Self-test Questions

Topic 7 (HL)

1 Consider the equilibrium
250;(g) = 250,(g) + Ox(g)
The equilibrium concentrations at a certain temperature are given in the table. What is the
value of the equilibrium constant at this temperature?

Concentration / mol dm™
SO, 0.012
SO, 0.025
0, 0.032
A 72
B 0.14
C 15
D 0.0044

2 The value of the equilibrium constant for the reaction
2HI(g) = Ha(g) + Lx(g)
at 500 K is 6.25 X 107, If the equilibrium concentration of hydrogen is 0.150 mol dm™ and
that of iodine is 0.250 mol dm™, what is the equilibrium concentration of hydrogen iodide?
A 0.167 mol dm™
B 6.00 mol dm™
C 2.45 mol dm™
D 0.300 mol dm™

3 Consider the equilibrium
N,O4(g) = 2NO,(g)
2.00 mol of N,O, were placed in a closed container at a certain temperature and allowed to
come to equilibrium. At equilibrium there were 0.23 mol N,Oy, left. How many moles of
NO, were present at equilibrium?
A 0.23 mol
B 1.77 mol
C 3.54 mol
D 3.77 mol

4 Consider the equilibrium
Hy(g) + Lx(g) = 2HI(g)
2.0 mol H,, 2.0 mol I, and 8.0 mol HI were placed in a sealed container at a certain
temperature and allowed to come to equilibrium. At equilibrium there were 9.2 mol HI
present. How many moles of H, were present at equilibrium?
A 3.2 mol
B 0.8 mol
C 0.4 mol
D 1.4 mol
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5 Consider the equilibrium
2NOx(g) = N>O4(g)
5.00 mol of NO, were placed in a closed container of volume 1.00 dm? at 350 K and

allowed to come to equilibrium. At equilibrium there were 0.54 mol NO, left. What is the
value of the equilibrium constant?

A 0093

B 4.13

C 7.65

D 153

6 Consider the equilibrium
250;(g) = 250,(g) + Ox(g)
6.00 mol of SO3 were placed in a closed container of volume 5.00 dm® at 1100 K and
allowed to come to equilibrium. At equilibrium there were 3.70 mol SOj left. What is the
value of the equilibrium constant for the reaction at 1100 K?
A 112
B 0.0889
C 0.444
D 0.286

7 Consider the equilibrium
Na(g) + 3H,(g) = 2NH;(g)
4.00 mol of N, were placed in a closed container of volume 10.0 dm? at a certain
temperature and allowed to come to equilibrium. At equilibrium there were 2.69 mol N,
left. What is the value of the equilibrium constant for the reaction at this temperature?
A 1.05
B 0.042
C 4.20
D 284

8 Consider the equilibrium
CO(g) + 2H,(g) = CH;0H (g)
0.0400 mol of CO and 0.0600 mol of H, were placed in a closed container of volume 20.0
dm? at 1000 K and allowed to come to equilibrium. At equilibrium there were 0.0222 mol
CH;OH present. What is the value of the equilibrium constant for the reaction at 1000 K?
A 2.05x10°
B 0.0712
C 154
D 6.17 x 10*

9 When is equilibrium reached?
A When the Gibbs free energy of the reaction mixture is at maximum.
B When the entropy of the reactants is equal to the entropy of the products.
C When the entropy reaches a maximum value.
D When the entropy change is equal to the enthalpy change.

10 Consider the equilibrium
Hj(g) + CO,(g) = H,O(g) + CO(g)
1.00 mol of H, and 1.00 mol of CO, were placed in a closed container of volume 1.00 dm?
at 1200 K and allowed to come to equilibrium. The value of the equilibrium constant at
1200 K is 2.10. What is the concentration of H, at equilibrium?
A 0.592 mol dm™
B 0.408 mol dm™
C 0.449 mol dm™
D 0.551 mol dm™
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