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Planetary Science —
Driven by Questions

Where do we come from?
Where are we going?
Are we alone?




Going Back in Time to Understafigliour Solar System

Early Solar System

Asteroids
& Comets

-

Lunar Origin, -
Evolution &
Exploration
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Size Matters
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Size is Relative
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 Planet - Star Size COmparison i
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Seale of Planetary Bodies



0 Where Are You? - 4

. .

> History and Discovery of Asteroids Are You?

Where Are You? Teacher Guide
- MATERIALS STUDENT ACTIVITY—SCALE MODELING OF VESTA AND CERES IN THE SOLAR SYSTEM
team of four
. a relative to Earth.
c r
_mar and asteroids along with their appt mtﬂ diameters.
. o our job wil [ the diameter e f 1 centimeter
. at CAN
E eroid through the me
° > a e period, what would thi !
U S
12,756
. . .

STUDENT ACTIVITY: Where Are You?

STUDENT ACTIVITY: Where Are You?
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Scale of Planetary Bocdlies



Solar Diameter | Convert to Scale Scaled-down | Food Item
System in km 1cem =500 km Size incm
Bodies
1¢cm ( 4,880 Eﬁ_?)
500 1

Mercury 4, 880 % 9.76 Draﬂge

_ 4 880 cm

500
= 976cm

Earth 12,756

Mars 6,794

Vesta 525

Ceres 933




Solar Diameter | Convert to Scale Scaled-down | Food Item
System in km 1cem =500 km Size incm
Bodies
1¢cm ( 4,880 Eﬁ_?)
Mercury 4, 880 o % . 9.76 Draﬂge
_ 4,880cm
500
= 976cm
Earth 12,756 25.518
Mars 6,794 13.588
Vesta 525 1.05
Ceres 933 1.866







SPACE STATS HOW BIG ARE THE PLANETS?
Here are the relative sizes of the planets in
our Solar System. The Sun is s6 enormous
that you could fit over one million Earths
inside it — which is why we couldn’t fit it on

VENUS JUPITER this page!

Cherry tomato Watermelon
EARTH NEPTUNE
Cherry Lime
tomato

X K

< :
URANUS ~ °

Apple

MERCURY MARS SATURN " B :
Peppercorn Blueberry Large grapefruit s

¥



Distance .

12,756 km



The Solar System

! 9,000,000,000 km '



The Milky Way Galaxy

925,000,000,000,000,000 km
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SOLAR SYSTEM SCROLL
Exploring the scale of the solar system with a new artistic twist!

THE ACTIVITY

This lesson is ideal outdoors in a large space, or down a long hallway. Students will create a scale model
of the solar system using adding machine fape (sketch-able, roll-able, affordable). Making comparisons to
the distance between solar system objects with their own bodies will help make the lesson personally
relevant. Use a long tape measure or mark with steps.

in this activity, one Astronomical Unit (AU), the distance between the Sun and the Earth (~150,000,000 km)
equals 10 centimeters: 1 AU =10 em
* This activity illustrates scale of distance between Solar System bodies, but not their size relative to
each other—Dawn mission’s 2 You2 activity helps illustrate both.
*  Students can use different sized circles 1o symbolize relative size, though they will not be able to
illustrate that comparison fully within the width of the adding tape.

SUPPLIES

-Adding machine tape (~10 students/roll)
~Craft glue or hot glue or Two sided tape
-Rulers or measuring tape

~Fine fip sharpies or markers

-NASA Global planet images

-Wooden skewers
-Meter measuring tape

-Small Gircle templates (coins or lids)
~Colored pendils

~Ribbon or Yam

Material preparation
1. Cut adding machine tape to 4.2 meters (14 1) lengths
@ One/student or team (though kids love 1o take home their own SS model)
2. Cut wooden cooking skewers to 14 cm length.

Student Adivity
1. Glue wooden skewers to the ends of the adding machine tape by putting a small bead of give,
or a strip of two sided tape,
. Roll the paper around the skewer a lirtle 0 secure.
b. Tape wooden ends of scroll 1o long tables or floor with bive, painter's tape or masking
1ape (tape that holds yet comes up easily)

Copyright 2013 Tyler & Manica Aislls
Used with permission of the authors

| Pt 1 39.5 AU
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I near the base of e scroll
ks O AU.

pe 1o mark 10 am increments with their pencil, recording the
rom the Sun:
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tthe distance in cm for the outer solar system

ke a mark for Earth

s make marks for the ether planers, asteroids and dwarf
ale
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tuclents to researdh and develop their own conversions

trace their planers
+ 4 cm work great

an 4 cm in diameter to ensure Mercury and Venws can be
| Earth on the scroll

o draw and color the planets, asteroids and dwarf planets
mage searches to research what the worlds look like
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wn derails: MASA missions ar different bodies, aven major

ngs and look at other projects and discuss teir observarions,
scale of the solar system.

ph reflects upon and synthesizes their discoveries
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{ SOLAR SYSTEM SCROLL CONVERSION CHART

56,000,000
67,200,000

93,000,000

141,600,000

219,000,000
257,000,000
453,600,000

856,700,000

1,784,000,000

2794,400,000

3,674,500,000

Cpyrishe 2003 Tyfar & Maniza sislle
Used with permissian of the authors

The Outer
Solar System

Saturn

Asteroid Belt
Uranus

Seale of Universe




PLANETS & AVE DISTANCE FROM 5UN SCALE FOR SCROLL

SMALL In Astronomica Units (AU) in inches

BODIES rounded to tenths
Sun 0 AU
Mercury 0.4 AU
Venus 0.7 AU
Earth 1 AU
Mars 1.5 AU
Asteroid Belt 1.8 - 45 AU
Vesta 2.4 AU
Ceres 27 AU
Jupiter 3.2 AU
Saturn 9.5 AU
Uranus 19.2 AU
MHeptune J0.1 AU
Pluto 39.5 AU
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OUR SOLAR SYSTEM
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Our Solar System-




2nd fold 1st fold 2nd fold

Pluto

Jupiter Saturn Uranus Neptune
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AFRC Science Aircraft

Plane Range (nm) Altitude (ft)
DC-8 5400 42000
ER-2 6000 70000
G-Il 2712 45000
Global Hawk 10000 65000
lkhana 3500 40000
P-3 2380 28300

SR-71 Blackbird 3200 30000



Altitude (feet)

80000

70000

60000

50000

40000

30000

20000

10000

NASA Airborne Science Aircraft

2000

4000

6000
Range (nm)

8000

10000

12000



Altitude (feet)

NASA Airborne Science Aircraft

SR-71 Blackbird
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40000 A : il
P-3B
30000 - x
20000 -
10000 -
0 | |l L4 T T
0 2000 4000 6000 8000 10000
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12000




Learn More...

about all these missions that are visiting
New Worlds and making New Discoveries

discovery.nasa.gov
newfrontiers.nasa.gov

YOUR STUDENTS can be part of
NASA’ s exciting work!







