‘ Phases of Mablec

(0] Soli dj
Solide are able 4o maintain the ~

Gasu Clso fé” the cn;-mp ror.‘.'ﬂnnr that <heu are oo

E}\QP( ond S1e even whea a lar 9{

force. 1 acthg o the object Liguid rushes G as spreacls
to bokorm of’ H"buﬂhou‘r
C container the contalner
ixed shape and instead assume Only exists at high temperates and l'{'. consisds of
y Ji e

!

K .
the s o e of the corbaine H"" are |n abms that have been joniped [ eleckens c,gr-rdg f;.gm anelei )

Hll-.htf Qs w-“\ 50' di ||‘ s nr~1
df{lﬂi” {0 compress He

V = remain: Cnas%an{»

B Gasws
Have neither a fmf shape ner

a Fized wlumy

ﬁv“l ﬁ onie & 3

L'?ro‘.; afe not cble ke maintais ®P|GSML
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more a{oms n ajmn. Vohme‘

_D_ensib ond Spcmﬁc Graviij @J = % = ._._l:j\/l &2 o? uL]«‘

© The heaviaess of an object vefers 40 | 1 ‘
the density (—f; ? f ® ma = l V mugH of o6 ject

q
f - mass [_"i_ﬁ_l = !‘ Find the masc Of a sohd <l urec}mj ball

'I/C‘.UME, rqd;ug Of 20cm dﬂd dfns' Of [ Sﬁ[t’ tL?!m

b.)\

A‘“f Par-‘h'c.uiar pure o%),cfi’ has an m = j;v = j{%—mf.!') = (3.3%10 X-;—TL(Oi)) ‘-"?.blki!
identical de""l"ﬂ:{ rtjar’d!rsr of Slnq(bf, .

812¢ oc ™ags ) %pccn(c aram‘u s the rakio of the dcns.lw_., ’1 -
of a sukhmcc +n Hhe o‘euswl'\j of vaker ot Y'e |

8,6, = Jsdian [nl $ = 1000 Ky

SHZO

A certain oL ek is said to be more
dense than a.noﬂ-er :f that ol:ecl' has
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The Earbh (s not r{ uniform (Jrnsn‘y but rather has rqm of Vafgnq deneibies

r‘“PP“C U, Ea-th 1s dwided inte theee regons innec ctee  buter core and the mantie
Qf r‘ad.qs @ Cal(ula'}c qrcrajc dfns{%j Of E‘""““
Inner coce %000 | O-1220 ¥™
_Outec core 11,000 | 220 3430 v V. = lmr?, = .06 ki
rante 440 | 3430 ~ ©320 km - |nner wae
20
vbu{'zr = U r:'5 ol © = |.69*%l0 m >
V 2 oker ier
nner
3
e i Vo V = ke 20
@(—ma H, mantle ’% (manﬂ: nu.lcr) = 4.19+10 A S
s Vtau#rr V
e il ® e
Earth . ért rm'% = |.0q1~102'm3

j“““J‘ = fnnncr!&“_’_‘ + Youke v'bulrr
v foute Do, fruott “"““ = LS% LJ’”W

carth VENL Eﬂr{k
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A certan botHe has a mase of 350 g when emp*\j and 994y 9 when Filled with wale,

-~

When [‘i"ul with onether f-flll"d' Mc mass s 40.0 9 What 15 H‘@ SP“*F" ﬂrm.-_'J o !
Hn other f{ufd ? A ccume f""tb = oo ngmi
© BWg-2504 | = 1
_f = JLaES =5 vl = mass o 1660 3] g :‘6.‘5‘!*0 "'l-sf
( volume clensf'lj
- (o' ‘:3[!\3 ‘1\
velume the Latdd,
. - mMmass Cu.o -35.0 tan hold
© S.G, = flud = _volume B _“%W
$iuo Swio 6.3t > n = (0.87

