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1. Suppose 1.000 mole CO and 3.000 moles H2 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.

2. For the reaction represented by the equation:

[CO] = 0.0613 M
[H2] = 0.1839 M
[CH4] == 0.0387 M
[H20] = 0.0387 M
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H2 (g) + CO2 (g) ~ H20 (g) + CO (g)

the value ofK is 0.771 at 750°C. If 0.0100 mole ofH2(g) and 0.0100 mole of CO2 (g) are mixed inside a
2.00 L vessel at 750°!=, what are the concentrations of all substances at equilibrium?
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[H2] = 0.00266 M
[C02] = 0.00266 M
[H20] = 0.00234 M
[CO] = 0.00234 M
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3. Nitrogen monoxide is formed in automobile exhaust by the reaction of the N2 and 02 in the air. At
2127°C, K=0.0125. Initially, a mixture contains 0.850 moles ofN, and 0.850 moles of O2 in a 15.0-
~iter vessel. Calculate the concentration of all species when equilibrium is established at 2127°C
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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.
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A. Is the system at equilibrium? (Show work here).,..
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B. If not, in which direction will the equilibrium shift?
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C. What are the equilibrium concentrations for each substance?

'Z-.

6.000 + 2x.]

[H2] = 0.472 M

[
1 [F2] = 0.472 M

f2 J = 2.000-I.S~ ~ • '11 M [HF]=s.os6M

["h.I-=- 2.000 - J. S~ ~ • 'i1 M

[Hf]~ 2.~o'" ZC!.~3): s.oc f"\

If~~
[2.000 ~)CJf!.ooo-><j

[ X~ 1.'53]

5. The value ofK for the HI equilibrium at 425°C is21&.

H2 (g) + 12 (g) !:; 2HI (g) \< ~ SLf.S

A quantity of HI (g)is placed in a 1.00 L container and allowed to come to equilibrium at 425°C. At
equilibrium, the concentration of HI (g)is found to be 0.50 M. -
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(a) What are the concentrations of H,(g)and h (g)at equilibrium?
(b) What was the initial concentration errn (g)?
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6. Consider the system A (g) + B (g) ~ AB (g) at equilibrium wher(l(: 500)
A 6 A-B

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 ofB are added. What are the final
equilibrium concentrations of A, B, and AB? I
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[A] = 0.0246 M
[B] = 0.0126 M
[AB] = 0.1554 M

.0180 -><. • (5"0 + >'-
.0"300- • 005L\ -:: .02. L/b CV\

.0tiO - .oo~9 ~ .012(0 (V\

[A1-=
CBJ.~
CAB]:=' • ISo + .oosLi = ./S54 M.

k:. '500 _ ...[ISO + )(1
[o300-x:J[0180-~

$..•I\ItA. 6ueM -e, .0 l
")(. -= • 00S'-f

7. A2.50-mole quantity ofNOCI was initially in a 1.50-L reaction chamber at 400°C where the following
chemical reaction occurred.

2NOCI (g) ~ 2 NO (g) + ci, (g)

After equilibrium was established, it was found that 28.0% of the NOC1 had decomposed. Calculate
the equilibrium constant K, for this reaction.
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