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Module 16

Sun, Earth and Moon
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BUREAU OF SECONDARY EDUCATION   Department of Education   DepED Complex, Meralco Avenue   Pasig City  


What this module is about
[image: image9.wmf] 

Did you know that the solar system is just a small dust in the universe? In it are the sun, the moon, and the planets, which include the earth. Do you still remember Nicolas Copernicus? Nicolas Copernicus once said that the sun is the center of the solar system and that the planets are just wanderers. In this module you will learn many things about our planet and our nearest neighbors in space like the sun and the moon. This module includes many lessons about the earth, moon and sun.

· Lesson 1 - How the earth moves

· Lesson 2 - Seasons of the Earth

· Lesson 3 - Moon, its motion and its phases

· Lesson 4 - Eclipses

Read, enjoy, and discover the secrets of the universe!
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 What you are expected to learn

After going through the module, you are expected to:

1. describe how the Earth moves;

2. identify the reason why Earth maintains its orbit around the sun;.

3. describe how seasons occur;

4. describe the moon and its motion;

5. identify and describe the different phases of the moon; and

6. describe how solar and lunar eclipse occurs.

[image: image11.wmf]
  How to learn from this module

Here’s a simple guide for you in going about the module.

1. Read and follow the instructions very carefully.

2. Take the pretest. It is a simple multiple-choice test provided at the start to determine how much you know about the content in this module.

3. Check your answers against the correct answers provided at the last page of the module.

4. Be very honest in taking the test so you know how much knowledge you already have about the topic.

5. Read the different lessons about the earth, sun and moon.. 

6. Perform all the activities, as these will help you have a better understanding of the topic.

7. Take the Self-tests at the end of each lesson for you to determine how much you remember about the lesson.

8. Finally, take the post-test at the end of this module.

Good Luck and have fun!
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What to do before (Pretest)

Direction:  Choose the letter of the best answer. Write your answer on a separate sheet of paper.

1. In what particular orbit do the planets like earth travel around the sun?

a. circular orbit

b. elliptical orbit

c. rectangular orbit

d. none of the above

2. The earth is closest to the sun at ________________.

a. Perihelion

b. Aphelion

c. Apogee

d. Perigee

3. Which of the following is the reason why planets like Earth maintain their orbit around the sun?

a. Tidal force between the sun and the planets.

b. Magnetic force between the sun and the planets. 

c. Gravitational force between the sun and the planets.

d. Electrostatic force between the sun and the planets.

4. During Summer, the days are ___________________.

a. shorter than the nights

b. longer than the nights

c. the same length as the night

d. none of the above

5. In what direction does the sun rise?

a. North

b. South

c. East

d. West

6. Which among the following causes the changes in the length of day or changes in season?

a. Sun’s rays

b. Earth’s tilt

c. Phases of the moon

d. None of the above

7. The time it takes for the moon to rotate along its axis once is ______________.

a. 27 1/3 days

b. 24 hours

c. 30 days

d. 365 days

8. Compared to the earth’s gravity, the moon’s gravity is _______________.

a. ½ as much

b. ¼ as much

c. 
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 as much

d. none of the above

9. Which of the following is the best description of the moon?

a. The moon is a constellation. Mars and Jupiter.

b. The moon is an asteroid that is located between.

c. The moon is a star because it is bright at nighttime.

d. The moon is a satellite that revolves around a planet.

10. The phases of the moon depend on the position of the _______________.

a.  earth only

b. moon only

c. earth and moon only 

d. earth, moon and sun

11. How long does it take the moon to go through all of its phases?

a. 24 hours

b. 27 1/3 days

c. 29 ½ days

d. 1 year

12. What phase of the moon does an observer on earth see when the moon is located between the planes of the sun and the earth?

a. New moon

b. Full moon

c. First quarter moon

d. Last quarter moon

13. When does a lunar eclipse occur?

a. When the moon moves into the sun’s umbra

b. When the moon moves into its own umbra

c. When the moon moves into the earth’s umbra

d. None of the above

14. Solar eclipse is most likely to occur on a _______________.

a. Full moon

b. New moon

c. Gibbous moon

d. Crescent moon

15. Which describes the umbra?

a. darker than the penumbra

b. lighter than the penumbra

c. the same as the penumbra

d. none of the above

[image: image13.png]EIE

& | L impotcips G orive GBich e
Seatchor s [eies gl )
@] Poues | Qg Sonss |0 Moton s |