1000 K4/m3
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pmf‘t [0} Hw daes pressure J{Pmd o drPH-. gf :;r.|}-{f-‘-'.4 Ao Ll ,,‘—"
©
Presure = Force [_r:f_ - Pasm[]

hi= vrr'{'ua.l Gl\f%‘anft Lean surtace +

Arta mi some ?bn"‘;’ brlcrj_ Yor Sur :g,'
Unlike force, pressure 15 a scalar F _mg P /2
p= 7V s, -
Examp_tt- The +wo Fecf‘ of: on 0.0 kg person A A

haue a combined sanarc area of 600 cm 2

-| pqh
@COI(.IA'Q"‘I_ "'h! Prgg;up( exerted Ll’ He Jaj
two feet on the floor, '
o Orca TL\C FONe an oLJaJE‘ Ff&{s belows he Sur?c:e, 'S

i P: aﬁ_s_ =(fbl'3\(q3%‘ . ]_5;.[0"'“' o result OF H'\t h.}',l(jh" of the Flu.d OL)OUC thad OLUK-{'
rea 0'0‘”1_' e,

ma‘ E&KL‘C S‘lf‘?l’ic He Surfa.u of waler in a <t <
Fregm in Fluids tank i 4.0 m aLMr e o waler Fatud' I O tooas
For a f‘th'd ot l‘t's{, the fom created tﬂ the ﬂ-ﬁd nl\""“ji of . M"b-j hw“' Fl'nd the piesme d"ff'""“
m'l;F“P”J““l» h the Suffm-( 4 mJ Oter' it "‘Iinf.l'lu

ﬁ =

Jal = =chblu

I——) = = (1000 %YQFZ‘)“; .‘)
o =[32220° Njm3)
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WG'I(F Fo”Uw{J L\] o.‘ ate Pbufed l'nﬂ A 'J‘S'hqlgn_: tuloe

Ascuming ng’ do not mix ond ofc open at both ends, caleulede

dencity of the ol ( Qo ™ 100 s )

.= P i \_021m

ol water ._fe'l [lO(b Kﬂ/m’:) . —

P"‘fffuff 0.4' POrnf 050!’"\.
A arnd R are F?ual_ 0\] j Al’k fg o "10 - W
% s |
WL tan thopse _

+he Frestuu qlm‘ﬁ axic j)od &Lo,-\ = -fmo A\\ M0
t“"*ll’mg Pomls A+B

Lol = fuo-

Akm
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Derwakion pf_ Fressure Et«l"lb_l'\

i oPA
. ! 5;' @ (P+dP)A
G | | o

Withia bhe ﬂw'&l we tonsider & sovall ,f[al.'
volume nf f!w’d with lﬂfll'mhn'nal Huckness

Jﬂ and acea A, We want 1o fim' the pressuce
in f'ufd 0 l'm'jH- o{ y above the botbim

0 Asume slob of’ flm‘fl s o etal e?mm:mun .

EF)’ = FA-(P+dp)p -dF, =
= PA -(P+dP)A - c{mg
= PA-PA- dPA - jde
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=> AdP=-ghd
4P=- $99y

| J\’

)3

Pregsure v W Clud

dpP _ 3 \
T fcj = varies with heiqat

thljfwt 9(1'\ JML .{&J.’(

P o
Sp e S 19 %
I Y
Wnform ¢:
fo-F = jth')‘s

OP“‘ Contarnec
P=P « 49 ah

Prcsrurr. inereates o/

cler'l'k

® e
=>[%-F =~ SY 198

s nok conshant ‘
{
-

g7

P:= a}mospken‘c pressute,
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one mglcr- {mM 'H\c S\ll"fm't

_puu sur a(t’

Determne ‘"’lt ferce o5 @ cesul b f weder Prcssum crerfed on an olariun. ndwo  whose top 1S
|
|

I -
& V " So{uhoh.
31- . .‘j We ngea,. ¥o olw‘d? wmdow mb ShtPS of thm-'hslMﬂtl thicknesr JJ}
= “n : e
foree felt q[or\j horitenta, | !*rip
f: 1000 kj/h_; 1.0n . Y0
(it oo
|-Om

= ‘J,_-(:moga)(q3n}e)(l|m)[(‘l~)1"('")1] = 2,940 Wae
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8"{' mcs#_ncr [4 Prcss:ur‘c

