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1.  What are the molarities of Ba2+ ions and OH1- ions in 250 mL of 3.0 M Ba(OH)2?

2.  What are the molarities of Na+1 ions and Cl -1 ions if 200 mL of 2.0 M NaCl and 300 mL of 3.0 M NaCl are mixed?

3.  What is the molarity of the OH1- ions if 200 mL of  3.0 M NaOH and 400 mL of 2.0 M Ba(OH)2 are mixed? 

4.  How do you prepare 250 mL of 0.65 M HCl from concentrated (12 M) HCl ?  Explain exactly how you would do this.  Be very specific!  You have access to all lab equipment.

5.  How do you prepare 500 mL of 0.25 M NaCl from solid NaCl?  Explain how you would do this.  Be very specific!  You have access to all lab equipment.

6.  How many grams of calcium are present in 34.1 grams of CaCl2 ?  Show your work.

7.  How many grams of sodium are present in 0.24 moles of Na2SO4 ?

8.  A compound that contains only carbon, hydrogen, and oxygen is 48.38% C and 8.12% H by mass.  What is the empirical formula of this substance?

9.  A compound containing only sulfur and nitrogen is 69.6% S by mass.  The molar mass is 184 g/mol.  What are the empirical and molecular formulas of this compound?

10.  Write the balanced equation for the combustion of the following hydrocarbons.


(a)  
CH4
+

(


(b)
C3H8
+

(

11.  An unknown hydrate of Na2CO3 was placed inside a crucible and heated strongly over a Bunsen burner until the mass remained constant.  The final mass of the dehydrated product was measured.

	Mass of Hydrate (g)
	Mass Anhydrous (g)

	1.86
	0.69



(a)  Write the chemical equation that describes the dehydration reaction.


(b)  What is the formula for this hydrate?  Show your work.

12.  Consider the following chemical reaction:


sodium carbonate  +  hydrochloric acid  (   sodium chloride   +  water  +  carbon dioxide

When 1.48 grams of sodium carbonate was reacted with excess hydrochloric acid, 0.75 grams of sodium chloride was produced.  What was the student’s percent yield?  Show your work.

13.  What is the difference between a strong and weak acid?

14.  The reaction for the formation of gaseous hydrogen fluoride from H2 and F2 has an equilibrium constant of 115 at a certain temperature.  In a particular experiment, 3.0 moles of each component was added to a 1.5-L flask. Calculate the equilibrium concentrations of all species.



H2 (g)     +     F2 (g)     (    2 HF (g)
15.  Consider the following reaction:  


N2O4 (g)  (   2 NO2 (g)

  K = 0.25  

What are the equilibrium partial pressures of N2O4 and NO2 if the system begins with 0.05 atm of pressure of pure NO2?

16.  Consider the following chemical equation.







N2 (g)
+   3 H2 (g)  (  2 NH3 (g)
At the start of the reaction, there are 0.249 moles of N2, 3.21 x 10-2 moles H2, and 6.42 x 10-4 moles of NH3 in a 3.50-Liter vessel at 375oC.  

If the K for this reaction is 1.2 at this temperature, is this system at equilibrium?  If not, which direction will the net reaction proceed?

17.  Complete the following table by calculating the missing entries.

	[H+]
	[OH-]
	pH
	pOH
	Acidic or Basic?

	2.5 x 10-5
	
	
	
	

	
	4.6 x 10-2
	
	
	

	
	
	2.25
	
	

	
	
	
	8.70
	


18.  Hydrocyanic acid, HCN, has a Ka of 4.93 x 10-10.  Calculate the pH and [H+] of 0.100 M HCN.

19.  Nitrous acid, HNO2, has a Ka of 7.1 x 10-4.  What are the [H+] and [NO21-] in 0.50 M HNO2 ?

20.  What is the pH of a 0.003 M HCl solution?  (quite simple!)
21.  Calculate the pH of a 0.36 M NaC2H3O2 solution.  (Use the tables of known Ka and Kb values)
22.  What is the pH of a 0.42 M NH4Cl solution?  (Use the tables of known Ka and Kb values)
23.  What is the pH of a 0.30 M NaF solution?  (Use the tables of known Ka and Kb values)
24.  A 0.0642 M solution of a monoprotic acid has a pH of 3.86.  What is the Ka?  

25.  What is the pH of a buffer system that is 0.12 M HC3H5O3 and 0.10 M NaC3H5O3 ?  

The Ka for HC3H5O3 is 1.4 x 10-4.

26.  What is the pH of a buffer system made from 0.12 M HC7H5O2 and 0.20 M NaC7H5O2 ?  

(Use the tables of known Ka and Kb values)
27.  The Ksp for CaF2 is 3.9 x 10-11 at 25oC.  Calculate the molar solubility of CaF2.

