Proudian Senior Seminar

Homework #9

Cosmos Chapter 8: Travels in Space and Time

Part A:

1. Objects moving towards you at a large fraction of the speed of light will appear:

a. redder

b. yellower

c. bluer

d. All of the above.

e. None of the above.

2. A clock in a rocket traveling at a constant velocity will run:

a. Slow compared to a clock at rest.

b. Fast compared to a clock at rest.

c. No difference.

3. A rocket-powered train travels at 0.5c (half the speed of light). As it passes the train station on Alpha Centauri A, the engineer sees a train traveling towards her at 0.75c. The two trains are separated by one light-year. The engineer in the first train shines her emergency light at the second train. How fast does the second engineer see the light travel towards him? Express your answer as a fraction or integer multiple of c:

a. 0.25c

b. 0.75c

c. c

d. 1.25c

e. None of the above

f. All of the above

4. What’s one topic or idea from the reading, which you did not understand, were confused about, or would like clarified in class?
Part B:

1. Sagan believes that the survival and development of the Ionian culture would have pushed scientific advancement centuries ahead of its time   In this science-centered culture, imagine that religious and spiritual belief have been rendered nearly obsolete.  Compare and contrast a science-dominated society with a religion-dominated society.  Try not to focus on specific religions, but rather the implications and tendencies of each civilization.

2. "Relativistic spaceflight makes the universe accessible to advanced civilizations, but only to those who go on the journey. There seems to be no way for information to travel back to those left behind any faster than the speed of light." Just as the physical universe sets a maximum speed, humans are seemingly left with a ceiling to how far and wide we can explore. Does this information affect how we view the future of extra-solar exploration?  

3. Carl mentions the Orion Starship and its potential to use nuclear weapons as a propulsion mechanism through space. He regretfully tells us, however, that an international treaty forbids the use of all nuclear weapons in space. Is this a wasted opportunity? Given the difficulties of monitoring the use of nuclear weapons (or other nuclear power sources) once in space, are the potential rewards from their peaceful use worth the risk of their inevitable non-peaceful use? What sorts of implications/precedents might arise?

