IST 2420: Atoms and Stars
Winter 2009
Questions for the Final: (Subject to revision)

The Final Exam will be cumulative since the beginning of the semester. While the emphasis will be on material since the Midterm, the questions from before the Midterm are still candidates, and there may in fact be a repeat from the Midterm. I am looking for a short answer or other form of answer that describes the science accurately, answers all parts of the question, uses course materials well (from the reading, lecture, and laboratory), and reflects critically upon that information. There will be a fact sheet, the same for everyone, that you can use during the exam, but otherwise the exam will be closed book. You must answer the questions using your own words; copying information from the information sheet will not get an acceptable grade, although in many cases all of the necessary information will be on the information sheet. Notice that the questions are grouped into topics; critical thinking about course content is the goal, not blind memorization.

1. (a) Describe how to change a measurement from fractional units (feet and inches, inches and fractions of an inch, pounds and ounces) to decimal units, including (b) writing the fraction for a specific case. Actually doing the division will not be required. The number of ounces in a pound (16) will be given if required.

2. (a) What is an Astronomical Unit (AU)? (b) What is a light year? (c) Why do we use these units? (d) Describe our solar system. (e) Describe our galaxy.

3. (a) What is a black hole? (b) Describe how a black hole is formed and (c) the characteristics of a black hole. (d) What effects do they have on matter, space, and time?

4. (a) Describe and explain Galileo’s contributions to astronomy and (b) his conflict with the organized beliefs of his time and place.

5. (a) Did Galileo’s telescopic discoveries “strictly demonstrate” the truth of the Copernican system? (b) What importance did they have toward the acceptance of the Copernican view?

6. (a) What is a star? (b) What is a planet? (c) Distinguish any differences in the use of these terms for an Aristotelian, a Copernican, and a modern scientist. (d) Observationally, how could you tell the difference between a planet and a star?

7. (a) What are Kepler’s Three Laws of Planetary Motion? (b) How did he arrive at them?

8. Kepler’s life challenges many stereotypical ideas about scientists and the nature of scientific discovery. Describe why, using examples from his life and scientific work.

9. Newton presented Three Laws of Motion and his Law of Universal Gravitation. (a) State the essential content of each of these. (b) What role did they play in establishing the acceptance of the Copernican-Keplerian system?

10. (a) Describe how Galileo and Newton were both similar to and different from modern scientists, as described in the course readings on the scientific method.

11. (a) What is the difference between an element, a compound, and a mixture? (b) Give an example of each. (c) What is the difference between an atom and a molecule? (c) In the early nineteenth century, what observations were these conceptions initially designed to explain? (d) Describe two later sources of evidence for the existence of atoms and molecules.

12. When electrical current is run through water, two different gases are given off. (a) Explain what is happening. (b) What happens when we expose each to the light of a match? (c) Why? (d) Why is this a difficulty for the original Aristotelian conception of the natural world?

13. (a) What are the causes and possible consequences of the greenhouse effect (as used by ecologists) on earth? (b) What are the positive and negative aspects of this effect when it is applied to life on earth?

14. Describe the roles of the various cultures involved in the development of science from ancient times to the present: prehistoric, early urban, Greek, Islamic, Renaissance and US.

15. We have discussed several cases that demonstrate the complex relationship between science and religion. (a) Discuss two of these cases. (b) Is there any general pattern to this relationship or does it vary from one historical setting to another? 

16. (a) Describe one case in which two expanding fields of science met. (b) What happened within each field? (c) What happened outside of these fields?

17. (a) Discuss the two implications of the “Expanding Circles” model of scientific progress. (b) What does the Model have to say about (i) the truth or falsity of science, and (ii) the role of science and technology in our economy? (c) List two modern technologies predicted by science.

18. Discuss the changing relationship between science and technology, from ancient times to the present.

