NAME: DATE: PERIOD:

HISTORY OF THE ATOMIC
STRUCTURE

EVIDENCE NOTEBOOK

KEY IDEAS

1. Define the following terms that compose an atom:

a. Nucleus:
b. Proton:

c. Neutron:
d. Electron:

2. John Dalton
a. Dalton determined that there are many different types of atoms and he called them:

b. Explain what the law of definite proportions is (give an example):

c. What is the law of conservation of mass?

3. What did Mendeleev and Meyer do independently of each other:

4. J.J). Thomson
a. What did he learn when he fired a cathode ray at different atoms?

b. What did he call the negative parts of an atom?

c. What did his model of an atom look like?

5. Robert Millikan used charged oil drops in an electric field to determine:
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6. Ernest Rutherford
a. Explain his famous experiment:

b. What did he learn from this experiment?

c. How does Rutherford’s and J.J. Thomson’s models of an atom differ from each other?
7. Explain Max Planck’s quantum theory of electrons:
8. What does it mean to say that electrons are quantized?

9. Draw and explain the Bohr model:

10. How is the Heisenberg Uncertainty Principle different than the Bohr Model?
11. Explain how we study electrons using the de Broglie hypothesis:

12. All atoms have the same amount of: (circle the correct answer)
a. Protons and neutrons
b. Electrons and neutrons
c. Protons and electrons
d. Protons, electrons, and neutrons
13. Complete the table:
Particle Charge Mass (kg) Location in the atom
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14. What is the charge of an atom?

Read the following paragraphs, and complete the exercises below.

The idea that everything is made up of small particles called atoms was first proposed by Greeks in
the fifth century B.C. At that time, there was no experimental evidence to support this theory, and
it did not gain much acceptance.

Much later, in the early 1800s, British scientist John Dalton made a convincing argument based on
experimental evidence for the existence of atoms. Atoms are much too small to see, but Dalton
found evidence for them in things he could observe, such as reactions between compounds.
Because of the work of Dalton and others, the atomic theory soon became widely accepted by
scientists.

How the STM sees atoms

Until recently, all evidence for atomic theory was indirect. But an exciting development in 1981
made it possible to “see” atoms for the first time. This new technology, the scanning tunneling
microscope (STM), uses an electric current to probe the surface of a material. The STM measures
how electrons are distributed on the material’s surface. The results are used to create a computer-
generated image of the atoms on the surface.

The first image created by a STM showed a layer of gold atoms. Since then, the atoms of many
different substances have been observed with STMs, including silver, nickel, platinum, and silicon.
At this time, imaging atoms is the primary use of STMs. STMs have also been used to move single
atoms from one location to another, and other potential applications are being researched.

Exercises

15. What was one important difference between the Greek theory of atoms and Dalton’s atomic
theory?

16. What is the significance of the invention of the STM?

17. Explain how an STM creates an image of the atoms on the surface of a material.
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