)
@Atr pressure of the olmnsphrrc can very

GM JrPrnofs on !tufahon’ LfMPf(‘ﬂJ!‘rP} wee anr)
ete, At sea level | Hie Ourra?e value of
pregure s}

S

10510 N - 101,23 kPa ..| I
— - . -_ 4
1 atm
4 bar = |ompan N/ML

1.0% bar = 4 atrm

SHow dlts the human by sict ths N
aimex pher.c Prse ?" J‘j resict this thw

@G&lse, Prtﬁﬂft - the pressure as
ruul ‘7 certain a'ns"'rumm{’s
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Py = F

- P
OL'-\ iu“c G’IM

qeuqe

E'—xamellg lf & +|'\c ?antjc MeGturer G Dfegture »°
200 kPa, find the obshte Drescume

Fkb.\ i Pah: gauge (ma; k*;“J»‘"(2'-"'5#"':"‘

\3&! 2k Pa |
M SI{PPHG you P‘ﬂrt G S‘LMLA, l"\+b FA (u? 6::

water, You Hhea P|ate yeur {maf ouer Fhe fop of the
Straws so Hhet seMe aie (¢ -frqPng « When

Uou H&g
e wr
fjker Prc;cun than the q{m?

the draw bt ) the wake renaing i straw Do
n H\g Sl’rou have a l‘\

St = PahA-Pk-m{; =0

*3 adm 2 P
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Pasr_’al S Prur.nlplc | F |

s . | LAy
© P =102xm N Ay v TFL
md
= e g
Sl "
- - — - —
N PI rz =2 y = ""L
F = rn -+ ﬁqL A ""‘;__
. ’ :> F:-
rai(ﬂlﬁ cinciple ch.*’rs ™ai 4: an — - ﬂ L e
1D fv F r—;. — r\ﬂet:—.amca
external pressure s aP;‘.’ ed 1o a confined | A\ -— d
| ‘ FI [ Mmhar

H“"d, the Pressure ol every PtintT WITHAIA

Examp |
_—iL’_e A car uses L:jér.“l'( Ilbrfairh 1f H" Greg

Dr Fhe beeak pec[a1 S 0.0l m? md ¥ A
- . ¢ aruer
® ”7 Jr oulu ll{} s O (J(h(l “\Q‘ uLL\ e oﬂ’".” o f’ﬂ'r 0 20.0 ”J m'(q'ah +kt O{“‘Pu*‘

Pﬂs(a“. an.late b‘] bures a wall '“fu‘f foree_ face Assume the acea of the
into & lorst aulpaf fm( bj ‘}""3"‘3 the F —
oren on whik foree acls. ot T Fins At o (200)(20 ) 200N

AL ©.04)

that Flud e reases ij thal amous!

Dulpu(‘l' Tt’(lhn (s alml
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Open-4ube Hanome bor

+— end open 4o -Eﬁh&‘ An °P"\-'4ube maneme ber 1< uced o measy,,

°""°‘P""" Hhe pressure 1n  on O¥yqen ban} IF the ciravscher -
Presture s I,OI3 wbar - what is the obsplute
pressure (o Pawslg) ‘n Yhe Fack 1f the heraht of
Mircury in the open tube g

& reccury @ 20.0 cm ‘n-jlur‘ than the odher enel 7

3
101% mbar = 1.013 bar = 1 atm = 102D F2

. s
P' = Presure wn container that F o Po * 536\\ s (I.DI'S“ID Pa.)" (IS,HD%XQ%:"\XO-Zn>

wWe want bo raeasure

Ri= Pressure °f- almmrﬁnc g fiabin N

@ 5-0 T n
jjgl\; = presiur, Ohf{mn(e W tra Jower than He o Hher end 7

the P and 8 F: P~ k =
- i * fjﬂ - (10[3#@5?‘1) — (‘5mi){,“_
P=7.- s

- ﬁd’k P= qY4ceio Pa f q
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E’_GM Jube o distance

