Astrenomy

Scientific Method, Metrics, and Scientific Notation
Practice Problems

1) Metrics:

Make the following conversions:

1) 35 cm to m 2) 145 m to km 3} 54.2 em to km
4) 75 cm to km 5) 200 km tom 6) 1500 km to cm

2) Scientific Notation

Express the following numbers in Scientific Notation

1) 0.0153 2) 412 3) 52833

4) 1013 5) 0.00000180 6) 1960000000000
3) Scientific Method

List the six steps of the scientific method in sequence

1) 3) 5)

2) 4) 6)

4) Magnitude

Choose the smallest number by circling the appropriate letter.
(a) 1.000

(b) 1.0001

(c) 1.00001

Choose the largest number by circling the appropriate letter.

(a) 10-2

(b) 10!

(0 -102 -

6) Sequencing ,

Place the following numbers from smallest to largest. Place your
sequence in a horizontal row, with the smallest number on the left

and the largest number on the right:
0, -15, 10-5, 103, 2.7 X 103, 0.003, 5 X 10-5




English Conversions

1 foot =12 inches
1 vard = 3 feet
1 mile = 5280 feet

Examples:
1) A football field is 100 yards, not including end zones. How many
inches, feet, and miles is that? |

2) My comunute to work is about 3.7 miles. How many inches, feet,
and yards is that?

3) A sheet of binder paper is 11 inches long. FHow many feet, yards,
and miles is that?
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Astronemy Lab

Scientific Method and Metrics

Lab title: How big is the Sun?

Purpose: Practice using the scientific method and the metric system
to determine the diameter of the sun.

Materials: meter stick, 2 index cards (12.7 ecm X 20.32 ¢m and

7.62cm X 12.7 cm), aluminum foil, scissors, tape, and a straight pin.

Hypothesis: The moon and the sun appear to be the same size in the
sky. Are they the same size? Is one larger than the other, and if so,
how much larger?

Procedure:

1) Make a window in the larger index card using the dimensions

shown below in Figure 1.

Fig. 1

2) Cover the window with a piece of aluminum foil. Attach the foil
with tape. Make sure the foil completely covers the cut out window.
3) Using the straight pin, make a small hole in the center of the foil.
Important! Make sure the hole you make is small!

4) Center the large card on the meter stick as shown below in

Figure 2B. Tape it so that it is on the 98 cm mark of the meter stick.



How big is the Sun? {continued) -

5) Draw 2 parallel lines on the smaller card as shown below in Figure
2A. Attach the smaller index card to the meter stick as shown below

in Figure 2B. Do not tape this card, it should be free to slide.

b

e METER
SVIC R

Fig. 2A Fig. 2B

6) Aim the apparatus at the sun with the large card closest to the sun,
making sure that the large card bathes the smaller card in shadow.

7) Sunlight traveling through the pinhole will create a small image of
the sun that projects onto the smaller card.

8) Slide the smaller card so that the image of the sun fills in the two
parallel lines that you drew on it.

9) Record the separation distance between the large card and the

smaller card in the data table under D..

C



Data:

D, D, Dia, . Dia,

'km|m m cm m|cm"kmm

D= Distance to sun=1.5 X 10 km D_ = Distance between index cards

Dia, = Diameter of sun’s image Dia, = Diameter of sun

Results: __
Using the equation shown below, solve for the diameter of the sun.
Before making your calculation, make sure that all of your units are
the same for the three known variables. Show all of your work in the

space below the equation.

D,/D. = Dia,/ Dia, .



Conclusions:

1) Obtain the actual diameter of the sun from your teacher. Using the
equation below, calculate your percent error for the diameter of the
SUr:

Joerror = (Actual) - (Experimental)/ (Actual) X 100%

2) List any sources of error that may have influenced the accuracy of

your results.

3) Obtain the actual diameter of the moon from your teacher and
compare it with the diameter of the sun that you calculated with your

experimental data. How does the two values compare?

4) How did your hypothesis compare to your experimental outcome?

-



SCIENCE IN THE NEWS

1) Find an article from any newspaper, magazine, or internet source
that involves science in the news.

2) Write a 1/2 page summary.

3) On the back of your paper, include 5 bullet notes to help you
present your article.

4) Attach a copy of the article to your paper or list the website.

Presentation:
Using your 5 bullet notes as a guide, simply tell the class about
your story. Be sure to mention the date of the news article.

Grading:
20 points total (2 points extra credit for an astronomy topic)
-2 points if article is not attached or website is not listed
-2 points if summary is less than1/2 page
-2 points if more or less than 3 bullet notes on the back
-2 points if less than 50% eve contact



THE PLANETS

€1, The farths Shape and Gravily

[ Mame Caig

WHAT ARE YOUR IDEAS ABOUT THE EARTH?

QUESTION 1: Why is the
Earth flat in picture #1 and :
round in picture #2? > M
{Circle the letter in front of | i B
the best answer.} PE I

|

A. They are different Earths. _

B. The Earth is round like 3 ball, but pecple live on the flat part in the middle.

C. The Earth is round like a ball, but it has flat spots on it,

D.The Earth is round like a ball but looks flat because we see only a small part of the ball.

