Solutions and Concentration – Student Objectives

Students should be able to:

1. Define solution.  

2. Define solute and solvent and identify the solute and solvent in solutions. 

3. Discuss the factors that affect the rate of dissolution (solution).

4. Define miscible, immiscible, alloy, soluble, insoluble, and solubility. 

5. Distinguish between saturated, unsaturated, and supersaturated solutions. How are supersaturated solutions prepared.

6. Use a solubility graph to answer questions about the solubility of compounds and to determine if solutions are saturated, unsaturated, or supersaturated.  Use a solubility graph to help prepare a saturated solution.

7. Define concentration in terms of molarity. 

8. Describe the procedure for making solutions of different molarities.  

9. Explain the dissolving process on a molecular level.  What is the role of water in the dissociation of ionic compounds and in the dissolving of nonionic compounds? 

10. Solve dilution problems (M1V1 = M2V2). Explain how to make solutions from a stock solution.

Acids and Bases – Student Objectives
Students should be able to:

1. Describe some physical and chemical properties of acids and bases. 
2. Name binary and oxyacids and write formulas for acids. 
3. Define acid and base using both the Arrhenius and Bronsted-Lowry definitions. 
4. Distinguish between strong and weak acids.
5. Explain why ammonia can be extremely soluble yet a weak electrolyte (weak base); why hydrofluoric acid and acetic acid dissolve well in water yet are weak electrolytes. 
6. Describe the hydronium ion. How is it formed?
7. Identify Bronsted-Lowry acid-base reactions. 
8. Identify the conjugate acid-base pairs in Bronsted-Lowry acid-base reactions. 
9. Distinguish between monoprotic and polyprotic acids. 
10. Name the particles present in the solution of a polyprotic acid. 
11. Define amphoteric compound and identify amphoteric compounds in chemical reactions. 
12. Define neutralization and salt. 
13. Write balanced neutralization reactions when given the names of the reactants or the name of the salt produced. 
14. Write the equation for the self-ionization of water.

15. State the [OH​-] and [H3O+] of pure water. 

16. Know that Kw is called the ionization constant of water (or the ion product of water) and is equal to 1x10-14. 
17. Use Kw = [OH​-][H3O+] = 1x10-14  to calculate [OH​-] and [H3O+] of dilute aqueous solutions of strong acids and bases. 
18. Explain what it means to say a solution is neutral, acidic, or basic. 
19. Explain the pH scale as it relates to [H3O+]. 
20. Know and use:  
pH =  -log[H3O+]

pOH = -log[OH-]

Kw = [OH​-][H3O+] = 1x10-14  

pH  +  pOH  =  14

[H3O+] = 10-pH
[OH-] = 10-pOH

21. Solve all types of acid, base and pH problems. 
22. Define indicator and name the indicator used in the titration lab. 
23. Tell the color of litmus and phenolphthalein in acid or base solutions.

24. Define titration, equivalence point, endpoint, standard solution, and buret.
25. Explain how to carry out a titration. 
26. Calculate the molarity of a solution from titration data. (MaVa = MbVb)
Practice Problems for the Solutions, Acids-Bases Test

1.  The Bronsted-Lowry definition of an acid is an acid is any particle that acts as a 

     proton donor in a reaction.  A Bronsted-Lowry base is any particle that acts as a 

     proton acceptor in a reaction.  In the following reactions, label each particle as either a 

     B-L acid or a B-L base and draw lines connecting the conjugate pairs.


A.)           NO3-    +       H2O     ↔     HNO3     +      OH-

B.)            H2O        +        NH3    ↔    H3O+    +      NH4+
2.  Give the name and formula for 6 strong acids and 6 strong bases.

3.  Write an A for acid or a B for base beside each of the following properties.


_____ tastes sour


_____turns litmus red


_____produces hydrogen gas when reacts with metals


_____are slippery


_____taste bitter

4. A.) Write an equation for the ionization of HCl in water.
    B.)  Write an equation for the dissociation of Mg(OH)2 in water.

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

6.  What is the name/formula of the following acids or bases?


A.)  barium hydroxide  _____________________


B.)  H2SO4 ______________________________


C.)  NH3 ________________________________


D.)  hydrobromic acid _____________________
7.  If [H3O+] = 1.0 x 10-8 M, what is [OH-]?  Is this solution acidic, basic, or neutral?

8.  If [OH-] = 1.0 x 10-3 M, what is [H3O+]?  Is this solution acidic, basic, or neutral?
9.  Hydrochloric acid is a strong acid.  If 0.33 moles of HCl are dissolved in 1.0 L of 

     solution, what is the pH of the solution?  Write the equation for the ionization of HCl.

10.  What is the pH of a solution of sodium hydroxide if 0.012 moles of NaOH is 
       dissolved in 1.0 L of solution?  Write the equation for the dissociation of NaOH.

11.  If the pH of a solution is 5.10, what is the [OH-]?  

12.  If 0.10 mol of HNO3 is dissolved in 1.50 L of solution, calculate [H3O+] ,  [OH-] , pH 

       and pOH of the solution.  Is the solution acidic, basic, or neutral?

13.  If 0.27 mol of Ca(OH)2 is dissolved in 4500.0 mL of solution, calculate [H3O+] and 

      [OH-] given the equation.  Is the solution acidic, basic, or neutral?

14. Acetic acid (HC2H3O2) is a weak acid.  While it dissolves well, only 5% of the 

      molecules ionize.  What is the pH of a 1.50 M solution of acetic acid?

15. Suppose that 15.0 mL of 2.50 x 10-2 M aqueous H2SO4 is required to neutralize 

      10.0 mL of an aqueous solution of KOH. 

A.  What is the molarity of the KOH solution?

B.  Write a balanced equation for the reaction.

C.  What is the name of the acid?________________________________

      What is the name of the base?________________________________

      What is the name of the salt?________________________________

16.  A student wishes to know the concentration of a solution of sodium hydroxide.  She   

      has a solution of hydrochloric acid that has been precisely prepared to a

      concentration of  1.00 M.  Explain how the student could go about determining the 

      concentration of the sodium hydroxide.  You may use a diagram if you desire.  Be     

      sure to include all equipment and materials needed, all data that should be collected, 

      and any formulas/calculations that are required. 

17.  What is the pH of a 1.25 M solution of lithium hydroxide?

  H
18.  A.  What is the pOH of a solution that has a hydronium ion concentration of

            4.7x10-7 M?

       B.  Is this solution acidic or basic? _____________________

       C.  What color would litmus paper be in this solution? ________________

19.   What is the hydroxide ion concentration of a solution that has a hydronium ion

        concentration of 3.8x10-3?

20.   If 22.3 mL of 0.133 M HCl are required to completely neutralize a sample of

        0.110 M NaOH, what is the volume of the NaOH?
21. How would you prepare 300.0 mL of 0.800 M HCl from a 12 M stock solution?

22. How would you prepare 500.0 mL of 0.200M NaCl from solid crystals?
