Phys 1901 Assignment 1
Due: Thursday, October 10, 2013
This assignment is the most quantitative assessment you will be asked to complete in this course. Please ask for help if you need it. Don’t delay trying the assignment, parts of it are hard!
The goal of this assignment is to help you understand the importance of the scientific method and how the application of even a small amount of mathematics can reveal so much about our place in the Universe.
1. In 1974, the physics Nobel laureate Richard Feynman gave the Caltech commencement ad-
	dress, in which he said, “During the Middle Ages there were all kinds of crazy ideas, such as that a piece of of rhinoceros horn would increase potency. Then a method was discovered for separating the ideas – which was to try one to see if it worked, and if it didn’t work, to eliminate it. This method became organized, of course, into science. And it developed very well, so that we are now in the scientific age. It is such a scientific age, in fact, that we have difficulty in understanding how witch doctors could ever have existed, when nothing that they proposed ever really worked – or very little of it did. But even today I meet lots of people who sooner or later get me into a conversation about UFOs, or astrology, or some form of mysticism, expanded consciousness, new types of awareness, ESP, and so forth. And I’ve concluded that it’s not a scientific world. Most people believe so many wonderful things that I decided to investigate why they did.”[footnoteRef:1] [1:  Surely You’re Joking, Mr. Feynman!: Adventures of a Curious Character, Richard Feynman, Ralph Leighton (contributor), Edward Hutchings (editor), 1985, W W Norton. 2This one is challenging – think hard about it.] 

Thinking on Feynman’s observation about people not using the scientific method to understand our world, consider the claim of the existence of Big Foot or the Loch Ness Monster.
(a) What type of observations should we seek to confirm the existence of these creatures?
(b) Why should we have little confidence that either Big Foot or the Loch Ness Monsterexists?
	4 marks

	2. Suppose that you are standing in a field just outside the city of Ottawa (45◦N). In answering questions (a) and (b) draw a basic picture of the celestial sphere as viewed by you at your
	8 marks


[bookmark: _GoBack]location with the position of the horizon, the celestial equator, the ecliptic, both celestial poles, the position of the solstices and equinoxes, and the sun indicated. Be sure to include the angle between the ecliptic and the horizon and the angle between the north celestial pole and the horizon in your diagram.
(a) It is midnight on the first day of winter.
(b) It is sunrise on the first day of summer.2
(c) Bonus question (3 marks): From the position of the Arctic Circle, draw the celestial sphere at noon on the first day of winter.
3. The ancients had long noticed retrograde motion of the planets.
	(a) Explain retrograde motion and how the Ptolemaic Model accounted for it.
(b) Detail how Copernicus accounted for retrograde motion.
(c) Why did many of Copernicus’ contemporaries object to his model as a realistic description of the solar system and did their arguments have scientific merit?
	9 marks

	4. NASA launched the Voyager 1 spacecraft on September 5, 1977 to examine Jupiter and Saturn. After successfully completing its mission, Voyager 1 found itself on a trajectory that will take it out of the solar system forever. Currently Voyager 1 is 125 AU from the sun.
(a) What is the average speed of Voyager 1, in km/s, since it was launched?
(b) Voyager 1’s trajectory will eventually take it “near” the star AC+79 3888 in the constellation Camelopardalis, currently some 17.6 light years from our solar system. Assuming AC+79 3888 is not moving with respect to our solar system, how long will Voyager 1’s journey take? Find out from NASA’s Voyager Interstellar Mission website[footnoteRef:2] how long Voyager 1’s journey to AC+79 3888 is expected to take? What does this tell you about the star AC+79 3888? [2:  http://voyager.jpl.nasa.gov/mission/interstellar.html] 

(c) NASA continues to explore the outer solar system. Write a brief summary (no more than 200 words!) on the NASA JUNO mission.
	15 marks

	5. Part I) This question is challenging – don’t delay trying it! You have just been selected as the new researcher for the travel book The Hitchhiker’s Guide to the Galaxy! In your new job, you find yourself on the pleasure planet Risa. On your way into the Risan solar system, you notice that the in-flight brochure tells you that Risa’s moon is 1/4 the diameter of Risa, that Risa is 3 × 108 km from its sun, and that Risa’s moon is 2 × 105 km from Risa. On Risa’s surface, you notice that the sun and the moon have the same angular size of 2◦ in the sky. In answering the following questions, make sure to show all your reasoning.
(a) What is the diameter of Risa’s sun in kilometres?
(b) What is the diameter of Risa’s moon in kilometres?
(c) What is the diameter of Risa in kilometres?
	9 marks

	6. Part II) After having enjoyed the Risan hospitality and having written your report for The Hitchhiker’s Guide to the Galaxy, you notice a planet in the Risan sky. You learn from talking to the local aliens that the orbital period of the the planet is 125 Risan years.
(a) What is the distance to the planet from the Risan sun in kilometres?
	3 marks


48 marks
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Figure 1: From the comic strip xkcd (http://xkcd.com)
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