
Skill 1: Computation of Formula Mass
Formula to be used = ∑ atomic mass x subscript of the element in the formula

Process

For every element, multiply the subscript of the atom in the formula by the atomic mass of the element.

Then add all the products

The unit of formula mass is g (that is, grams)

Example

Find the formula mass of glucose, whose formula is C6H12O6

Solution

(12 x 6) + (1 x 12) + (16 x 6) = 72 +12 +96 = 180

Answer: The formula mass of glucose = 180 g

Your turn

Find the formula mass of 

Sucrose, C12H22O11

Aluminum oxide Al2O3

Potassium permanganate KMnO4

Note: Use the Periodic Table 
and use the average atomic 
mass as the atomic mass



Skill 2: Number Of Moles From Mass and Formula
This is a one-step problem

Formula to be used

Number of Moles = Mass /Formula Mass

Example: Find the number of moles in 176 g of carbon dioxide

Solution

The formula of carbon dioxide is CO2

The formula mass of carbon dioxide is (12 x 1) + (16 x 2) = 12 + 32 = 44 g

Given mass is 176 g

Number of moles = Mass/Formula Mass = 176/44 = 4

Answer: Number of moles in 176 g of carbon dioxide = 4.

Your turn

Find the number of moles in the following: 

15 g Sucrose, C12H22O11

51 g of Aluminum oxide Al2O3

37 g of Potassium permanganate KMnO4



Skill 3: Number of Molecules from Mass and Formula
Find the number of molecules in the given mass of a known substance. Express your answer in scientific notation.

This is a two-steps problem

Formulas to be used

Step 1: Number of Moles = Mass /Formula Mass

Step 2: Number of Molecules = Number of Moles x Avogadro number

= Number of Moles x 6.023 x 10^23

Example: Find the number of molecules in 176 g of carbon dioxide

Solution

Step 1

The formula of carbon dioxide is CO2

The formula mass of carbon dioxide is (12 x 1) + (16 x 2) = 12 + 32 = 44 g

Given mass is 176 g

Number of moles = Mass/Formula Mass = 176/44 = 4

Step 2

Number of Molecules = Number of Moles x Avogadro number

= Number of Moles x 6.023 x 10^23

=  4 x 6.023 x 10^23

= 24.092  x 10^23

Answer in Scientific Notation  (Please note: You have to round to the third decimal place)

2.409 x 10^24 molecules

Your turn
Find the number of molecules in the following: 
15 g Sucrose, C12H22O11

51 g of Aluminum oxide Al2O3

37 g of Potassium permanganate KMnO4



Skill 4: Number of Atoms of Each element from Mass and Formula
Find the number of atoms of each element in a given mass of known substance

This is a three-steps problem

Formulas to be used

Step 1: Number of Moles = Mass /Formula Mass

Step 2: Number of Molecules = Number of Moles x Avogadro number

= Number of Moles x 6.023 x 10^23

Step 3: Number of atoms for each element = Number of molecules x Subscript in 
the formula

Example: Find the number of atoms of each element in 176 g of carbon dioxide

Solution

Step 1

The formula of carbon dioxide is CO2

The formula mass of carbon dioxide is (12 x 1) + (16 x 2) = 12 + 32 = 44 g

Given mass is 176 g

Number of moles = Mass/Formula Mass = 176/44 = 4

Step 2

Number of Molecules = Number of Moles x Avogadro number

= Number of Moles x 6.023 x 10^23

=  4 x 6.023 x 10^23

= 24.092  x 10^23

Step 3 (Please Note: Number of Atoms need to be solved for each element)

Number of atoms of each element = Number of Molecules x Subscript in the formula 
for that element

(3.1) Number of atoms of carbon 

Number of atoms of carbon = Number of molecules x 1

24.092  x 10^23 x 1 

24.092  x 10^23                         

Answer in Scientific Notation (Please note: You have to round to the third decimal 
place)

2.409 x 10^24 atoms of carbon

(3.2) Number of atoms of oxygen

Number of atoms of oxygen = Number of molecules x 2

=    24.092  x 10^23 x 2

= 48.184  x 10^23

Answer in Scientific Notation (Please note: You have to round to the third decimal 
place)

4.818 x 10^24 atoms of oxygen

Your turn
Find the number of atoms of each element in the following: 
15 g Sucrose, C12H12O12

51 g of Aluminum oxide Al2O3

37 g of Potassium permanganate KMnO4



Skill 5: Finding the Magic Number or the Whole 
Number Coefficient in Formulas

By a Comparison of the 
Empirical and Molecular 
Formulas

Or

Ratio of the Molecular Weight 
to the Empirical Formula 
Mass

Empirical 
Formula

H2O

HO

O

O

18

17

16

16

Molecular 
Formula

H2O

H2O2

O2

O3

18

34

32

48

Magic Number

1

2

2

3

1  (18/18 = 1)

2  (34/17 = 2)

2  (32/16 = 2)

3  (48/16 = 3)

Remember
Magic Number is a whole number coefficient
It can be 1
It can be  different for different compounds
It can be same for different compounds



Magic Number

Your Turn
Find the Empirical Formula and the Magic 
Number for the compounds listed in these two 
charts

