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MECHANICAL PROPERTIES OF FLUIDS

Pressure of a fluid having density p at
height h

P=hpg

Gauge pressure

= total pressure — atmospheric pressure

Pascal’s law: (in hydraulic liff)

Surface tension and surface energy
are related as

Work done = surface tension = increase in area
Excess of pressure inside the liquid -pP_p = 25
drop BT g
Excess of pressure inside the soap e 45

bubble

Total pressure in the air bubble at a
depth h below the surface of liquid of
density p

P= F'n+hr.lg+-21r—5

In case of capillary action

25cos8

rpg
where 6 is the angle of contact.

Ascent [ descent formula, h =

Newton’s viscous dragging force

F=nA 3—; where nis coefficient of

viscosity, A is the area of layer of liquid

and SE is the velocity gradient.

X
Stoke's law F=6mrv
Terminal veloci 2
ity A = zr—(gﬂ , where pand « are the
n

densities of the spherical body and
medium, respectively; r is the radius of
the spherical body.

Reynold’s number

Ry = E, where D is the diameter of

the tube and v is the velocity of liquid
flow through the tube.
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Bernoulli’s theorem Pressure energy per unit mass +
potential energy per unit mass + kinetic
energy per unit mass = constant

e +gh+ lv"— = constant
P 2

Venturi meter, volume of liquid 25 ah
flowing per second V=aa, P
pla, &)

where a, and a: are the areas of
cross-section of bigger and smaller
tube; h is the difference of pressure
head at the two tubes of a Venturi
meter.

Velocity of efflux: Torricelli's law V= ﬁaﬁ
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BTl L&S HenL DL L DTS meUSHH], HL(H AHMT 31560&S6L
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SM6uorLd: CEMLIL| Lijed 6TaMGmeurg).

2. Blen&F&6r:



e

(31) FaMMI LDMHMILD SITT6U0ILD @ F6vT(HLD 2_600T60ILOUIITE
@ ([BHSTeL LOMHMILD STIFEEUTLD 62601U| M) & & 601601 &IfluTevt
NS &LDMGLD.
(=) 6U60ILMIH &6V LDMMILD SITF6UILD @\ J6vor(HLD 2_600160)LOUIITE
A ([BHSITEL, 616V HMTJEUUILD 66O |M)I &S 60160 &IFILIT6DT
S SHLD 3I6L6V.
(c) FaMM) 2 6VTT6MLOUITS @\(HHSTEVILD SHMTITEUUILD CILITUILITS
DBHSTeV.
(FF) 2 MISILIUTE LHMILD SMF6wId Qewr(hLd &eUmTeenedl
6T60TDIT6V.

Famm)]: QeulILIBenev SHESFILILL 65T HlT6us H6tT Q&ML T GCHTevurd

&ODEDS).
SMJ6uorLd: CleuLILblensv SIFSHILILL 60T, HlFeus Hleor GLoMHUITLIL
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MECHANICAL PROPERTIES OF FLUIDS

L UILTS Q&G LD. 6TarGer o7& &lLhle erdl6r Q& TeNTen &
[HELEVFHELEV.

4. UgleL: 01U SLpCHTSHE (P (HSHaNHLCUTS, DTS
Q& TS SHUT60T 6TML GEMMAME). 61601G6 G| [Hifl6ot
Gumuguiev 2 wigns LHig&@GLD.

5. U&lev: 2 L 601601 GCHITEOI6L 1 6165016001 &60) &HUTNCVTEUT FHI6M TS 6T
LOMMILD SIMLILIS6NT 2_6iTarment. @ihE HMLILIGEIT CLA6VLD, HTMH M)
SIMLLULSEG6T QFLSM&| LoMMILD 2 6mGermu|Ld GleuefGuiu|Lb
@enL_Gw Qeveus QGITL L] 2_6T618). (Lpeorssilemevuev;