E. The Earth is round like a plate or record, so it seems round when you're over it and flat
when you're on it.

QUESTION 2: Pretend that the
Earth is glass and you can look
through it. Which way would
you leok, in a straight line, to
see people in far-off countries
like China or India?

QUESTION 3: This drawing
shows some enlarged people
dropping rocks at various places
around the Earth. Show what
happens to each rock by draw-
ing a line showing the com-
plete path of the rock, from the
person’s hand to where it fi-
nally stops. -

QUESTION 4: Pretend that a -
tunnel was dug all the way M

through the Earth, from pole to “’D N
pole. Imagine that a person (,;

holds a rock above the opening i
at the North Pole. Draw a line : > .
fromtheperson’s hand showing g N o /
the entire path of the rock. \\H,;i rd

Modified and adapted from the February issue of Learning 86, copyright 1986, Spring}:ouse Corporation. l rcl

©I092 by Phe Regents of the Untuersity of Califirnia
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Astronomy

Phases of the Moon

Activity 1: In class

Title: Predicting Phases and Features of the Moon.

Purpose: 1) To draw your mental model of the moon; 2) To infer the
sequence of the moon’s phases bases on observations of lunar photos.
Materials: Lunar photographs, scissors, pencil, tape or glue, and
sheets of blank paper.

Procedure:

Work alone:

1) Close your eyes and create a mental picture that depicts your

image of how the moon looks.

2) On a blank, unruled, piece of paper (supplied in class) draw your .
mental picture of how the moon looks.

3) With no emphasis placed on whether your mental picture is

accurate or correct, compare your picture with your classtnates.

4) Be prepared to share with the entire class and particiiﬁate ina

group discussion on why the pictures vary. '\

Work in small group (2-3 students)

1) Obtain the following: lunar photographs, tape or glue, scissors,
and blank paper.

2) Cut out the photos. |

3) Place the photos in the sequence that your group thinks they
would see them in if they were to observe the moon over a period of

several weeks.,




CUR MaoN's PHASES AND EclipsEs !

—
| A-

i

7. Precicting Phases and Fearures

LUNAR PHOTOGRAPHS

Cut out each picture. Arrange them in the order you would expect to see the moon during
the next several weeks.

From Astriv Act yras © 10G4 Facific Science Center

Paouecr ASTRO Rrsourcs NOTEBOOK/ ATTROMOMICAL SOCIETY SF THE PadFiC




Phases of the Meon/Activity 1 (continued) -

4) Once your group is satisfied with the arrangement of the photos,
tape or glue them to the blank paper.

5) Place your lunar photo sequence on a designated wall in the
classroom. The accuracy of your arrangement will not be addressed
until the next activity. The photo arrangement predictions will be

use as a reference for the next activity.

Activity 2: Athome

Title: Observing Phases and Features of the Moon.

Purpose: 1) Make a daily record of moon observations, 2) Use your
observations to refine your predictions and to determine the proper
sequence of the moon’s phases.

Materials: Lunar Observing Record Chart, pencil, binoculars
(optional), clipboard or other firm writing surtace.

Procedure:

Work Alone

1) Begin this activity when the first quarter moon is visible in the sky.

The moon is often visible during the day as well as the night. Use the
pictures at the top of the Lunar Observing Record Chart to see what
the first quarter moon looks like.

2) Go outside and locate the moon.

3) Record the date, time of the observation and draw in the shape of
the moon.

4) Repeat step 3 every day over a four week period.

5) Use your completed product to determine the correct sequence for

the tunar photos in Activity 1.



Qur Mocn's Prases AND EcLipszs |

L A-2 Obsenning Phases andd Feaiures

LUNAR OBSERVING RECORD CHART

Waxing  Waning
Crescent Crescent

Gibbous Gibbous

Directions: Find the moon in the sky. Record the date and time in the box corresponding
to the date. Shade the circle to show the moon’s appearance.

Date Date Drate Date Date Date Date

|

Time Time Time Time Time Time Time

|

——
—

Date Date ____ Date Date Date Date Date
Tirme | Time __ __ Time .| Time Time Time Time
{
Date Date Date - Date Date Date Date
Time Time __ Time Time Time Time Time
Date Date Date Date Date Date Date
Time Time Time Time Time Time Time

From Asiro Adveninyres © 1994 Pacific Science Center
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® Earth’'s Moon

'3 name on the ling benesth Hiw phase showm. Then ansiwer 4.

Identify vach phase of the moor in Figure 1 by writn;

_gquestions that follow on the lines provided.

.- . - - -

2]

What phase cccurs between the full moon and the third quarter?

(%]

What phase occurs between the third quarter and the new moor?

¥y

What phase occurs between the new moon and the first quarter?

5. What phase occurs between the first quarter and the full moon?
[dentify Figures 2 and 3 as lunar or solar eclipses. Then oxplain wiy each tupe of solipse fappens and who would b
able o see the eclipse
o
Umbra e
_‘_'_'_'_,_...--"'_ 1
. Penumtbra
Sun Selar radiation Farth g '
FIGURE 2 T
/j,’—‘”
B - \'. / D \
Sun -~ Solar radiation f://“‘” —.
Moon D —
FIGURE 3~ Penumbra \
6. Figure 2: e
7. Figure 3: -
H
]

e ¥



NAME DATE CLASS.
Ch'alPter 22

s 4 M R h

@ Earth’'s Moon #4
Comparing Eclipses

The follounng observations were made during fwo eclipses. Bameath each skeich, write a number (1 for first ard 5 for
fast) thet shows the order of that observation during the eclipse. Then ansuwer thi guestions. Note that the moom
revolves eastward i its oroil and goes easmvard across the sky during an eclipse,

Total solar eclipse

Total lunar eclipse

: (X
.
1. What makes the shadow during aselereclipse? ___  duning a lunar eclipse?

