SOLAR STRETCH

BENCHMARKS and TASKS
SC.E.1.2.4The student knows that the planets differ in size, cheniatits, and composition and
that they orbit the Sun in our Solar System.
SC.E.1.2.5The student understands the arrangement of planets fBolar System.
The student uses a model to locate the relativitiguos of all the planets and the asteroid
belt as they orbit the sun in our solar system.
The student classifies the planets according to size, characteristics, and compaosition.

KEY QUESTION
How can we better understand the great distandesbe planets in the solar system and their
position relative to the sun?

BACKGROUND INFORMATION

Thesolar systemconsists of theun, theplanetsand their moons, asteroids, meteoroids, thousands
of comets, and particles of dust and gas that vevatound the sun. Each of the nine planets spins
around an imaginary axis through its center, whié® traveling in a clockwise direction around the
sun. The word planet comes from the Greek “planets,” which means “wanderer.”

The distances from planet to planet and across thesyatam are so large that it is hard to even
imagine them. The exact distances between the planete@sdrt and between the planets
themselves vary because the planets move in ovii ofine chart below shows the approximate
distance from the sun to each of the planets.

o Planet Approximate distance from the sun
!'l:;g‘;;?e“ Mercury 60,0000 km
<=7 Venus 110,000,000 km -
Earth 150,000,000 km "
Mars 230,000,000 km &
Jupiter 780,000,000 km
Satum 1,430,000,000 km 7= N
Uranus 2,880,000,000 km (et )
Neptune 4,590,000,000 km K\‘,\ /U
Pluto 5,900,000,000 km N\
MATERIALS
Per class
11 stakes (2-3 ft. long) hammer
11 tagboard cards trundle wheel

staple gun and staples
various size balls to represent the planets
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Teacher
Postcards from the Planet®avid Drew, Rigby

TEACHING TIPS

1. Have the eleven 2x3 feet stakes pre-cut and sharpened on one end so they can be easily
stuck in the ground.

2. Prepare and laminate the planet cards. Stapleatis to the pre-cut stakes. (Instead of the
stakes, simple dowels can be used.)

3. Students can use a trundle wheel to measuredtandes or estimate the distances and pace
them off. Since many trundle wheels utilize thenmetystem, distances are given in feet
and in meters (rounded to the nearest whole cetdine

ENGAGE
ReadPostcards from the Planeky David Drew.

EXPLORE
1. Take the class outside to a field or playground at |€fstegt in length. Tell students that

the class will mark off the distances between the plandke solar system and create a

visual model. Remind students that the model will nartbaccurate representation, but it

will help them to better appreciate and understand ribat glistances between planets in the
solar system and their position relative to the sun.

Hammer the sun stake into the ground, facing itteetibn in which you plan to walk.

Measure 6 feet (1.83 meters) from the sun and hammerdiwii stake into the ground.

Ask: Can you still see the circle representing the sun?

4. Measure 5 more feet or 1.53 meters (11 ft. or 3.36 metensthe sun stake). Hammer the
Venus stake into the ground. Agkan you see the sun circle from here?

(Note: Students should focus on trying to see the cimléhe card - not the stake itself.)

5. Measure 4 feet or 1.22 meters (15 feet or 4.5&mmétom the sun). Hammer the earth stake
into the ground. AskCan you see the sun circle? Can you see the circle repregentin
Mercury? Can you see the circle representing Venus?

6. Measure 9 more feet or 2.75 meters (24 feet or 7.32 nfigiarshe sun). Hammer the Mars
stake into the ground. Continue to question thdesits about the visibility of the previously
staked planet circles and the sun.

7. Tell the studentd)Ve are now beginning to mark off the latter halfhaf solar system - the
outer planets.

8. Measure 19 more feet or 5.52 meters (43 feet or 13.129vfieimn the sun). This is the
Asteroid Belt.

9. Measure 37 feet or 11.29 meters from the Asteroids Bele@®f 24.4 meters from the
sun). Hammer the Jupiter stake into the ground. Continue the quegtioni

10. Measure 60 feet or 18.3 meters from Jupiter (1d8de45.14 meters from the sun).
Hammer the Saturn stake into the ground.

11. Measure 146 feet or 44.53 meters from Saturn @84ofr 89.67 meters from the sun).
Hammer the Uranus stake into the ground.

12. Measure 130 feet or 39.65 meters from Uranus (44®fee36.03 meters from the sun).
Hammer the Neptune stake into the ground. Agkat is the farthest planet you can see?

13. Measure 165 feet or 50.33 meters from Neptune (61bfd86.36 meters from the sun).
Hammer the Pluto stake into the ground. ASkn you still see the sun? Which planets can

you still see from this point?
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EXPLAIN

Have students sit together at the Pluto stake eudiss the experience.

What do you see nowfostly empty space)

Are the distances the same between the plagetd?

Why can we not see all the planets from the egifh@ distances are too great.)

Which planet is closest to the suivercury)

Which planet is farthest from the suf#?uto)

Which planet takes the longest time to revolve around the sun?(®Riby®, which is the farthest
from the sun)

Which planets probably have the warmest climétie@se planets which are closest to the sun)

Which planets probably have the coldest climdth@se planets which are the farthest from the
sun)

EXTEND/APPLY
1. Students have focused only on relative distances betivegianets. The stake cards were
marked with symbolic circles showing the relative sizes of the planets, but students may

wish to further explore the relationship of planet sizad&nts can select balls to represent
the planets, approximating their size:

Planet Diameter Ball

Sun 1,392,000 km ball 2-3 m diameter
Mercury 4,880 km small marble
Venus 12,100 km tennis ball
Earth 12,756 km tennis ball
Mars 6,787 km ping-pong ball
Jupiter 142,800 km basketball
Saturn 120,000 km soccer ball
Uranus 51,800 km baseball
Neptune 49,500 km baseball
Pluto 3,000 km small marble

Students can then replicate the previous activity, usiadpalls instead of the planet stakes.
Different students can stand at each planet site andh®ladnet (ball), or students can
make stick markers and leave the balls at each site

2. SingWhen the Planets Go Spinning ArouAdMS Magazine, September, 1995.

EXTENSIONS

1. Have students brainstorm a list of other questions taeg &bout the solar system. Use the
list for further class research and activities. The list malude such questions as:
Is there intelligent life on other planets and how are s@&n{exobiologists) using
technology to answer this question?
When did space exploration begi@ctober 4, 1957 — Soviet Union, Sputnik 1)
What is a space probe? Which planets have space pwidiesi?

2. If student interest is high, begin a class studgpace exploration and address some of the
guestions listed earlier. The study may include hiséory of space exploration, satellites,
the space shuttle, space stations, and livingacesp
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3. Discuss how lives have been dramatically impacted dgespxploration: technology,
medical advances, numerous products and inventiongxqahded knowledge of the solar
system.
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- MERCURY

VENUS
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EARTH

MARS

JUPITER
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SATURN

URANUS

NEPTUNE
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Permission to duplicate is granted by Mike Ryan, Astroreducation Specialist, Eustis, FL.
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