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). 












N












|






L




W____ |_ ____
E










|












|












S

 

 ▲ Chicago
Cold Front   








Warm Front

Figure 1,  A sketch of a maturely developed mid-latitude cyclone
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This middle-latitude cyclone has a preceding warm front which causes a warm moist air mass and a fast moving cold front across Chicago. This means that there is a leading edge of a cold and dry air mass. On the other hand, the North of the city has a warm front before the cyclone takes place. 
When the storm intensifies, the cold front will rotate around the storm and this will create a warm front in the city. An occluded front will be formed with a boundary that separates cold air onto the west and warm air on the North front.
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The changes in temparature 

Dew point temparatures will be experineced. Temparatures will be at the 40’s ahead east of the front and 20-30’s at the west.
The chart below illustrates the changes that will occur before passing, while passing and after passing of the middle-latitude cyclone across Chicago city.

	
	Before passing 
	While passing 
	After passing 

	Winds
	South east-south 
	Variable 
	Wet to north west 

	Temparatures 

The cold type

The warm type
	Cold-cool

Cold
	Droping 

rising
	Cold 

Milder

	Pressure 
	Falling 
	Low point 
	Risng 

	Relative Precipitation 
	Heavy precipitation 
	Light or moderate 
	Ligh to moderate 

	Possible precipitation 
	Ligh moderate 
	Showers/precipitation 
	General clearing 


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).

Waning crescent

This is the moon phase which rises at 3am and sets at 3pm with its meridian at 9am. This is the intermediate moon phase and it’s usually the last phase of the lunar month. At this phase, the moon deceases from the semicircle shape until it disappears from the sky. The word waning means that the moon is getting smaller while crescent mean that the moon is curved. 

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).

Yes, the waning crescent can be observed during the day as from 6am to 3pm. Many people miss the waning crescent because it breaks on the early morning hours when people are asleep. It arises before sunrise and is in straight line with respect to the sunrise horizon. It stands on the ecliptic path of the sun and its angle is perpendicular to the horizon.
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).

It is most likely one will be able to see it in the early morning hours before sunlight. It is not usually bright and visible during the day due to the intense sunlight.
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).

The east is the direction one is supposed to look at to find this lunar phase. The reason being that it rises on the east or on the sunrise horizon. 
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).

The proportion of the illuminated side of this lunar phase will increase to a phase called the last quarter during the next week. This is because of the rotation of the moon around the earth which will change its position and alignment with the sun and the Earth. 
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).

The illuminate portion of the lunar phase will be observed on the different half side of the moon. This is because the moon will orbit the Earth and its position and face towards the sun will change. Therefore, the other half will be observed in the next two weeks.
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)

The waning crescent is in the third quarter of the month. Therefore, the third week from now it will be the first quarter which will have the gibbous moon phase. The following is a designed elastration of the moon phases from the third quarter to the last quarter of the moon.
[image: image3.png]( (

Lest Quarter

Waning Crescici =)

Sunise

New Moon

Waxing Crescen ) Waxing Gibbous

First Quarter




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). 
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The sun rays come from the west. 
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).
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Lunar eclipse happens during the full moon. During this phase, the moon phases the directly behind the Earth and this results to a total shadow. The moon and the Earth are usually closely aligned. The moon does not have its own light and shines because of the sun rays. In this case, it is totally blocked from the sun rays.
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)

The moon’s sidereal orbital period happens in the 27.3 day. At this phase, the moon is aligned with the sun
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In this drawing the A is the new moon and B is the moon’s sidereal orbital period whereby the moon revolves the earth at a rate of 360 / PSID ° per day.
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)
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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.  

At the point c-d the planet will move slowly. The reason is that when the planet is far away from the sun on its elliptical path, there is less gravitational pull. Gravitational pull is what makes the planets move faster. However, when the planet is far away from the sun, it moves at a slower velocity than when it is near the sun. Therefore, the planet moves slower near the aphelion which is the point c-d. In other words, when the distance between the sun and the planet is small, the planet will rise its tangential velocity in order to conserve the angular momentum and when the planet is near the aphelion whereby the distance from the sun is large, it will decrease its tangential velocity.
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).

Formula: P2=a3 where:

· P = period of the orbit, measured in units of time

· a = average distance of the object, measured in units of distance

 Solve for a which is the distance
If p is 22.6 years
a=p2/3

a=22.6 2/3

=7.993 AU
=1 Astronomical Unit =1.496e+8

Multiply the length value by 1.496e+8

=1.1957358X 109 Kilometers

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).

This must a Jovian planet and composes of mass of gases in the atmosphere. The Jovian planets such as Neptune and Uranus are gas giants while terrestrial planets in the solar system e.g. Venus and Mercury have molten heavy metal cores. That is the reason why it is 1/5 of the Earths density. Most of the Jovian planets are located in the orbits around the gas giants and that is the reason why they have thicker atmosphere. The density of the planets varies from the surface of the planet towards the core. Therefore, the Jovian planets are primarily composed of gases which are less dense while the Terrestrial plans have molten solid rocks thus high density. 

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) 

The escape velocity of this planet would be less times that of the Earth because, it all depends with the mass of the planet and the mass of the Earth is higher than that of the planet. The Earth’s gravitational pull is higher than that of the planet and the Earth will have a greater escape velocity compared to the planet.
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).

The orbital velocity of the planet will be lower than that of the Earth. Therefore a person will weigh less than what a person would weigh on Planet Earth. This is because of the difference in the gravitational pull in the two planets. 
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