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1. Identify the Evidence of chemical change

➢ Change in temperature

➢ Change in color

➢ Odor, gas, or bubbles may form.

Evidence of a chemical reaction
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2. Balance chemical equations
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3. Classify of chemical reactions
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• In a combustion reaction, oxygen combines 
with a substance and releases energy in the 
form of heat and light.

• Heated hydrogen reacts with oxygen to 
produce heat and water in a combustion 
reaction. This is also a synthesis reaction.

3. Classify of chemical reactions
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• A synthesis reaction is a reaction in which two 
or more substances react to produce a single 
product.

• When two elements react, the reaction is 
always a synthesis reaction.

3. Classify of chemical reactions
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3 & 4. Classify of chemical reactions
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7 & 8. Convert of moles to number of representative 

particles and vice versa
1 mole is the number of atoms in 12 g of pure 

carbon-12, or 6.02 × 1023 representative particles

Moles to Particles

• Use Avogadro’s number as 

a conversion factor.

• Number of molecules in 

3.50 mol of sucrose:

• Express 2.11 × 1024 molecules of sucrose 

in moles: 

Particles to Moles

• Use the inverse of 

Avogadro’s number as a 

conversion factor.
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9, 10 & 12. Convert the number of moles to the mass of a 

compound and vice versa 

Moles to Mass

• Suppose you need 3.00 mol of 

copper for a chemical reaction

• 3.00 mol of copper has a mass of 

191 g.
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9, 10 & 12. Convert the number of moles to the mass of a 

compound and vice versa 
Use with Example Problem 7.

Problem 
The characteristic odor of garlic is due to allyl sulfide 

[(C3H5)2S]. What is the mass of 2.50 mol of (C3H5)2S?

SOLVE FOR THE UNKNOWN

Calculate the molar mass of (C3H5)2S.

• Multiply the moles of S in the compound 

by the molar mass of S.

1 mol S × 32.07 g S
1 mol S

= 32.07 g S

• Multiply the moles of C in the compound 

by the molar mass of C.

6 mol C × 12.01 g C
1 mol C

= 72.06 g C

• Multiply the moles of H in the compound 

by the molar mass of H.

10 mol H × 1.008 g H
1 mol H

= 10.08 g H

SOLVE FOR THE UNKNOWN

• Total the mass values.

molar mass = (32.07 g + 72.06 g + 10.08 g) = 

114.21 g/mol (C3H5)2S

Use a conversion factor—the molar mass—
that relates grams to moles.

• Apply the conversion factor.

moles (C3H5)2S × grams(C3H5)2S
1 mol(C3H5)2S

= mass(C3H5)2S

• Substitute moles (C3H5)2S = 2.5 mol, molar 

mass (C3H5)2S = 114.21 g/mol, and solve.

2.50 mol (C3H5)2S × 114.21 g (C3H5)2S
1 mol (C3H5)2S

= 286 g (C3H5)2S
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6. Predict whether reactions in aqueous solutions will 

produce gas
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6. Predict whether reactions in aqueous solutions will 

produce water
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5 & 6. Predict whether reactions in aqueous solutions will 

produce precipitate
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5 & 6. Predict whether reactions in aqueous solutions will 

produce precipitate
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11. Identify the mole relationships shown by a chemical 

formula
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13. Explain what is meant by the percentage composition of the compound
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14. determine of the empirical and molecular formulas for a compound from mass percent 

Empirical formula - the simplest whole number ratio of atoms 
of each element present in a compound

Nora



Molecular formula - the actual number of and type of atoms

of each element in a molecule

e.g. C4H8 = (CH2)2. 

Go through example 

problem 11 from the 

textbook page number 

194

14. determine of the empirical and molecular formulas for a compound from mass percent 
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15. Identify the relationships can be derived from a 

balanced chemical equation
Use with Example Problem 1.

Problem 
The combustion of propane (C3H8) provides energy 

for heating homes, cooking food, and soldering 

metal parts. Interpret the equation for the 

combustion of propane in terms of representative 

particles, moles, and mass. Show that the law of 

conservation of mass is observed.

SOLVE FOR THE UNKNOWN

The coefficients in the chemical 

equation indicate the number of 

molecules.

1 molecule C3H8 + 5 molecules O2 →     
3 molecules CO2 + 4 molecules H2O

The coefficients in the chemical 

equation also indicate the number of 

moles.

1 mol C3H8 + 5 mol O2 → 3 mol CO2 + 

4 mol H2O

SOLVE FOR THE UNKNOWN

To verify that mass is conserved, first convert moles of reactant and 

product to mass by multiplying by a conversion factor—the molar 

mass—that relates grams to moles.

moles of reactant or product × grams reactant or product
1 mol reactant or product

= grams of reactant or product

• Calculate the mass of the reactant C3H8.

1 mol C3H8 × 44.09 g C3H8
1 mol C3H8

= 44.09 C3H8

• Calculate the mass of the reactant O2.

5 mol O2 × 32.00 g O2
1 mol O2

= 160.0 g O2

• Calculate the mass of the reactant CO2.

3 mol CO2 × 44.01 g CO2
1 mol CO2

= 132.0 g CO2• Calculate the mass of the reactant H2O.

4 mol H2O × 18.02 g H2O
1 mol H2O

= 72.08 g H2O

• Add the masses of the reactants.

44.09 g C3H8 + 160.0 g O2 = 204.1 g reactants

• Add the masses of the products.

132.0 g CO2 + 72.08 g H2O = 204.1 g products

• The law of conservation of mass is observed.

204.1 g reactants = 204.1 g products Nora
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16. Write the mole ratios from a balanced chemical 

equation 

•Ratio between the numbers of moles of any two 
substances in a balanced chemical equation

•2Al(s) + 3Br2(l) → 2AlBr3(s)

•Possible to write 3 unique mole ratios:

•Al:Br2 (2:3)  Al: AlBr3 (2:2)  Br2:AlBr3 (3:2)

•Get 3 more ratios from inverses of above for a total 
of 6 for this reaction
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17 & 18. Apply the steps to solve stoichiometric problems
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19. Determine the limiting reactant In a chemical reaction

• The limiting reactant is the reactant that is completely 
consumed during a chemical reaction. Reactants that 
remain after the reaction stops are called excess reactants.
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19. Determine the limiting reactant In a chemical reaction

Go through example 

problem 5 from the 

textbook page number 

227
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20. Calculate of the theoretical yield of a chemical reaction
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