
 CLAS – Chem 1A – Chapter 3 
  
  
1. Three naturally occurring isotopes of potassium are 39K, 38.96 amu, 40K, 39.96 amu, and 41K.  The natural 
 abundances of 39K and 41K are 93.26% and 6.73 %, respectively.  Determine the atomic mass of 41K.   
  
2.  Chlorine has two naturally occurring isotopes; Cl-35 and Cl-37.  The atomic mass of chlorine listed on the periodic 
 table is 35.45 amu.  Determine the atomic ratio of Cl-35 to Cl-37 in nature?    
 
3.  For which of the following compounds does 1.00 g represent 3.32 × 10-2 mol? 
 a.  NO2          b.  H2O          c.  C2H6          d.  NH3          e.  CO 
 
4.  A single atom of an element weighs 5.81x10 –23 g.  Identify the isotope. 
 a.  103Rh         b.  45Sc        c.  35Cl          d. 80Br          e.  None of the above 
 
5.  How many hydrogen atoms are in 6.3 mg sample of methane?  
 a.  6.0 x 1023          b.  2.4 x 1024          c.  9.5 x 1020          d.  2.4 x 1020          e.  9.5 x 1023 
 
6. An alkali metal oxide contains 83.01% metal by mass.  Determine the identity of the metal. 
 a.  Ca          b.  K          c.  Li          d.  Na          e.  Zn 
 
7.  Compound X2Y has 60% X by mass.  Calculate the percent by mass of Y for the compound XY3? 
 a.  40 %          b.  80 %          c.  75%          d.  60 %          e.  30 % 
 
8.  Consider the following unbalanced reaction – assume the reaction goes to completion. 

    NH3 +   O2 →   NO2 +   H2O  
       How many moles of oxygen gas are required to make 12.8 moles of nitrogen dioxide? 
 
9.  Consider the following unbalanced reaction – assume the reaction goes to completion. 
   Fe + H2O → Fe3O4 + H2 
 How many grams of Fe3O4 can be produced from 9.64 g of water? 
 
10.  Consider the following unbalanced reaction – assume the reaction goes to completion. 
   P4 + F2 → PF3 
 Identify the limiting reagent if 3 moles of P4 are combined with 15 moles of F2. 
 
11.  Consider the following unbalanced reaction – assume the reaction goes to completion. 
   CaO + C → CaC2 + CO2 
 Identify the limiting reagent if 10.00 g of calcium oxide is combined with 2.80 g of carbon. 
 
12.  Consider the following unbalanced reaction – assume the reaction goes to completion. 
   MoS2 + O2 → MoO3 + SO2 
 How many grams of each species will be present if 15.00 g of MoS2 is combined with 4.00 g O2? 
  
13.  Consider the following unbalanced reaction – assume the reaction goes to completion. 

   P4O10 (s) + PCl5 (g) → POCl3 (g) 
 
 When 35 g of solid P4O10 and 42 g of gaseous PCl5 is combined 47 g of POCl3 is produced.  What is the percent 
 yield for this process? 
  a.  76 %          b.  25 %          c.  91 %          d.  47 %          e.  52 % 
 



14.  A 1.40 g sample of silicon is allowed to react with fluorine to produce 5.2 g of a product. What is the empirical 
 formula of the compound? 
  a.  SiF          b.  SiF2          c.  SiF4          d.  Si2F          e.  Si2F3 
 
15.  The empirical formula for xylene is C4H5 and xylene has a molar mass of 106.16 g/mol.  Determine the molecular 
 formula for xylene. 
  a.  C4H5          b.  C8H10          c.  C12H15          d.  C16H20 

 
16.  A 0.4647-g sample of a compound known to contain only carbon, hydrogen, and oxygen was burned in oxygen to 
 yield 0.8635 g of CO2 and 0.1767 g of H2O. What is the empirical formula of the compound? 
  a.  CHO          b.  CH2O          c.  C2H2O          d.  C3H2O          e.  C3H3O2 
 

17. (Feldwinn) Two compounds contain the same metal and oxygen.  Respectively there is 13.38% and 9.334% oxygen.  

 A.  Calculate the mass of oxygen per 1.000 g of metal.   

 B.  If the first compound is MO2 what is the formula of the second compound? 

 C.  Identify the metal 

 

 

 
 
 
Average Atomic Mass = (fraction of isotope A)(mass of isotope A) + (fraction of isotope B)(mass of isotope B) + etc.  
   

Percent by mass = (mass of 1 part)x100

(Total mass) 
  

 
Empirical Formula ⇒ the lowest whole number molar ratio of the elements in a compound 
 1.  Convert given values into moles for each element 
 2.  Divide all moles by the smallest mole value 
 3.  If you have all whole numbers you have the EF – if not try multiplying them all by 2 or 3 etc. 
 
Molecular Formula ⇒ the actual molar ratio of the elements in a compound – it is a multiple of the empirical formula (x1, 

x2 etc.) 
 1.  Derive empirical formula 
 2.  Determine the empirical mass  

 3.  
(𝑀𝑜𝑙𝑎𝑟 𝑚𝑎𝑠𝑠)

(𝑒𝑚𝑝𝑖𝑟𝑖𝑐𝑎𝑙 𝑚𝑎𝑠𝑠) 
  = multiple 

 4.  Multiply the empirical formula by the multiple 
 
Methodology for Reaction Stoichiometry Problems 
 1.  Write a balanced chemical reaction 
 2.  Convert given value(s) into moles (you may have to ID the limiting reagent) 
 3.  Use reaction coefficients as a molar ratio 
 4.  Convert moles of your unknown into the desired units  
 
Limiting Reagent ⇒ Limits the amount of product that is produced due to running out 1st - The limiting reagent is used to 

determine the maximum yield of product/s aka the theoretical yield and the maximum consumption of reactants 
aka the theoretical consumption 

  Identifying Limiting Reagents: 
   1.  Convert all given values of reactants into moles 
   2.  Divide each mole value by the coefficient 
   3.  The smallest number identifies the LR 