CH4O Methyl alcohol  -------- Empirical Formula:                                     Magic #
CH4 Methane          -------- Empirical Formula:                                           Magic #
C2H4O2 Acetic acid  -------- Empirical Formula:                                           Magic #
C3H6       Propene  -------- Empirical Formula:                                                Magic #
C4H8 (Butane) -------- Empirical Formula:                                                    Magic #
N2H4  Hydrazine  -------- Empirical Formula:                                              Magic #
C2H2 Acetylene  -------- Empirical Formula:                                                 Magic #

Molecular Formula:

C5H10Pentene

Empirical Formula:

Magic # 5

C1H2

Worked out Example



Skill 6: Empirical Formula from Percent Composition



Skill 7: Molecular Formula from Empirical Formula and Molecular Weight 



A thin strip of iron with a mass of 15.5g is placed into a solution 
containing 21.0g of copper (II) sulfate and copper begins to form. 
After some times, the reactions stops because all the copper (II) 
sulfate has reacted. The iron strip is found to have a mass of 8.5g. The 
mass of copper formed is found to be 8.60g. What mass of iron (II) 
sulfate has been formed in the reaction?

Solution:
Mass of iron = Initial mass – Final mass
= 15.5 – 8.5 = 7.0g
Mass of copper (II) sulfate = 21.0g
Mass of copper = 8.60g
According to law of conservation of mass,
Mass of iron + Mass of copper (II) sulfate = Mass of copper + Mass of 
iron (II) sulfate
7.0g + 21.0g = 8.60g + Mass of iron 
(II) sulfate

So, Mass of iron (II) sulfate = 19.40g

Your Turn

When 33 g of wood was burned in air, it combined with 32 g of oxygen to 
form 3 g of ash and a gas mixture of carbon dioxide and water. When the 
gas mixture was cooled, 18 g of water condensed. How much carbon 
dioxide was formed?

A student adds 15 g of baking soda to 10 g of acetic acid in a beaker. A 
chemical reaction occurs and a gas is given off. After the reaction, the 
mass of the products remaining in the beaker is 23 g.  Has mass been 
conserved in this reaction?

Explain. 
___________________________________________________________
_________________________

___________________________________________________________
____________________________________

___________________________________________________________
___________________________________

Is this system open or closed? 
__________________________________________________________ 
___________________________________________________________
____________________________________

Skill 8: Law of Conservation of Mass 



Moles Lab: Determine the Number of Moles, Number of Molecules, and Number of Atoms in the given Mass of the Substance

Step (2)  Determining the Mass of the Substance
(A) Mass of the zip-lock bag 

plus the Substance =                                                       g
(B) Mass of the zip-lock bag =                                                   g

Mass of the Substance (A-B) =                                            g

Trial 1 Trial 2 Trial 3 Trial 4 Trial 5

g g g g g

Name of the Substance                                                                                       Formula of the Substance

Step (1) Measuring the Mass of the substance + Zip-lock Bag as it is given to you.  DO NOT OPEN THE BAG

Step (3) Determination of the Formula Mass (aka Molar Mass) of the Given Substance (Show Work)

Step (4) Determination of the Number of Moles (Show Work)
Number of moles = Mass/Formula Mass

Step (5) Determination of the Number of Molecules (Show Work 
and express the result in scientific notation)
Number of Molecules = Number of Moles x 6.023 x 10^23

Step (6) Determination of the Number of Atoms of Each Element in the 
Substance (Show Work and express the result in scientific notation)

= Number of Molecules x
Subscript in the formula for that element

Symbol of Elements in 
the Formula

Molar Atomic Mass of the 
Element (Refer to Periodic 
Table), g

Subscript of the symbol of 
the element in the formula

Molar Atomic  Mass x 
Subscript , g

Repeat the mass measurement until  you get the same value for mass three times consecutively.  You will take this steady 
value as the mass of the substance plus the zip-lock bag – this is to be taken as (A) in Step 2

Number of atoms of 
each element

Trial 1 Trial 2 Trial 3 Trial 4 Trial 5

g g g g g

Step (1B) Measuring the Mass of Zip-lock Bag. Repeat the mass measurement until  you get the same value for 
mass three times consecutively - – this is to be taken as (B) in Step 2



You can choose any one of the following materials for your moles lab

1. Rice starch
2. Corn starch
3. Wheat starch
4. Baking Soda
5. Epsom salt MgSO4.7H2O
6. Sand
7. Glass
8. Porcelain
9. Fish oil
10. Vitamin E

11. Ibuprofen, C13H18O2
12. Folic acid
13. Magnesium oxide
14. Calcium citrate
15. Starch C27H48O20

16. Table salt NaCl
17. Acetone CH3COCH3

18. CuSO4.5H2O
19. Polypropylene
20. Polyethylene
21. Mesh Bag Nylon (C12H22N2O2)2

22. Foam, (C8H8)n
23. Cotton (C6H7O2(OH)3)12

24. Paper (C6 H10 O5)10

25. Buna-S- rubber
26. Turmeric Yellow C21H20O6

27. Polyvinyl chloride  (C2H3Cl)8

28. Rice (Dextrin) C18H32O16
29. Iron Supplement  FeSO4.7H2O