Clips 1 - 6 malching activiies e s

133 KB, wni |

)|

ghstan|| 4 5 5 & % & || EIsUCDocu..| &)ahool i (51 Oulock Ex..| EuProiectEsse | EYINTRODU. | EJDocumert.. [[Finsert i | |23 (4 & = 1146





Lesson 1
How the Earth Moves

[image: image14.wmf]
Take a look at the picture. Do you know all the mysteries hidden in this picture? Do you know how this planet moves? Now brace yourself as we explore our very own planet – The Earth.
[image: image15.wmf]Do you often watch the sunrise and sunset? What do you think causes the night and the day? Our ancestors watched the sun rise, move across the sky, and then set. They thought that the earth was steady and that it was the sun that moved around the earth. Ptolemy, an astronomer (a scientist who studies the stars and the planets) confirmed this idea. Copernicus, however, stated that the sun is the center of the universe and that the planets move around the sun.
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What you will do 


Activity 1.1 Making Models

Objectives:  

1. To make a model of the earth.

2. To observe how earth moves about its own axis.

Materials:   

plastic-foam ball, flashlight and barbecue stick

Procedure:

1. Get a plastic-foam ball and a barbecue stick. Push the stick to the center of the ball. Hold one end of the barbecue stick and turn the ball from right to left. Observe the motion of the ball about the stick.

2. Switch on the flashlight and focus the light to the model earth as you rotate your model earth in a counterclockwise direction. Write down your observations.

Observations:

Guide Questions:

1. Which represents the axis of rotation of the earth?

2. How does the earth move?

[image: image17.jpg]



3. When do nighttime and daytime occur?

[image: image18.jpg]



You now have a model of the earth. The barbecue stick represents the axis of rotation of the earth. The axis of rotation of the earth is an imaginary line running from the North Pole to the South Pole on which the earth spins. When the earth moves about its axis, the earth is said to be rotating. Like the model earth, earth also rotates in a counterclockwise direction. The earth rotates from west to east. The rotation of the earth causes all the places on earth to move in circles around the earth’s axis. Places on the equator move fastest. Places near the poles move slowly. 

[image: image19.jpg]



What you will do 


Activity 1.2
Light on Earth

In the picture below, which part of the earth has daytime? Which part has nighttime? Label the part of the earth that experiences daytime with “DAY”. Label the part of the earth that experiences nighttime with “NIGHT”.
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 The part of the earth that experiences daytime is the one that faces the sun. The sun’s energy serves as the free source of light for this part of the earth. The part of the earth, which does not receive sunlight, experiences nighttime. At night, the sky appears dark since the place where you live is turned away from the sun. One daytime and one nighttime together make one complete day. The length of time for one complete rotation is one full day. On earth, one full day is divided into 24 hours. Because of the rotation of the earth, you often see the sun rising in the east and the sun setting in the west. 

Your life is very much affected by the rotation of the earth. As the earth rotates, your body follows a cycle of sleeping and waking. As soon as you wake up tomorrow morning, rotate your head 10 times. Then rotate you hips 10 times. These make a good exercise.
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What you will do 


Activity 1.3
Making Models

Objective:  

To observe how earth moves about the sun.

Materials:   

plastic-foam ball, flashlight and barbecue stick

Procedure:

Switch on the flashlight and focus the light to the model earth as you move your model earth around the flashlight. What do you observe? 

Observations:

Guide Questions:

1. Which represents the axis of revolution?

2. How does the earth move around the sun?

3. What is responsible in keeping the earth on its orbit around the sun?
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As the earth rotates on its axis, it also moves around the sun. This movement of the earth around an external axis (the sun) is called revolution. The path, which the earth takes as it revolves around the sun, is called orbit. Just like all the planets, except Pluto, the earth follows an elliptical (egg-shaped) path. Johannes Kepler is one of our astronomers who said that the planets follow an elliptical path around the sun. One full orbit of the earth around the sun is called one complete revolution. To make one complete revolution the earth travels about 365¼ days around the sun. The earth rotates slowly and at the same time it revolves very slowly that we do not feel the movement.