2. How are the shapes of the moon during partal stages of the above eclipse different from phase

shapes? —

L

Is the east side or the west side of the sun covered first dunng a solar eclipse?
4. Is the ezst side o7 the west side of the moon covered firstina lunarechipse?

Which of the above eclipses helps show that Earth is a sphere? Why? _

()]

6. Whny does alunar ecapse last longer than a solar eclipse? -
)

o
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2 The Inner Planets

In Hhe blank at the left, write the letter of ihe term or phrase that correctly completes each statement.

1 Marsis the planet outward from the sun.
a. third b. fourth
2. Because of similar size and mass, .. is called Earth’s twin.
a. Mars ' b. Venus
- 3 . has great extremes in temperature, —450°C during the day and -170°C at night,
“a. Mercury b. Mars
4 Venusisthe - planet outward from the sun.
a. fourth b. second
e 5. The _ space probes made many discoveries about Mars.
a. Viking b. Muariner

———.. 6. The atmosphere of is mostly carbon dioxide.

a. Mercury- o b. Venus
——._ 7. The largest volcano in the solar systemis ... on Mars.
a. Valles Marineras b. Olympus Mons
8. One astronomical unit (AU) is equal to the'avenge Gistance bet@een the sun and
' ‘a. Earth : b. Mercury
. 9. One astronomical until (AU) equals .
a. 150 million km b. 15 rullion km
___ 10. Water'exists as a solid, liquid, and gas on
a. Mercury b. Earth
— . 11. Polar ice caps are a visible feature of
a. Mars b. Venus
— 12, Mars appears red because of in its rocks.
a. sulfuric acid b. iron oxide
—_ - 13, is the third planet outward from the sun.
a. Venus ' b, Earth
—_ 14 is the larger of Mars’ two mooens.
a. Phobos . Deimos
e 15 The space probe mapped the surface of Venus.
a. Magellan b. Mariner




2 The Outer Planets

Decide if a statement is true or false. If false, change the italicized word or words to imake the statement corvect and
write your answer in the blank. If the stafement is correct, write “frie” i1 the blank,

1.

13,

1z

13,

14.

il

Ganymede, the largest satellite in the solar system, is one of Neptune’s
16 moons.

All of the outer planets except Fluto are large and gaseous.

. Neptune is the only planet that rotates on an axis parallel to its orbit.

. The largest of Saturn’s moons, Charon, is larger than Mercury.

Io is volcanically active because of Jupiter’s gravitational force.
Saturn is the largest planet and the fifth planet outward from the sun.

Much of the information about the outer planets was discovered by the
Viking space probes.

Uniike the other outer planets, Pluto has a solid, rocky surface.

. Uranus is the sixth planet outward from the sun.

. -

A large swirling storm on Jupiter is called the Titar.

Fluto is not always clesest to the sun because its orbit crosses

Neptune’s orbit.
Charon and Pluto are sometimes called a double planet. - : .
Saturn 1s known for its rings and its very low density

The blue-green color of Uranus and Neptune is caused by carbon
dioxide in their atmospheres.

. Neptune is usually the eighth planet outward from the sun.
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Astronomy

Moons of Jupiter

Activities

I. Tracking Jupiter’s Moons

In this exercise you will be simulating Galileo’s observations of

Jupiter’s most prominent moons made over 400 years ago.

(a) In the first paft of the activity, you will be responsible for
tracking only one of the four Galilean moons. Your teacher
will devise a strategy for dividing up the moons among your
classmates.

(b) You will be observing a series of slides that will show the
configuration of the moons over a nine day period, each slide

representing a single night. The moons have been colored so
that you can tell them apart. Once you have been assigned a
moon, write down its color at the top of the sheet entitled
‘Tracking Jupiter's Moons.

(c) Notice the numbers on the slide entitled ‘Night 1.” They indicate
the distance from Jupiter in millions of miles. The negative
number means to the ‘left” and the positive number means to
the right of Jupiter.

(d) Find your moon in relation to Jupiter in the slide for Night 1.
Place an’X’ on the sheet on the "Night 1’ line to show the position
of your moon as you see it in relation to Jupiter.

(e) Repeat this process for all nine nights. Connect the X’s for each

successive night with a straight diagonal line.



