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(a) We wamt 1o Al e chacackenichi tesidence hme
ok A i g BAAGMD air lﬂﬂS’l\rL) giverthhat—
basn encompasses a4 m & an

A S—k’zld/j
Wi of 2 m sl blows fr‘wt,.’lu, wesh

Consmder a Semewc rec‘rmgular Ay Ioasm

BAAQAD
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5 W :g bagin
L

Let’s stavt wih Ms{mjou st Case, wih L=
L=Teoqc = 380k milkes
L=(F.00 mus)(!lpo"\ v mile” ) 125600 m—
—WV\G) Twe wesndemce Hrme s

T= 125600 m— =~ Y1900

B m
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(\(_e.e')m —h\g__ S “MW a
cﬂéw ik 'f\awuz/a—as we Wed vﬁ/\)
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Vemﬂ‘bb‘v‘—— 'Me, av’ s To a ss’hv\e, Stake
We- s p dmt ‘\U Se(ﬂc{— a1, ta
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—
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E A\ l (Conﬁnucd,\

Usin he, Sanme CiSSLLmIﬂwM (tnat hal a{ The Seats put-
fmj/ e wee e id ooty a 5) [€f's
Vi \zev a AdemCrats a e second achn
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) Stant oveér ﬁme_. ‘e mFiu egl,ma\s ™Te Du+j[:10w’.
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I |3| (confinued)

(b) The chaacterishc time a;a watey welecules (< ffauncl

T = 3A - cAPAUTY =50 x10Tw’ = pg2h i
Fiow iNFLOW - L F X104 maja CD][

T :.(6_'85(}: ar)(s[gs‘ ) ) S g{a:jﬂ
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haxackrishc a walkeyr o ol
(¢ Sea oL, T]Ac,re ﬂﬁ_r i Sk A Me
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'F""‘ £ _*5_—9,&4—. Now We caun Solve ftrr A

Abs AS - 45 - -Sbxio’m?
{U&\\‘ -—‘fz'ml—’ ’F“y\"’ lp ?)\thﬂa

B A A“jS

W hwe,_

10



1.14
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5) We can uSe e conaep t ol maleudd balanw, _ 2 cwt_,

To _Gnd T Hwvee rz fzdg,@-r haj_
reseavoir to be 27, . U\sfog @ m‘tiuoi,
\miamu,mw t

491 4“1
where

As = 6inam§z, in Csiﬂ-) stock_= :;-_-(5 LxioTm )
(e We. wWant "i“o Enew Wwhkew. e
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5uf
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(a) Arsy, fnd e dineemsiou s oo Dlgwepit,~Sined . gl -
) g 6L'. 50 m \anaj a% =y aw'f it F
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Chapter 2

2]

s densihy characlerish fer~ has ivmpsrtant
Tg\msez ¥ s afdc‘hﬂt? -I;V? er\g’?we_ gﬁanﬂhﬁ,

water boaUts + mosi— nota lales — fn @ld- Wi
chmales. When lake {fé@os Twe densest LP
water will sink_ leavin 51 eNen . crvler— wcx}w at tue

Tamperature 2 gur -ltmfo(ahde___ le at—
' Swridce. wWa A her

le 'Thf, con|
e (an mdeeaL Ite is less dense
aun_ Water .‘n«ms lmsba_ci__o ﬁee?;m

S

v b ey o S
W

z2)

(a) WATZR. :
L j ' =

(i LHZ \o m )(\WQL—QZ)(l W;r; 3H2_0> 56 moLl_Hz_D
AI’Q.’
Us IAeal Gas La L

rﬂj‘h\t eal bas law (v RT)

(1 “Mz | = | o.042 mal giv
(3?_.05 x1072 i (243 ]z_) T
hol I

(E? We cavie 456uwie_"Mec 4alv malf:(}u\fg Ave. N a_

cubic lahee. @

Twe averaqe_ voluwme. occh}ed_Lf: 4 4945 molecule_ 15

( l L_ A"rq ( , Y‘h.ﬂl (iﬂgcm‘}-
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mOqu, by e h Ce assoUaked. wih twe_
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12.Z] (covtinn tfc;{_,)

(c) We san assume"Tat e Water moleaules ave in
A cubic ladhte. . The d\l&fagc_ voluwm-e achPIeL
bj one wWaley mo\ewle;, IS

( | L H;,O)(\ ol (|t)3cvm3
Sl me | .02 x 0*> wmolecnke S A A

= 3.0 %10"*° piny® MQ\CWIL-]

™e livear distamce . assooaled . Wi spe  water—
molecule— 15

=) - . [s]
’Y_Boylo””cwﬁ =31 yio femE 2 xi0T hao

So, The averdqe distance éﬁ’rm,_‘h\c cezm’rtf jl
one waler lecule +D’hr\ LeAlexr 6

i_f\ei bovin wa molecule. Is ~— o, mm, wlni b
1% a_ﬂma gﬁej ‘h»lt nze a‘C a water Mo\tu«\t ;

(d) = P’ngureZA\’haﬁ volume of Twe. waler v e
dreans B \HOO 210" m2. The Holal mass a.j: W 1§ -

