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Assignment # 4

1. Fill in the appropriate blanks. Equilibrium concentrations are given below. (/10 = 2 marks each)
A + B  AB

a)

[in]

5
∆ …..
[Eq] …..

4
…..
2

0
…..
…..

2A + B2  2 AB

b)

[in]

1.5
∆ …..
[Eq] 2.75

0
…..
…..

8.5
…..
…..

2AB3  A2 + 3B2

c)

[in]

9
∆ …..
[Eq] 3

2
…..
…..

0
…..
…..

2AB3  A2 + 3B2

d)

[in]

10
…..
[Eq] …..

∆

3
…..
5

4.5
…..
…..

A2 + B2  2 AB

e)
[in]

∆
[Eq]

0
…..
…..

0
…..
3

8
…..
…..

2. How will this system at equilibrium heat + CH4 (g) + 2 H2S (g)  CS2 (g) + 4 H2 (g) be affected by the following
/5
a) the addition of CH4 (g)
b) the addition of H2 (g)
c) the removal of CS2 (g)
d) a decrease in the volume of the container
e) an increase in the temperature
3. CO (g) + 2 H2 (g)  CH3OH (g) ∆H= -18 kJ
How will the amount of CH3OH (g) present at eq’m be affected by
/5
a) the addition of CO (g)
b) the removal of H2 (g)
c) a decrease in the volume of the container
d) adding a catalyst
e) an increase in the temperature
4. The following system is at eq'm : NH4NO3 (s)  2 H2O (g) + N2O (g)
a) Write the K expression. (/1)
b) If the [ H2O ] was tripled what would happen to [ N2O ] ? (/1)
c) If the [ N2O ] was reduced by 16 X what would happen to [ H2O ] ? (/1)
5. Consider this eq'm : PCl5 (g) + H2 (g)  2 HCl (g) + PCl3 (g) in a 2 L vessel, at eq'm, there were 2 mol of
PCl5 (g) , 2 mol of H2 (g) ,6 mol of HCl and 2 mol of PCl3 (g)
a) Calculate K for this rx. b) Calculate K for the reverse rx.
(/4)
6. Given:
SO3 (g) + NO (g)  NO2 (g) + SO2 (g)
If 0.240 mol of SO3 and 0.240 mol of NO are placed in a 2.0 L container and allowed to react, the final concentration of
SO3 was found to be 7.0 x 10-2 M. What will be the equilibrium concentration of each gas? (/3)
7. The following reaction in the solvent CCl4
2BrCl  Br2 + Cl2
A solution was prepared with the following initial concentrations
[BrCl]i = 0.040M, [ Br2] i = 0.030 M and [Cl2] i = 0.020 M. What will their equilibrium concentrations be, if
[BrCl]f = 0.05M? (/3)
8. CO2 (g) + H2 (g)  H2O (g) + CO (g)
When H2 (g) is mixed with CO2 (g) at 2000 K, equilibrium is achieved according to the equation above. In one experiment,
the following equilibrium concentrations were measured.
[H2] = 0.20 mol/L
[CO2] = 0.30 mol/L
[H2O] = [CO] = 0.55 mol/L

(a) Using the equilibrium concentrations given, calculate the value of K for the reaction. (/2)
(b) When the system is cooled from 2000 K to a lower temperature, 30.0 percent of the CO(g) is converted back to
CO2 (g). Calculate the “new” eq’m concentrations then the value of K at this lower temperature. (/3)

9. Magnesium hydroxide, Mg(OH)2, (Milk of Magnesia) has a solubility of 7.05 x 10-3 g/L. Calculate the Ksp value for
Mg(OH)2. (/3)
10. The molar solubility of barium phosphate is 1.4 x 10-8 mol/L. Calculate the Ksp value for Ba3(PO4)2. (/2)
11. A student prepared a saturated sol’n of calcium chromate and found that when 100 mL of this sol’n was evaporated,
0.416 g of CaCrO4 was left in the dish. Calculate the Ksp value for this salt. (/2)
12. Calculate a) the molar solubility of calcium carbonate & b) the solubility of CaCO3 in g/100 mL (/2)
13. What is the molar concentration of OH- ions in a saturated sol'n of zinc hydroxide ? (/2)
14. If 2.0 x 10-5 mol of sparingly soluble Cu(IO3)2 can dissolve in 2 L of a very soluble NaIO3 sol'n, what is the molar
concentration of the NaIO3 sol'n?
(Ksp = 1.4 x 10-5 for Cu(IO3)2 ) (/2)
15. Determine whether a precipitate forms when the following sol'ns are mixed:
a) Equal volumes of 4 x 10-4 M Ba(NO3)2 and 8 x 10-6 M Na2SO4
b) 2.0 g of Mg(ClO3)2 are added to 100 mL of 0.05 M KNO3

(/6)

16. When 100 mL of 2.5 x10-5 M ferrous chloride is added to 150 mL of 6.7 x 10-5 M sodium hydroxide a precipitate just
starts to form. What is the Ksp for Fe(OH)2 ? (/3)
Application Questions (justify all answers by making reference to concepts discussed in class)
18. Pick 3 of the following 5 questions and answer for the application section. (3 marks each = /9)
Pg 458 #8ab (counts as 2 questions)
Pg 449 #9
Pg 438 # 11a
Pg 460 #12
Pg 489 #6
** if you are ambitious, you may do them all for bonus marks. (bonus questions still worth 3 each!)
Lab (/15)
19. Chemical Equilibrium: Finding a Constant, Ke: Write the following:
 Purpose: 2-3 sentences stating why we performed this lab
 Data and Calculations: hand in data sheet
 Conclusion: state your Ke constant and any errors you encounted in the lab

