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na1aGu  =
LLSJ

d.i Gia  P=  s . . . . . . . . . . . . . .
W&VI
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p = iNnr*)hg  -
7lr*

- phg . . . . . . . . . . . . . ..I
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pm. - PM”

09

CM 111 193



iina



v a$
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v2
= @75atm)(360mL)

(l.OOatm)

= 270 mL @lalJ
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MS0 v %(I+&)  =qg

. .

= kT

VI= v,= v3 V.=-LL =
T,  T,  r, ’ ’ T,

k . . . . . . . . . . . . . . . . . . . (6.5)
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P  = k T nja  F =k

nja
P-.!?=-, .,p2 - 5 P.= -1. = k . . . . . . . . . . . . . . . . . . .
T T2 T3 Tn

(6.6)

PI  - p2e7np - - -
Tl T2

PI  = 2.0 atm T,  = 273 + 0 K

P2  = 2.5 atm T2  = ?

(2.Oatm) = Warn)
1:273K) T2

,-, = (2.5aWWW
(2.Oatm)

= 341 K %?%I  68 ‘C (AOU
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R E!?!
IlT

= 1 atmx22.4 L
1 molx273  K

= 0.0821 L. atrn.moi’K~’

61 R ~.TJ&-~IIuM~~~o~~J~  tbu

R = 8.314 Jmoi-‘K-’

= 8.314 x 10’ ergs rno~‘K-’

= 1.987 Cal rnor’Kml

= 8.314 k Pa drn3  mof’  Km1 (&a lk Pa.drn3  = 1 J)
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e-0-anni elngm PV = nRT

R = 0.0821 L atm. moi’  K-’

670 nori
P =

760 nod
= 0.88 atm, V = ?

n =
25.og

= 0.781 mol, T = 273 + 25 = 298 K
32.Og  / mol

tlYlUd1lUp-i
v = (0.781 mo1)(0.0821  L atmmol-‘K-I)(298  K)

(0.88 atm)

= 21.7 L 41m.l

87np PV = nRT

R = 0.0821 L. atm.mof’  K-’

550 nars’
P =

760VlOS;
= 0.724 atm, V = 250 mL = 0.250 L

202

n = 0.118  g T = 273 + 25 = 298 K
M glmol

CM 111



rtnwii’lup  (0.724 atm)(250  mL) =

Ga P =+RT  =f!!$ ,c-jg . . . . . . . . . . . . . . . . .
M

.(6.9)

vlia M ,dg
IP

. . . . . . . . . . . . . . . . . . (6.10)

d =%
RT

. . ..(6.11)
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d c!!!
RT

P = E’-099atm
760 - ’

M = 17.3 glmol

R = 0.0821 L.atm.mof’K-’ T = 273+55  = 328 K

tmuIupr d =
(0.99 atm)(l7.3  g/mol)

(0.0821 L.atm.mol-‘K-’  X328 K)

lrlllJ&lH’c %nllflalaJHUlLLtiU  (g/L) ua\run”w  UFG  i’i  779 mm Hg LLAr  62’C

((Roll  13.1 g/L)

YlaJttiiFd

94 0
36Yll olnpr

d = 1.340 Q/L  R =0.0821Latm.mo~‘k’ T = 273 + 25 = 298 K P =

ttnwil2uipr P = (1.340 g/  L)(O.O82  1 Latm.mol-‘K-I)(298  K)

I ahn

1 atm

204 CM 111

= 32.8 glmol

Y
h.Giatlnw’nlrrtivy = 82.8 n?u Qlall

t%tt6f&itk  100 6.J  WIha&aLI  C = 79.28 ns’u  H = 20.2 f&I



dlWJUhW0J  c =
19.28 g

= 6.65
12.0 g/m01

+WdrJMlOJ  H  = 20.2 g = 20.2
1.00 g/m01

&l~lhWUOJ  C:H = 6.65 : 20.2 =I 13

.
. . - t$mau?i%-%  60 CHB

(CH& = 32.6

(15)” = 32.8

n =2

94  0aim7 cingw PV = ART

w = 0.5280 g T = 273 + 75 = 348 K

P L E = 0.992 atm V = 127 mL = 0.127 L

~~nuci~hqm  M  =
(0.5280 g)(O.O821  Latm.mol-‘K-I)(348  K)

(0.992 atm)(O.127  L)

= 120 g/m01
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pT = P, + Ps  + Pc . . . . . . . . . . . . . . . . . . . . . . . . . . (8.12)

p B Pc =

PT = (nA  + nB  + n c . ..)y  = nT(F) . . . . . ..s....................  (6.13)

‘A = nA.RT/V  nA

P,
=- . . . . . . . . . . . . . . . . . . . . . . . .

n,.RT/V  nT
..(6.14)
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nAPA  =  - .P, =  XA.PTt .InT

. . . . . . . . . . . . . . . . . . . . (6.15)

PA  = *A

nA  +ng +nc f... ‘T

2uYhuaJl&Jan’u  Ps = (“*t~:+nc)P~=xi3’pT

VT = VA + vs  + vc + . . .

