Astronomy 11 Spring 2009

First Problem set

Due at the beginning of class Friday, Feb 20

Throughout this problem set – and all the rest of them -- let’s do calculations to only three figure accuracy: never write down a result with more than three significant figures.
(1) How long is a Venus year?


In class we used the table of Venus’ longitudes to find out how long a Venus year is. We did this by starting with Venus’ longitude on July 1, 2008 and figuring out how long it took Venus to return to this longitude. Unfortunately we only had partial data, so we were not able to do this very accurately. Our goal in this problem is to do it better.


Here’s a way to do this: make a graph of the longitude of Venus versus time, beginning a few days prior to the date on which completes its orbit about the sun, and ending a few days after this date. Then, on the graph, interpolate between the data points to estimate the precise date on which the longitude returns to its starting point.

· Carry out this project and identify the precise date on which Venus returns to its starting longitude.

Make sure your graph is accurate: a crude sketch will not be sufficient. It would be best to use Excel to make the graph for you. If you don’t know how to use Excel, now is the time to learn: it really isn’t hard at all.

· Estimate how accurate you think your answer is. That is: how accurately can you read the graph? For instance, can you identify the time of day on which Venus reaches its starting longitude right down to the nearest hour, to the nearest second, or what?

Notice the ‘Time’ column in your table of data: it always reads zero. This means the table is telling us the position of Venus at exactly zero hours– that is, exactly at midnight of each day.

· On what time of day does Venus return to its starting longitude? Again, how accurate is your answer?

· Now calculate how many days a Venus year is. And again, how accurate is your answer?

Now look up in Appendix F of the textbook

1. The length of a Venus year (Bless calls it the ‘sidereal revolution period:’ this is a little different than the revolution period we are familiar with, but we won’t worry about this). 

2. The length of a Venus day (Bless calls it the ‘sidereal rotation period:’ this is a little different than the rotation period we are familiar with, but we won’t worry about this).

· Convert your answer for the length of the Venus year from days to Earth years. Compare the answer to what Bless lists in the Appendix. How well did you do?

· How many Venus days are there in a Venus year?

(Be sure to show your work in all of this: it is not enough to simply look up the length of a Venus year and write it down!)

(2) The Angle Between the Sun and Venus


We want to find the angle between the Sun and Venus on the day at which Venus reaches its greatest brightness. Imagine that you have gone out to the War Memorial – or better yet, actually go out to the War Memorial! – and that you point one hand at the Sun and the other at Venus. (If you go just after sunset you will be able to do this.) Then measure the angle between your arms. 

· Your task in this problem is to predict the result of such a measurement. Do this by recalling the picture we drew in class showing the Earth and Venus and their orbits, and the Sun:







Now use the Law of Cosines 

A2 = B2 + C2 – 2BC Cosine (a)

to calculate the angle. 

(3) Celestial Surveying From Mercury


In class we attempted to find the distance to the sun by purely geometric means: by measuring the distance between the sunrise point, and the opposite of the sunset point. 

· Calculate what this distance would be (in kilometers) if you lived on Mercury.

Data you will need can be found in Appendix F.

(4) Sound Waves and the Doppler Effect


The note D above middle C has a frequency of 293 cycles per second, and the note E above that has a frequency of 330 cycles per second.

· Find the periods of the waves corresponding to D and E

· Find the wavelengths of the waves corresponding to D and E. Express your answers in inches and feet to get an intuitive feel for them

· Suppose the horn of a car emits E, and you are standing on the sidewalk. How fast must the car travel in order for you to hear D? To get an intuitive feel for your result, express it in miles per hour.

· In what direction must the car travel?

[The speed of sound is 3.31 X 10 4 centimeters per second.]
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