Mame

Fyou maen TRACKING JUPITER’S MOOM~

-2 -1 1 2
Night 1 i | } }
2 -1 1 2
Night 2 } ! || f
2 -1 1 2
Night 3 { f } |
2 -1 1 2
Night 4 i ! i {
-2 -1 1 2
Night 5 ‘| || } }
2 1 1 2
Night 6 Il {
2 1 1 2
Night 7 { |
-2 -1 1 2
Night 8 ]l I ; {
2 -1 1 3
Night9 | | | .
| | | T e
Activing 1 Lawrence Hall of Science

© 1993 by the Regents of the University of California




Name

oo TRACKING JUPITER’S MOONS
-2 -1 1 2
Night 1 { { { {
- - 1 2
U | |
Night 2 | ! | |
2 -1 1 2
Night 3 { { { {
22 - 1 2
Nahta ]|‘ | |
2 -1 1 2
i | | | |
'ghts | | |
' -2 -1 1 2
Night 6 } | } } }
-2 -1 1 2
Night 7 { { { {
2 -1 1 2
Night 8 ! } } 1
2 | 1 1 2
i [ | |
Night 9 F, { | .

Lawrence Hall of Science
Activity 1 ©1993 by the Regenis of the Urniversity of California



Moons of Jupiter - Achivity L. Tracking Jupiter's Moons {continued) -

{f) Your teacher will now show the same series of slides again. This
time track all 4 of the moons on the other sheet entitled “Tracking
Jupiter’s Moons’ included in this workbook. For each night you
will make a mark for each moon. Make sure you make distinctions
among them by either labeling or color coding.
(g) Atfter viewing all nine nights for the second time and tracking all
four moons, look at your data and determine how long each
moon takes to revolve around jupiter. Enter your results in the

table below.

o o o ~ I" Number of days

Color of Moon Name of Moon to revolve around
Jupiter
R B s . - -
Yellow Europa ) J
Blue Ganymede ) |
" "White Callisto B
Analysis:

1} Which moon is the furthest from Jupiter? The closest?

2) What is the relationship between distance and revolution?

3) Why is it that the moon that is the furthest out appears to be closer
than Europa on Night 5?

4) Why do you think that Galileo’s discovery of the moons of Jupiter,

almost 400 years ago, was so important?

A

.



Moon's of Jupiter (continued) —

11. Grand Tour of the Jupiter System

In this activity you will continue your exploration of Jupiter’s

Galilean moons by studying close-up photos taken by the Voyager

spacecraft.

(a) You will be viewing 10 slides of the Jupiter system. The first two
slides are of Jupiter. The next eight images, 2 for each moon,
details of the Galilean moons.

(b) When you view the two slides for each moon, write a brief
description of what you observe on the data sheet entitled ‘Grand
Tour” for that moon.

(¢) After you write your description of the moon, draw, as
accurately as possible, the main features on the moon. In
addition to the information provided on your data sheets, your
teacher will supply some information that will be useful.

(d) Be sure that you make distinctions between evidence (what you
actually observe) and inference (what you conclude from the
evidence).

Unsolved Mysteries:

The answers to the questions below remain unanswered. With one

or two classmates, develop an explanation for each, and also supply

your reasoning for your ideas.

1) If Callisto’s Valhalla is an impact crater, why doesit havea
multiple ring structure unlike other craters? |

2) How did the grooved terrain on Ganymede originate?

3) Why is Europa so smooth?

4) Why doces lo have so much sulfur?

oy et

et b -y



1953 Jan, 17 a

Name Pate

Grand Tour

Ca“iSiO 1. tmpact craters cover much of the
surface of Callisto.

2. The bright spots are probably ice
exposed by the impact of large
meteors.

3. The largest crater is called
Valhalla. The bright area is 300
km in diameter, and the largest ring
around Valhalla is 3,000 km in
diameter.

4. There are no tall mountains and
no volcanoes on Callisto.

Ganymede

1. Galiteo Regio is a dark area,
probably very old.

2. Bright impact craters probably
reveal ice under the rock.

3. Light brown areas show long
ridges of mountains and valleys in
close-up views.

Note: jupiter's moons are drawn to scale.” 5
Scale: 1 cm = 500 km (>

© 1993 by the Regents of the University of California.
LHS CEMS—The Moons of Juptier

Adiviy ¢



Name Date

Grand Tour

Europa
1. The slightly darker region may be a little rougher than
the rest of Europa’s surface.
2. Fine lines on the surface appear to be cracks, but are
not very deep. No one knows for certain what they are.
lo

1. Pele is an erupting volcano. The heart-shaped marking
is the cloud of material being thrown out by the volcano.

2. Loki Patera is a volcano surrounded by a dark lake of
liquid sulfur. Babbar Patera is another volcano that was
erupting when the Voyager Spacecraft flew by.

4. A close-up view shows a volcano erupting on the
horizon. The material from the volcano is ejecting in a
¢loud more than 200 kilometers high.

Compare the
size of Jupiter’s
r> moons to the
size of the
United States.

All are drawn
to scale,

7T 1 ¢cm =500 km
Sk

= o
S

©1993 by the Regents of the University of California.
LHS GEMS—Thre Mooms of fupiter




Moon's of jupiter {continued) ~

1. Creating Moon Settlements

In this activity you will work in teams, four students to a team, to

design settlements where the first explorers of the Galilean moons

might live and work. Each moon has its own settlement and scientific
objective that will guide your thinking and design strategies.

Each student should have a piece of posterboard, cardboard, or piece

of foamcore that measures about 24” X 36”. This will provide the

base upon which you will build your moon settlement.

(a) Materials for the settlements will be brought to class by you and
your classmates (see the list of things to bring) and distributed

by your teacher.

