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CHM 111 
Intro to Balancing Chemical Equations (SOLUTIONS) 
Unit 3 Concepts 
By Dr. Shawn P. Shields 

1. For each substance given, identify the number of each type of element in the compound. 
Example: C6H12O6 

The subscript just after each element gives the number of 
atoms of that element contained in the compound. 
There are 6 C atoms, 12 H atoms, and 6 O atoms in C6H12O6 
a) Al2O3 
2 Al atoms and 3 O atoms 
b) NaCl 
1 Na atom and 1 Cl atom (the "1" subscript is assumed when no subscript appears in 
the chemical formula for that element.) 
c) CuO2 
1 Cu atom and 2 O atoms (remember, the "1" subscript is assumed when no subscript 
appears in the chemical formula for that element.) 
d) C2H6 
2 C atoms and 6 H atoms 
e) CH3CH2OH 
This one is a bit trickier. Add together the total number of C atoms, the total 
number of H atoms, and identify the number of O atoms in the compound ethanol. 
2 C atoms, 6 H atoms, and 1 O atom 
f) C6H8O6 (molecular formula for vitamin C) 
6 C atoms, 8 H atoms, and 6 O atoms 
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Information: 

The phases for each reactant or product in the chemical reaction below are given in 
parentheses. 


(g) means the substance is a gas 

(l) means the substance is a liquid 

(s) means the substance is a solid 

(aq) means "aqueous", which simply identifies that the substance is dissolved in water 

The number in front of each reactant and product molecular formula is called the 
"coefficient". 
It is necessary to multiply the coefficient by the number of the type of atom in the molecular 
formula to get the total number of that type of atom in the chemical reaction. 
2. Determine the total number of atoms of each type in the compounds given below. The number in 
front of the compound is the coefficient. If no number is given, assume the coefficient is "1". 
a) 2Al2O3 
4 Al atoms and 6 O atoms 
b) 15 NaCl 
15 Na atoms and 15 Cl atoms 
c) CuO2 
1 Cu atom and 2 O atoms 
d) 3 C2H6 
6 C atoms and 18 H atoms 
e) 4 CH3CH2OH 
This one is a bit trickier. Add together the total number of C atoms, the total 
number of H atoms, and identify the number of O atoms in the compound ethanol. 
2 C atoms, 6 H atoms, and 1 O atom, then multiply each of them by 4 (the 

coefficient) 
8 C atoms, 24 H atoms, and 4 O atoms 
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f) 2 C6H8O6 (molecular formula for vitamin C) 
12 C atoms, 16 H atoms, and 12 O atoms 
3. Identify the reactants and products in each of the chemical equations given below. Then, balance 
each of the equations. 

a) C2H4 (g) + O2 (g)       (
CO2 (g) + 
H2O (l) 

reactants 
products 
balanced 
C2H4 (g) 
+
3 O2 (g) 
(
2 CO2 (g) 
+
2 H2O (l) 

(The coefficient for C2H4 is assumed to be "1" when no coefficient is given) 

b) N2 (g) + O2 (g) ( N2O4 (g) 

reactants 
products 
balanced 
N2 (g) 
+
2 O2 (g) 
(
N2O4 (g) 

(The coefficient for N2 and N2O4 is assumed to be "1" when no coefficient is given) 

c) Al (s) + O2 (g)      (
   Al2O3 (s) 
reactants 
products 

𝟑 
balanced 
2 Al (s) 
+
O2 (g) 
(
Al2O3 (s) 
𝟐 

we need all coefficients to be whole numbers, so multiply the coefficient of every 
substance in the chemical equation by 2 

4 Al (s) 
+
𝟑 O2 (g) 
(
2 Al2O3 (s) 
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d) Al (s) + Cl2 (g) (
AlCl3 (s) 
reactants 
products 
balanced 
2 Al (s) 
+
3 Cl2 (g) 
(
2 AlCl3 (s) 

(How did we end up with these coefficients? Ask if you need help.)

e) H2 (g) + O2 (g) (
H2O (l) 
reactants 
products 
balanced 
2 H 2 ( g) 
+
O2 (g) 
(
2 H2O (l) 

(How did we end up with these coefficients? Ask if you need help.)

f) C2H6 (g) + O2 (g) 
(
CO2 (g) + 
H2O (l) 
reactants 
products 

𝟕 
balanced 
C2H6 
+
O2 
(
2 CO2 
+
3 H2O 
𝟐 

Remember, we need all coefficients to be whole numbers, so multiply the entire 
equation by 2 

𝟕 
2 (C2H6 (g) 
+
O2 (g) 
(
2 CO2 (g) 
+
3 H2O (l)) 
𝟐 

2 C2H6 (g) 
+
7 O2 (g) 
(
4 CO2 (g) 
+
6 H2O (l) 