@ A. lﬁarome"'er 15 a Mtldvfled
Versipn of Hhe qwn--lul:e raanc meler

N f)}a' NE. The Sur rte

Fain. = f,‘j“\'*

and "‘Q{P" s measure 04““?""" EXGMEle' )f we create a barometer ws ng
pressune Mercury { f = 1360 22Y gpg the he ght
V'S Tbem, calewle e o,’rm:.;{,hn.c Fre:'f.u"r
[ Eill wsith invert tube
t I and lace - 5 xg \ ™M o\ \
> % Fatwa = (13810 L) 42 % Yo%)
Mertur ln{-o I?Dh)l = -
J j Of r"lﬂ'wrj P“"M = \LOIB *|D N/_hf.l_.\
E—:Eﬂ\fk I e re?lqcc PACCCa e with walee
talcule  Hhe heroht g “
Tl'lf. Pftssyuc ctcaled LJ ‘Hwt a}'mo;?t;erg il \“d ?t 3 °E Hﬁe "\A\Jl I!T-liftd q{—

nshs on '“lt Surface of nnefcug i'n P (1 o S\
' ah = faim o (LOBED = | ]
],o,,.ﬂ,w‘ndn hold s the m:rm:.j 'n Jﬁ TN 10.% ne
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_réuosj an(L, FD!‘({

O] &uo-.,ancq is a (on(rp+' that kelps
thlam wh-.’ o%)e(h e !70 wel al-. 'rsj

in water and wh._’ certain oL: ects "{Dal‘

TN

(11 Cr(nl Cl bj

e

he flud and
[oppme foree of
=N jml.llf
F-Bfﬂnml? Ij

Bwlouj ﬁr(e e crealed becae fluid Pressure
Jth:l; O J‘PI-L ﬂ\tr:ﬁh‘c the pressure
nt.,hﬂj at the LDHOM is larjrr thon the
presture avlmg at te top.
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—
i A‘Lh- F; - fur[t on bb‘“-r;“
1\
rl-

A
= Fr.r(e on ‘l"}'a bace due 4o Ll

oL f,'.

rl
:ca(- (ru: 0 T &J

ALL:: Ht'k.
A= area of fﬂtt

- FA ‘PA :fjAh'mkl

E = fﬂA(h h) SﬂAAk — 53\/

.d ‘j = ml\'tpn d j

—_—

crud Jﬁrlo“d wﬁah{- of (\'Clu\d
which tales up volune
equal Yo whme of object
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Arch.mdc% Prmu';..{c Ez_amé; A,Ir .0 a.’ (,t,,!._,,-r ||r'. at the botlera of

© khen an obtd' m‘*t’fﬂth with a Fl'una" ”ﬂ. oean ]F H\e u.f..‘ .f’ t.'-L_Jt'CJ-' 3 lf,[.,r” ‘»
and the domﬂ? e‘{l' l'n?md vy OO 'G,/n-', calculate

Hhat olbu" feels @ 'Fcrre colleel *he
buo\’nnf’ forcc. He ﬁ:q( ru:Iu,-,-,gj b LifF .

Fa

1‘ Pftdud‘ of wass "'.'- :?urd
(H\a* takee up the same wfuuc}
and the ﬁra\,niahma[ tons tant

4 PoHor of Beean

_al FrOJud of Mag of OLQP(.‘
f'-g. ond jfhuh‘fhn’ constant ’

Acchimedes H—,‘M_F_k_ : the for(c f buogancg N

acting on on wmered obiect 5 equal fo E s
e ouH- of the fluid displeced by 1“,‘f- PANf) llmnkjjmqo.ﬂ.s)(n.,l‘;) <
o‘:‘jed. l?"'2 N\ z

~T\L
g e——>

—_ -

TR e g g

"
i
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O_k)‘)&,_tE Thq{. Flﬁa,{' =\> f{[wd > fo&li)crf' T}'lf_ FeELLr. Aar. rPeter £ ag 4

