Poin dntlowhich gve 

Conside a sthanine 

o D thn uah the ppe 
Pteasu coss 
seotions a shon in 

Le A Area cnas seoion apt f 

a Ares Cmss eofin apotnt 
As = Area Css-seabion a polnt KK 

let V,Va, Va be the coresponding veloutes 

lo o polns P. &R repeoHvely 
Let liqwid/ tloo havel itane in time At 

a pt P V X/At 9 Vi V, 4t 
Sim laak V /At = V2 4t 

V Xg/At s= Vg 4t be the 
ispla came ns paAicles in time in/elva At 
From CSnsevaKon & mass, we Ca0 say th 
amounf parficles havels in AE hgh po 
P.gR s same 

Amp = Am = 4 me AMe 

Amp p = SV 
V A CVo-eaK 

C: Prom e) ensth) Amp - 8A V, Atr 

me - s A V, At Ame S*3VgAt 
t) be e oma 

= fAV4t 8 As V 4t A-A:Y 
Av = Cons)anf 

SA V, At 



Bernoullis Psinciple 
tor shcamline lod, the Sum a presure 

ene9, lame a pofenia kinefic enegy pe unt volume an poentia 
Poins in flaw ene pel une Volu me a 

Constan. rema'ns 

Presue + Kinefi enray Ptendia) onvy 
Volu me Volum2 

= CmTa 

Pra Consiele shoanline Llng a Lli 
Wensil though the pipe a JPPewnd densily 
CpSs-seotidms as shown to ia- belod. 

,Area Cngs -

Seaion a pt Pp 
A Are c ss h 

h 
thrafh PP 

The by eqta Pion Continu 
A,V A, V, 

uid moves ditane 3 1 
2 respeotieoly in fime At 
Then watk done by toe dae to presswos P 3P 
a peins P % a2e 

W PA 21 
W2- A2 Xa 

Bu V At V Af 
WE Pi A V, Ar W A2.V. A 

WI P AV 8 W AV 
C AV Area x diclana A) 



The dtPe2ona in o o done Pr m PP to @is 
Aw W -W 

= Pi AV - P2Av 
AW = CP- P2)AV-

Aso change io potenta enelgyom Qe te PP = 
AU= Am ^ Chi-ht) 

SAV. a Cha-hiD C m /Ay ) -)D 
tnallychange t kinsie energy can e gen a 

AKE = LAm CV,2- V) 

SV.g Cv 
Vsing sa Osing Wok- eneigs thesrem we ca sa 

-ta)AV AVg Chz-hr) +PAVgCVV 

ieP+ 33h + sv=constant 

Applicaiens Benoull's princple 

CTorriceli's la) 
an The speec 

open ing Chale) is gien by mua, 

V 2qh t2P-fa) 

P Pa, hes P-Pa o0 

vE h. 



Ventusimater It is a device use t speel H- luid. Tt a ots on pinaple Beanoulles equ oin. 
The speec wd Can be gven as 

meas l 

23hle (CA)A) V 

Dynamie t 
The Fme asinq on boy in luid is nething bu dyoamic it. f6llading are Some im poaa 

Coses dynamic u 

a) Balmovinq wrthoat spi b bl movin ith Spen c) Aenfail ar tdn dnaatang 
ViscositY 

The eiin between layers uid nothinq but viscosity 
The opposition o the relatue moti n bewen 

Jayers fluwd Cox sotd io +uid is knan a 
Vistosity 
for any lao si 4luid, veloahes insi lager luud dereases tro m top to bottom ie. 

Velo aa lays changes ndaly wth Hu 
istaneCor dëpth a luO" 

dally adth he 

Conside the Jaye 3 lsding 
veloul v at datane ' om 
bettom. The ayel 2 o have sdiehkly 
More velo al� av, ie. V+dv wn 
dalan e is iocveued by AX. ic 1tdd 

AV= *+ dv -V 
A +dx - da 

Vdv 

V to 

-

A 



Cockicie nf vis cosity tn The rafio a sheaing sreas to shearing stian is Ce a cofPicserdP vis epsttu 
VA 

SI cunitt = N.s/mor Pa s 

Dimensions=LM' CM'T-1 

Viscous ne acknq an spheria bay aSlina 
sto kes aw 

reep io vis(aug luidis irectly p2o poi ana fs 

aTadiasby b) velo by 
coetien vis cosity Aluid. 

fe GTTSVY 
Usinq Stekoa la teimina velo 

unde Pluld can be8ven a 

) 

Reynafd number 
Reynalos numbes is uses ta shusy ype 
by dkioing tezn cafled ceitica nlout 
luA. Tt s iven by 

