Chem. 1A Chapter 3 Worksheet
Name

1.
Balance the equation
NH3(g) + O2(g) à NO(g) + H2O(g)

4NH3(g) + 5O2(g) à 4NO(g) + 6H2O(g)

2.
What is the molecular weight of aluminum sulfate (Al2(SO4)3)?


2(26.98) + 3(32.07) 12(16.00) = 342.17 g/mol

3.
How many moles of N2 are in 1.23 x 105 g of N2?

4.
Calculate the percent by weight of oxygen in K2SO4. 


4(16.00)/[2(39.10) + 32.06 + 4(16.00)] x 100% = 36.73%

5.
A 0.2304g sample of a compound that contains C, H and O produces 0.5452g CO2 and 0.2232g of H2O when burned with an excess of oxygen.  
What is the empirical formula of this compound?

6.
A compound contains 65.4% carbon, 5.45% hydrogen and 29.1% oxygen and has a molecular weight of 110. amu, what is it's molecular formula?

Assume 100 g of the compound. calculate moles
65.4 g C/12.01 g/mol = 5.45 mol C
5.45 g H/ 1.01 g/mol = 5.40 mol H
29.1 g O/16.00 g/mol = 1.82 mol O
Divide by smallest
5.45 mol C/1.82 = 2.99 ~ 3
5.40 mol H/1.82 = 2.97 ~ 3
1.82 mol O/1.82 = 1
Empirical formula is C3H3O with an empirical mass of 55.06 amu
110./55.06 = 2
Molecular formula is C6H6O2 

7.
In the reaction
Fe2O3(s) + 2Al(s) ( 2Fe(s) + Al2O3(s)
How much iron (III) oxide is required to produce 47.0 g of iron?

47.0 g Fe/55.85 g/mol (1 Fe2O3/2 Fe)(159.7 g/mol Fe2O3) = 67.2 g Fe2O3 

8.
Consider the reaction
2H2 (g) + O2 (g) à 2H2O (g) 
Identify the limiting reagent in the reaction mixtures given:
0.75 mol H2 and 0.75 mol O2 

H2 

9.
In the reaction
Zn(s) + H2SO4(aq) à ZnSO4(aq) + H2(g)
What is the percent yield of zinc sulfate when 50.0 g of zinc is reacted with excess sulfuric acid to yield 94.3 g of zinc sulfate?

50.0 g Zn/65.37 g/mol = 0.765 mol Zn
0.765 mol Zn (1 ZnSO4/1 Zn)(161.43 g/mol) = 123 g ZnSO4 
94.3 g/123 g (100 %) = 76.7%

10.
In the reaction
Zn(s) + H2SO4(aq) à ZnSO4(aq) + H2(g)
What is the theoretical yield of zinc sulfate when 50.0 g of zinc is reacted with 1.30 moles of sulfuric acid?

50.0 g Zn/65.37 g/mol = 0.765 mol Zn
0.765 mol Zn/1.30 mol H2SO4 = 0.59 < 1 (stoichiometric ratio)[Zn is limiting reactant]
0.765 mol Zn (1 ZnSO4/1 Zn)(161.43 g/mol) = 123 g ZnSO4 

