Chapter 25 Objectives:

· Identify the properties of the nucleus of the atom.
· Explain why some nuclei are unstable.

· Calculate the binding energy of various nuclei.

· Describe the three modes of nuclear decay.

· Predict the products of nuclear decay.

· Calculate the decay constant and the half-life of a radioactive substance.

· Distinguish between nuclear fission and nuclear fusion.

· Explain how a chain reaction is utilized by nuclear reactors.

· Compare fission and fusion reactors.

· Define the four fundamental interactions of nature.

· Identify the elementary particles that make up matter.

· Describe the standard model of the universe.

Chapter 25 Key Ideas

· The nucleus, which consists of protons and neutrons, is the small, dense core of an atom.

· A nucleus can be characterized by a mass number (A), an atomic number (Z), and a neutron number (N).

· The binding energy of a nucleus is the difference in energy between its nucleons when bound and its nucleons when unbound.

· An unstable nucleus can decay in 3 ways: alpha decay, beta decay, or gamma decay.

· The decay constant indicates the rate of radioactive decay.

· The half-life is the time required for half the original nuclei of a radioactive substance to undergo radioactive decay.

· Nuclear reactions involve a change in the nucleus of an atom.

· In fission, a heavy nucleus splits into two lighter nuclei. In fusion, two light nuclei combine to form a heavier nucleus.

· There are four fundamental interactions in nature: strong, weak, gravitational, and electromagnetic.

· The constituents of matter can be classified as leptons or hadrons and hadrons can be divided into mesons and baryons. Electrons and neutrinos are leptons; protons and neutrons are baryons.

· Mesons consist of a quark-antiquark pair; baryons consist of three quarks. 
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