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• ENGAGING Starter



• There are 5kg Apples in a bag so here in 
this sentence what does 5 kg represent 
here?

• Can we calculate the mass of an atom of 
any element? And how?



Chemical  calculations



• By the end of this part of lesson, students

will be able to:

Change atomic mass, molecular mass & 
formula mass into gram atomic mass, gram 
molecular mass & gram formula mass.

Solve problems involving mass in (gm), 
amount in mol,(Mole-Mass)

Lesson Objectives:







Atomic Mass

Molecular Mass

Formula Mass



Atomic  Mass

• Atomic mass in an 
atom or group of an 
atom is the sum of the 
masses of protons 
,neutrons & electrons.

• Atomic mass of

• Na =23 amu 

• Ca=20 amu

• O=16 amu

Molecular Mass

• It is the sum of atomic 
masses of all the 
atoms present in the 
molecule.

• Molecular mass of 
water (H2O) =

• = 2 (atomic mass of H) 
+ atomic mass oxygen

• = 2(1) + 16= 18 amu

Formula Mass

• The sum of the atomic 
masses of all the 
atoms in the formula 
unit of a substance is 
called formula mass.

• Formula mass of 
sodium chloride is 
58.5 amu and that of 
CaCO3 is 100 amu



Determining molecular Mass & Formula Mass

Molecular Mass Formula Mass

Determine the molecular 
mass of glucose,C6H1206

Determine the molecular 
mass of naphthalene C10 H8

Solution:
Molecular mass of C6H12O6 =
= 6(12) + 12(1) + 6(16)
=72    +   12  +  96
= 180 amu

Molecular mass of C10 H8 =
=10(12)+8(1)
= 120 + 8 = 128 amu

Determine formula mass of 
NaCl
Determine its formula mass
of Mg(OH)2

Solution:
Formula mass of NaCl = 1 x 
Atomic mass of Na +1 x Atomic 
mass of Cl
= 1 x 23 + 1 x 35.5 = 58.5 amu

Formula mass of Mg (OH) 2

= 24+2(16)+2(1)
=24 + 32 + 2 = 58 amu



The term molecular mass is used for Molecular 
compounds. ionic compounds consist of 
arrays of oppositely charged ions rather than 
separate molecules. so we represent an ionic 
compound by its formula unit.

• A formula unit indicates the simplest ratio 
between cations and anions in an ionic 
compound.

Why the term molecular mass is used for 
Molecular compounds. Whereas, the term formula 
mass is used for ionic compound?







Gram Atomic  Mass

• Atomic mass of an 
element expressed 
in grams is called 
gram atomic mass. It 
is also called a mole 
or a gram atom.

• 1 g-atom of 
hydrogen = 1.00 g = 
1 mol of hydrogen.

• 1 g-atom of carbon = 
12g = 1 mol of carbon.

• It shows that 1-gram 
atom of different 
elements has different 
masses

Gram Molecular Mass

• Molecular mass of an 
element or a compound 
expressed in grams is 
called gram molecular 
mass. It is also called a 
mole or a gram 
molecule.

• 1 g-molecule of H2 = 2g 
= 1 mol of hydrogen

• 1 g-molecule of H2O=18 
g = 1 mol of water.

• 1 g -molecule of C6H1206

= 180 g = 1 mol of 
glucose.

Gram Formula Mass

.Formula mass of an ionic 
compound expressed in 
grams is called gram 
formula mass or gram. It is 
also called a mole.

1 g –formula mass NaCl =     
58.5 g= 1 mol of NaCl.

1 g- formula mass of KCl =   
74.5g = 1 mol of KCl



MOLAR  MASS

Gram 
Atomic 
Mass

• Gram atomic mass represent one mole of atoms of an 
element.

• Gram atomic mass contains 6.022x1023   atoms

Gram 
Molecular 

Mass

• Gram molecular mass represent one mole of molecules of a 
compound or an element that exists in molecular state. 

• Gram molecular mass contains   6.022x1023 molecules.

Gram 
Formula 

Mass

• Gram formula mass represent one mole of atoms of ionic 
formula units of a compound.

• Gram atomic mass contains 6.022x1023  formula units.