(b) Before building your team’s settlement, examine the surface
conditions and ask yourselves what would be necessary to live
there. Also look at your settlement and scientific objectives to
help you decide how to develop your moonbase.

(c) When you have completed your settlement, each member of your

group will go before the class and give a presentation. The report
should take the form of a tour of the facilities and should address

the following:

What is special about this moon?

What were the settlement and scientific objectives that you had?

]

How does your settlement take into account what you know about

this moon?

What types of functionality did you build into your moonbase.
What do think it would be like to live in this settlement?

ey

. }J




Scientific Mission to o

Background:

(o is one of the strangest bodies in the solar system. its volcanoes erupt various
compounds of sulfur that have the striking colors of: red, orange, yellow, black, and white.
There are about 200 volcanic craters with diameters greater than 20 kilometers. Nine
eruptions were recorded by the two Voyager fly-by missions in 1979. Some of the plumes
were hundreds of kilometers high. The sulfurous lava flows are hundreds of kilometers
fong.

There are two theories about why 1o has so many volcanoes. One is that it is
pushed and pulled by Jupiter’s strong gravity, causing it to heat up as it orbits. (This is like
the way a paper clip heats up when you bend it back and forth many times.) The other
suggests that the heating is caused by Jupiter’s strong magnetic field.

Your Scientific Objective: Use an all-terrain electric vehicle to explore volcanoes.
Be careful! They are thought to be very hot and may erupt unpredictably.

Your Permanent Settlement Objective: Import water from Europa. Develop a
systemn for using heat energy from the volcanoes to turn the ice into water for drinking,
oxygen for breathing, and hydrogen for fuel.

Don’t forget about conditions like:

o Low gravity {1/3rd to 1/6th the gravity of Earth)

» Bitter cold temperatures (-100°C to -200°C}, except in lava lake and volcanoes,
where temperatures can be well over 70°C (160°F)

e Exposure 1o cosmic rays and radiation

No liquid water
e No air
Little sunlight {1/25th as much as on Earth)

[ ]

Good Luck!

e

Actinity 5




1993: jan. 20 a

Scientific Mission to
Europa

Background:

Europa is the most mysterious of Jupiter’s satellites. Its surface is one of the smocth-
est in the solar system. There are no craters larger than 50 kilometers across. This means
that Europa may undergo some sort of resurfacing process that may still be occurring.
Europa’s rocky interior is covered by an icy crust not more than 100 kilometers thick, but
possibly as thin as a few hundred meters. There may be an ocean or layer of liquid water,
extending as deep as 10 kilometers below the ice. No one knows for certain what the
fong dark lines are. The farge dark areas may beplaces where Furopa has been bom-
barded by sulfurous material originating from lo.

Your Scientific Objective: Use an all-terrain electric vehicle to explore the dark lines
and try 1o determine their cause. Also driil to determine the depth of ocean and the thick-

ness of surface ice.

Your Permanent Settlement Qbjective: Establish a system to mine surface ice for
“export to lo where it will be melted and turned into drinking water, oxygen for breathing,
and hydrogen for energy.

Don’t forget about conditions like:

» Low gravity {1/3rd to 1/6th the gravity of Earth)
Bitter cold temperatures {-100°C to -200°C}

* Exposure to cosmic rays and radiation

There may be a layer of liquid water below the ice

&+

* No air
e Little sunlight (1/25th as much as on Earth)

Good Luck!

Activity 5
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Scientific Mission to
Ganymede

Background:

Ganymede is the largest moon in the solar system. The light regions have parallel
sets of ridges. They are low mountains, somewhat like the Appalachians on Earth. The
dark areas resemble the heavily cratered surface of Callisto and are believed to be older
than the light areas.

Your Scientific Objective: Use an all-terrain electric vehicle to make a survey of the
light and dark areas to try to determine their origins.

Your Permanent Settlement Objective: Construct a hospital to serve all four
moon settlements.

Don’t forget about conditions like:

 Low gravity (1/3rd to 1/6th the gravity of Earth)
Bitter cold temperatures (-100°C to -200°C)
+ Exposure to cosmic rays and radiation

No liquid water
e NO air
Little sunlight {(1/25th as much as on Earth)

Good Luck!
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1983 Jan. 20 b
Scientific Mission to
Callisto

Background:

Callisto has an ice crust of unknown depth. Catlisto is almost completely covered

with large craters. Most of the craters are believed to be very old — close to 4 billion years.

The craters are much flatter than craters formed on rocky moons tike Earth’s Luna. 1t is not
known whether the flatness of the craters on Callisto is caused by melting of the surface
when a meteor strikes, or by the very slow movement of the ice over millions of years.

Your Scientific Objective: Use an all-terrain eleciric vehicle to make a detailed map
of the rings surrcunding Vathalia.

Your Permanent Seftlement Objective: Make a food production facitity that ¢an
supply food for all the settlements (less radiation shielding to protect farms would be
requirad on Callisto).

Don’t forget about conditions like:

= Low gravity (1/3rd to 1/6th the gravity of Earth)

* Bitter cold temperatures {-100°C 1o -200°C)

* Exposure to cosmic rays and radiation (though less radiation than on the other
mogns)

No tiquid water

* No air

Little sunlight (1/25th as much as on Earth)

-]

Good Luck!

