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Molar Mass, Molar Mass Unit, Mole De�inition, Solved Example
Get top class preparation for competitive exams right from your home: 

- for all subjects of your exam.

What is Molar Mass?
Relative molar mass is de�ined as the smallest mass unit of a compound with one twelfth of the mass of one carbon
– 12 atoms.

In a substance, the number of entities present for e. g. , atoms, molecules, ions, is de�ined as a mole. A	mole	of	any
substance	is  molecules. Just as we take a standard value to calculate different things e. g. , 1 dozen =
12 items similarly we use the mole to calculate the size of the smallest entities quantitatively.

Molar Mass Unit
The standard unit for this is  . However, the SI unit is  , which is very rare.
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The amount of atoms present in 12 g (0.012 kg) of the  isotope is the amount of particles present in 1 mole of
the substance. One of the most important facts that should be kept in mind is that the mole of a substance always
contains the same number of entities whatever the substance may be.

To know the number precisely the mass of carbon-12 atom was calculated by using a mass spectrometer and it was
found to be 

As we know that one mole of carbon weighs 12 g, the total no. of atoms in it is equal to  The no. of
entities in 1 mole plays a vital role in calculations in chemistry. That is why it is given a name called Avogadro՚s
number (  ) . From the above discussion, we can say that the number of atoms present in 1 mole of hydrogen is
equal to 

Mole De�inition
In chemistry the mole is a fundamental (SI) unit used to measure the amount of substance. This quantity is
sometimes referred to as the chemical amount.

A substance is something that has mass and occupies space. The molar mass/molecular weight is actually the sum
of the total mass in grams of the atoms present to make up a molecule per mole. The unit of molar mass is
grams/mole.

Molar Mass-Formula
It is all very well to calculate the atomic molecular and formula masses of atoms, molecules, and other compounds,
but since we cannot weigh an individual particle, these masses have a limited usefulness. To make measurements of
mass useful we must express chemical quantities at the macroscopic level.

The bridge between the particulate and the macroscopic levels is molar mass, the mass in grams of one mole of a
substance. The units of molar mass follow from its de�inition; grams per mole. Mathematically, the de�ining equation
of molar mass is

Molar mass 

The de�inition of atomic mass, the mole, and molar mass are all directly or indirectly related to carbon-12. This
leads to two important facts.

The mass of one atom of carbon-12 the atomic mass of carbon-12 is exactly 12 atomic mass units.

The mass of one mole of carbon-12 atoms is exactly 12 grams; its molar mass is exactly 12 grams per mole.

What is the Percentage of Composition?
We can �ind the percentage composition of a substance by dividing the mass of that substance to the total mass of
the substance. Suppose we have to �ind out the percentage composition of hydrogen in butane  then it will
be:

The total mass of one mole of butane = 58.123

Mass of hydrogen in one mole of butane = 10.0794

Therefore, mass percent of hydrogen in butane 

Solved Example
Question

The molar mass of acetic acid as determined with a mass spectrometer is about 60 g/mol. Using that information
along with the simplest formula, determine the molecular formula of acetic acid.

Solution:

First calculate the molar mass corresponding to the simplest formula  then �ind the multiple by dividing the
actual molar mass, 60 g/mol by the molar mass of  .

MM  = 12.01 g/mol + 2 (1.008 g/mol) + 16.00 g/mol
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MM  = 30.03 g/mol

The ratio of the actual molar mass, 60 g/mol to that of  is (60 g/mol) / (30.03 g/mol) = 2

Molecular formula 

Questions

Why Do We Need Mole Concept?
Ans: It allows the chemist to weigh quantities of two substances, say iron and sulfur, in order to obtain equal numbers
of iron and sulfur atoms. A mole of a substance is known as a material mass containing the same number of basic
units as atoms in exactly 12,000 g of 12 C.

Why is Avogadro՚s Number Called a Mole?
Ans: The density of one mole in grams is the weight in atomic mass units of that element. The French physicist Jean
Perrin called the number of units in the sum of one mole Avogadro a few years later. For example, one mole of water
molecules contains  molecules.

What is the Use of the Mole Concept?
Ans: The mole is the chemical quantity unit. This connects the atom with the macroscopic quantities of material with
which we work in the laboratory. It allows the chemist to weigh quantities of two substances, say iron and sulfur, in
order to obtain equal numbers of iron and sulfur atoms.

What Does Avogadro՚s Law State?
Ans: The law of Avogadro, also referred to as the rule of Avogadro or the theory of Avogadro, is an experimental gas
law that relates the volume of a gas to the amount of gas present. The law of Avogadro states that “equal quantities of
all gases have the same number of molecules at the same temperature and pressure.”

How Many Moles Are in a Mole?
Ans: The mole, abbreviated mol, is an SI unit that measures a speci�ic substance՚s number of particles. One mole is
equal to 6.02214179 or other elementary units like molecules.


