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Big Idea Question: What is an atom and what is it made up of?

Look around you. The air, your desk, your chair, this paper, everything you see is made
up of these extremely small particles called atoms. Atoms are so small that it takes a special
microscope called the scanning tunneling microscope in order to see them. Atoms are the
smallest basic unit of a substance.

As small as atoms are, they are made up of even smaller particles called protons,
neutrons, and electrons. It is the combination of these particles that determine the
properties of the atom. To better understand these particles we need to take a look at the
structure of the atom (diagram 1).

The atom is composed of two parts, the nucleus and the electron cloud. The nucleus
is found in the center of the atom. It is made up of protons and neutrons. Protons are
known for having a positive charge and a mass of 1 amu (atomic mass unit). Neutrons also
have a mass of 1 amu but do not have a charge. The electron cloud is the area that
surrounds the nucleus and is where the electrons are located. Electrons are negatively
charged particles. They have a mass but it is so small that we say they have a mass of 0
amu. The electrons have different energy levels. Those with similar energy levels hang out
together in certain areas called shells. These shells can hold a certain amount of electrons.
For example, the first shell can hold onl
eight electrons.

Diagram 1 Big Idea Question: What is an isotope
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- mass = 1 amu Look at the periodic table
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Diagram 2
Atomic Number:
number of protons
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Atomic Mass: Lithium-6 Lithium-7
number of protons Protons= 3 Protons= 3

and neutrons Electrons = 3 Electrons = 3
Neutrons = 3 Neutrons = 4
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Why are isotopes so important? Isotopes have only been known for less than 100
years and yet they are used in many of our everyday products. Although most people have
heard of Carbon-14 which is used in radiocarbon dating to determine how long ago and
organism lived there are many isotopes you might not be aware of. Americum-241 is used in
our smoke detectors. The alpha particles it emits collides with oxygen and nitrogen in the air
and produces charged ions. These ions create a steady current. When smoke enters the
space and disrupts the current the smoke detector goes off. Technetium-99 is the most
common radioisotope in medicine used for the detection of diseases and cancer. lodine-131
is used to determine the amount of activity in a persons thyroid to help diagnose both
hyperthyroidism and hypothyroidism. Many foods you find in your local supermarkets have
been treated with cobalt-60 which helps kill organisms and keeps the food fresher longer by
preventing spoilage. These are only some isotopes used in our everyday lives. What are
some others you can find through research?
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Name: Class:
Topic: isotopes Date:
Big Idea Question: What are isotopes and what are they used for?

. Notes
Questions

What is an isotope?

How can you i
isotopes?

What are some uses
of isotopes?
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Identify and Define:
1. What is an atom?

2. Label the parts of an atom
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3. Fill in the table Isotopes
Identify and Define:

Protons 1. What is an isotope?

Neutrons

Electrons

2. Identify the number of protons, neutrons, and electrons in the isotopes below. Then
4. How many protons, neutrons, and eleq determine the isotopes name (element name- mass number)

a. Protons= Atom A Atom B Atom C
Electrons= -8 . _-@® -G

-~ ~ -~ ~ -~ ~
Neutrons= PP VRN RSP VRN @ TN

N, N N

N\ 7/ Vs N ’ s
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Protons= Protons=

Electrons= Electrons=

Neutrons= Neutrons=
Isotope Name:

nd Chlorine-377?
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What is the relationship between the
periodic table and atoms?
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