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REVISION

Chemical  calculations



• By the end of this lesson, students

will be able to:

Differentiate between Empirical formula & 
Molecular formula.

Distinguish between Atom & Ion.

Solve problems involving Mole-Particles 
Calculation.

Lesson Objectives:







Empirical 
formula

Molecular 
formula



Empirical Formula

• The empirical formula of a 
compound is the chemical formula 
that gives the simplest whole 
number ratio of atoms of each 
element.

• A formula which represent the 
simplest whole number ratio of 
atoms in a compound.

• Example:   CH2O and CH are 
empirical formula of glucose & 
benzene respectively.

Molecular Formula

• A molecular formula gives the actual 
whole number ratio of atoms of 
each element present in a 
compound.

• A formula which represent the 
actual number of atoms of elements 
in a compound.

• Example:C6H12O6 and  C6H6 are 
molecular formula of glucose and 
benzene respectively.





Write empirical and molecular 
formula of the following:



Calculate Formula Mass:

• Q:Potassium Chloride (KClO3) is used commonly for the 
laboratory preparation of oxygen gas. Calculate its formula 
mass:

• Solution:

(KClO3)
=(39)+(35.5)+3(16)

=39+35.5+48

=122.5 amu

Result:

Self-Assessment Exercise:1.4

Formula mass of Potassium chloride  =122.5 amu       



2) When baking soda, (NaHCO3) is heated carbon dioxide is released, 
which is responsible for the rising of cookies and bread,Determine
the formula mass of baking soda.

• Solution:

(NaHCO3)

=(23)+(1)+(12)+3(16)

=23+1+12+48

=84 amu

Result:

Formula mass of  Baking Soda   =84 amu       



3) Following  compounds are used as fertilizers. Determine their formula 
masses.
(i) Urea   (NH2)2CO
(ii) Ammonium Nitrate  , NH4NO3 

• Solution:
(i) Urea   (NH2)2CO (ii) Ammonium Nitrate  ,    NH4NO3 

(NH2)2CO

= 2(14) + 4(1) +  (12) +  (16)
=   28     + 4      +   12    +  16
=   60 amu
Result:

 NH4NO3      

= (14) +  4(1) + (14) + 3(16)
=    14   +   4     +   14  +   48
=     80 amu
Result:

Formula mass of Urea = 60 amu
Formula mass of Ammonium 

nitrate = 80 amu







Atom Ion

Atom is the smallest particle of an 
element that cannot exist in free state .It 
is electrically neutral.

Ion is a charged species formed from an 
atom or chemically bonded groups of 
atoms by adding or removing electrons.
Types of ions:
There are two types of ions.
1) Cations 2) Anions

Atom and Ion





Cation

• 1) Cations

• An atom or group of atoms having positive charge 
on it is called cation. Metal atoms generally lose one
or more electrons and form cations.

• Examples

• Na form Na+ by losing one electron, Ca forms 
Ca2+ by losing two electrons.

Anion

.An atom or group of atoms 
having negative charge on it is 
called anion. Non-metals 
usually gain one are more 
electrons and form anions.

Examples

Chlorine atom gains one 
electron and forms Cl¯ ion, O 
atom gains two electrons and 
form O2- ion.



Explain Why?
1)An oxide ion (O-2) has -2 

charge.
2)Magnesium ion , (Mg+2) has 

+2 charge.
3)Sulphide ion, (S-2) has -2 

charge.

Self-Assessment Exercise:1.5



1)An oxide ion (O-2) has -2 charge.
Oxygen has  a nucleus of 8 protons and 8 

neutrons.Thus its nucleus has a total charge of +8 
Around the nucleus , in the ion are 10 electrons 
,with a total charge of -10

.The charge on the ion is +8 + (-10)=  -2 i.e, Oxide ion 
(O-2)   {to complete its octet}



2)Magnesium ion , (Mg+2) has +2 
charge.

Magnesium has a nucleus of 12 protons and 12 
neutrons.Thus its nucleus has a total charge of +12, 
Around the nucleus , in the ion are 10 electrons , 
with a total charge of -10 .

The charge on the ion is +12 +(-10) =+2  i.e Magnesium 
ion (Mg+2) . {to complete its octet}



3) An Sulphide ion (S-2) has -2 charge.

Sulphur has a nucleus of 16 protons and 16 neutrons .

Thus its nucleus has a total charge of +16,Around the nucleus 
, in the ion are 18 electrons ,with a total charge of -18.

.The charge on the ion is +16 + (-18)=  -2 i.e, Sulphide ion (S-2)   
{to complete its octet}



Avogadro’s Number

A mole is an amount of a substance that 
contains ( 6.022x1023 ) particles of that 

substance .This experimentally determined 
number is known as Avogadro’s number.



CHEMICAL CALCULATION

•Mole –Particles calculations





Q: Zn is a silvery metal that is used to galvanize steel to prevent 
corrosion. How many atoms are there in 1.25 moles of Zn?