Actizify §



Astronomy

Can You Planet?

Purpose: You will learn various aspects of the planets and their
relationships with one another by using tables of planetary facts,

Venn diagrams, and drawings of the planets themselves.
Materials; Activity sheets, scissors, pencils, and colored pencils.

Procedure:

Work in small group (three students/ group). Each student is
responsible for the completing the activity.

1) Working with what you already know about the planets,
brainstorm ways in which you can classify the planets.

2) Using Venn diagrams, how can we classify the nine planets.

3) Complete the table entitled “Planetary Facts Helping Table.”

4) Use the information from the completed table in step 3 to complete
the 2 and 3 circle Venn diagrams.

5) Complete the table entitled “More Planetary Facts (Venn Again),”
by developing three individual classification criteria that you develop
within your group that are different than those given in the activity.

6) Draw a 3 circle Venn diagram on the sheet entitled “Venn Again.”



Can You Planet (continued) -

Analysis:

Use the tables and Venn diagrams to answer the following:
1) Which planets are larger than the earth?

2) Which two planets are the closest in size?

3) What percent of the planets are smaller than the Earth?

4) Which planets have moons?

5) Which planet has the most moons?

6). What is the total number of known moons in our solar system?
7) What is the average number of moons in our solar system?
8) Which planets fit into all three categories?

9) Which planets have days which are longer than 24 hours?
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Astronomy

Extraterrestrial Excursions

Background Information:

The great distances in space are sometimes difficult to comprehend.
Looking at the time it would take to travel to the moon and the
planets by walking, by car, or by jet plane, it becomes easier to
understand what a great undertaking interplanetary space travel

would be.

Purpose:

To gain an understanding of how vast space is and the demands that
interplanetary space travel would place on humans using current

technology.

Materials;

Activity sheets and calculators.

Procedure:

Work in small groups (three/ group). Each student is responsible for
completing the activity. |

1) Using directions given in class by your teacher, complete the sheet

entitled “Travel Time.”

2) On the sheet with the data table entitled “Extraterrestrial

Excursions,” write down your age today in years and months.



Extraterrestrial Excursions/Frocedure {continued) -

3} Using a speed of 40,000 km/ hr, predict how long it will take to.
travel to the moon and each of the planets and enter this predicted

value in the appropriate column in the data table.

4) Using your predicted value of how long it would take to reach the
destinations listed in the table, record your predicted ages on arrival

to each of those destinations in the appropriate column.

5) Use the formulas in each of the succeeding columns to compute the
travel time to each of the destinations in the fo..].lowi'ng we{y:

(a) to compute the hours of travel time, divide the distance from
earth by the speed of 40,000 km/hr and round to the nearest hour.

(b) to compute the number of days traveled, divide the number of
hours by 24 and round to the nearest day.

(¢) to compute the number of months traveled, divide the number of
days by 30 and round to the nearest month.

(d) to compute the number of years traveled, divide the number of

months by 12 and round to the nearest iumber of years and months.

6) Add the amount in step 5d to your age and this will give you your
actual age in years and months at the time of arrival. Enter this value

in the appropriate column.

7) Use the information gathered in the “Travel Time” table to answer

the questions on the sheet entitled “Special Deliveryf’




Extraterrestrial Excursions {continued) —

Travel Time

N Walking Car
Planetary Body | 2.5 miles/hr 55 miles/hr 990 miles/ hr
3.6 km/hr 80 km/ hr

Mercury

Venus

Mars

Jupiter

Saturn

Uranus

Neptune

Pluto




Extraterrestrial Excursions Data

1

__ﬂ...@_&mo» and | Predicted Predicted _ Actual

|
Distance to ; Travel Age Upon Hours Days Months |  Years Arrival Age
Earth (km) | Time Arrival |

‘Moon/384,000 o | o

¢ Mercury .
92,000,000

Venus

41,000,000 | !

N . —
78,000,000

] m.c:Q

629,000,000

Uranus
{ !

[ 2,721,000,000 |

Neptune
4,347 .000,000
L Pluto

5,750,000,000 _ | |
e _ L




Fxtraterrestrial Excursions {continued)-

Special Delivery

Imagine that you work for the Solar systems Delivery Service. You
need to determine the time necessary to make certain deliveries and
return to Earth. The planets are not lined up in a straight line in their
orbits around the sun, so you must always return to the Earth for
refueling between planets. Use the information in the
“Extraterrestrial Excursions” data table to calculate the travel times
for the following delivery scenarios:

(Remember, your journey is not complete until you return to the

Earth!) Show your work in the space provided.

1)Deliver communication systems to Mercury and Jupiter.

2) Deliver pizza to Venus and Mars,

3) You.travel to one outer and one inner planet and back home again.
Your journey takes you about 7 years 6 months. To which planets

did you travel?