15 because. i+ is lest denee
Ac(orqu +o Acchimedes Pr.nrnr_-,lr) olo_)'rc ts _ e hat e £lud
5u|pmtr?;e{ N Flmd cl.‘q;la(e an otunt n'f 2{‘}_"\ '-E- — ;'
Fluid e:\lual lo the volume af the t-[rf_,ecf' 'C;c+ 3 Fg, i Fq =
k- SN = =
Fe B = 0, Ve B4
e ) T Bvu\"an{' M;IULA ﬂ - f;md ﬂ .
\:{i,v | =2 m{:lmd 3 = mbLJ,-A 9
1 When Hhe obiect Fleats the b + SGore
- : . : A a D g [ ) voyon |
g{u*m/? OL:*’IKFS‘ W Da'?""m(\ is t‘[\lal bo the wt'j\l{» of the :-5}9(4

Fs Fret B o => mﬁm{ .m°,J*d
I T Fn’r:F;‘F

]
f

g
J o folaed ) V&‘.‘JP““'J

@ 3 - -
Med 4 > Moy ect = e upRE
- N S
fﬂmﬂ 3 > fd"dﬁj

_‘fﬂuid vd.‘sfluod = fuLer VoLJed-
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[a!fu\ﬂl( “1( vrium nf ur[l'u'n, f\(cAcd if a Lr\"mn i< +¢ raise
with a mass nf e v q. ﬂcqwm drhsah of' Hrh..m I's o.1%3 tq[m'-- i le the dern H v ‘

aic i 1.29 kg/m>,

—
-

: ¢ ZEH :F F -_F:\a(‘;-—c

Hrlnum F‘”W[ Bm-’aﬂ’ i I'.l"mr\
Balloon - _
/ s Fs‘..:.,o.a B Fi.alk-m
4 F&'om i 5 = Mair ﬁ MH: :{
ma = buV3 - 0, V7
M : farrV 9 = e 9
3 [ F B ViJesoh)
mas i m 200 k
Ly = —L— = gyt
Son - fae 1.29 ks, 018k
m> m3
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If the T'Pe(:'fw arandy nf ice s 0.9% ond that af sea wefer s LO%, caleulad,
e Prr(rn+ of 'm'\ H"tlvr'q }hat is belay wveder,

Ve O \ce l‘»rrq fs 1n S‘,’ﬂ‘l"t’ etm:hkf‘:'um: 0
' } b ’

E 8 S

560 water F
Euh{dnﬂf
/ lce bua

- =
= & ['afou\
= . L]
)
o/
=> ‘fff! - v‘_-“ﬁ.“(‘
fSMUQL{ viu‘Lﬂj
. )
=2 _—"—"S'G. - = "'TI“/ W0 2 ice
5.6, Seaumia =

f”/fu,o Feea
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Ag'parcnf Hﬁghl' [-F:u,m*’ ]‘ﬁmm
r

A cectain crown has a massof 14,7 E —r "
on land ond an aH:orm’r mass of r’.:-fikj Tension e Ry
In ‘H'\e ua'}cr-. if the Spc(ri‘:'c 3mh+3 ta .4}, ™ = T .'_-;
Cf ?OH is )9.3 dedermine whether or nat G T —
L / L - %
the ccown s teal l?efe.(‘ Recall
g 9 = \
’ actual F& e mlﬂ“-dﬂ = f“aova ©)
W‘welj'nt W" qPPoron{' v
weight 0 =mg = su.ig @
O . L my s g
A PO e - - = =
© w-w R Sy g
o Souy 8 ks
o 1131 | = lead

(fown ue.'glned I
water

£r0wn u?hﬁl on

lan
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' m;-m'j l;'—}!J_-I-ZUU -
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= lwd  Dynamics

® We can d"dnn?umh fwo main
«l-.ﬁes r,f F[wdl motion

@ Lam'nar FIM:

Eark For‘l':(!c of f!ul‘c)' f::nuc a | _‘;T:-—

sviooth path ard the paths do Leftd

not crogsPa é&ﬂ&; - ?,AV; flA':é;' . f‘A'\/l

| B (shreamlive at 4
e A
f - > am, 31&\/1 = f,A;A11 E {?aﬁzv‘,_
Bildnt Pl : ' i At ot ‘“
Fluid epbion chﬁroclm‘ual by ecatic small -
circalar cureds talled eold-’j curens i :?A.-V, = 5 AV g.'m%m
- 1]

