Chapter 9

Radioactivity and Nuclear Reactions

What You’ll Learn:

· Describe the structure of an atom and its nucleus.

· Explain what radioactivity is

· Contrast properties of radioactive and stable nuclei.

· Discuss the discovery of radioactivity.

Vocabulary:

· Strong force

· Radioactivity

I. Section 1 Radioactivity

a. The nucleus

i. The center of the atom- it contains

1. protons

2. neutrons

ii. Any change in the nucleus is a nuclear reaction
b. The Strong Force

i. A force is a push or pull on two particles

ii. The strong force is a pull between the particles in the nucleus of an atom.

1. proton – proton

2. proton – neutron

3. neutron – neutron

c. Radioactivity- when the nucleus has too many particles in it some have to fall out.
i. Too many protons or neutrons

ii. The process of the nucleus giving off neutrons or protons is radioactivity.

iii. How do you know if an atom is stable or unstable?

1. too many protons or 

2. too many neutrons

iv. Nucleus numbers

1. Mass number – the total number of protons and neutrons in an atom

2. atomic number- the total number of protons

3. Two ways to express nucleus numbers
d. Discovery of Radioactivity-

i. Henri Bacquerel accidentally discovered radioactivity in 1896.

ii. Marie and Pierre Curie discovered the elements polonium and radium

What You’ll Learn:

· Compare and contrast alpha, beta, and gamma radiation.

· Define the half-life of a radioactive material.

· Describe the process of radioactive dating.

Vocabulary:

· Alpha particle

· Transmutation

· Beta particle

· Gamma ray

· Half-life

II. Section 2 Nuclear Decay
a. Nuclear Radiation- When and unstable nuclei emits particles from the nucleus to become stable.
b. Three types of Particles

i. Alpha particle- 

1. a helium nuclei

2. the biggest with a mass of 4

3. the weakest- blocked by paper

4. What makes a smoke detector work
ii. Beta particle-

1. an electron 

2. very low mass

3. medium strength- blocked by wood or a thick book

iii. Gamma Rays-

1. energy release during radiation

2. no mass

3. the strongest- stopped by lead or thick concrete

c. Radioactive Half-Life

1. When an element emits radiation it transmutate- changes into a new element

2. The element will transmutate until it becomes a stable element (Lead)

3. The time it takes for this process is called Half-life

· Half-life is the time it takes for half of the mass of the sample to decay and become stable

· Half-lives range from few seconds to millions of years
4. Practice.

What You’ll Learn:

· Explain nuclear fission and how it can begin a chain reaction.

· Discus how nuclear fusion occurs in the sun.

· Describe how radioactive tracers can be used to diagnose medical problems.

· Discuss how nuclear reactions can help treat cancer.

Vocabulary:

· Nuclear fission

· Nuclear fusion

· Chain reaction

· Critical mass

· Tracer

III. Section 4 Nuclear Reactions

a. Nuclear Fission- the process of splitting an atom into smaller parts

i. Started by a neutron

ii. Produces a neutron

iii. This process creates a chain reaction

1. a reaction that produces what starts it

2. so, there is always something to keep the reaction going

iv. Nuclear Fission is used in two main ways

1. Nuclear power plants- used to produce energy

2. Nuclear bombs- used to ……….

b. Nuclear Fusion- the process of combining nuclei to make new atoms
i. Nuclear fusion only happens at high temperatures

ii. Occurs in the sun

iii. When two hydrogen atoms combine to produce one helium atom
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