Practice Test 1

1. Arrange the following in order of increasing mass: 1.06 mol SF4; 117 g CH4; 8.7 x 1023 molecules of Cl2O7; and 417 x 1023 atoms of Ar (argon).
2. Burning of a compound of calcium, carbon, and nitrogen in oxygen in a combustion train generates calcium oxide, nitrogen dioxide, and carbon dioxide. A small sample gives 2.389g CaO, 1.876g CO2, and 3.921g NO2. Determine the empirical formula of the compound. 
3. For each chemical equation, balance the reaction, then calculate the mass of the underlined reactant that is required to produce 1.000g of the underlined product. 
NaCl +   BeF2 →   NaF +   BeCl2
FeCl3 +  Be3(PO4)2 →   BeCl2 +   FePO4
AgNO3 +   LiOH →   AgOH +   LiNO3
CH4 +   O2 →   CO2 +   H2O
Mg +   Mn2O3 →  MgO +   Mn
4. A yield of 3.00g KClO4 is obtained from the (unbalanced) reaction 

KClO3 →      KClO4    +    KCl 

when 4.00g of the reactant is used. What is the percentage yield of the reaction?
5. Define/describe these terms:

law of multiple proportions

heterogeneous/ homogenous

Robert Boyle

John Dalton

Joseph Gay-Lussac

empirical formula vs. molecular formula

     6. Indicate the number of protons, neutrons, and electrons in the following atoms

1. 232Th


2. 55Fe


3. 39K


4. 197Au
       7. A sample of one oxide of tin, SnO, is found to consist of 0.742g of tin and .100g of oxygen. A sample of a second oxide of tin consists of 0.555g of tin and 0.150g of oxygen. What must be the formula for this second oxide? 
    8. The two naturally occurring isotopes of nitrogen are nitrogen-14, with an atomic mass of 14.003074u; and nitrogen-15, with an atomic mass of 15.000108u. What are the percent natural abundances of these isotopes?
       9.   Nitrogen reacts with hydrogen to form ammonia,

N2 +    H2 →     NH3

which burns in the presence of oxygen to form nitrogen oxide,


NH3     +     O2 →         NO       +          H2O


which reacts with excess oxygen to form nitrogen dioxide,


NO      +          O2        →         NO2


which dissolves in water to give nitric acid


NO2          +          H2O        →          HNO3         +         NO


Calculate the mass of nitrogen needed to make 150 grams of nitric acid, assuming an excess of


all other reactants (NOTE: chemical equations are not balanced)
10. Calculate the number of moles of nitrogen dioxide, NO2, that could be prepared from 0.35 mol of nitrogen oxide and 0.25 mol of oxygen,



2 NO  +   O2    → 2NO2

Identify the limiting reagent and the excess reagent in the reaction. What would happen to the 
potential yield (or theoretical yield) of NO2 if the amount of NO were increased? What if the 
amount of O2 were increased?