/Qf\ﬁ::/:f [j’:consianﬂ => Ay, =AY, Cm’riui“
2w

R
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ln the humon bady, e radivs of oorta is ebout 12 em one_lk the blood passing thruglk has |
& speed of U0 ms. A capillony however s a radiue of 4.0%10 em and Fhe veloeity poscing threugs
‘-}, 5 5‘0“0'2-(“,5. A-Hxi‘lf!‘ﬂﬁ"t':i ,WL\.I Mahj (‘QP\'“NRS Gre found ik Our bﬁ(?j?

Coprllories : Assume drnsAy of \:|oocl dMH’ cLavye'

Aaorfa Veorta = A co‘»ﬂnm; errl\nrY

Volume ﬁrm rate I’b'lul:: flom rate
Tough aorte “\Fouﬂh capillarve

toriﬂeﬂ'e 3

(“" r:.uk) Vooda = M (t r"iiﬂny) vu?.ll.r]

= x
B T R C L R '

4
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Bermaullr s E Equation.
(DBer'nw.“[:'. etiuo"*fah stales tHhat where

e ydmlr is o, Hhe pressure is I\;Jk and
wheee the volocily (39 ’m‘ah, 'Hu Pressure s I,

,,/); &'—-ﬁ Va=>
N> ';_ _;E_ '_// h\j}: \It!txi"y
&, |ou Pfrs'furc
low ubﬁl’
high presune
Deri‘ulfon
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me: O laminor fLu ® conslant dm;ly @ no "‘““"I‘f *;) ‘kmv:' 'Ii"“’tl = RA,aL, -PA, 0
:[ G5 gVl LV _py - PV-
/ Ay

We would like 4o calevldde hes much work (s tequed b0
move o volume of fluld shoun in  blue fmm
in JﬂJN‘M @ 4o ‘PC‘\t‘Dﬂ in di‘a"mm ® .
Nodice f’uid cﬂﬂ.‘u\s A, travels o distance Af, ond
Forces the Flud at A; fo move AL, .

]
ch;-i'rgn_

How much work s done
0 W, = F,Af. = P‘A.AQ\ [ﬁ:‘d{-ﬁ* ":h‘ﬁ the f[m‘d

of A,
) My= "F,Af, s —Pqﬂxaﬂz Work dene on flud ad'l
hl.
) Was-mgly-y,)=-m work dene pgainst
3w 3”[¢f3miﬁh‘z:m f‘y”]

")W{‘h\ - W,'* ¥ 2 w5 5 P;A.oﬂ‘-?,A,bf

52 "357

~"Mgey
Ny
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Water 15 arculating h o conbinvess sdid pipe in o hwse 1f  Hhe Lader
Puurgd ot o vdociFy of abn/s thrugh a  diamde of m.0m 10 the baseent
M‘f o ?fmu(( of 3.0&9"05”/»11‘ wh¢+ 13 "'he flbh’ gPCCA duJ PrCfﬂifC

in & §.0em diome b pipe 6.0 abbwe,
Ay @Cakulafc Wlbti:'j v, [flou SPQ,A)I

2 AV=AV
VL-* 1'% \1

ah * 6bm Vom Ay, _(R00S ) (okms) _| l
= -—L_‘_ =\" ) = 30?5
b A (x 002%) =

@ Caleulate the pressure:
. b 2 _
AR O o Ll Al AT S S VR AN

(505970 1) 4 (0 oms) - 4 (0022 3750,) ™ (a8 ) 6 )

;3;8 ua‘k/...: = lg as aﬂ
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-

TOfrI(C”l.§ rhf"fn &APPDSC. a }'ﬂ.ﬂk with a erosc-sectvnal oien @ | on2
Cbn*‘ams 0. ‘SF qhk 0]’ +he bn‘}l\\w\ -I'F o
Pl AO"/’ oimZ, 1€ the spigot is
o eross- sechonal orea af 0.0Im ¢ spia
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