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Making Connections [15 marks] () et

1. Consider the following system at eqw‘l‘l{b‘ﬁglr‘n'

A a3 /3o

| 3Zn(s) + 2HsPOL(aq) ¢ Zny(POu)z(aq) + 3Ha(g)
(a) Write out the equilibrium expression. [2 marks)
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(b) Use tht_a concept of entropy to determine where the heat term should be placed. Explain your
reasoning. [3 marks]
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(c) Identify the direction the system will shift for each of the following actions taken on the original
system at equilibrium. Show concentration changes where applicable and explain, using Le
Chatelier's principle, why the shift takes place. [10 marks]

Action Direction of Shift & Explanation
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Communication [4 marks] .
2. The K, for the equilibrium, Na(g) + 3Ha(g) «> 2 NHs(g), is 4.51 x 10° at 450°C. If 105 atm NHy(g) , ™

55 atm H:(g) and 5.0 atm Nz(g) is placed in a reaction vessel, is the mixture at equihbrium?‘ If not, N
in what direction must the reaction proceed to attain equilibrium? Fully explain your reasoning. N,

[4 marks] N 2
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Inquiry [30 marksl@ Q =4 A0 ®
ala reaction, Hz(g) + Clz(g) « HCI(g), has the equilibrium constant, K;=300 P

3. The following unbalanced
at 400°C. Determine the equilibrium concentrations of all reactants and products if initially 0.440

mol of HCI(g) is injected into a 2.0 L flask at 400°C and allowed to come to equilibrium. Show all
equations and charts in your full solution. [10 marks]
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_4he value of K, for ceri i [ y
-~ Ce(OH)in al::)pluy um hydroxide, Ce(OH)s, is 1.5 x 102

: What is the molar solubility of
I 3
oiition o o:; that contains 0.10 M NaOH? Show all equations and charts in your full
kSp = j. 5 xio-?o
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L
5 Will a precipitate form when 0.150 L of 3.0 x 10-* M barium nitrate solution is added to 0.350 L of
e 5.0 x 10° M sodium sulfate solution? [10 marks]
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