What keeps the earth in its orbit? What keeps it from flying off in a straight line into space? The earth continues to revolve around the sun maintaining its orbit because of gravity. The gravitational attraction between the earth and the sun forces the earth to change its direction. The gravitational force keeps the earth from moving in a straight line into the space. This keeps the earth moving in an elliptical orbit from west to east. Gravitational attraction between 2 objects was discovered by one of the greatest scientist in the 17th century, Sir Isaac Newton. The fall of an apple on his head was the root of this discovery.
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What you will do 


Self-Test 1.1

Oops! Before you go on, try this one!

Direction:  Answer the following questions logically. Write your answer on a separate sheet of paper.
1. If you were in Copernicus’ place and you contradicted the idea of Ptolemy that the earth was the center of the universe, what evidences would you present to convince people that the sun was the center of the Solar system?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2. Write the appropriate connecting word or words in the concept map below.
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If you answer the concept map correctly– Congratulations! You may now proceed to the next lesson. If not, you need to go back and read the lesson again!


Lesson 2.  Seasons of the Earth

Are days and nights of the same length? Do you notice some changes in the length of day during summer and during Christmas season? Usually, during summer the sun rises very early and sets very late. While during Christmas season, the sun rises late and it sets early. This means that daytime is longer during summer months and shorter during Christmas season. Do you know why these changes in season happen?
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What you will do 


Activity 2.1 Changes in Daytime – changes in season.

Objective:  

1. To observe how changes in daytime happen.

Materials:   

Model earth and flashlight, protractor

Procedure:

1. Get your model earth tilt it by about 23.5o from the vertical axis.

2. Switch on the flashlight and focus the light to the model earth as you revolve your model earth around the flashlight (sun).

Guide Questions:

1. Do all the places of the earth, which faces the sun, receive the same amount of light?

2. What do these differences in the amount of sunlight received by the different places on earth faces the sun mean?

3. If the Earth’s Northern Hemisphere is tilted towards the sun, what is the season in the Northern Hemisphere? In the Southern Hemisphere?

4. If the earth is neither tilted towards or away from the sun what season will probably occur?

The earth turns on its own axis (axis of rotation) but it does point straight upward. The axis of the earth is tilted at an angle of 23 ½ o from the vertical axis. One end of the axis is called the North Pole while the other end is called the South Pole. The North Pole of the earth points directly towards the North Star called the Polaris.



If the earth’s axis were not tilted, daytime and nighttime would always be equal. Figure 2.1 shows what that would be like. All the lines will receive the same amount of light thus experiences equal daytime and nighttime. But since the earth’s axis is tilted, day and night are not always of the same length. Figure 2.1 shows the earth’s tilt and the amount of light different places on earth that face the sun receive. Only the equatorial region receive uniform amount of sunlight and, thus have equal daytime and nighttime. The upper portion from the equatorial region receives more light than the lower portion. These areas experience longer daytime than nighttime. Conversely, the areas below the equatorial region experience longer nighttime than daytime. North Pole is all in daylight, while the South Pole is a 24-hour total darkness. Days and nights have different lengths because of the earth’s tilt.


Historically, 4 days each year have been given special significance based on the position of earth’s sunlight with respect to the sun and its relation to the yearly weather cycle. On June 21 or 22 the earth is in a position such that the axis in the Northern Hemisphere is tilted 23-½ o toward the sun (figure 2.2). At this time the vertical rays of the sun strike the 23-½ o north latitude (23 ½ o north of the equator), a line of latitude known as the Tropic of Cancer. People in the Northern Hemisphere usually label June 21 or 22 as summer solstice. These are usually known as the days with the longest daytime. Summer is usually from June to March. Six months after, on December 21 or 22, the earth is in the opposite position, with the sun’s vertical rays striking at 23-½ o south latitude. This line is known as the Tropic of Capricorn. For those in the Northern Hemisphere, December 21 or 22 is the winter solstice. These are the usually known as the days with the longest nighttime. Thus winter comes from December to September.

The equinoxes occur midway between the solstices. September 22 or 23 is the date of the autumnal equinox in the Northern Hemisphere, and March 21 or 22 is the date of the vernal equinox. On these date, the vertical rays of the sun strike directly at the equator because the earth is in such a position in its orbit that the axis is tilted neither toward nor away from the sun. Incidentally, the point at which earth is closest to the sun is known as perihelion and the point where earth is farthest from the sun is known as aphelion.