4) Starting at Neptune, you travel home to Earth and then deliver

letters to Mars.
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ACROSS DOWN
1. TROPIC: AT 235 SOUTH LATITUDE 1. PLUTO'S MOGN
3. AREA OF FULL SHADOW 2. TURNING OF A PLANET ON ITS AXIS
4. FOUND AROUND SATURN 3. PLANET: ROTATES ON ITS SIDE
7. WANDERING BODY 5. WINTER OK SUMMER; LONGEST & SHORTEST DAYS
10. THE SUN’S NAME 6. SATURN'S LARGEST MOON
11. VERY OLD 5. , VEGETABLE, OR MINERAL
13. SUN GIVES THIS OFF o  GODDESS OF LOVE
14, “SEAS” OF THE MOON 12. A SATELLITE OF MARS
15. PLANET OF MANY RINGS 16. QUTER PLANETS; GIANTS
16. 4 LARGE MOONS OF JUPITER 17. COLD TEA
21. JUPITER'S HEAVILY CRATERED MOON 14. PLANETS ROTATE ON THIS
23. AN ORBITING BODY 19 HAVING TO DO WITH THE MCOON
2%, AN OCEAN; CIRCLE o0, NOT ROUGH; - BEN
7. THE RED PLANE 22, TO GO EROM PLACE TO PLACE
31. THESUNIS ONE 24. FOUND BETWEEN MARS AND JUPITER
32, TIME OF EQUAL DAY AND NIGHT % TROPIC AT 23.5 NORTH LATITUDE
34. TUPITER'S LARGEST MOON 28, MOVEMENT AROUND THE SUN
35. DISCOVERED THE OVAL ORBITS OF THE PLANETS 29, LARGEST PLANET
38. NEPTUNE'S LARGEST MOON 30, ECLIFSE
40. BILLIARD-BALL MOON OF JUPITER 33. T SPACE NINE
41. GO TO YOUR 36. AREA OF PARTIAL SHADOW
44. TTS TATL 15 CATSED BY THE SOLAR WIND 37. MESSENGER TO THE GODS
46. UNIDENTIFIED FLYING OBJECT 39. OUTDATED, OUT OF STYLE
48. MOON WITH VOLCANIC ACTIVITY 42, TO LEAVE QUT
49, SMALLEST PLANET 3. EARTH'S SATELLITE
50. BLUE PLANET 45, DECORATE OUTSIDE WITH BATHROOM PRODUCTS
51. A COMET SEEN EVERY 76 YEARS 47, NUMBER OF GAS GIANTS
52. PATH OF REVOLUTION SOF 195 HIHS
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Program 4 « Student Handout 1

Worlds and Words
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“ACROSS CLUES DOWN CLUES
2. A planet with rings 1. The largest planet in tie sclar system
5. This inner planet has one meon. 3. Jupiter, Saturn, Uranus and Neplune are
6. This appears once to have flowed on Mars. giants.
9. The planet with a rusty red surface and =~ 4. A rocky or metallic fragment that falls from
1ce caps space to earth
11, The symbol! for the second most comman 7. The closest planet to the sun is heavily
element in the universe ' © cratered hke our moon.
12. The Galilean moons of Jupiter include 8. These bands of ice {fragments and rocks orbit
Callisto, Ganymede. Furopaand . the outer glant planets.
13. Mars has the largest known canyon and the 10. The most distinctive vizible feature ol Jupiter
largest______in the solar system, is its red
17. The force that moves comets and meteoroids 14. The path of a satellite around a'planet
19. Giant reptiles that may have met extinction 15. Fietional Martian channels imagined by
by comet tmpact Perecival Lowell
20. The only moon in the solar system believed 16. A natural satellite
to have a substantial atmosphere 18. Soviet spacecraft have landed on this
21. All the planets revolve around this. hot planet.
25. The inner planets are also called tervestrial 22. A green gaseous planet that s ‘tlted’ on
or____ . its side
26. The most distant gas glant planet in the solar 23. A small, rocky, iey planet that was discovered
system in this century
24. The Oort Cloud may be the source of this b
object.
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Creative Constellations

In ancient times, people were able to look up in the night sky
and see animals, people, and mythological creatures among the stars.
These figures even had wonderful stories surrounding them and
have become legends over time.

Now is your chance to discover a new constellation and take
your place among the stars!

The Constellation

1. Turn to the back of this paper, close your eyes, and randomly
make 10 dots with your pen/pencil.
(Try not to miss your paper!)

2. Darken your dots so that they are casily seen. These are your new
stars.

3. Design a constellahion around your stars by drawing around
them. Make it colorful and creative!

The Myth
1. Take out a separate sheet of binder paper.

2. Now focus all your imagination and create a wonderful story for
your new constellation. Include fantastic detail explaining why
your figure became a legend!

The Presentation

1. Punch a small hole through each of your stars.

2. Place your paper on the overhead projector and shine your
constellation on the screen for everyone to see.

3. Read your story to explain why your figure is among the stars!

4. When finished, show the class your original drawing,.




Astronomy
Constellation Project

Instructions:

1) Choose a constellation from the list on the next page. If more than

one individual chooses the same constellation, your teacher will

resolve it u.sing an objective approach (lottery, number draw, etc.).

2) On a piece of butcher paper (approximately 24”X36”) you must

inciude the following components:

(a) A conventional drawing of your constellation. Show all stars
according to their magnitudes. Name and label all stars in your
constellation.

(b} A mythological drawing of your constellation. Include the stars
in the background of your mythological figure.

(c) An H.A. Rey drawing of your constellation.

