Chapter 3 Reading Guide
Science, Systems, Matter, and Energy (pgs 32-54)
You should have been exposed to much of this chapter in previous science courses, but I’m asking you to revisit these topics so that you have a firm grasp of these underlying ideas. Some parts will be skimmed over, while others will be emphasized. 

Review:

1. Outline the procedure that is followed when a scientist wants to answer a question or investigate a problem (scientific method) Think back to the structure of all the experiments you have done in science classes over the years.

2. Why is it important that the results of an experiment be REPRODUCIBLE?

3. What is the difference between a dependent and an independent variable?
4. Respond to the following statements:

a. Scientists have not absolutely proven that anyone has ever dies from smoking cigarettes.

b. The greenhouse theory – that certain gasses (water vapor and CO2) warm the atmosphere – is not a reliable idea because it is only a scientific theory.

5. What does pH measure?

6. A tree grows and increases in mass – explain why this does not violate the law of conservation of matter.
7. If there is no away, why is the world not filled with waste matter?

8. What is ionizing radiation? Give examples. 

9. Someone wants you to invest money in an automobile engine that will produce more energy than the energy in the fuel used to run the motor.  What is your response?  Explain. 
10. An archeologist digs up a piece of wood believed to be an ax handle. The wood is characterized as being from an ash tree. Beta emission from the old piece of wood is 4 beta/minute. A similar piece of wood that is freshly cut registers beta emission at 16 beta/minute. The half-life of carbon-14, a radioisotope of carbon present in all living things, is 5370 years. How old is the piece of wood?

11. What is the 1st Law of Energy? (First Law of Thermodynamics)

12. What is the 2nd Law of Energy? (Second Law of Thermodynamics)
New:

13. Distinguish between inductive and deductive reasoning.  Give an example of each.

14. What is the difference between frontier science and consensus science?
15. What is junk science and what are the problems associated with it?

16. What is a system? Give three examples of specific systems.

17. What are sources and sinks?

18. What is the difference between a positive and negative feedback loop? Give an example of each.

19. What is a time delay? Give an example.

20. What is a synergistic interaction? Give an example not offered in the text. 
21. What is the difference between high-quality matter and low-quality matter?  What is material efficiency?

22. What is the difference between high- quality energy and low-quality energy?  What is energy efficiency?

23. What are the three factors that determine the severity of pollution?

24. Distinguish between the following terms: degradable, biodegradable, slowly degradable, and nondegradable.

25. Remember the definition of a system as parts that interact to form a whole. Are ecosystems closed or open with respect to energy? Matter?

26. What are the three types of economies, and how are they different from each other?