What you will do 


Self-Test 2.1

Oops! Before you go on, try this one!

Direction:  Choose the letter of the best answer. Write the chosen letter on a separate sheet of paper.

1. The earth is closest to the sun at ________________.

a. Perihelion

b. Aphelion

c. Apogee

d. Perigee

2. On which month does the earth have the greatest velocity?

a. March

b. September

c. June

d. December

3. During Summer, the days are ___________________.

a. shorter than the nights

b. longer than the nights

c. the same length as the night

d. none of the above

4. In what direction does the sun rise?

a. North

b. South

c. East

d. West

5. Which among the following causes the changes in the length of day?

a. Sun’s rays

b. Earth’s tilt

c. Phases of the moon

d. None of the above


If you answer 3 out of 5 items correctly– Congratulations! You may now proceed to the next lesson. If you score below 3 you need to go back and read the lesson again!


Lesson 3.  Moon: its Motion and Phases
Are you familiar with the show Marina? Marina is a girl cursed to be a mermaid by a wicked witch named Victoria who happens to have a daughter named Luna.  Did you know that our moon is also named Luna? The moon is the only natural satellite of the earth. A satellite is an opaque (objects that absorb light and produces shadows) object that revolves around another object.



When you look at the moon at night, do you notice the dark and light parts? When Galileo used his telescope and pointed it to the moon, he also noticed the light and dark areas. Space probes have found that the dark areas are vast, flat areas. They are known as Marias (Latin word for “seas”). They were called marias because they look like the seas on Earth. The bright areas are the highlands like the hills and the mountains.


What you will do 


Activity 3.1
Making Models

Objective:  

1. To make a model of the moon.

2. To observe how moon moves about its own axis and about the earth.

Materials:   

Model earth, Styrofoam ball (smaller than the model earth in size), cutter and sand paper.

Procedure:

1. Get the Styrofoam ball and make holes on its surface using a cutter. Polish your model moon using the sandpaper.

2. Get your model earth and make the model moon revolve around it while you rotate the model moon. See to it that while you let the model moon rotate and revolve around the model earth, the model earth sees the same part of the moon throughout the motion.

Guide Question:

1. Which represents the axis of revolution of the moon?


Take a look at the picture of the moon again. You can see that the moon has many holes. These holes are called craters. The moon has no atmosphere to protect it from colliding with other heavenly bodies.

You now have a model of the moon. Like the sun and the earth, the gravitational attraction between the earth and the moon keeps the moon close to the earth. It also keeps the moon moving around earth. The moon takes about 29 ½ days to make one complete revolution around the earth and 27 1/3 days to complete one rotation about its axis. 

According to most astronomers, the period of revolution (time for one revolution-29 ½ days) and the period of rotation (time for one rotation-27 1/3 days) of the moon are the same. This is due to the fact that while the moon rotates and revolves around the earth, the earth also rotates and revolves around the sun. Thus, when the moon has completed its rotation, its revolution is not yet completed because the earth has already changed its position with respect to the sun. This makes the moon take additional days to complete the revolution. If not for the movement of the earth around the sun then both the rotation and revolution of the moon around the earth will be completed in 27 1/3 days. This makes us see only one face of the moon all the times.

Have you seen the moon change its shape in a month? Although the moon is really shaped like a ball, its shape appears to change from day to day. This change in its shape is called the phases of the moon. Figure 3.3 shows the phases of the moon.



What you will do 


Activity 3.2 Moonlight

Objective:  

1. To observe how moon reflects the light of the sun.

Materials:   

Model earth, model moon, flashlight, aluminum foil.

Procedure:

1. Get your model earth and wrap it with an aluminum foil.

2. Get your model earth, model moon and flashlight (sun).

3. Position your models and flashlight as follows: Moon, Earth, and flashlight. Make sure that the flashlight is focused on the earth as shown in figure 3.4



Observations:

Guide Question:

1. Where do you think does the moon get its light, which serves as our moonlight during nighttime?


The brightness of the moon provides light at night. But the moon does not produce its own light. It is an opaque body. As such it cannot produce its own light. Moonlight is really sunlight reflected by the moon. When the moon is between the earth and the sun it is called new moon (see figure 3.4).  In a new moon, the moonlight is just a sunlight reflected by earth to the moon. This  moonlight is called earthshine. While during full moon, when the earth is between the sun and the moon, the moonlight is the light from the sun reflected by the moon to the earth (see figure 3.5).