DATA DATA

Given:
Moles of Zn =1.25moles
Required:
Number of atoms= ?
Solution:
1 mol of Zn contains = 6.022x1023 atoms

1.25 moles of Zn contain=
6.022x1023 x1.25= 7.53 x 1023 Zn atoms

Result:

Given:
Moles of Zn =1.25moles
Required:
Number of atoms= ?
Solution:
Formula:   
Number of atoms = 
No. of moles x  Avogadro number
Number of atoms =
6.022x1023 x 1.25= 7.53 x 1023 Zn atoms

Result:

Number of atoms of Zn=
7.53 x 1023 atoms

Number of atoms of Zn=
7.53 x 1023 atoms



Q:A thin foil of Aluminum (Al) is used as wrapper in food industries. How many 

atoms are present in a foil that contains 0.2 moles of Aluminium?

DATA DATA

Given:
Moles of  Al = 0.2 moles

Required:
Number of atoms = ?

Solution:
1 mol of Al contains = 6.022x1023 atoms

0.2 moles of Al contain =

6.022x1023 x 0.2 = 1.2044 x 1023 atoms 

Result:

Given:
Moles of  Al = 0.2 moles

Required:
Number of atoms = ?

Solution:
Formula:   
Number of atoms = 
No. of moles x  Avogadro number
Number of atoms =

6.022X1023 x 0.2= 1.2044 x 1023 atoms

 Result:

Number of atoms of Al =
1.2044 x 1023 atoms

Number of atoms of Al =
1.2044 x 1023 atoms





Q: 1) Methane (CH4) is the major component of natural gas. How many molecules 

are present in 0.5 moles of a pure sample of methane?

DATA DATA

Given:
Moles of methane(CH4) =0.5moles
Required:
Number of molecules= ?
Solution:
1 mol of (CH4) contains =

6.022x1023 molecules
So,
0.5 moles of (CH4) contain =

6.022x1023 x 0.5 =
3.011 x 1023 molecules

Result:

Given:
Moles of methane(CH4) =0.5moles
Required:
Number of molecules= ?
Solution:
Formula:   
Number of molecules = 
No. of moles x  Avogadro number
Number of molecules =
6.022X1023 x 0.5 =

3.011 x 1023 molecules

Result:

Number of molecules of(CH4) =
3.011 x 1023 molecules

Number of molecules of(CH4) =
3.011 x 1023 molecules



Q: 2) At high temperature hydrogen sulphide (H2S) given off by a volcano is oxidized 

by air to sulphur dioxide (SO2). Sulphur dioxide reacts with water to form acid rain. 
How many molecules are there in 0.25 moles of SO2?

DATA DATA

Given:
Moles of  (SO2) =0.25moles
Required:
Number of molecules= ?
Solution:
1 mol of (SO2). contains =

6.022x1023 molecules

0.25 moles of (SO2) contain=
6.022X1023 x 0.25=

1. 5055 x 1023 molecules
Result:

Given:
Moles of (SO2) =0.25moles
Required:
Number of molecules= ?
Solution:
Formula:   
Number of molecules = 
No. of moles x  Avogadro number
Number of molecules =
6.022X1023 x 0.25=

1. 5055 x 1023 molecules
Result:

Number of molecules of (SO2) =
1. 5055 x 1023 molecules

Number of molecules of (SO2) =
1. 5055 x 1023 molecules





Q: Titanium is corrosion resistant metal that is used in rockets, aircrafts and 
jet engines. Calculate the number of moles of this sample containing 

( 3.011x1023 ) Ti-atoms.

DATA DATA

Given:
Number of atoms=( 3.011x1023 ) Ti-atoms.
Required:
Number of moles = ?
Solution:
6.022x1023 Ti atoms =  1 mole of Ti
1 Ti atom =       1                  moles of Ti

6.022x1023

3.011x1023 Ti atoms  =     
1            x 3.011x1023 moles

6.022x1023

= 0.5 moles of Ti

Result:

Given:
Number of atoms=( 3.011x1023 ) Ti-atoms.
Required:
Number of moles = ? 
Solution:
Formula: 

Number of atoms = 
No. of moles x  Avogadro number

3.011x1023 =moles x     6.022X1023

Moles=  3.011x1023 =  0.5 moles of Ti
6.022x1023

Result:

moles of Ti= 0.5 moles moles of Ti= 0.5 moles 





Q: Formaldehyde is used to preserve dead animals. Its molecular formula is 
CH2O .Calculate the number of moles that would contain 3.011x1022

molecules of this compound.

DATA DATA

Given:
Number of molecules=( 3.011x1022 ) 
Required:
Number of moles = ?
Solution:
6.022x1023 molecules =

1 mole of   formaldehyde
1 molecule =           1                  moles of  CH2O 

6.022X1023

3.011x1023 molecules =     
1            x 3.011x1022 moles

6.022X1023

= 0.05 moles of CH2O 

Result:

Given:
Number of molecules=( 3.011x1022 ) 
Required:
Number of moles = ? 
Solution:
Formula: 

Number of molecules = 
No. of moles x  Avogadro number

3.011x1022 = moles x     6.022x1023

Moles=  3.011x1022 =  0.05 moles of  CH2O 
6.022X1023

Result:

moles of CH2O= 0.05 moles moles of CH2O =0.05 moles 



Plenary



Home Work

Solve :
Self-Assessment Exercise 1.10,(pg no.26)
Review Questions: 8,14,15,






