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1. Solid copper {I}) sulfate reacts with water vapour to produce solid copper (Il sulfate pentahydrate.
\Write the chemical equation that represents the reversible reaction.
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2. Predict whether the following equilibria favour reactant formation, product formation, or neither.
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3. Write chemical equation for the following:
a. Methane gas reacts with hydrogen sulfide gas to produce carbon disulfide gas and hydrogen
gas.
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b. Hydrogen sulfide gas combusts in air to produce solid sulfur and water vapour.
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c. Solid silicon dioxide reacts with hydrogen fluoride gas to produce silicon tetraflouride and water
vapour. . - :
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4. For each of 3 a), b), and c) above, write the equilibrium expression. {/6)
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28 Rank the acids below in tarms of their strength. Justify your choices.

Chemical formula Name A _ i
HNO:(aq) nitrous acid 4.8x10* Z <
HNOs(aq) nitric acid very high ]
HC.H1:0:(aq) acetic acid 1.8x10° 2

12.

13. Rank: (3 marks K)

Mo OANOa oy | HNOawo) {88 [CoW,00 cuy)

Why? (2 marks T)

4, Determine the concentration of H.0* and OH" ions, pH, and pOH for a 0.15 mol/L NaOH
solution. (4 marks T) - .
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5. Determine the pH, pOH, [H+] and [OH-] of a 15.0 mol/L solution of NHs. (4 marks T)
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6. Calculate the pH, pOH, [H+] and [OH-] of a 0.25 mol/L solution of HF. (4 marks T)
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3. Hydrogen sulfide gas decomposes into its elements. If K = 1.67 x 10-7, at a constant temperature and
0.035 mol of hydrogen sulfide gas is placed in a 0.75 L flask, what will be the concentrations of

hydrogen and sulfur gas once equilibrium has been reached?
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9. Given that K = 2.0 x 10 for the following reaction, what is the equilibrium concentration of COyg) if
2.3 mol of carbon dioxide gas is placed into a 2.5 L reaction vessel?
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10. A student determines that the solubility of magnesium carbonate solid in water at a certain

temperature is 2.63 x 10° mol/L.
a. What is K, for magnesium carbonate? .
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5. The Haber process generates ammonia, which is used to make a number of important products,

including fertilizer. Using the following chemical equation representing the Haber process, complete
the chart below:

)

Natg) + 3Hzg) €2 2NHaq + 92K

Change System Shift Effect on K
[NHs) decreased Baht _—P° -

(H2) decreased | o (¥ = Nz
Pressure decreased Legd < P
volume decreased Right — —> a
Temperature increased Lo f|: < b

Addition of argon gas N Sk b} OO N -
/12

6. At eqguilibrium in a reaction vessel, the concentrations of Ozg) and Nag) are 4.3 mol/L. Given the
following equation, determine the concentration of NOg.

Oatg + Nagg) €2 2NOg Keqg=6.3x 10
K- [ NO 3
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7. Intoa 2.00 L vessel is placed 0.600 mol of methane gas. The following reaction proceeds:
2CHag) €2 CaHag + 3Hzg)

At equilibrium, the vessel is found to contain 0.0900 mol Cz ’L-i Calculate the equilibrium constant for this

reaction. - O | 3 0O @
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