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Chapter 5. Chemical Accounting
5.1 Chemical Sentences: Equations

Conservation of mass

Reactants → Products 
(s)  
=
solid 

(l)
=
liquid 

(g)
=
gas 

(aq)
=
aqueous solution 

Coefficients 

5.2 Volume Relationships in Chemical Equations

Law of Combined Volumes:  

5.3 Avogadro’s Number and the Mole
Avogadro’s hypothesis:  

6.02 x 1023
The Mole
Formula mass =
sum of the atomic masses
molecular mass
5.4 Molar Mass: Mole-to-Mass and Mass-to-Mole Conversions
SUGAR, SALT, CARBON, COPPER, HELIUM
22.4 L 

STP  P = 1 atm, T = 0 oC. 

Mole and Mass Relationships in Chemical Equations

Stoichiometry

coefficients = moles. 

Steps in a Stoichiometric Calculation: 
1. Write and balance the chemical equation 

2. Determine molar masses 

3. Use the coefficients of the balanced equation 

4. Convert moles to grams. 

5.5 Solutions

solution concentration. 


dilute solution

 concentrated solution 
Molarity (M) = mol/liter

Percent Concentration 

Percent by volume =   (volume of solute/volume of solution)  x 100   
Percent by mass =   (mass of solute/mass of solution)  x 100                                   

Questions
Page 143: 5.1, 5.2, 5.3, 5.4

Pages 144-145: 8, 12, 14, 20, 22, 24, 26, 28a, 30a, 32a, 32c, 34, 38, 40, 42b, 44, 46
Problem 36

C7H8 + HNO3 ( C7H5N3O6 + H2O

1N ( 3N

C7H8 + 3HNO3 ( C7H5N3O6 + H2O

9O ( 7O

C7H8 + 3HNO3 ( C7H5N3O6 + 3H2O

454g of C7H8 

How many grams of HNO3?

C7H8
C: 7 x 12.0107 = 84.0749

H: 8 x 1.00794 = 8.06352

84.0749 + 8.06352 = 92.1384 g/mole C7H8
454g / 92.1384 g/mole = 4.93 moles C7H8
3 moles HNO3 / 1 mole C7H8

4.93 moles C7H8 x (3 moles HNO3 / 1 mole C7H8) = 14.8 moles HNO3
HNO3
H: 1 x 1.00794 = 1

N: 1 x 14.00674 = 14.00674 

O: 3 x 15.9994 = 47.9982

1.00794 + 14.00674 + 47.9982 = 63.0129 g/mole HNO3
14.8 moles HNO3 x 63.0129 g/mole HNO3 = 933 g HNO3
Page 145, problem 38

C2H2  +  O2 ( CO2  +  H2O

C2H2  +  O2 ( 2CO2  +  H2O

2C2H2 +  O2 ( 4CO2  +  H2O

2C2H2 + O2 ( 4CO2 +  2H2O

2C2H2 + 5O2 (4CO2 + 2H2O

C2H2 : 2 x 12.0107 + 2 x 1.00794 = 26.03728 = 26.0373

O2 : 2 x 15.9994 = 31.9988

52.0g / 26.0373 = 1.99713488 = 2.00 moles

2 : 5 ratio

Therefore 2 moles of acetylene would require 5 moles of oxygen

5 x 31.9988 = 159.994 = 160.g
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