Chapter 5: 30, 32, 34, 36, 38, 48, 50, 58, 64, 102, 116, 122

30. Charles Law: ﬁz
Tl

— |N<

2

V1=7.00x10°mL  T;=20.0°C+273.15=293.15K

Vo=? T,=1.00x 10°K
2 2
v, = VT, _ (7.00x10° mL)(1.00x10° K) — 239 mL
T, 293.15 K
32.  Avogadro's Law: Vi = Ve
nl n2
V;=25.0mL n; = 2 mole (exact)
V=7 n, = 1 mole (exact)
v, = vn, _ (25.0 mL)(1mole) —125mL
n, 2mole
4 a P 774x10°Pax — M~ 00764 am
101,325 Pa —_—
V 12.2ml x L = 0.0122L
1000 ml
n ?
R 0.0821 L-atm/mole-K
T 25°C + 273 = 298K
PV = nRT: N = % _ (0o 076;4La”2t)(0 0122L) _ 56110 mole
B) 0g21 - &M @298 K
mole— K
b. P ?
1L
\ 430mlL x ————— = 0.0430L
1000 ml
n 0.421 mole
R 0.0821 L-atm/mole-K
T 223 K

0.421nole)b.og21 =~ AN atm 223K )
rhol

PV =nRT: P= RT _ i =1.80x10% atm
\% 0.0430 IL




36.

38.

latm

C. P 455 tory X = 0.598 atm
760 tory —_—
Vo2
n 4.4 x 102 mole
R 0.0821 L-atm/mole-K
T  331°C+273 = 604K
oy (44107 o e)Eb.0821"ﬂ @604 K)
P\/:nRT;V:n = O moe =36L
P 0.598 atrh
& P 745t x 2 = 0gg0am
760 tory —_—
vV o o112L
n 0.401 mole
R 0.0821 L-atm/mole-K
T 2
= nRT; T = ﬂR I 9180 im)(ll 21) = 333K
n B).OSZlJ @o 401 1mole)
0 mole— K
P2
Vv 50L
1mol
n 06090, x —M9€9%: _ 488 mole O,
32.00 g O,
R 0.0821 L-atm/mole-K
T  22°C+273 = 205K
o (001880 e)Eb.oszlLl'am’l‘K @295 K)
pv =nRT: p= RT = § mole = 0.0908 atm
Y, 501
p 775t x A 3 0pam
760 tory
Vo2
n 2.0gHex _LmoleHe _ 0.50 mole He
4003 gHe —— ™
R 0.0821 L-atm/mole-K
T  25° +273 = 298 K
~ (050ma e)Eb.oszlLﬂ §298 K
PV =nRT: V = 00 = i mole =121

P 1.02 atrh



48.

50.

58.

P 1atm
Vo2
N 400gCO, x ~M€C0:  _ 909 mole CO,
44.01 g CO,
R 0.0821 L-atm/mole-K
T  0°C+273 = 273K
o (0090817 e)Eb.oszlLﬂ @273 K
PV =nRT: v = 00 = U ole = oL
P Lath
2HgO —> 2Hg + O,
725torf X lam = 0.954 atm
760 tory ——
Vo2
n  410gHgOx ~MoleHgo - ImoleO, _ g 4510 mole 0,
216.6 gHgO 2 nholeHgO

R 0.0821 L-atm/mole-K
T 30.°C + 273 = 303K

o (0046x107 molefD.og21 =AM @3031(
PV = nRT; v =0 = J___mole
P 0.954 atrh
P 750ty x —2M_ - 0,987 atm
760 torfy ——
1L
V. 286ml x ——— = 0.256L
1000 ml.
g 0800
R 0.0821 L-atm/mole-K
T 313K
W ?
- o (0800 g)H).oszl'LIatm @373 K)
py = IR ;FW:g = U mole =97.0g/mole
FW PV (0.987 atm)(0.256 L)

CHClI FW =48.47 g/mole

970 _ 5 00 = 2: Molecular formula= CoH,Cl,

48.47

=0.247L = 247mL



64. Since the moles (of each gas) is constant and you should assume the temperature is
constant (since an initial temperature is not given), thisis aBoyle's Law problem, with
the final total pressure the sum of the partial pressures of the two gases:

Ho: PV, =RV,

P; =360. torr V;=2.00L
P2 =7 V2 =3.00L

PV, _ (360.torr)(2.00 )
Vv, 3.00L

= 240. torr

P, =

No: PV, =RV,

P; =240.torr V;=1.00L
P2 =7 V2 =3.00L

PV, _ (240. torr)(1.00 L)

P =
2V, 3.00 L

=80.0 torr

Pow =P, + Py, =240. torr + 80.0torr = 320.torr

102. CaC; + 2H,O0 —> CalOH), + CyH>

latm
P =\(715tory —23.8torf ) X
Catz ( ' /) 760 tory

= 0.9095 atm

\Y ?

N 5209 CaC, X 1moleCaC, « 1moleC,H,
64.10 gCaC, 1 mholeCaC,

R 0.0821 L-atm/mole-K
T 25°C + 273 = 298 K

= 0.0811mole C,H,

L —atm
0811 mole)b.os21 =AM Hy
ey (00811100 G)Eb 08 mole_K@ 98 )

PV =nRT;V = = =2.18L
P 0.9095 atm
116. Letx = massof Zn
y = massof Cr

Zn + 2HCl —> ZnCl, + H;

2Cr + 6HCI —> 2CrCl; + 3H>



latm

P 750.torf X = 0.987 atm
760 tory ———
1L

\% 225mLH, x ———— = 0.225L

1000 ml
n ?
R 0.0821 L-atm/mole-K
T 27°C+ 273 = 300. K
PV = nRT; n = EYr . 9871812(0 225L)  _4015%10° moleH,

Eb 08217”h gsoo K)

mole— K
X@ZnXx 1mole Zn X LmoleH, , ygCr x Lrmole Cr X 3moleH, _ 9.015x107° moleH,
65.38¢g Zn 1rholeZn 52.00gCr 2rmoleCr

Simplified, thisis:

0.0153x + 0.0288y = 9.015x 102 (1)

x+y=0362g;y=0362-x (2
Plugging equation 2 into equation 1 gives.

0.0153x + 0.0288(0.362 - X) = 9.015x 10>

x = 010539 Zn
y = 0.362 - 0.1053 = 0.2567 g Cr
010592n 100 = 29.1 %zn
0.362 g sample
02579Cr 100 = 709 %Cr
0.362 g sample

122.  1ppbvis1.0x 10° volumesat 0 °C and 1 atm. That means the partial pressure of CH,O
is1.0x 10°x 1atm = 1.0x 10° atm. To find the concentration in mole/L, we need

(Lox10®am)  _45x10™ moleCH,0

H.ogzy b @M @298}( L
O mole— K

PV =nRT,

n_P_
"V RT



4.5x107° mole CH,0 (1L

6.022 x 10* moleculesCH,,0

X
L 1000 cm® 1 moleCH,O

= 2.7 x 10'° molecules CH,O/cm?®

Theroom'svolume = 18.0' x 24.0' x 8.0' = 3456.0 ft°

- \3 3
3456.0ft° x (12”7'3) X (2'5‘_“'!') X Tt __=979x10°L
(1f1) (Lin) 1000 crh
11
45x10" mole CH,0 o0 o 30.08gCH,0

L 1 mholeCH,0O

=13x10" gCH,O