Molar Mass

Mass of one mole of a substance expressed in 
gram is called molar Mass

‘’Therefore , mole can be defined as atomic 
mass, molecular mass or formula mass 
expressed in gram’’



CHEMICAL CALCULATION

Calculate the molar masses of : 
(a) Na    (b)  Nitrogen    (c)  C12H22O11

If an element is a metal then its molar mass is its atomic mass 
expressed in grams (gram atomic mass).If an element exists as 
molecule ,its molar mass is its molecular mass expressed in 
grams (gram molecular mass).

Mole-Mass 
Calculation:



Nitrogen      N2

Fluorine         F2

Bromine      Br2

Hydrogen H2

Oxygen         O2

Chlorine Cl2

Iodine I2



i)  Na
1 mol of Na = 23g

ii) N2

Nitrogen occurs as diatomic molecules.
Molecular mass of N2 =   14X2

= 28   amu
Therefore, mass of 1 mole of N2 = 28g

iii) Molecular mass of C12H22O11

=12(12) +22(1) +11(16)
= 144+22+176

Therefore, mass of 1 mol of sucrose = 342g



Activity

•Calculate the mass of one 
mole of:

• i)  Oxygen      

• ii) Copper



Q: Oxygen is converted to ozone (03) during thunder storms. 
Calculate the mass of ozone if 9.05 moles of ozone is formed in 

a storm?

DATA DATA

Given:
Moles of ozone (03) =9.05moles
Required:
Mass of  ozone (03) = ?
Solution:
1 mole of O3 = 16 x 3 = 48 g
1 mole of O3 = 48 g
So, 9.05 moles of O3 = 48 g x 9.05 =      

434.4g of O3

Result:

Given:
Moles of ozone (03) =9.05moles
Required:
Mass of  ozone (03) = ?
Solution:
Formula:         
Moles =mass in gram              Molar mass 

Molar mass                  of  (03) :
=3(16)

9.05=  mass in gram                 = 48g/mol  
48  

Mass =9.05 x 48= 432.4g 

 Result:

Mass of  ozone (03) =43.4g Mass of  ozone (03) =43.4g



Q: How many moles of each of the following substance are present?
(a) A balloon filled with 5g of hydrogen.

DATA DATA

(a)
Given:
Mass of hydrogen (H2 )  = 5g
Required:
Number of moles = ?
Solution:
1 mole of H2 = 2 x 1 = 2 g
1 mole of  H2= 2 g
2g of H2 =   1mole of  H2     

1g of   H2 =  1/2  moles of H2

5g of   H2 =  1/2 x5  moles of H2

=2.48 moles of H2

So,  moles of H2 = 2.48 moles       

Result:

(a)
Given:
Mass of hydrogen (H2 )  = 5g
Required:
Number of moles = ?
Solution:
Formula:         
Moles =mass in gram              Molar mass 

Molar mass                  of  H2 :
=2(1)

Moles =    5 = 2g/mol  
2  

Moles= 2.48 moles 

Result:

Moles of H2 = 2.48 moles 
Moles of H2 = 2.48 moles 



(b) A block of ice that weights 100g.
DATA DATA

Given:
Weight of ice block (H2O)  =100g
Required:
Number of moles = ?
Solution:
1 mole of H2O= 2 (1)+16 = 18 g
1 mole of  H2O= 18 g
So,
18g of H2O        =  1mole of H2O
1g of  H2O          =  1/18  moles 
100g of H2O      =  1/18 x100  moles 

=5.55 moles of H2O 
So,  moles of H2O= 5.55 moles       
Result:

Given:
Weight of ice block (H2O)  =100g
Required:
Number of moles = ? 
Solution:
Formula:         
Moles =mass in gram              Molar mass 

Molar mass                  of  (H2O) :
=2(1)+16

Moles =    100 = 18g/mol  
18 

Moles= 5.55 moles 

 Result:

moles of H2O= 5.55 moles moles of H2O= 5.55 moles 



Plenary



Home Work

Solve :
Self-Assessment Exercise 1.4,(pg no.15)
Self-Assessment Exercise 1.8(pg no.22)
Self-Assessment Exercise 1.9(pg no.23)
Review Questions: 6,7,12






