15.31 M= moles _ 0.0406 mol CH3;0H

~ Titers > T =0.0203M CH;0H
M= moles _ 0.170 mol CO _ _ 0.0850M CO
liters 2 liters '
_ moles _ 0.302molHy  _
M= Thers SR 0.151M H,
x.— JCH:O0H] _ [0.0203M] 10
" [COJ[Hz]> T[0.0850M][0.I5IM]2 ~ "
L12][H 4.79x10-4M]1[4. 4
1530 K,—-b2llt] _ [4.79x10M][4. PxT105M] _ 0164

[HIJ [3.53x10-3M]2

 Pwol  __ (28amp




(Prcis) _ (1.30atm)
pci3)(Pci2) (0.124atm)(0.157atm)

15342) K= = 66.8

15.34b) This process favors products, as indicated by a K, value greater

than 1
15.35a&Db) 2NO + 2H, = N> +  2H,0
I 0.10M 0.050M 0OM 0.10M
C -0.038M -0.038M +0.019M +0.038M
E 0.062M 0.012M 0.019M 0.138M
H>O1? 019M1[0.138M?
K.— IN2|[H20] _ [0.019M][0.138M] _ 650

[INO[H22 ~ [0.062M]? [0.012M]2



15.36
M= moles _ __1.374g H> /2.02g mol-!

~liters 2.00 liters = 0.340M H:

_moles _ _ 70.31g Brp / 159.8 mol-! _

~liters 2.00 liters 0.220M Br;

_moles _ __0.566g H> / 2.02g mol-! _

~liters 2.00 liters 0.140M H>

H> + B = 2HBr
I 0.340M 0.220M OM
C -0.200M -0.200M +0.400M
E 0.140M 0.020M 0.400M
2 >
(- _[HBP _ [0400M] o

[H2][Brz]  [0.140][0.020M]



15.37

Pco2 =nRT/V = (0.2000mol-0.08206-500K)/2.000L = 4.10 atm
Pu2 = nRT/V = (0.1000mol-0.08206-500K)/2.000L = 2.05 atm
Pu20 = nRT/V = (0.1600mol-0.08206-500K)/2.000L = 3.28 atm

CO» + H> = CO + H>O
I 4.10 atm 2.05 atm OM 3.28 atm
C -0.23 atm -0.23 atm +0.23 atm +0.23 atm
E 3.87 atm 1.82 atm 0.23 atm 3.51 atm
K, (Pco)(Pu20) _ (0.23atm)(3.51atm) 011

~ (Pco2)(Pi2) (3.87atm)(1.82atm)



15.38

Ky=

I
C
E

N204
1.500 atm
+0.244
1.744atm

(Pno2)?

(Pn204)

= 2NO>
1.00 atm

-0.488
0.512atm

(0.512atm)?

(1.744atm) 0130



15.39

X + Y = XY
I 1.0 mM 1.0 mM 0 mM
C -0.80 mM -0.80 mM +0.80 mM
E 0.20 mM 0.20 mM 0.80 mM
| XY] B 10.80x10-3 M]

K= [XI[Y]  [0.20x10-3M][0.20x10-3 M]

= 20,000



15.41
a) This 1s true. The Kc and Q expressions are the same.

b) This 1s true. If Q<Kc, the reaction will proceed to the right, creating
more products.



15.43
|COJCL]

_ _ 10

K [CoCl2] 219X A0

15.43a) _ [COJCl2] _ [3.3x10-M][6.62 x 10-M] _ 1.1x 103
0= [CoCls] [2.00 x 10-3M] |

Q > K, the reaction will proceed to the left to attain equilibrium

15.43b) _ [COICL] _ [l.1x10"M][2.25 x 10-M] — 55 1012
0= ~rcoCh] [4.50 x 10-2M] 27

Q <K, the reaction will proceed to the right to attain equilibrium

1543¢)  [COJCl] _ [1.48 x 106M][1.48 x 10-M] _ 719 x 10-10
0= [CoCly] [0.0100M] |

Q = K¢, the reaction 1s at equilibrium




15.55

ONO
I 0.175M
C -2X
E  0.175-2x
_ IN2J[Oo]
L= INOP
2400 = [0.175-2x]?
. X
49.0= 0.175-2x
49.0(0.175-2x)=x
8.598-98x =x
-99x = -8.58

x = 0.087

N> + O>
0M 0M
TX TX
X X

The concentration of N2 and O are
both 0.087M. The concentration of NO
at equilibrium 1s 0.175 - 2(0.087) or
0.001M



15.57 A = moles _ 0.25 mol Br, _ 0.083 M Br

~liters 3.0 liters

_moles _ 0.55mol Cl, _ 0.18 M Br

~liters 3.0 liters

B + Ch
I 0.083M 0.18M
C -X -X
E 0.083 - x 0.18 - x
0.083 - 0.064 0.18 - 0.064
0.019M 0.116M
K.— [BrCl1]2 (2x)2 — 70

[Br2][Cl2]~ T0.083 - x] [0.18 x|

7.0(0.015 - 0.26x + x2) = 4x2
0.11 - 1.8x + 7x2 =4x2
3x2-1.8x+0.11 =0

2BrCl

2(0.064)
0.128M

x = (0.064 and 0.56 (which 1sn’t meaningful)



