OBJECTIVES FOR CORE 5 LECTURES

LECTURE 11 -  ASTRONOMY: A HISTORY AND INTRODUCTION

1.  Explain the location and composition of the following celestial objects:  stars, planets, comets, nebulae, asteroids, galaxies, supernovas, star clusters. 

2.  Describe how red-shift is used to measure distances to stars.

3.  List and explain the various units of measure for the tremendous distances involved in astronomy.

LECTURE 12 - LIFE AND DEATH OF STARS
1. Explain why hydrogen fusion is thought to be the source of energy for most stars.

2. Outline the steps in the death of a main sequence star – both for a star the size of our sun as well as for one much larger than the sun.  Show where the following fit into the sequence:  red giant, white dwarf, black dwarf, supernova,  neutron star, black hole.

3. Describe the Hertzsprung-Russel diagram and explain why the data it represents is consistent with hydrogen fusion.  Be able to point out the following on an H-R diagram:  the main sequence,  red dwarfs,  white dwarfs,  blue-white giants,  red giants

4. Give examples of how telescope photographs of the heavens have given strong support to the theories of on the life cycles of stars.

5.  Explain the significance of second generation stars to the existence of a solar system that is capable of supporting life.   Hint: know what a “mixed nebula” is.

LECTURE 13 - BIG BANG TO FUNCTIONAL STARS
1. Explain the main pieces of evidence for the Big Bang theory:  expanding universe, cosmic background radiation, and experiments in high-energy physics.

2. Explain how the distance to a celestial object can be determined by red shift.  To do this, you will need to understand the concept of the Hubble constant.

3. Give the reasons why the universe consists mostly of hydrogen and helium.

4. List and explain the events after the Big Bang in the proper order:  singularity, fundamental forces,  elementary particles,  nuclei, atoms.

LECTURE 14 - PLANET FORMATION AND STRUCTURE
1. Explain how a mixed nebula condenses to form protostar(s) and protoplanets.  Use the following terms in your explanation: second-generation star, mixed nebula, gravity wave, accretion, centrifugal force, spinning disk

2. Explain why the outer planets are gaseous while the inner planets are rocky.

3. Explain why the Earth has different concentric layers or shells.

4.  Explain why all the planets (except Pluto) are in the same orbital plane.

LECTURE 15 - PLATE TECTONICS

1. Outline the main lines of data that support the theory of Plate Tectonics:  geography of coastlines, correlated fossils, paleoclimatology, paleomagnetism, seismology.

2. Explain how Plate Tectonics is related to mountain building.

3.  Explain why Plate Tectonics is a unifying theory.

LECTURE 16 - GEOCYCLES
1. Explain how the three major rock types are related by Plate Tectonics and erosion.

2. Describe the distribution of water on Earth and how it is recycled.   How of much of the water is salty or fresh?  How is the fresh water distributed?

3. Explain how temperature differences describe the two main layers of Earth’s atmosphere.

4. Explain how climate is affected by water, ocean currents, and prevailing winds.

LECTURE 17 – DEEP TIME

1. Use the analogy of the thickness of sheets of paper and counting to give an idea of how large each of the following are:  a million, a billion, and a trillion.

2. Explain why the discovery of radioactivity was so important to supporting the concept of a 4.5 billion year old earth.

3.  Explain how Steno’s and Hutton’s principles are important parts of the geologist’s toolkit.

LECTURE 18 – CHEMICAL BONDING AND SPONTANEOUS REACTIONS
1. Explain the difference between chemical processes and nuclear processes.

2. Show how to use the Periodic Table to predict if and how elements will react.

3. Describe why certain substances are liquid at room temperature, while others are gaseous or solid.

4. Explain why all atoms don’t form the same type of chemical bonds.

LECTURE 19 – MOLECULES OF LIFE

1. Describe the elements and molecules that make up living things.

2. Name the four major groups of biomolecules.

3. List the names of the molecular building blocks shared by many organisms.

4. List some of the complex molecules built from the simple building blocks.

5. Give examples of molecules that illustrate the diversity and unity of life.

LECTURE 20 - ABIOGENESIS

1. Explain why abiogenesis does not happen on the modern earth.

2. List the time sequence of events leading to the beginning of life on Earth, including the constraints on the earliest and latest life could have begun.

3. Explain the significance of the Miller-Urey experiment and the laboratory work that followed to the unaided formation of simple biomolecules:  amino acids, proteinoids, nucleotide bases.

4. Describe the difficulty in going from the spontaneous formation of simple biomolecules to the construction of even the simplest of prokaryotic cells.