What you will do 


Activity 3.3 Moon’s Phases

Objective:  

1. To observe the phases of the moon

Materials:   

Model earth, model moon, flashlight, aluminum foil.

Procedure:
1. Get your moon model, earth model, and sun model. 

2. Show the phases of the moon by moving and placing the models in certain positions around the earth as shown in the table below. 

3. Identify the phase of the moon and illustrate the moon’s shape during such a phase.

Observations

	Position of Earth, Sun and Moon
	Phase of the moon
	Drawing

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Guide Question:

1. Name the phases of the moon.



Look at the picture of the phases of the moon (figure 3.6). After a few days, the moon takes another position. At this time, you can see a thin slice of the moon on the western sky just after sunset. This is called the crescent moon. In the next few days, the moon appears bigger. You can see half of the lighted side. This is called the first quarter. This is visible from about noon to midnight. Then the moon grows bigger than the first quarter moon. The shape is called gibbous moon. In a few days, when the moon is nearly opposite the sun, the side facing the moon is fully lighted. This is the full moon phase. After the full moon phase, the moon becomes smaller (wanes) until it disappears. It starts as a new moon again.


What you will do 


Self-Test 3.1

Direction:  Answer the following questions logically. Write your answer on a separate sheet of paper.

1. How much time does it take for the moon to go through all its phases?

2. What happens when the moon’s period of rotation and period of revolution is the same?

3.  When you look at the crescent moon early in the evening, is the moon waxing (growing) or waning (decreasing)?


If you answered 2 out of 3 correctly– Congratulations! You may now proceed to the next lesson. If not, you need to go back and read the lesson again!

Lesson 4
 Eclipses


What would you do if it suddenly becomes dark in the middle of a clear sunny day? Would you be frightened? Don’t be! This is just a natural event. It usually takes place when there is a solar eclipse.


What you will do 


 Activity 4.1
  Solar Eclipse

Objective:  

1. To observe the solar eclipse.

Materials:   

Model earth, model moon, flashlight

Procedure:

1. Get your model moon, model earth, and a flashlight. Position the 3 objects as shown in Figure 4.1  



Guide Questions:

1. What happens when the moon blocks sunlight?

2. If you were on the spot on earth where the moon has blocked sunlight, what would you observe?

3. When does solar eclipse occur?


What happens when the moon is between the sun and the earth? The moon absorbs the sunlight preventing it from reaching the earth. This produces a shadow of the moon on the earth’s surface. The shadow of the moon on the earth’s surface is called an eclipse of the sun. This is known as solar eclipse. A solar eclipse occurs during new moon because in a new-moon phase, the moon is between the sun and the earth. But solar eclipses do not always occur every new moon. In fact it occurs very rarely.Look at figure 4.1. The moon is in its new moon phase but since the moon, the sun and the earth are not positioned in a straight line then there will be no solar eclipse. 

Figure 4.2 shows the moon casting a dark shadow on earth. How does this shadow affect earth? The places on earth that will be covered by the umbra (darkest part of the moon’s shadow) will experience a total solar eclipse.


In a total solar eclipse, the moon covers the bright surface of the sun and only the sun’s corona can be seen. During this time, the sky darkens, and the planets and stars can be seen. A total eclipse lasts only about seven minutes or less. 


Partial solar eclipse occurs in places on earth reached by the penumbra (the lighter part of the shadow) of the moon’s shadow. An eclipse is a natural event. View it without fear. 

Remember this!



There are usually four eclipses occurring in each year. These come as a set of one solar eclipse and one lunar eclipse, followed six months later with another set. A total solar eclipse has occurred in our country several times. The most recent of which is that which occurred on October 24, 1995 at Tawi-Tawi. 