VA = &VT = 2.“~ = $.PA . . . . . . . . . . . . . . . . . (6.16)
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pwc = xpvc  . PT

= (di-JE)am

= 4.89 x IO8 atm. Bloll

P = 4.89x108 atm v = 0.30 L T = 273+20  = 293 K n = 7

unudi2up n  =
(4.89xlO”atm)(O.3OL)

(0.082L.atm.mol-‘K-‘)(293K)

= 6.1 x lo8  mol

f~lU?Uhlnfy PVC = 6.10 x IO8 mol. x 6.02 x 1O23  molecule/mol
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filuaub~a  N e  = 5o.og = 2.5 mol
2O.Og/  mol

BluaulaJ~ xl3 =
5o.og = 0.380 mol

13lg/mol

hb?ubJar?u  nT = 2.5+0.38 = 2.88 mol

pxe

=  s ( 6 0 0  no+)
( )

= 521 nod BIall

=  $$ ( 6 0 0  rd)
( 1

= 79 nosi 03aY

II 0
mni u'at$M%Nkh~U~~~  V = 3.00 L, T = 298 OK,  mH2  = 0.160 g, m,, = 1.12 g

nl~luauh!aJ  nH2 = 0.16g
= 7.94 x IO9 mol

2.0lg/mol

k0 =
1.12g

28glmol
= 4.00 x IO3 mol

- 2 2
nT = nH2  +  nco  = 7.94 x  10 + 4.00 X lo

= 11.94 x 10m2 mol

CM 111

= 4.00 x 10m2 mol x  0.082lL.atm.mol-‘K-l  x 298K

3JlOL

209



= 0.326 atm QIDll

PH2
7.94 x10-’ mol x  0.082 lL.atm.mol-‘K-’  x  298K=

WOL

= 0.648 atm OlElY

:. Frmk47?rJ  (PT) =  PC0  +  P ” ,

= 0.326 atm + 0.648 atm

= 0.974 atm. olall

Hlwd?ulmKlJ  co; xc0 =“co = 4.00 x 10-l

11.94x10-*
= 0.335

nT

v6a  xc,  = - =PC0 0.326atm = 0.335 QlEllJ
pT 0.974atm

PHI

Xf.5  = - =
0.648atm = 0.665 @loll

‘T 0.974atm

2 1 0
CM 111



0 4 . 6
1 4 . 9

J”
5 . 3
5 . 7

4 6.1
5 6 . 5
6 7 . 0
7 7.5
8 8 . 0
9 8 . 6

1 0 9 . 2
1 1 9.8.
1 2 10.5
i3 11.2
1 4 12.0
1 5 12.8
1 6 13.6
1 1 14.5

T

?

1 8 15.5
1 9 16.5
2 0 17.5
2 1 18.7
2 2 19.8
2 . 3 21.1
2 4 2 2 . 4
2 5 2 3 . 8
2 6 2 5 . 2
2 7 2 6 . 7
2 8 2 8 . 3

J”:
3 0 . 0
3 1 . 8

3 1 3 3 . 7
3 2 3 5 . 7
3 3 3 7 . 7
34 3 9 . 9
3 5 4 2 . 2

4 0 5 5 . 3 /
4 5 7 1 . 9 I
5 0 9 2 . 5

2;
118.0
149.4

6 5 187.5
7 0 2 3 3 . 7
7 5 289.1

ae:
355.1
4 3 3 . 6

9 0 525.8
9 5 634.1
9 6 6 5 7 . 6
9 7 682.1
9 8 707.3
9 9 733.2

1 0 0 7 6 0 . 0
1 0 1 787.6

PT = PO,  + h*O

PO,  = PT - pH,O

= 762 - 24 nad

= 740 nori
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740=
760

= 0.974 atm.

oiny~ PV = nRT = +R.T.

