Chapter 4 Study Guide

1. What does solubility mean, how does it occur, what do you call the process?

2. A 20.0-g sample of HF is dissolved in water to give 2.0 x 102 mL of solution. The concentration of the solution is:

3. How many grams of NaCl are contained in 350. mL of a 0.250 M solution of sodium chloride?

4. A 54.8 g sample of SrCl2 is dissolved in 112.5 mL of solution.  Calculate the molarity of this solution.

5. What mass of solute is contained in 256 mL of a 0.895 M ammonium chloride solution?

6. A 51.24-g sample of Ba(OH)2 is dissolved in enough water to make 1.20 liters of solution. How many mL of this solution must be diluted with water in order to make 1.00 liter of 0.100 molar Ba(OH)2?

7. How many grams of NaOH are contained in 5.0 x 102 mL of a 0.80 M sodium hydroxide solution?

8. List the strong acids and strong bases.
9. Write the molecular, complete ionic, and net ionic equations for the following reactions:

 
a. Aqueous solutions of aluminum sulfate and sodium hydroxide are mixed. 

b. Aqueous solutions of phosphoric acid and iron(III) nitrate are mixed.

c. Aqueous solutions of cobalt(II) chloride and carbonic acid are mixed.

d. Aqueous solutions of KOH and Mg(NO3)2 are mixed.

e. Aqueous solutions of barium chloride and silver nitrate are mixed.

f.  Aqueous solutions of sodium sulfide and copper(II) chloride are mixed.
10. The concentration of a salt water solution which sits in an open beaker increases over time. Explain.
11. Circle the following compounds that are insoluble in water?


CaCl2

PbSO4

CuSO4

MgOH

K2CrO4

Ca(MnO4)2

sodium sulfide

barium nitrate

ammonium sulfate
potassium phosphate

12. When NH3(aq) is added to Cu2+(aq), a precipitate initially forms. What is it’s formula?
13. A solution contains the ions Ag+, Pb2+, and Ni2+. Dilute solutions of NaCl, Na2SO4, and Na2S are available to separate the positive ions from each other. In order to effect separation, the solutions should be added in which order?

14. A 0.307-g sample of an unknown triprotic acid is titrated to the third equivalence point using 35.2 mL of 0.106 M NaOH. Calculate the molar mass of the acid.

15. A student weighs out 0.568 g of KHP (molar mass = 204 g/mol) and titrates to the equivalence point with 36.78 mL of a stock NaOH solution. What is the concentration of the stock NaOH solution? KHP is an acid with one acidic proton.

16. List the oxidation number of each atom in the following compounds:


CH4

CO2

NH4+

Na2SO4

Cr2O72-

C2H4
17. List what is oxidized, reduced, oxidizing agent, reducing agent, and ½ reactions for the following:


a. 2Ca(s) + O2(g) 2CaO(s)

b. N2(g) + 3H2(g)  2NH3(g) 

c. NaBr + Cl2    ___ + ___ 

d. Zn + H2SO4  ZnSO4 + H2

e. 8NaI + 5H2SO4  4I2 + H2S + 4Na2SO4 + 4H2O (don’t do ½ reactions for this 1)
18. Diabetics often need injections of insulin to help maintain the proper blood glucose levels in their bodies. How many moles of insulin are needed to make up 45 mL of 0.0052 M insulin solution?




19. Balance the following reactions that occur in acidic conditions:

a. NO3– + I–  IO3– + NO2 

b. IO3– + I–  I2

c. MnO4– + Fe2+  Fe3+ + Mn2+
20. Balance the following reactions that occur in basic conditions:

a. MnO42– + C2O42–  MnO2 + CO32–

b. Cl2  Cl– + ClO3– 

21. List the amount of ppt formed and the molarity of each of the ions remaining in solution:


a. You mix 260. mL of 1.20 M lead(II) nitrate with 300. mL of 1.90 M potassium iodide. 


b. You mix 60.0 mL of 1.0 M silver nitrate with 25.0 mL of 0.80 M sodium chloride. 


c. You mix 75.0 mL of 2.50 M solution of Na2CrO4(aq) with 125 mL of a 2.50 M solution of AgNO3(aq).

d. You mix 15.0 mL of a 1.00 M solution of AgNO3 and 10.0 mL of a 1.00 M aqueous solution of K2CrO4
Answers
1.  Look it up

2.  5.0M

3.  5.11g

4.  3.07M

5.  12.3g

6.  400.mL

7.  16g

8.  HCl, HBr, HI, HClO3, HClO4, HIO4, HNO3, H2SO4
9.  
a.  Al3+  +  3OH-    Al(OH)3

b.  Fe3+  +  PO43-    FePO4

c.  Co2+  +  CO32-    CoCO3

d.  Mg2+  +  2OH-    Mg(OH)2

e.  Ag+  +  Cl-    AgCl

f.  Cu2+  +  S2-    CuS
10.  Hint: Evaporation of water from the solution decreases volume (liters) but moles remain constant
11.  PbSO4 and MgOH

12.  Cu(OH)2
13.  Na2SO4, NaCl, Na2S

14.  247 g/mol

15.  0.0757M

16. See me during class
17.  
a. 
Ox:  
Ca

Red:
O2

b. 
Ox:  
H2

Red:
N2

c. 
Ox:  
Br-

Red:
Cl2

d. 
Ox:  
Zn

Red:
H+

e. 
Ox:  
I-

Red:
S (S6+    S2-)
18.  2.3 x 10-4 mol
19. 
a. 
6H+  +  6NO3-  +  I-    6NO2  +  3H2O  +  IO3-

b. 
6H+  +  IO3-  +  5I-    3I2  +  3H2O


c. 
5Fe2+  +  MnO4-  +  8H+    5Fe3+  +  Mn2+  +  4H2O

20. 
a.  
MnO42-  +  C2O42-    MnO2  +  2CO32-
(MnO42- is a typo, the correct answer is below)



2H2O  +  4MnO4-  +  3C2O4    4MnO2  +  6CO32-  +  4OH-

b. 
6OH-  +  3Cl2    5Cl-  +  ClO3-  +  3H2O
21. 
a.  131g PbI2

      b.  2.9g AgCl

        c.  52.1 g Ag2CrO4

 d.  2.49 g Ag2CrO4
	 Ag+
	0.47

	Cl-
	None

	Na+
	0.24

	NO3-
	0.71


	Ag+
	None

	CrO42-
	0.16

	Na+
	1.88

	NO3-
	1.57


	Ag+
	None

	CrO42-
	0.10

	K+
	0.800

	NO3-
	0.600


	 Pb2+
	0.048M

	I-
	None

	K+
	1.02

	NO3-
	1.11