What you will do 


 Activity 4.2 Lunar Eclipses

Objective:  

1. To observe the solar eclipse.

Materials:   

Model earth, model moon, flashlight

Procedure:

1. Get your model moon, model earth, and a flashlight. Position the 3 objects as shown below.



Guide Questions:

1. What happens when the earth blocks sunlight?

2. When does lunar eclipse occur?


What happens when the earth is between the moon and the sun? The earth blocks the sunlight from reaching the moon. When this happens, a lunar eclipse (eclipse of the moon) occurs. This usually happens during a full moon since at that time, the earth is between the moon and the earth. A lunar eclipse and it usually occurs for four hours only occurs when the moon, the sun and the earth are in a straight line. It can be seen by anyone on the side of the earth facing the moon. These occur as a set of one solar eclipse and one lunar eclipse in a period of 6 months.


What you will do 


Self-Test 4.1

Direction:  Answer the following very logically. Write your answer on a separate sheet of paper.

1. When the moon is between the earth and the sun, what kind of eclipse occurs?

a. Solar eclipse

b. Lunar eclipse

2. Which kind of eclipse usually occurs during a full moon phase?

a. Solar eclipse

b. Lunar eclipse

3. When does an eclipse occur?

a. When the sun, moon and earth lie along one plane

b. When the sun, moon and earth lie along one line

4. Lunar eclipse occurs when ______________.

a. the earth is between the moon and the sun

b. the moon is between the sun and the earth

5. When the moon is between the earth and the sun, what kind of eclipse occurs?

a. Solar eclipse

b. Lunar eclipse


If you answered 3 out of 5 items correctly– Congratulations! You may now proceed to the next lesson. If you scored below 3, you need to go back and read the lesson again!



Let’s summarize

1. Earth revolves around the sun in an elliptical path and at the same time that it rotates about its axis.

2. Revolution is the movement of the earth around an external axis (the sun)

3. One revolution is equal to 365 ¼ days.

4. Rotation is the movement of the earth around its internal axis. One rotation is equal to 24 hours.

5. Gravitational force is the force responsible for maintaining the earth’s orbit around the sun.

6. The length of the day changes because the earth is tilted by about 23 ½ o from the vertical axis.

7. Seasons occur due to the tilt of the earth.

8. June 21 or 22 is known as summer solstice, December 21 or 22 is known as winter solstice and March 21 or 22 and September 21 or 22 are known as spring and autumnal equinoxes respectively.

9. Luna, our moon is a natural satellite of the earth. It has marias and highlands.

10. Changes in the moon’s shape as it appears on earth are called the phases of the moon.

11. Basically the 4 basic phases are the full moon, new moon, first quarter and last quarter.

12. Eclipses occur when the sun, the moon and the earth lie along one line.

13. Lunar eclipse usually occurs during a full moon phase when the earth is between the moon and the sun.

14. Solar eclipse occurs when the moon is between the sun and the earth


Posttest
Direction:  Choose the letter of the best answer. Write your answer on a separate sheet of paper.

 1.  What do you call the earth’s movement about its axis?

          a.   rotation

          b.   revolution

          c.   precession

          d.   none of the above  

2.  What do you call the earth’s motion around the sun?

          a.   rotation.

          b.   revolution

          c.   precession

          d.  none of the above

3. Which of the following is the reason why planets like Earth maintain their orbit around the sun?

a. Tidal force between the sun and the planets.

b. Magnetic force between the sun and the planets. 

c. Gravitational force between the sun and the planets.

d. Electrostatic force between the sun and the planets.

4.  The day on which the sun reaches its greatest altitude at noon is

          a.   summer solstice.

          b.   winter solstice.

          c.   vernal equinox.

          d.   spring equinox

5.  The time when the sun crosses the celestial equator is called a/an

          a.   equinox

          b.   summer solstice

c. winter solstice

d. None of the above

6. Which among the following causes the changes in the length of day?

a. Sun’s rays

b. Earth’s tilt

c. Phases of the moon

d. None of the above

7.  Compared to the earth’s gravity, the moon’s gravity is _______________.

a. ½ as much

b. ¼ as much

c. 
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as much

d. None of the above

8. How long does it take for the moon to rotate once?

a. 27 
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  days

b. 24 hours

c. 30 days

d. 365 days

9. The phases of the moon depend on the position of the _______________.

a. earth only

b. moon only

c. earth and moon only 

d. earth, moon and sun

10.   Eclipses do not occur each month because the

          a.   moon is always in the ecliptic.

          b.   moon is never in the ecliptic.

          c.   Earth's axis is tilted to the ecliptic.

d. moon's orbit is in the ecliptic.

