Unit 7 Exam Review
IMFs

1.  Identify the predominant (most important) IMF present between the atoms, formula units or molecules of

     each substance.  If necessary, draw a Lewis structure to help you determine its polarity.  
     NH3 (g)



Na2SO4
(s)



SO3 (g)
     NCl3 (g)



O2 (g)




CH4 (g)
2.  List the expected physical properties for substances that have…
     a)  predominantly London dispersion forces

     b)  predominantly dipole-dipole forces or hydrogen bonding

     c)  predominantly ion-ion forces
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Saturation
1. What mass of KClO3 can fully dissolve in 400 g of water at 60 0C?  See chart.

2. A sodium nitrate solution consists of 240 g of solute dissolved in 300 g of water at 10℃.  Classify this solution according to its level of saturation.
3. What is the effect of adding a seed crystal to a potassium chloride solution containing 12 g of dissolved solute in 50 g water at 80℃?
4. Describe how you can prepare a solution faster without changing the solubility of the solution.

a. Why is heating the solution an incorrect answer to the question above?
Molarity and Dilution
5. What is the molarity of a solution having 67.3 g of phosphoric acid dissolved in 500. mL of solution?

6. What mass, in grams, would be needed to prepare 2.5 L of a 0.45 M potassium nitrate solution?
7. Calculate the mass of sodium hydroxide needed to prepare 480 mL of a 1.5 M solution.

8. How many moles of solute are in 500 mL of a 2.6 M solution of sodium chlorate?

9. What volume of 0.500 M sulfuric acid is needed to make 25.0 mL of a 0.125 M solution?
Solubility and Net Ionics
10. Describe the differences between a strong electrolyte, a weak electrolyte, and a nonelectrolyte. Be sure to give an example of each of these electrolytes in the process. 

11. Write a balanced equation for the dissociation (ionization, or“dissolving”) of the following salts in water: 



example:    CaI2   --> Ca+2 (aq) + 2 I-(aq) 
a) NaNO3 


b)    MgCl2 
c)   Na2SO4 
12. Use the solubility rules for ionic compounds to determine which of the following solutes would be soluble in water. Give your reasoning for each answer by stating which rule you used. 

              a) PbCl2 _______ (insol or sol) rule #: _____ 

              b) AgNO3 ______ (insol or sol) rule #:_____ 

              c) K2O ________ (insol or sol) rule #: _____                
d) BaSO4 ________ (insol or sol) rule #: _____ 

e) (NH4)2CO3 ________ (insol or sol) rule #: _____ 
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State whether a precipitate would be expected to form if the following solutions were mixed. If a precipitate will form, write a balanced equation for the reaction using “(s)” & “(aq)” when appropriate. If not, write “N.R.” (no reaction)... 

example: CaCl2(aq) and Na2SO4(aq):        CaCl2(aq) + Na2SO4(aq) ---> CaSO4(s) + NaCl(aq)

a) NaCl(aq) and Mg(NO3)2(aq) 

b) CuCl2(aq) and Ca(NO3)2(aq) 

c) Ba(NO3)2(aq) and Na2SO4(aq) 

d) HgBr2(aq) and Na2S(aq) 

e) NaOH(aq) and MgCl2(aq)
14. Write the net ionic equation for the reactions that formed precipitate from question 13. .  Remember to include charges on the ions and states.

Properties of Acids and Bases
15. List the differences between an acid and a base. Your description should include such things as whether both are electrolytes, which contains mostly hydronium ion or mostly hydroxide ion, expected colors in various indicators,  pH ranges, and two examples of an acid and a base that are present in your household. 
Acid






Base

16.  List 3 strong acids and explain why these acids are considered strong acids.
17. List 3 weak acids and explain why these acids are considered weak acids. 
18. List 2 strong bases and explain why these bases are considered strong bases. 
19. List 1 weak base and explain why it is considered a weak base. 
20. Write an equation for the complete dissociation (ionization) of the following acids in water: (follow example:) 
a) HClO4 ---> H+ + ClO4- 




d) H3PO4 
b) H2SO4 





e) HClO2
c) HBr






f) H2C2O4
21. Write an equation for the dissociation (ionization) of the following bases in water: (follow example:) 
a) Mg(OH)2 ---> Mg+ 2 + OH- 


d) KOH 
b) RbOH 




e) LiOH


c) Ba(OH)2 




f) CH3CH2NH (write Bronsted-Lowry hydrolysis)
22. What is the correct name for the H3O+ ion? _________________ 

23. Determine the conjugate base for the following acids: HCl: ______ HNO3: ______ NH4+: ______ 
H2O: ______ H3PO4: ______ 

24. Determine the conjugate acid for the following bases: OH-: ______ Br-: ______ NH3: ______ 
H2O: ______ CO3-2: ______ 

25.  Identify the conjugate acid/base pairs in the following reactions: 
a. HCN + H2O ( H3O+ + CN- 
acid: ______ base: ______ conjugate base: ______ conjugate acid: ______
b. H2O + HSO4- (  SO4-2 + H3O+ 
acid: ______ base: ______ conjugate base: ______ conjugate acid: ______ 

26. Write the equation for the dissociation of HNO3 in water, labeling each acid/base pair: 

27. Write the equation for the hydrolysis of CO3- 2 in water , labeling each acid/base pair: 

28. Some acids have a unique property: the ability to donate more than one proton (H+) per molecule. A molecule that can donate one proton is called a monoprotic acid. A molecule that donates two protons is a ____protic acid. A molecule that can donate three protons is called a ________ acid.
pH and pOH
29. What is the pH scale? 