(WJD x10'% m )( i V—gm";.a ) = L4 xlo® léj W0

T™Me wass o j{m 1S

(lf-&xmzt%;]ﬁ )(w 0 >='-Z><'lezj0

I3 Bq R,y0

(ﬁ) FﬂWL, Table-~2.B. |_hn&.. woele ({Chﬁy\__ 0{_ a‘hMOSFhF/ﬁc__
cpecieS n Avy aiv— (am, b ca\m\aka(_,-ﬁf avr

ﬁ\/’, ZQ/O Hz_ MS'Y\

\‘v meist = Y;.,,lr (\'—\{HZ_Z
We jejr The ‘)Gllt)wm reca\wla A wele f(ac/hw\s

SPECIES | MILZ FRACTION | MolE FRACTON
(Dp-\() (2% ﬁ'z_o)
N, 0.180% 0.93652-
Oy 0.209% 0.2053%
H,0 (2 0.02
Ar 2.0093% 0.001Il
€o, 0.00035 0.000243%
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2.2] (covhinued)
() Fronvtie we cae calalale_ e molecular
We,'tjhi' 0; av- Wha- 20 walev

MWy = (Zﬁ)&::\f/@ + (32._%5&ng

————

(P27 * (g o)
b (b g )(o.oooa%)
__JVI:'OI GZ.

M ~= 28.F3 9 mol ™

Now We can- use e [\owim eupresside- to gd-
e, Mass &achm_, @jleach atwospheric spede
mai&é?}z“‘,{s = (Mﬁ‘@-f(d(ﬁm“s?e_qc:g) (,MWSF‘Q"‘"")
Mwair‘
3 mass »fracf‘imas g

We jeF ™e zﬁ,l\awm

o

<SPeLi2 S " MASS FRACHON
N 00,3450
0. 0,22%0
H, D 0.0125
Ar 0.01 2%
Co,_ 0.00093

Knowing Apat The ttal wass of Tue atmosphere_
s S|4 10'"® kg, we caw. calauwlale_ Me masg

0{, eacde elemedrd
% Al Ns jn N,

Mass = (0.F450) (5.4 xI0'® ‘fj) = 8% x\o'gij

OXNGEN. 0 15 in H,0,0, (0,
R P o v — ‘
Mass, *—[(%)(o. 0125) + (o,zzsw)+(%>(o.oooﬁﬂ]
S (5.\ x 108 143\

Mass, = .z x\0'? V%"
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Iz.2 (clemhw\cd,)

¢)

hyOROLEN 1 All H is m H,0 |
Mass, = (-ﬁg) (0.6'!2‘3)(61\ x10'% 13) = Pl ;do‘skj

CAEBON Al C IS in CD,

Mass, = (i35) (°‘°”°5°’)(‘5"X\0‘g%) - 4.4x\o"+kj_
(23]

(a) M&V\j Twe 1deal Gas law

NP here R=82.05x107% L abw
¥ T hao\ ]L.
anc_ __V_\__, = l VV\OI
Y 22 L-

WMe‘Forei

| ol — P

Zz2.uL [(B2.05x(0° L4 5=

( wael ID( )

Siér

£ o=l (A

§i 7 215 -

An opvious choice ’ﬁr P would be | abnc
TMus Twe Mﬁ/fﬂ’iulfe__ wiuld be 232 k. So e
covidihons Under whiche | mele G—F avy oa_xLP](;

224 L s
P= | abu—
T= 283l = 0.

(B) U-’aihﬂ e Vdeal Gas law daqain_ -
V = PT = i
BT =205 w7 Loahy ) (293 )
l th__.

24 L aie
Mo |
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Zh|

(“) We cave vk Thee humaber— o&rﬂo lecules 3 wale,~
Wit~ ™ fvl\bw'\\dj LUpYess)

Mo}ewlleSHzD é’“%ah\msrh«)(MWmf)(mu f{achmﬁ;>
< (eg’s mimse)

Frome— problen. 222 above. wWe know

reaShvable _

./(/(A'SSahMOLFHerc = 5 xlp*¢ e
gj Shmadtes

MW i 2832 4 wo|-’
Masle 'Tfrr{cﬁdu,y'zo a 0.02_

"D«-ercﬁ-reﬂ e number 2 K waler malecules s

(5 [ x1o0!? %) 1 mol %)(g,g;)((,.oz, szamii\ea; >

13.%3 q }53
=12 x10%* molecules
(b) Pecall Thakt -

T = residence dme_ = shecl

? w

ln,‘h/us case., e shce Yis what wWe n
%H— (4)  "The Ftal number A_F ’rf(u i—ifou\—cg

m - admosﬁhffe__ We can. convert The

stocle Mo a Volume a\C waley -

(Z.lxloulmolemus. | mol (}5’ ]m5 m>
& .02 x10%3 moloc 5 * Ho0 /\ 10%cwm’

=62 x10'> ,3 H,0
The fhow do twe Fartu's Sur%tg/‘mw [, 0
Flow= stoc. = 6.5x10° m

» ("t alajs)(gio 1400 54
Flow = 2. xip? m? g1 3
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z1] (conhnued )