11.  If a solar eclipse occurred 2 weeks ago, what would be the phase of the moon today?

          a.   first quarter

          b.   full

          c.   last quarter

          d.   new

12.  The darkest part of the shadow during an eclipse is called

          a.   umbra.

          b.   penumbra.

c. annulus.

d. None of the above

13. When does an eclipse occur?

a. When the sun, moon and earth lie along one plane

b. When the sun, moon and earth lie along one line

14. A lunar eclipse occurs when ______________.

a. earth is between the moon and the sun

b. moon is between the sun and the earth

15. When the moon is between the earth and the sun, what kind of eclipse occurs?

a. Solar eclipse

b. Lunar eclipse



         Key to Answers

Pre-Test

1. b

2. b

3. c

4. b

5. c

6. b

7. a

8. c

9. d

10. c

11. c

12. c

13. c

14. b

15. a


Activity 1.1

1. The barbecue stick represents the axis of rotation

2. Earth rotates on its own axis and revolves around the sun following the elliptical orbit.

3. Places on earth that encounter the sun’s rays experience daytime and places on earth that do not encounter the sun’s rays experience nighttime.

Activity 1.2


Activity 1.3

i. The flashlight (sun) serves as the axis of revolution of the earth.

ii. The earth revolves around the sun in an elliptical orbit.]

iii. The gravitational pull of the sun on earth is responsible in maintaining the earth in its orbit.

Self-Test 1.1
1. Sun rise and sun set are evidences that earth is rotating on its axis and revolving around the sun.

2.



Activity 2.1



Guide Questions:

1. No, Earth receives different amount of sun’s rays. Equatorial regions receive more intense rays than its upper and lower regions.

2.  This means that the length of daytime differs in different places.

3. The season in the northern Hemisphere is summer. In the southern Hemisphere is winter.
4. The season is autumn and spring.


Self-Test 2.1

1. a

2. d

3. b

4. c

5. b

Activity 3.1


Guide Question



1.  Earth represents the moon’s axis of revolution.

Activity 3.2


Observation



Earth reflects sunlight to the moon which in turn reflects it to 

the earth in the form of moonlight.


Guide Question

Moonlight comes from the earth’s reflected sun rays – 

earthshine 

Activity 3.3



Observations

	Position of Earth, Sun and Moon
	Phase of the moon
	Drawing

	
	Full moon
	

	
	Third  quarter
	

	
	Waning Crescent
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	New Moon
	

	
	Waxing Crescent
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	First Quarter
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	Waxing Gibbous
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Self-Test 3.1

1. 29 ½ days

2. We will see only one side of the moon forever

3. waxing


Activity 4.1



Guide questions

1. Moon casts a shadow on earth

2. darkness

3. Usually solar eclipse occurs when the moon is between the earth and the sun lying along one line.


Activity 4.2



Guide questions

1. Moon will cast a shadow on earth during nighttime.

2. Usually lunar eclipse occurs when the earth is between the moon and the sun lying along one line.


Self-Test 4.1

1. a

2. b

3. b

4. a

5. a

Post Test

1. a

2. b

3. c
4. a

5. a

6. b
7. c
8. a
9. c
10. c
11. b

12. a

13. b
14. a
15. a
-End of Module-
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Figure 4.4. Lunar Eclipse
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Do not look directly at the sun during a solar eclipse. The radiation can damage your eyes. It can even lead to blindness. You can use an old X-ray film or an old filmstrip to view the sun and protect your eyes from the radiation. Or you may also use a basin of water to see the magnificent event.








Figure 4.2 Solar Eclipse





Figure 4.3. Lunar Eclipse





Figure 4.1 Solar Eclipse





Model Moon





Flashlight


(sun’s rays)





Figure 3.6. Moon’s Phases
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Figure 3.5. Moonshine
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Figure 3.4. Earthshine





Figure 3.3. The Phases of the Moon





Figure 3.2. The Moon’s Surface





Figure 2.2. Seasons on Earth





Figure 3.1. The Moon





Figure 2.1. Earth’s tilt 
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Figure 1.2. The Model Earth





Figure 1.1. The Earth
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