Exam # 2 Topics

Everything in Chapter 4.

Solution stoichiometry

Using Concentration: converting between Liters and moles

Titrations

How to make solutions: direct addition and dilution

pH

Compounds in Solution


What’s soluble and not


Strong, Weak, Nonelectrolytes


What is the form of a compound in solution (what ions, acids together or ionized, etc.)

Reactions in Solution


Acid-Base


Precipitation


Gas-Forming

Overall and net ionic equations for above reactions

Redox Reactions


Oxidation numbers


Identifying oxidation, reduction and agents thereof

Other reactions: combination, decomposition, organic types

Some Exam Practice Problems
1.  25.0 mL of a solution of nitric acid is titrated with a 0.184 M solution of NaOH. If 18.3 mL of the base solution are used, what is the concentration of the original HCl solution?

2a. How many grams of KMnO4 are needed to prepare 250 mL of a 0.0445 M solution?
2b. What is the concentration of a solution made by diluting 2.5 mL of 0.466 M HCl to a volume of 2.00 L?

3. 
A solution of sodium hydroxide is “standardized” by titration using solid oxalic acid, H2C2O4, as the acid. It is found that 24.5 mL of the NaOH solution is needed to react completely with 2.05 g of oxalic acid. 

H2C2O4(aq) +  2 NaOH  (  2 H2O(l)  +  Na2C2O4(aq)

What is the concentration of the NaOH solution?

4.  Write the net ionic equation for the reaction that occurs in aqueous solution for each of the following cases. If no reaction occurs, write “No Reaction.”

a. CaCl2 + H2SO4 (
b. CH3CO2H + NaOH (
c. KOH + HNO3 (
d. NH3 + NaOH (
e. Fe(NO3)3 + NaOH (
f. MgCO3 + HCl ( 

5. What are the oxidation numbers for Mn in MnO2 and of C in HCO2-?
6.  Consider the reaction between permanganate ion and oxalate ion,

MnO4-(aq) + 5 C2O42-  + 16 H+(aq) (  10 CO2(g) + Mn2+(aq) + 8 H2O(l)

Which species above is oxidized? __________________

Which species above is reduced? ___________________

What is the oxidizing agent? _________    What is the reducing agent? __________

7. Which of these compounds are soluble?
Which of these compounds are strong electrolytes?

a. CH3CO2H
b. KMnO4
c. CaSO4
d. HCl

e. HF

f. NaCH3CO2
g. BaF2
h. KOH