2 L WSS QHEHGLD SMHM) CleuafuileL 2 6en S|(LPGHSHSHMS
FOLLUGSHSME.

6. LIF6L: erueBLILIT&6T &650TL_ eSS @& SCLD 6meusHSLILIHLD
Gurngl, GmISG-11 MNifleNed LyLiLene] SIS &H&SMGI. Fuiled
&6B0TL_6UMES Sl6L 6p(HLd CLITE), 6rveSLILIfI6 &M1& Gl6LL g 65T
QuIflw LGS U6 STI6sILDITS, TUTNEOI63T 6T6ML SITIF6UUTLOITS
Seruiled (FNIGHHUILERLD (PSS HOWSHTE Q(HLILINS BHTLD
2MCaurid . P = 6Te1Ger, UNCOI6T 6TeML &G MeVLD LIENSSHTSI.

7. UGeL: 2 WIPLD SHHSHULGTEL, 6U6TILDETITL 60 (DS SHLD
GMEMEI. L LhluNest GCLomUFLILN6L 2_eTar euaflLoeiorL 60
SIS S SleL CuetTTaileb 2 6T emid HFUILLLGEMS). 6TeTGE
eILometld 2 uI(HLD CUTG, (PSS GmMEMEG! \ LOMHMILD 6LD
9155 (PSSHHL QBHS GODHS (PSS UGS SS
GuestmaNed (hhGl CleuaNGuimILD. @\&6vTTeL LiLl6u &erleor
2 6056l C&L_(hal(hLb.

8. U&lev: &LILI6L NG &HGLD GCLTGI, HLILIOI6T CILDL L TCI&60TL[]
HeNuigliy enwwsHNHG CLoed Q\(H&@GLD. HLILIGD CLPLPGLD GCUITS)
& 600160016001 6T(h & ISR SHTETOUST6L, FFILIL| 6MILDLLILD
QL L TCI&6TL (55 CLOGeL 2 IFHHULGEMG). 6TemL LDMHMILD
D& SGLD FSHSUITEL 2_(Ih 6UMesT GEQITlg SHITJETUILOTS SHLILI6V
SGOUSDE.



e

9. LI&6L: LIT6dT o4, JLDLIG &L &TMHMI6L 2 WITHMEI, 6J6l6uT6nileL
AL LDCLWINHS STHM6 6TemL SIS TeUG| > CLOCLCHITSHE
afeOlILD LOMMILD LIY[TEsTI6DT sTemL sl L HEHSLDOTE 266N G).
2 LTSI 681 STOMIET LTS5 GeMMEUSITEV, LIS 62 (1
GSOUNLL 2 wigg &ed MetTmieNG'LD, RIS STHMEHT SIL[5HE),
AL CLWIfHS STHMI6 6T6mL QNJEOILILD 6T LOMHMILD
LIVT6uTl60T 6T60L_&(S FLOLOMS @)(IHHGSLD. 6T631G e LisyTenTleL
QFweLLGLD Hsn allend L SeAuInm@GLd mmILD LIGYTEsT
T(peumS HMISSHMS).

10.U8)6L: LhG| LDMMILD Q& RIGS G Hifl6 QML L Q) (HSHESLD LGS
31518 GeUBLD SMETILOTS GHMMHS SI(LDDHSSHH 60T €2 (1h
UGSHWIMGLD. Lb&lett LoMILIMS H6L SH(LPSHSHLD SHSHLONS 2_6TaNg)|.
SI(PHBLD CoumILm (B SMIETIILONS, L)

@enLHmisSLILIL (herTensg).

11.15160: QeumMIL LNCy&&l6or FIeOI6TUTL (15 & (& 61T [IEMLOWI 2 LI
3l(PHHH S Hrmal QFLILILLGEMS]. SHS GeusLd
SMIEHILONS, QUIGETTEOIUT6N CIEHTENEMSHEHS JHLU SH(LPSHSHLD
GODEMG]. QhS S(LPHSHLD GEDMEUSHTEV, LTeVL 65T
SI5sLULUGEMGI. SiGeTTev LGS GNEHSUILGSMSI.

