College Chemistry I
Chapter 3 Homework

1. Calculate the number of oxygen atoms in 29.34 g of sodium sulfate.

2. Potassium dichromate is used in tanning leather, decorating porcelain and water proofing fabrics.  Calculate the number of chromium atoms in 78.82 g potassium dichromate.

3. Calculate the mass in grams of 8.35 x 1022 molecules of carbon tetrabromide.

4. The number of hydrogen atoms in 0.050 mole of C3H8O3 is?

5. Copper (II) sulfate pentahydrate, CuSO4 . 5 H2O, is used as a fungicide and algaecide.  Calculate the mass of oxygen in 1.000 mol of copper (II) sulfate pentahydrate.

6. Lead (II) nitrate is a poisonous substance which has been used in the manufacture of special explosives and as a sensitizer in photography.  Calculate the mass of lead in 139 g of lead (II) nitrate.
7. Gadolinium oxide, a colorless powder which absorbs carbon dioxide from the air, contains 86.76 mass % Gd.  Determine its empirical formula.

8. Hydroxylamine nitrate contains 29.71 mass % N , 4.20 mass % H, and 66.63 mass % O.  

a. Determine its empirical formula.

b. If its molar mass is between 94 and 98 g/mol, what is its molecular formula?

9. A compound containing chromium and silicon contains 73.52 mass % chromium.  Determine its empirical formula.

10. Hydroxylamine hydrochloride is a powerful reducing agent which is used as a polymerization catalyst.  It contains 5.80 mass % H, 20.16 mass % N, 23.02 mass % O, and 51.02 mass % Cl. What is its empirical formula?

11. According to the equation

H2C2O4  . 2H2O  +  NaOH  →  H2O  +   Na2C2O4
if 36.56 mL of a 0.1026 M NaOH solution was required to neutralize the oxalic acid dihydrate in a 0.2712 g sample of impure oxalic acid dihydrate, what mass of oxalic acid dihydrate (molar mass = 126 g/mol) was present in the sample?

12. According to the equation

H2C2O4  . 2H2O  +  NaOH  →  H2O  +   Na2C2O4
if 39.32 mL of a 0.1026 M NaOH solution was required to neutralize the oxalic acid dihydrate in a 0.2923 g sample of impure oxalic acid dihydrate, what mass of oxalic acid dihydrate (molar mass = 126 g/mol) was present in the sample?

13. Sodium phosphate (Na3PO4 – molar mass = 164 g/mol) reacts with HCl (molar mass = 36.45 g/mol) to form H3PO4 (molar mass 98 g/mol) and NaCl (molar mass = 58.45 g/mol) according to the following equation.

 Na3PO4  +   HCl  →  H3PO4  +  NaCl
How many liters of 0.1 M HCl are required to react with 16.4 g of Na3PO4?

14. Sodium phosphate (Na3PO4 – molar mass = 164 g/mol) reacts with HCl (molar mass = 36.45 g/mol) to form H3PO4 (molar mass 98 g/mol) and NaCl (molar mass = 58.45 g/mol) according to the following equation.

 Na3PO4  +  HCl  →  H3PO4  +  NaCl
How many liters of 0.05 M HCl are required to react with 21.9 g of Na3PO4?

15. What is the percent yield of Mg3N2 if 73.9 g of Mg reacts with 31.6 g of N2 to produce 79 g of Mg3N2 according to the following chemical reaction? (Reaction may or may not be balanced.)

Mg   +    N2   →   Mg3N2
a. Balanced chemical equation?

b. Molar mass of Mg? 

c. Molar mass of N2? 

d. Molar mass of Mg3N2?

e. Theoretical yield of Mg3N2?

f. What is the limiting reagent?

g. Percent yield of Mg3N2?

16. What is the percent yield of HCl if 32.5 g of C2H5NSCl reacts with 38.4 g O2 to produce 5.12 g HCl according to the following equation?


