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1. Suppose 1.000 mole CO and 3.000 moles H; are put into a 10.00 L vessel at 1200 Kelvin. If the
equilibrium constant for the reaction shown below is 3.92, calculate the final composition of the
mixture at equilibrium.

COgy + 3Hyg S CHygy + M0
o o
W22 3000/ I (COJ = 0.0613 M
+ X X
- X —Zx ~ [H,] = 0.1839 M
- x [CH,] = 0.0387 M
, /000 =) , 200D - 3x [H,0] =0.0387 M

] [¢e]= ./wo- 0387 = .0613 M

x

K= 392 = ’[_‘:]___’________; [#] = 3000~ (3)[0387)= /839
[/om—xj[faoo-&;] [c4) - 0387

2. For the reaction represented by the equation: [Hpo])= 2357 M

Hyg + COz S H2O g + CO g

the value of K is 0.771 at 750°C. If 0.0100 mole of Hy ¢ and 0.0100 mole of CO, () are mixed inside a
2.00 L vessel at 750°C, what are the concentrations of all substances at equilibrium?

H;g + COzp S HOg + CO K= .71}
min osm ol g o,
- x - Ml [H;0] = 0.00234 M
005 ~X ,00S ~ ¢ » > [CO] =0.00234 M
[#:]= . cos~.0023¢= . 002664
K=.77 = [x10<] . [eo,]= o085 . oo23Y = 0266 M

Eoor-x_}[.- ooS‘—x] [0 ] = .OC23(MN
[ caJ = ,0023 9" M
3. Nitrogen monoxide is formed in automobile exhaust by the Teaction of the Nz and O, in the air. At
2127°C, K=0.0125. Initially, a mixture contains 0.850 moles of N> and 0.850 moles of O, in a 15.0-
Liter vessel. Calculate the concentration of all species when equilibrium is established at 2127°C.

Ny(g) + 01 (g) S 2NO(g) K=.0/28
[N] = 0.0537 M
05¢7 M .OSb6TM o 03] = 00537 M
—x —> +2x [NOJ = 0.00600 M
,0867 ~x .0S67 ~X Zx [Z/;_]: ,OSb7—~ ,00300 = ,0537 M
2 -
2 x [02] = o567~ .00360 = O537M
K= .0/285= ___[ -?4_ X=.00300

[Z/o] = (G 2{"0300 = ,00600M

[2s61-K)-os87-x




4. The equilibrium constant K is 115 at 60°C for the reaction shown below. A 1.500 L flask contains
3.000 mole of each substance.

F,p + Hag S  2MHFg K= NS
2.0000  ZoooM 2.0000
- -x + 2x
2-X 2-% 24+ 2x

A. Is the system f‘t equilibrium? (Show work here) )
_ [21 0 K >0, Systean. NOT @ eﬁ";/!ﬂ”"'/
[2][2)]

B. If not, in which direction will the equilibrium shift? 75 #4. ry iz

C. What are the equilibrium concentrations for each substance?

[2+2x]

[F,] = 0472 M

[Hy] = 0.472M
[FL]: 2-/S28= . 472 ,y(\\ K
[2+][2-x] [//,,]:: 72-/4528 = 47271
(X= /528 ) E/F]: 2+ (2)(/s28) = s.0546M

5. The value of K for the HI equilibrium at 425°C is 54.8.

K: /IS =

Hyg + L S 2HI

A quantity of HI ) is placed in a 1.00 L container and allowed to come to equilibrium at 425°C. At
equilibrium, the concentration of HI () is found to be 0.50 M.

(a) What are the concentrations of H () and I, (g at equilibrium?
(b) What was the initial concentration of HI (g)?

Hyg + L 5 2Hlg
[H] = 0.068 M
[o) o 5- [I,] = 0.068 M
+ 5 £ X _ 2>< [HI] = 0.64 M
X % 4-2x = .50 y- 2(.o08)= .50

2 M EQULLIBAA - 136 = .sO
K= 548 = ___l[.SO El-b:l" .0b¥ M a 630
[X]CX] CIL]: ,%SM —




6. Consider the system A ) + B S AB (g atequilibrium where Ko = 500.

At equilibrium, the concentrations of A, B, and AB are found to be 0.0300 M, 0.0100 M, and 0.150 M,
respectively, in a 5.00 L container. An additional 0.0400 moles of B are added. What are the final

equilibrium concentrations of A, B, and AB?

A @ T B ® S AB (&)
, ©300M .o/ m ./soM
- - o+ X
.0300- X Lo/8-X ,/S0 + X

,oYoo

| oo B did]

s oo
[A] =0.0246 M
o= [-s°] [B] =0.0126 M
Fososif o _] [AB] =0.1554 M
<>

p= so0 = L2 X

[ro300-X][ 0/8-X]

[A]=
87 =

/78]

LOZ0D — , 00528 = .02¢¢6 M
L0/8 — 00538 = .0/26 7]

,/SD # 00578 = /554 M )

7. A 2.50-mole quantity of NOCI was initially in a 1.50-L reaction chamber at 400°C where the following

chemical reaction occurred.

2NOCI(g) & 2NO(g) + Cl(g)

After equilibrium was established, it was found that 28.0% of the NOCI had decomposed. Calculate

the equilibrium constant K for this reaction.

K =0.0353
om0l —> 2M + G 1
%”'m 167 M o o Ae7)V28)= . ws m
/' —2Zx + Zx afal haw :
Cé—ww)aax
A67 -2Zx Zx /:/
Siace 23.07, nNoc/ fos éwﬁnfﬂﬁccg %6/7 re a.%u/a/é,

/‘99/2' Se/z/Z (7

e L MO i HB M., T nembec
Ix G He ARIce chal. Zx= .98

(x= .2.?7)
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