12.U8)60: HTHG H1S6NSH61T SN CHTETRISETTEHS & (I GLILIL 6VITLD.
smMieL NG LD aN(PHS LNIMGS 66U (LD 6M6TTIL
GCeausgemsLI CILIMIHl6oTme6ur. (LPe06uTILIS Hl6oT Hlen&GeousLd
SIS S\60T FFHTLOMS GHIJlq.UITS LOTMILI(HEUSHTEL HTHG
Sl &Henaleot (LPem6vTl GausLd LH&EF SINILIZI. IS 6UTTEL I6UTEH6T
LIl UL WIS Glg GUIMIS DT SETT.

13.L5160: Sleus Sl6oT LOMG LML LDMHMILD GLOMUTI60T eLPIg. UL
(Pen6uTsH G QenLuTley fleEl|erner MMM H(LPSHSHULGLD.
FHSSUULL STHM GLPTUNeL Hiyeud Sler 61(Lpg Flemul
THTSHGLD.

14.15160: 1. 62 (b HITEUSH6L CLOLDHIUT(H SH&SLD 2L 60l60T



e
MECHANICAL PROPERTIES OF FLUIDS

CLeLCHTEHEEF QFWELLHLD 2 [H&ISH6V LAGLIL| 6060 LAGLIL
60 & eTeuTLILI(HLD.
2. LBIGLIL] 6MLOWILD 6T6OTLIG)I €2 (Th ST Hl6L eLPLPGLDCLTG)
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(b) QeuelGaum) LIGS&Hafle ClausuGaim SiL_7&Hsemens
QSBTEHUTL €2 (Ih HIL_LDIT6UT 2_ L6015, & 60T [FILIL| 60LOUILD LOIGLIL
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HevoTL. GC&6Tals (61, & & IT6uT LIgH6L & 61T:
1. LUGI6L: V 6T60TLIG| HeTFGHITHH6 H6vT Sleeunsd Q(h&HSL(HLD,
NeoT6vr] o TSH&ILOIe 6rOl6oT Cl&TETem SHUTNEDTLILG,,
Gevureiifled eTeml @O = QL DQLWINHS Bifler 6TemL ... (
THIT60T )
ARIGs, smHMeL Hemm, ma=0.5 HGeom
& 6001600117160  [Bl6MM, mw = 0.4 EGeELIT.... (ii)
p BT =10°&Geom LY °.

= (i) OMOMILD (i) @O [HHGI, HTLD QUMISGOTLD
(05-04)g = V= 107 xg

or V E s ST
_ m, 0.5 ;
Now density of cube = N 107 kg m
= 5x100kgm™

@& sMArsHsHlen L fHEHMW Nl GeMMEUTS 2 616G (8.96
x 10> &Georr L *). 61601C6U HEUTFHITLD GSLOWITEH @[55S
Geu6vur(h'LD.

2. UG6L: G FHRISSHH6HT L [J&HH), p=9.3 HPMd Q& °,
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MECHANICAL PROPERTIES OF FLUIDS
Sh&S GHlewwi(h Hemm, M =3 8.250 SIFTLD

- HMIGS GG 6T SlaTey, eofl=2 =22

=4.113 QL0 °

GevIb Hevoreuiifled Hemmul Hhis &)l6o1(H &6l

18" = 33.865 SIJMLD

- SHEVUTEUOIFIEL 2 6116 HRGHS GI6UIlq.601 Cl6ESR6H Hlev
QeuefiiLenLwimest @LPLL = (M-m")

= (38.250 - 33.865) &HIJITLD

= 4.3.85 &JITLD

pgy =1&gmb Q&8

~ @LbQuUWITHE BifledT olemey=
=4.385 QgL 3

-~ HhGGH Gleunge0 2 emem QeummIL UGHuNesT SieTe

m 4.385 -3
= m

PR

=4.385-4.113
=0.272 Q&8 3.