C2H5NSCl   +   O2   →   CO2   +   H2O   +   NO2   +   SO3   +   HCl

a. Balanced chemical equation?

b. Molar mass of C2H5NSCl? 

c. Molar mass of O2? 

d. Molar mass of HCl?

e. Theoretical yield of HCl?

f. What is the limiting reagent?

g. Percent yield of HCl?

17. What is the percent yield of carbon monoxide if 11.6 g of C2H3F reacts with 15.9 g of O2 to produce 12.35 g of CO according to the following equation (equation may or may not be balanced).

  C2H3F +   O2  →  CO   +  F2  +  H2O

a. Balanced chemical equation?

b. Molar mass of C2H3F? 

c. Molar mass of O2? 

d. Molar mass of CO?

e. Theoretical yield of CO?

f. What is the limiting reagent?

g. Percent yield of CO?
18. What is the percent yield of water if 89.6 g of C4H10S2 reacts with 124 g of O2 to produce 32.19 g of H2O according to the following equation (equation may or may not be balanced).

C4H10S2   +    O2    →    CO2   +   H2O    +   SO3
a. Balanced chemical equation?

b. Molar mass of C4H10S2? 

c. Molar mass of O2? 

d. Molar mass of H2O

e. Theoretical yield of H2O?

f. What is the limiting reagent?

g. Percent yield of H2O?

19. What is the percent yield of Br2 if 12.3 g of C2H3O2Br reacts with 7.79 g of O2 to form 5.83 g Br2? (Reaction may not be balanced.

C2H3O2Br   +  O2    →   CO2  +  H2O  +  Br2
a. Balanced chemical equation?

b. Molar mass of C2H3O2Br? 

c. Molar mass of O2? 

d. Molar mass of Br2?

e. Theoretical yield of Br2?

f. What is the limiting reagent?

g. Percent yield of Br2?

20. What is the percent yield of sulfur dioxide if 91.3 g of C6H6S2 reacts with 123 g O2 to form 50.83 g of SO2? 

C6H6S2 +  O2   →  CO2  +  H2O  +  SO2
a. Balanced chemical equation?

b. Molar mass of C6H6S2? 

c. Molar mass of O2? 

d. Molar mass of SO2?

e. Theoretical yield of SO2?

f. What is the limiting reagent?

g. Percent yield of SO2?

21. What is the percent yield of sodium hydroxide if 31.3 g of sodium oxide reacts with 96.6 g of water to produce 32.1 g of sodium hydroxide according to the following equation. 

Na2O  +  H2O  →  NaOH
a. Balanced chemical equation?

b. Molar mass of Na2O? 

c. Molar mass of H2O? 

d. Molar mass of NaOH?

e. Theoretical yield of NaOH?

f. What is the limiting reagent?

g. Percent yield of NaOH?

22. Aluminum oxide forms when aluminum reacts with oxygen.  If a mixture of 82.49 g of aluminum reacts with 117.65 g oxygen, what mass of aluminum oxide can be formed?
Al (s) + O2 (g)   →  Al2O3
23. A 0.150 M NaCl solution is referred to as a physiological saline solution because it has the same concentration of salts as normal human blood.  Calculate the mass of solute needed to prepare 275.0 mL of a physiological saline solution.

24. Sodium chlorate is used as an oxidizer in the manufacture of dyes, explosives and matches.  Calculate the mass of solute needed to prepare 1.575 L of 0.00250 M NaClO3.

25. Calcium chloride is used to melt ice and snow on roads and sidewalks and to remove water from organic liquids.  Calculate the molarity of a solution prepared by diluting  165 mL of 0.688 M calcium chloride to 925.0 mL.

26. What will be the final volume of a solution prepared by diluting 25 mL of 8.25 M sodium hydroxide to a concentration of 2.40 M?

27. What volume, in L, of 10.0 M HCl is needed to make 2.00 L of 2.00 M HCl solution by diluting with water? 