PVMw = -
RT

= 297 K

P = 0.974 atm., V = 128 mL  = 0.128 L, m = 32.0 g/mol,  T = 273+24

rtnufi~lwp w  = (0.974atm.)(O.  128L)(32.Og  / mol)

0.0821L.atm.mol-‘K-‘)(297K)

= 0.164 g Ql0l.l
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Nmu’  1 Nmuiwu’Jmullnu  x ;a P = xx--=x
31 12 3v

P = $( “;+u;+uf)

P = zg (,& “Z, ; 5 +“i)=ll  I =uz

p =* . . . . . . . . . . . . . ,. (6.17)

214 CM 111



f’v = ~N(+nu')

8ln ;Nmu'  fY.  T

..  . ;Nmu'  ct T

PV a T

V a T (t-h  P flJfi)
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mm15 NA(+mui)  = +RT

k R 8.314Jmol-‘K-’= -=
N.4 6.02 x10'" Imolecule.mol-'

= 1.38 x 1023J.K-1 mole cule-’

1 T I-m,u,  =
2

-m,uf
2
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mn Pv = R T  (n=l,  ~d~h~oJtt?%w.~~$Ri))

’ fMui  = RT. .

da u,, = . . . . . . . . . . . . . . . . . . . . . .

i.hLa!hJuoJ~?luLi?  = $4.0 + 6.0 + 10.0 + 12.0) = 8.0 tuwV%di

tt&iimutj~ &ma  = +(4.0)2 +(6.0)* +(10.0)2  +(12.0)2

=  1 . 9 2 5 x  103m/s mll
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Eh7H%  02  ; u,,  =
J

3x8.314kg.m2<2mol-‘K-’  x300K

32.00 g.mol-’

= 4.636 x IO*  m/s (Roll

vi~aikhdtrulf&  + ‘LI~~J~~~u%‘IIDJ~~~~Y  H2 =
1.925~10’

= 4.81 x lo* m/s4

UA_= . . . . . . . . . . . . . (6.20)
UB

10x1@  15xlff 20x102  25x1s 30x102  35x102
Molecular speed (m/s)
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i

. . . . . . .
Vacuum ’ +**  . Gas ..

. . -*.. . :.

. J:::  y:*.  .

.  . . : . . .

/f  .

. . . . .  .
. T . . . . .
. . ..:  .

Pinhole . . . ...‘..;,  :‘.
. .

:.  ..* 1:.
.:.  . . .

: : :
\ : -: .. . :

\nlrttwi ~ni3wh-h.t

;dd  6.10 nisttwbiiMaod%
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(6.21)

. . H2 ttwidiutianii

I&&i0  H2 LLWh-huthilu  4 tVilVaJ O2 l3lall
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9inG.p rx = 0.355 x ro2

‘x.  . = 0.355 = 32
‘0, rM*

3 2- = (0.355$  = 0.126
MX

M, z-i%

0.126
= 254 g /mol

235‘tu Fc) = = 1.004

CM 111 2 2 1
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2.0

1.8

'16

14

N 1.2

b!
s 1.0
2

O.@

0.6

0.4

0.2

Pressure(atm)
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frm.k.4~~~ nRT  an’p = ---
( V - n b )  V*

( 1P+$ (V-nb) = nRT
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QI’IMd 6.2 dlC)Ji a liar b llaJllfifilfhilJq

a(L*-atm/moP) b Wmol)
0 . 0 3 4 1 0 . 0 2 3 7 0
0.211 0.0171
1 . 3 4 0 . 0 3 2 2
2.32 0 . 0 3 9 8
4.19 0 . 0 5 1 0
0 . 2 4 4 0 . 0 2 6 6
1 . 3 9 0.0391
1.36 0 . 0 3 1 8
6.49 0 . 0 5 6 2
5.46 0 . 0 3 0 5
2.25 0 . 0 4 2 8
3 . 5 9 0 . 0 4 2 7
20.4 0 . 1 3 8 3

= (10.0mol)(0.082lL.atm.mol-‘K-‘)(320K)
2.OOL

= 131.4 atm
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y. p = .A%--an*

V - n b  V*

= (10.0mo1)(0.082IL.atm.mol-‘K-l)  (3.59atm.L2mol-*)(lO.Omol)*

(2.OOL)  -(10.0mol)(0.0427 Lmol-‘) - (2.OOL)2

= 167.3 - 89.8

= 77.5 atm BlOY

2 2 8
c

CM 111
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7)

8)

9)

11)

1.4
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19)

20)

21)

22)

23)
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?I) ~‘IUacMtt~~t~LI11t~UY~lF1alUL~a  root mean square (IA,,)

26) LLfiI~lUaU  5 b.Jtafphalutia  2, 4, 6, 8 LLRr  10 m/s  til%Jhib  OJfhU1n&$41

clal~t”sat~d~tt~r~al~l~a~6J  root mean square

mL/s  aJRlUalUMlnal~tlUltttiU~aJttn”~  Y

30) ilJfhUa1W~aW~U%OJLLfi~  Ccl4  1.00 mol ~J&i%Jl@lf  28.OL  $ 40°C hubs?

n )  imnl5itfhyxiittuu u) wm~xtautnofaiaA

‘?I) 9J&lUaK&d%~JbJti?~~  ccl.,  (n”lbJtW$h.t~~JflW)  (?-hMUdVicc14  i.kilFIJi

ttaUl~~~alt?i;  a=19.6  (atm L2/molj  b = 0.127 Umol)
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