3. U&l6L: QMICS, =20 m, b=4cm, t=0.4cm, T =70 dyne cm-1

esTeu(bLD e6TM FEHH&HET HL1g.60 C&FUILLI(H&l6oTM 6T

1. HLIG 60T 6T60L, W = 40 SIJTGIIIL Y Slqhiery QEFRIGSHSHTS
SLPCHTSHE.

2. QFMIGHHTS SPCHTES QFweouEDd GMUFLL LUSDHMLD
SMJ6UILONG 6)leng.

FéTeoTLIg] GLOMUILIL USMMLD SHMTI6uIons ellengulns

QGHSTEL, DG



MECHANICAL PROPERTIES OF FLUIDS

F = T x length in contact with water
70 [2 (length + thickness)]

70 [2(20 + 0.4)]

70 % (40.8) = 2856 dynes
2856

980 gf=2.9143 gf.

| O B |

(iii) 2_h&HIH6V, U = Vpg

b
Now volume of water displaced = / x 5 Xt

20 x 3 x 0.4
g A
16 cm’
1 gmcem™
980 cm s *
16 x 1 % 980 dynes

16x 980

o

Cm v

gf =16 gf

980

Water

~ H&I 6T6ML =W +F-U
=40 +2.9143 - 16
= 26.9143 gf

4. UdleL: QmIGCS, G&mUL GLOILOUT6T S bL QYILD, r =0
Gemiy @LDuNer QmIH o4, r,=0.035 L0 (= D,=0.07m)
Gemuy GPufler UrLueTe| SiSHsHOL

= 2(4nr? - 4nr?)

2 x 41 [(0.035) - 0]
8 x 0.1225 x 10°?
0.0308 m?

Gemiy &emygedleot GLOMUIFLIL USMMLD =T=0.04 Nm™
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~ GEMIY GLODlem 2a1&H1HMSBMenT Geremev = LIFLILIGTEI6D
SIFSHILILY xT

=0.0308 x 0.04

=1.232x10°

5. U&l6L: r 61601 LSl Sy =2

3.6960 x 10° = 2[4n(r® -2)|xT
= 2 x 4 [r* - (0.035)*] x 0.04
3.69x107°
= 1225x107®
or F = Rl 008
= 1.225x10°+3.67x10°
= 4875%x10°m
.3 r = 0.07m.
oM JI& 6o LFlev:
1. (c) FaMM)| 2 6BUT6MLOWITE Q(HHSTEVILD SHITT6TUILD CILITUILITES
QHSTeV.
eSS LD:

@ (I Hyauld Qgefl&sULELD CUTg, HlFeusSleot LITLILIeT6)
SIHBH&EEFI. cTe01Geu, CLoPUTLILY USDODS IS CHg LTS
NEGTEMILLNS Q(HSHGLD HeusHemns GGemnLugev GCeouemeo
Q& Geuevor(hLD.
Gamiy GCayuugmev, Hiilett CLomurLL USMMLD GEOMHMGI,
& 6vut6unti) Q& eMULG| sTeNGTHMG).

2. (c) FaMM) 2 6VUTEMLOITS @)(HHSTEVILD SHMTIFEUTILD CILITUILITES
QGHSTEL.
elen& SLd:
QeulILBlen eV SHESIFILILL 65T, HFeud Slett GLOMLITLIL| LIGHMHMLD
GO MG LDMMILD QG [JL| CHT6mI(LHLD GHeHMEAMF).

QLN & 36| CHeTalls6l-
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MECHANICAL PROPERTIES OF FLUIDS

1. GuMHuUUY ugMMLD
SyeugdHest @evaud GOUILIL GDbSLIL & LIFLLIETEN6US CI&T6uuNlg (h&@&LD LOMHM)ILD
Pl sslul L g6y GumeL QEweoU(BLD Lstory GLomupLiy LU&mMmLD eT6Tm)
SIDESULGEDE. Q& @@ WM B1dHMHE @b eNen& W SiyeusHn@ELd
6TeLEMELLI LITULNMGLD @6nL_ Gl 2 6o Q6L (LD &S Hl6tT TLDM6tTS HleL GlFuleLLI(BLD,
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