28.  The value for Ksp for Mn(OH)2 is 1.6 x 10-13.  Calculate the molar solubility of Mn(OH)2 in a solution that contains 0.020 M NaOH.

29.


2 A  +  B  (  2 C  +  2 D  +  E
	Trial
	Initial [A]
	Initial [B]
	Initial Rate of Formation of C (M min-1)

	1
	0.0836
	0.202
	1.20 x 10-5

	2
	0.0836
	0.606
	1.08 x 10-4

	3
	0.0418
	0.606
	5.40 x 10-5


(a)  According to the data shown, what is the rate law for the reaction above?

(b)  On the basis of the rate law from part (a), calculate the specific rate constant.  Specify the units.

(c)  What is the numerical value for the initial rate of disappearance of B for Trial #1 ?

30.  Consider the combustion of ethylene in the following chemical reaction.


C2H4
+  3 O2  (  2 CO2   +   2 H2O

If the concentration of C2H4 is decreasing at a rate of 0.24 M/s, what are the rates of change in the concentrations of: oxygen, carbon dioxide, and water vapor?

31.  Why do gases with lower formula weights tend to exhibit more ideal behavior?

32.  What percent of a 0.89 M HC2H3O2 is ionized?

33.  What percent of a 0.89 M HF solution is ionized?

34.  Based on your answers in #32 and #33, which acid (HC2H3O2 or HF) is stronger?  Explain your reasoning.

35.  A compound is composed of C, H, and O.  The complete combustion of 4.850 g of this compound produces 6.883 g of CO2 and 4.252 g of H2O.  Determine the empirical formula of this compound.  




C, H, O       +      Oxygen     (
CO2
+
H2O




4.850 g



6.883 g
4.252 g

36.  A person adds 7.8 grams of MgSO4(7H2O (hydrate) to 30 mL of water in a 250 mL beaker.  The student then adds 25 mL of 1.5 M CaCl2.  What is the maximum mass of CaSO4 that could be produced?


MgSO4(7H2O      +   
CaCl2

(
CaSO4   
+     
MgCl2      +  
7 H2O
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1.  
[Ba2+] = 3.0 M  
[OH1-] = 6.0 M

2.  
[Na1+] = [Cl1-] = 2.6 M

3.  
[OH1-] = 3.7 M

4.  
13.5 mL of the 12M HCl dissolved to a final volume of 250 mL

5.  
Dissolve 7.31 grams of solid NaCl into water to a final volume of 500 mL

6.  
12.4 grams Ca

7. 
11.04 grams Na

8.  
C3H6O2
9. 
Empirical = S1N1

Molecular Formula = S4N4
10.  
(a)  CH4  +   2 O2   (   CO2   +  2 H2O


(b)  C3H8  +  5 O2  (  3 CO2  +  4 H2O

11.  
(a)  Na2CO3 (xH2O   (  Na2CO3  +   x H2O


(b)  Na2CO3 (10H2O   

12. 
46% yield

13.  
See notes

14.  
[H2] = [F2] = 0.47 M
[HF] = 5.1 M

15.  
PN2O4 = 0.00586 atm
PNO2 = 0.0383 atm

16.  
K > Q so will shift to the right

17.  
	[H+]
	[OH-]
	pH
	pOH
	Acidic or Basic?

	2.5 x 10-5
	4.0 x 10-10
	4.60
	9.40
	Acidic

	2.2 x 10-13
	4.6 x 10-2
	12.66
	1.34
	Basic

	5.6 x 10-3
	1.8 x 10-12
	2.25
	11.75
	Acidic

	5.0 x 10-6
	2.0 x 10-9
	5.30
	8.70
	Acidic


18. 
 pH = 5.15
[H3O1+] = 7.02 x 10-6 M

19.  
[H3O1+] = [NO21-] = 0.018 M
20.  
pH = 2.5

21. 
pH = 9.15

22.  
pH = 4.82
23.  
pH = 8.32

24.  
Ka = 3.0 x 10-7
25.  
pH = 3.78

26.  
pH = 4.42

27.  
2.1 x 10-4 M

28.  
4.0 x 10-10 M

29.  
(a)  Rate = k [A] [B]2

(b)  k = 0.0035 M-2 min-1

(c)  6.00 x 10-6 M min-1
30.  
O2 decreases at 0.72 M sec-1

CO2 increases at 0.48 M sec-1

H2O increases at 0.48 M sec-1
31.  
See Gases Notes for assumptions of ideal gases
32.   0.45% ionized
33.  2.7% ionized
34.  HF is a stronger acid because it has a greater percentage of ionization.  
35.  I used very accurate formula weights and carried three decimal places to arrive at CH3O  
36.  4.4 grams
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