(c) We first need .+ know e surdace. avea . of tvie
Ea . él\f%'h’m ’The mMean_ Yadius "h/le_,

Agach, = 4TTr? 4(6:41@(034—0 km) (10 m )

= 5| ¥ 10" %
e avedfdadqe- ran al\ S uva b

(3 iﬂxlo M )(souwos ) Bb HS>

5.1 x10'" m%-

R

e rmjr '= 590 e Yr
(A) Berlel C&'uh arma,.. recives rromma]-el 50 CW\S{’I

on aNeq A Taus recesv much e
mm(lm Aw/’h\e, Earin's aveyage_,. LaS Veqas
Nevada —, recenes evon less Yaimfall Tmau

Perkeloy 7 1l cm r = Cowpare brhe Rerkeley and—
las chjas o ku Mauu Hawan with 13T c\mnr“.

2.5

(a) e dre qiven— Taat T= = 35°C. (= 30§ L) V= 1000 m>
= 3 And_. e D?\ Vi of” Twe
j.qg 5 (o‘a’fo Hy and. 36 o

The mass of wmehane -

Mass ey = (.Mo les "’H?-D ( W MQ

= (_%r___ (mwm*)

SRS
(32‘05X|0*Lm5a‘hm_. (30‘3 V) mol 1038

ol lc

Mass ey, = 1.2 X 10>

The mass 6{: CM dioxide 1S

—Z

/Massc%— (0.%5- 34%)(\000 Y\Ll ("'”_‘j_)('\)ii)
(‘62 05 % 10-CUm> abr 3036 ot/ \ 1034

o |

Massg, = 19 x10? “j_lls
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[25] (Conhnyed)
(b) Now T=25° = 29% k.
Twe wmass aJ} % s

J/lassm*- (0.6% -2 ah) (1o 0 mj (ib_éﬁﬂ)(ﬂ}

(82.05x 10" "MBam)(zqgm) g
/Masscqur: .3 X107 kjj

TMe mass o{: carbove dioxude is -

MasSeq,= (8,36 Batm) (1900 m?) (””‘i (” )
($2.05 x107% m? 4h»u_.>(2q<3 lL> wol )\ o

mal|

./Liassc@l: .9 xlo0? ]ij_]

(G) Frome— part (b) we bnow et tve shck of q49s

S
STCle = 1% x |03 leir 19 xib3)<j = 2.2 xlo> }ﬁ

Wﬂ'f‘jcb‘re,—.) The charadterishe reSiden te= hwie

ojl', A~ gas moelewule. 1S
5 SR
T = St = 32x10° kq = deaj'é[

FLOW oo ‘1%
20

Waler 1n hame AjR-

To —6\/\0(., The wumbey t]C moles of water we cau wse

lAeal Gas Law . Bu} fﬁrs-% we. heed . o hnd
a parhal pressure. o mairw whiclh wWe zamn do
snce wWe Yhow e velabve. Wi AL

RH= Pu,0x)100-achual parhal Pressuve oF water—

P saturahpme Vafo"r J:f 2SSikre__

12

Frowne Rqure38. \we see Twat Py, ot 23°¢ (a veusvnable
hswme_ h&fc) 1S daPYox,lealc)[j 2700 P&, .

Thﬂ'eﬁ'fei

Puyo = 05 (2700 Pa) (1 atne > = 0.01% ath

101325 x|05 pa
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261 (ynbnucd)
there e, e number op moles 01(- water is
n= PV - (0.0% atw)( Z00md)

BT (‘32 05 x 107 ahm m?
mwol o

2 130 wmole s

Gl Y

lass

Wedey n

n= (250 (’W‘s ('am% H;o)(lmo‘ HLO) = rmalis

So, Twere S morc,‘l\rtaL )O

WA ‘Ihe, heme ar as v v Tt

[2+]

(a) In Arj a—
=28, 015 %
m air wit 2% waley vaper
Mi, = 2095 (1- 0.02) = |20.5%%,
ol air 15

(b) e rvwlcwlar Wk j]ﬂ‘\'

ISI%,

1S g vnucdh _ water~
ass .

fyuvw(., \o‘j

MW = SMT(YL) |
all L
where MW, is the molewlar wed 3 aMﬁ
Spei<s L Yomd. N is Tve wole jcrachw e
alewlahon —~ s as J)ionarWS
sPeazs | MW, ]| Ye[-] (MWH(%) []
N, 2% [0.F8064)()-0.02 VARV
0, 47 0.2094%) (1-0.0 b.sF
A 4o 0.004%)(1-0.02 0.3l
co, L (0.006%5) (1-0. 2_) 0.02.
H,0 1§ . 2 0.30
2 = 284

277

‘Tk«ere;ﬁw Me molecular w
i VAP?

y 18

MWLy = 29 F j mol =

20

c,;jln-]— o air witw
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o

The dives 'S able 4 lvat becausc it Mass (= fest tube_
-+ Aiv 4 WQW) 1S e S hau € ass o]L watey—
1+ disrlacfs - When Tue botHe 1o < .
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Chapter 3
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