30. What exactly do the initials “pH” stand for? _______________________________________ 

31. Why is pure water considered neutral on the pH scale? 

32. Classify each of the following as acidic, neutral, or basic. The pH of each item is also listed. 
a) tomatoes: 4.2 ______________ 
e) soil: 5.5 ______________ 
b) eggs: 7.8 ______________

 f) milk: 6.4 ______________ 
c) ammonia: 11.0 ______________ 
g) bleach: 12.0 ______________ 
d) tap water: 7.2 ______________ 
h) lye (NaOH): 14 ______________ 

33. Are the following solutions acidic, neutral, or basic?  

remember: [H+] = 1x10-7 is neutral 
[H+] > 1x10-7 is acidic
 [H+] < 1x10-7 is basic 


a) [H+] = 1 x 10-8 M ______________ 
e) [OH-] = 1 x 10-3 M ______________ 
b) [H+] = 7.3 x 10-1 M ______________ 
f) [OH-] = 1 x 10-7 M ______________ 
c) [H+] = 1.0 M ______________
 g) [OH-] = 0.00001 M _____________ 
d) [H+] = 1 x 10-5 M ______________ 
h) [OH-] = 4.9 x 10-6 M ______________ 

34.  Name each of the following acids and bases: 
a) HCl ___________________ 

f) NaOH ______________________ 
b) HNO3 ___________________ 
g) KOH ______________________ 
c) H2SO4 ___________________ 
h) HC2H3O2 ______________________ 
d) NH3 ___________________ 

i) H3PO4 ______________________ 
e) H2CO3 ____________________ 
j) Mg(OH)2 ______________________

35. What would be the pH of each of the following: (DANGER! beware of tricks... 

a) 0.0010 M HCl ____



 g) 0.024 M HCl ____ 

b) 0.0010 M HNO3 ____ 


h) 0.075 M KOH ____ 

c) 0.010 M NaOH ____ 



i) 0.000034 M HCl ____ 

d) 0.0035 M HCl ____ 



j) 0.000000000001M HCl ____ 

e) 1.0 M HBr ____ 



k) 12 M KOH ____ 

f) 1.0 M KOH ____ 



l) 12 M HCl ____
Neutralization and Titration; Weak Acids and Bases
36. What type of reaction is a neutralization reaction? 
37. Write the net ionic equation for any acid-base neutralization reaction. 
38. Write the balanced equation for these neutralization reactions: (remember to balance charges for ionic compounds!)
a. ___ HCl + ___ NaOH 
b. ___ HNO3 + ___ KOH 
c. ___ Ca(OH)2 + ___ H2SO4 
d. ___ Mg(OH)2 + ___ H3PO4 
39. What volume of oxalic acid would be required to neutralize 64.5 mL of 0.360 M sodium hydroxide? 
40. What is the molarity of a 75.0 mL perchloric acid sample that fully neutralizes 67.5 mL of 0.247 M potassium hydroxide? 
41. It was found that 24.8 mL of phosphoric acid was required to neutralize 59.7 mL of 1.02 M potassium hydroxide. What is the molarity of the acid? 
Consider the following titration curve

42. Which substance was in the beaker at the start of the titration?

43. This is a ___________ (strong/weak) acid titrated with a strong base. 
44. Place a dot (·) on the curve at the equivalence point. The pH at the equivalence point is ____. 

45. What volume of base was needed to reach the equivalence point? _______ mL
Weak Acids and Bases Calculations
46. Determine the equilibrium concentrations of HOCl,  OCl-, and H3O+ as well as the pH and percent ionization of  0.00125 M HOCl,  Ka = 3.5 x 10-8
47. A sample of 0.15 M ascorbate ion, HC6H6O6-, has a pH of 8.65.  Calculate the Kb of ascorbate.
48. A weak monoprotic acid has a percent ionization of 1.54% and a pH of 3.56.  Determine [H+]eq and the molarity of the acid.

49. Methylamine, CH3NH2, is a weak base that reacts with water by hydrolysis. A student obtains a 50.0 mL sample of a methylamine solution and determines the pH of the solution to be 11.77. 

(a) Write the balanced hydrolysis equation for methylamine, and write the expression for the

     equilibrium constant, Kb.

 


(b) Calculate the molar concentration of OH- in the 50.0 mL sample of the methylamine solution. 


(c)  Calculate the initial molar concentration of CH3NH2(aq) in the solution before it reacted with water

      and equilibrium was established.  Kb = 4.4 x 10-4.   

The 50.0 mL sample of methylamine solution, CH3NH2 (aq) is titrated with an HCl solution of unknown concentration.  The equivalence point of the titration is reached after 36.0 mL of the HCl solution is added. The pH of the solution at the equivalence point is 5.98.

a. Calculate the concentration of the HCl solution used to titrate the methylamine.

b. Using the axes provided, sketch the titration curve that results from the titration described above. On the graph, clearly label the equivalence point of the titration.
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