*****ANSWERS – DO NOT DISTRIBUTE!*****

Earth and Space Sciences 9





Homework #1

______/50 points

 

Assigned: Jan 9   Due:  Jan 16, 2003

In general, your homework assignments will not have this much (or any!) math in them.  However, the nature of this particular topic requires some math, and it’s a good time to review some mathematical basics.  If you’re having difficulty with any of these problems, don’t forget to stop by my office hours or contact me.  The problems may appear daunting, but they’re not hard!

1.  List the planets in the solar system in order from closest to furthest from the Sun. (6 points)

Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus, Neptune, Pluto

2.  Why do the stars change their position in the sky when viewed from Earth? Why do they not appear to move relative to each other? (4 points)

The Earth is moving which causes the stars to appear to move. They are so far away that their relative motion is too small to be detectable.

3.  As we have talked about in lecture and section, the distances to some planets can be determined using the concept of similar triangles.  Suppose you are given the angles and side lengths of a triangle, plus the following partial information about a second triangle.  Mark true or false whether or not you can conclusively determine if the two triangles are similar given this information: (1 point each)

__F___  One of the three angles of the second triangle

__T___  Two of the three angles of the second triangle

__T___  All three angles of the second triangle

__T___  Two angles and the length of two sides of the second triangle

__T___  Two angles and the length of one side of the second triangle

__T___  The lengths of all three sides of the second triangle

__F___  One angle and the lengths of two sides of the second triangle  

You cannot be certain unless the angle is the one between the two sides.

__F___  One angle and the length of one side of the second triangle

4.  Provide the following distances: (1 point each)

__1.5x108 km________ Distance from the Earth to the Sun in kilometers and in miles.  __9.3x107 mi_________This is also known as 1 Astronomical Unit (AU).

__~400,000 km_______Distance from the Earth to the Moon in kilometers.

__~2.67x10-3 AU_____ How many astronomical units is the Moon from the Earth?

__~6400 km_________ Radius of the Earth in kilometers.

__1738 km_______  Radius of the Moon in kilometers.

The Moon and Earth are close enough to perfect spheres that we can measure their volume using the equation V = (4/3)(r3.  How many times larger in volume is the Earth than the Moon? (4 points)


VE=4/3 ( (6400 km)3   =  1.1x1012 km3  

VE/VM = 1.1x1012/2.2x1010 = 50 times larger

VM=4/3 ( (1738 km)3  =  2.2x1010 km3 


5. What is a transit? Which are the only two planets which have transits (when observed from Earth)? Why are transits important? (5 points)

The planet is observed to cross the Sun. Venus and Mercury. They allow us to measure the diameter of the Sun.

6.  What is the speed of light in a vacuum?  _____3x108 m/s______________

Given your answer above and your answer in question 3, how long does it take sunlight to reach the Earth from the Sun?  (Show your math!!) (4 points)


1.5x108 km  /  3x105 km/s = 500s = 8 minutes, 20 seconds

7. Figure 1.4 in your textbook shows how an observer on Earth can measure the maximum angle (47o) between Venus and the Sun. If the observer was on Mars, would this angle be bigger or smaller? What is this angle? Mars is 1.5 AU from the Sun, and Venus 0.7 AU. (4 points) Hint: this will require you to use the sine function.

Angle is smaller. 28o  (sine of angle is 0.7/1.5)

8.  You have learned that as the temperature of a body increases, the wavelength of its maximum emission decreases, such that (*T = constant.  The Sun has an average temperature of 5500K, and has maximum emission at a wavelength of 0.53(m (1(m = 10-6 m).  If I tell you the average temperature of the Earth is 288K, what is the wavelength of maximum emission of the Earth.  Show how you got to this answer. (4 points)

5500K x 0.53(m  =  2915 K-(m  


This is the constant.  Use this, along with the temperature of the Earth to find the wavelength of maximum emission for the Earth.

2915K-(m  =  288 K x ? (m


?  =  10.12(m
9.  One thing I require in this class is participation, so I require everyone to ask at least one written question below each week.  This helps both the faculty and myself target topics that may be unclear to the whole class, and improve your grade. (5 points)

