
Thomson’s Cathode-Ray Tube Experiment
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When the plates were 
charged, the beam pro-
duced a glowing spot here 
after being pulled toward 
the positively charged plate.

Metal plates could be 
charged to change the 
path of the beam.

When the plates were not 
charged, the beam made 
a glowing spot here.

Almost all gas was removed 
from the glass tube.

a

An invisible beam 
was made when the 
tube was connected 
to a source of elec-
trical energy.

b

c

d

e

P19



Rutherford’s Gold-Foil Experiment
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A few particles 
bounced straight back.

e

Some particles were 
slightly deflected 
from a straight path.

d

An element such as 
radium produced 
the particles.

a

Lead stopped all of the positive 
particles except for a small stream 
aimed at a gold-foil target.

b

Most of the 
particles passed 
straight through 
the gold foil.

c
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The Nucleus
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Cells: The Basic Units of Life TEACHING TRANSPARENCY

Nucleolus

Double membrane

DNA

Pore

Nucleolus

Double membrane
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Parts of an Atom
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Protons are positively charged par-
ticles in the nucleus of an atom.

Neutrons are particles in 
the nucleus of an atom 
that have no charge.

Electrons are negatively charged particles 
found in electron clouds outside the 
nucleus. The size of the electron clouds 
determines the size of the atom.

The nucleus is the 
small, dense, positively 
charged center of the 
atom. It contains most 
of the atom’s mass.

The diameter of the 
nucleus is 1/100,000 
the diameter of the atom.
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Isotopes of Boron
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Protons: 5
Neutrons: 5
Electrons: 5
Mass number ! 
protons " neutrons ! 10

Protons: 5
Neutrons: 6
Electrons: 5
Mass number ! 
protons " neutrons ! 11
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