
Getting to Know: Isotopes 
As you study the periodic table, you’ll 

start to see ways that different elements 

impact your life. You’ll learn about simple 

compounds, like water (a compound of 

hydrogen and oxygen) that we can’t live 

without. You’ll also learn how elements such

as metals can be used in many industrial 

applications. In this lesson, you’ll learn more 

about isotopes. 


What are isotopes? 
To understand isotopes, it is important to have 

an understanding of atoms. All of the elements 

shown in the periodic table are made of atoms. 

Atoms have specific parts: electrons, protons, 

and neutrons. The specific arrangement of

these parts is what gives atoms their unique 

characteristics. Protons carry a positive charge 

and electrons carry a negative charge. Neutrons 

have a neutral, or no, charge.


An isotope of an element has a different number of neutrons than the element typically has. 
The isotope of an element still has the same number of protons, so it has the same atomic 
number. Isotopes also have the same number of electrons. The main difference between 
isotopes of the same element is that they different numbers of neutrons. 
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Helium usually has two neutrons and two 
protons in its nucleus. However, isotopes of 
helium have different numbers of neutrons. 
For example, helium-3 has only one neutron. 

Is there a connection between atomic mass and isotopes? 
There is a connection between atomic mass and isotopes. Atomic mass is determined by 
the number of protons and neutrons an atom has. Isotopes can gain extra neutrons or lose 
neutrons. This affects the mass of the atom. Atomic mass can vary for different isotopes of 
the same element because the number of neutrons in each isotope is different. For example, 
carbon is an element that has several different isotopes. A normal carbon atom is called 
carbon-12. It contains six neutrons. Carbon-14 is an isotope of carbon that has two extra 
neutrons, for a total of eight. Carbon-14 has a greater atomic mass than carbon-12 because 
of its two extra neutrons. 

Misconception 1: We are studying atomic mass in science class. Is it true that 
all atoms of a given element will always have the same atomic mass? 

Different isotopes of a given element have different atomic masses. For example, 
two different types of carbon can illustrate this point. Carbon-12 has an atomic mass 
of approximately 12 amu (atomic mass units), but carbon-14 has an atomic mass of 
approximately 14 amu. 
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What is radioactivity and how is it 
related to isotopes? 

Some atoms or isotopes tend to be less stable, due 

to the amount of neutrons they have. If the atom 

has too many or too few neutrons in the nucleus, 

the atom will become unstable and emit particles. 

This losing of particles is called radioactivity. 


Some isotopes are stable, but others are 

radioactive. The ratio of protons to neutrons in the 

nucleus helps determine if an isotope is stable or 

not. If there are too many protons in the nucleus, 

the nucleus will have a repulsive force. That’s 

because positively charged particles repel other 

positively charged particles. The neutrons work to 

counteract this repulsion. An atom with too few 

neutrons will not be able to stop the repulsion of 

the protons. These isotopes are radioactive. 


Radioactive isotopes release neutrons, protons, 

electrons, and some energy. This property is used 

in nuclear power plants to generate electricity. In 

a nuclear power plant, the neutrons released by 

radioactive isotopes are used to split atoms in the 

reactor core. When an atom is split, it releases an 

enormous amount of energy.


Nuclear power plants use radioactive 
isotopes to generate electricity. In the 
process, they produce radioactive waste. 

Radioactive elements and isotopes can be both useful and harmful. Scientists use a method 
called radioactive dating to help determine the age of fossils or rock layers. Radioactive 
elements can also be harmful to humans, and can cause cancer. 

You’ll learn even more about the fascinating world of atoms, isotopes, and radioactivity as you 
explore the ideas in this concept. 

Over time, a radioactive atom decays because it is 
losing its particles. Its atomic mass will decrease, 
and its atomic number will be altered. Radioactive atoms can actually change into completely 
different isotopes. The amount of time required for an atom to decay is called its half-life. The 
longer the half-life of an element or isotope, the longer it takes to decay. 

Misconception 2: Is it true that different isotopes will have different electric charges? 

Isotopes are different forms of the same element. Different isotopes have different 
numbers of neutrons. Neutrons do not carry an electric charge, so the number of 
neutrons in an atom does not affect its electric charge. 
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