ESC 120, Earth Science

Lab Test Four

Your Name ___________________

Instruction

Please answer the following questions briefly.  You must explain your answer if required, or

you will get zero points from the question.  
Question 1:  The figure shown below represents a maturely developed and idealized middle-latitude
cyclone weather system with a low pressure center (L).  This cyclone system is moving from west to east
and will completely move over Chicago (with its cold front positioned at east of the city) in 48 hours. 

Predict possible weather changes in Chicago for the next 48 hours.  You need to indicate Chicago’s  temperature,  pressure, relative humidity, possible precipitation and wind direction when Chicago is in cold sector (its current position), approached by warm front, in warm front, in warm sector after warm front passes the city, approached by cold front, and finally in cold sector after cold front passes the city.  (40 points). 
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Figure 1,  A sketch of a maturely developed mid-latitude cyclone

Question 2: Answer the following questions based on Figure 10-6 in Lab 10. (Complete

the weather map if you have not completed it yet). 
1) What kind of weather system is this?  Zero points will be given to any answer without explanation. (10 points) 

2) Explain the criteria based on which you drew the cold front on this weather map. Please use some specific weather data you plotted on your weather map as examples.  Zero points will be given to any answer without explanation. (20 points) 

3) What might be the current weather condition in Montgomery, Alabama based on this weather map?  Zero points will be given to any answer without explanation. (15 points) 

4) When the cold front is approaching Birmingham, AL during the next few hours, would the city be experiencing pressure increasing or decreasing?  Zero points will be given to any answer without explanation. (15 points) 

Question 3: In Figure 2, an unknown phase of the moon (the smallest circle) shown on its orbital path is currently at its highest position in the sky.  The earth is represented by the circle in the middle. This phase of the moon rises from the horizon around 3am.  






Figure 2.  Relative position of the earth (in the middle) and its moon (smallest circle).  

Please answer the following questions related to this figure.

1) What is the name of this moon phase shown on the orbital path? Explain your answer (why do you believe that it is this particular phase?). (10 points).

2) Is it likely for you to see this moon phase during daylight time (day time here is defined as the time period between 6am and 6pm)? Explain your answer or you would get zero points (10 points).
3) If you can see this moon phase during daylight time, then would you be likely to see it in the morning or afternoon. Explain your answer or you would get zero points (10 points).
4) Toward which direction should you look to find this lunar phase between 4-5 am in the morning?  Explain your answer or you would get zero points (10 points).
5) Will the proportion of the illuminated side of this lunar phase visible from the Earth increase or decrease during next week? Explain your answer or you would get zero points (10 points).
6) Is illuminated portion of the lunar phase observed from the earth on the same half-side of the moon or different half-side of the moon for the next two weeks? Explain your answer or you would get zero points (10 points).
7) What is the name of the lunar phase that will appear in night sky about three weeks after this moon phase that is currently on the orbital path?  Explain your answer or you would get zero points (10 points)

8) Draw a few arrows on Fig. 2 to indicate the direction of the sun-rays at current time (with respect to the position this unknown moon phase on the orbit). You may describe the direction from which the sun rays come (e.g. from NW, NNE, SWW, etc.) if you have a difficulty to draw the arrows.  Explain your answer or you would get zero points (10 points). 
9) Draw a small circle on the orbital path to indicate the position of the moon phase that may result in a lunar eclipse. Write down “lunar eclipse” next to this small circle. Explain your answer or you would get zero points (10 points).
10) Draw a small circle on the orbital path to show the approximate moon’s position when a sidereal month is completed (with respect to the position of new moon phase). Write down “sidereal” next to this small circle.  Explain your answer or you would get zero points (10 points)

Question 4:  Figure 3 shows the orbital path of an unknown planet (small circle on the orbital path) around the Sun (the circle in the center). Answer the following questions and use the data provided in Table 12-1 in Lab 12 as references when necessary.
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Figure 3.  Relative position of the sun and an unknown planet.  
1) Draw a few arrows on the orbital path to show the direction along which this planet is revolving around the sun (10 points)

2) Assuming that area A, B and C are all equal.  Through which of the following distances would the planet move at its slowest velocity?  Use Kepler’s 2nd law to explain your answer or you would get zero points (15 points).

a-b, c-d or e-f.  
3) It takes approximately 22.6 earth year for this planet to complete one circle of revolution around the sun.  What is the average distance between this planet and the sun in million kilometers?  Explain your answer with calculation or you would get zero points (15 points).

4) The average daylight time on this planet is 15 hours.  What is the period of rotation of this planet? Explain your answer or you would get zero points (15 points).

5) The thickness of the atmosphere for this planet is at least 100 times thicker than that of Earth’s atmosphere.  The density of this atmosphere, however, is barely 1/5 of Earth’s density. Describe the mass and components (make-ups) of this unknown planet. Explain your answer or you would get zero points (15 points).

6)
Is the escaping velocity for this planet greater or less than that of the earth? Explain. Why is the atmosphere of this unknown planet so many times thicker than that of the earth?  Explain. (15 points) 

7)
The orbital velocity of this planet must be much higher/lower (circle one) than that of the Earth.  A person must weigh more/less (circle one) on this planet than on the Earth.  Explain your answer or you would get zero points (15 points).
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