R vd 

wheae 9-densil tluid, v= veloec st faul 

a) <1000 lad is 
b) R> 2.000 

dia deiamelee pipe. 
sleam tne 

d is turbule 



Surface tonsi n ) 
The tnle ny liquid suitaco duo ta 

ich it behaveg as ctekthed membaane is 
knnan asSuha ce tensiøm 

Tt is detined a he Pore aoling nomaly to 
Hhe ength a objeot 
Sutaee teosio T: 

ength 
TE F/L 

St ant is N/m 
Dinensiams =|M' 

Sua c eneagu 
nergs so is the maleculg re 

iqd is koodn as Sutaea energ y Sura cQ 

Sutace energs and suha cQ_ tengion 
Censidel a rectanqula hame mafa 

tine ABcD on which dire cD can sltde withou 
icion. Dip tbe tame in a Soap saluk. 
take ou 3 hel boizontally s that Hhe soap 
hW ms m meas shndn nta 

le T-Sutace tnsiom klm. 
- length die co 

E= 2T! sinee m has 

B 

F O2 laye3) 

dme, 
w F.a 2Tla T(2la) 

B 

w T. dA C: dh 2!a) incease lo aue 

is k is nethinq bu enel4 rl, calies ay 
ene i.duTdA Suura c 

deSutrAde enerau Surr ee tzngi0 X Swhace area, 



Angle a conta ct 
when a liqid is Rlle is any vesse. i ms menisus duo t which cetain ange prDdu ced by iquid suaa àlth safiI. The angle beVwees tangen dmun a he poin Contaof betee qwd suztao satid easuros9 ioside iquid (ithin iquid) is Calea angle d Canda Tt denete b e Angle at canfadt leiles the shape dp Qeqcuid, dhen talls on sli suface 

angle is 

fasrs aheaing angle ctact: 
DTmpuihes aldes to iquid. 2 Pressue _abae 8 bel d reo Suta ee iquid Jempezalare 
Mafeial qwid-safid in cdot Consie the lquid added on pl ane sule 

shaon io 
a 

e 
TsL TsL Tsa Sa 

Le Tsa uu due t Sutfaoo tensim ben 
satid-air inkeltace 

TseL = kane due ts suhaco tzosion belwren 
Soli-0qaid ineta a 
fre due t sua ca tzhsin ebeen ce 

air- iqud inkerta a 

Ta& 

eq eqlt rum, 
Tsa Tae Coso + Tsa 

0-CDs = sa-Tse 

Ta 



Case i) Tsa> Tsa angle a cotaot 
obtuse ) Tse < Tsa anle aconttck is 
a cule 

it) Tsa Tsa angle Ctao is ze. 
Dps anc bubble: 

Due fo satao tension, Liqui dasps ns SphoaiCay shapeThe press ure iosik & oustde these dsops/ bubbleg chasgu with radius, it 
Consideaa a qid dsep & radia r' suah that P> essue ioside daop 8 fopregs ue Ous io dep Then the excoas PregsuL -P-Po 
Suppoce that the radius _dsap is increasekX 

by Ar dun ta aohin extenal Pme Hhes 
ncrease in sutoco2 a20a= Aa - A 

4TT Cr+Ar)L 4T 
- 4TTT*+9TYAY+4T41 

4TY Pi 
A = 8 TTAT Cneg/esth 4 

By d LD k dne 
A dwET: dA T. 8 TY As 

Meehani tal w ak dme - hme x displa co menk 
w= CPi-Pa) 4TYx Ar 

On equating s6) eel 
(Pi-P. 2T 

Bubbles, (Pi-Po)= 41 -

a sphuicaR membaan 
Equaion a aVso knoon as Laplecas 



Capillay rise The iqidmeniscas ni 
epends upm te preasuo insde 
outstla reR suireco 
iquid 

when Pa > Po, menistu2 home 

Po >Pa, menisu ame 
S Cmave 

e bae, ex cos re9 sO S 

P-Po21 cas© 
But AP h8 

hRg 2 CASG|T= hirg 
2CosO 

h 2-T 

The rise o fall a iqui9inside capilla Cap au 
tube dha0) dippe o iquid s kaadn a Capillaly 

The 

aci n 

DofeLaen 8 suneo tesin: 
Atation deferaent in wafe derases suthe 

tension DJer so th dleL Can spya yeo w -

gh eaoh tabrie Pat easily 
Defergenf maleales in w eL absbs the stain, 

lecepe ax, oil twm clth & helps hem ts 

oean thpughWg 
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