(d) The origin and mythology associated with your constellation.

(¢) Indicate whether your constellation is zodiacal or circumpolar or
neither.

(f) Indicate the time of year that your constellation can be seen during
prime viewing time (first 2-3 hours after dark).

3) Make sure all components, including your name, can be seen

clearly from a distance as you will be hanging your work on the

classroom walls.

4) Hang your work on the wall.

Resources:

1) your text

2) the internet - there are numecrous sites dedicated to constellations.

3) H. A . Rey



Aslronomy

Constellation Project

Constellation Prominent Staré  Number of Sta_rs Season Zodiac (Y/N)
Lyra | Vega 7 Summer N
Aquila Altair B Summer N
Cygnus Deneb 5 Summer N
Ursa Major Mizar 18 All Year N
Ursa Minor Polaris 7 All Year N
Scorpio Antares 15 Summer Y
Corona Boreals Alphecca 7 Summer N
Orion Rigel 7 Winter N
Bootes Arcturus 12 Summer N
Auriga Capella 6 Winter N
" 1eo Regulus 10 Spring Y
Virgo Spica 6 Summer Y
Canis Major Sirius 16 Winter N
Taurus Aldebaran 27 Winter Y
Gemini Castor & Pollax 11 Winter Y
Hercules " Raselgethi 13 Summer N
Pisces P. beta 7 Winter Y
Aquarius A.alpha 10 Autumn Y
Pegasus Alpheratz 9 Summer N
Andromeda Mirach 19 Summer N
Cepheus Alderamin 5 All Year N
Cassiopeia C. beta 5 All Year N

Draco Thuban 8 All Year N

Perseus Algol 12 | Autumn/Winter N
Sagiltarius Nunki B Summer Y
Ophiuchus Sabik 30 Summer Y
Libra Zubenelgenubs 5 Summer Y
Delphinus D. beta 5 Summer N
Capricornus C. beta 13 Autumn Y
Aries Hamal 10 Autumn/ Winter Y
Cetus Diphda 12 Auntumn N




STAR SIGNS - LEVEL 2

Long before the time of television, movie theaters or video games our ancestors amused

themselves by studying the night sky and telling stories about the pictures they saw there.

The zodiac names we use today are actually the names our ancestors gave to special star
groups known as constellations. How many of the ancient consteliation names can you
correctly identify? Place the constellation’s letter on the line next to its description.

A. Gemini

B. Cancer

C. Aries

I>. Libra

E. Ursa Major
F. Capricornus
G. feo

H. Draco

1. Pegasus
}. Taurus

K. Pisces

L. Aquarnus
M. Sagittanus
N. Scorpius

Q. Orion

___ The Water Carmier
_ TheCrab
__The Goat
____The Twins

__ The Dragon
___ The Winged Horse
____The Scorpion
_ TheBul
___The Archer
___ The Fsh

____. The Hunter
__ The Lion

___ The Scales
____The Ram

The Great Bear -



Life Cycles of Stars

/7
\?T/h*“/"
—_— TV T
e @ _;(?’«._ -_
= S
Young Star Red Giant A White Dwarf

Ene"rgy from nuclear {nstable forces cause ll:e war
fusion is equal to force star to expand. {gﬂg

Y

of gravity. - ._ \{\H\/L

small, dense stars
resulting from the
collapse of Red Giant

Supérnova v
Star explodes.

- ' &
’// / Black Dwarf

loses energy and
becomes a cold, black
object in space

Black Hole e
(0 C____’—J Neutron Star (Pulsars)
_ very dense object
a stellar object so
d of neutro
dense light cannot made up of 1 e

escape

1. At which life-cycle stage are stars the most stable?

Why?

2. What type of stellar object has the greatest density?

What is the evidence for this? ___

- What is the gigantic explosion of a Red Giant called?

. Some neutron stars emit pulses of radiation and are called

Which types of stars are invisible?

o eos W

If you were tooking at the sky and a supernova explosion occurred, why would you not see it?

5E




NAME o _ DATE | CLASS

Téxt Pages 584-630

Circle the term in the puzzle that fiks each clue. Then write the term on the line. In the puzzle, the tevms read across
or dotm.

E I B L A CKHOL E NS

H M E U T R OMN T AR T

R M A I N § T @ U ENC E
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G C Y E L L OWGNUBE N
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M M T 8 UPERMNOCYV ACQC

E N F U I ONTERGY
1 A is a large cloud of dust and gas that becomnes a star.
2. A graph that shows the relationship between a star’s absolute magnitude and temperature is an
3. Astar thatis a uses heliurmn for fuel and has expanding

outer layers. | '
4. The of atoms powers the sun and other stars,
5. The temperature and brightness of stars are indicated by
6. About 90 percent of the stars, including our sun, are : ' stars.
7. A is produced when the oﬁter core of a star explodes after the
core collapses.

8. The hottest, brightest stars in the main sequence are a _.— color.
9. Medium hot and bright stars like our sun are in color.

10. When a star has no fuel left and its outer layers escape into space, it is a

11. As heavier and heavier elements are formed by fusicn, a star expands into a

12. When a ¢ollapsed core becomes so dense only neutrons can exist there, a

star is formed.

13, A is so dense that nothing, including light, can escape its gravity
teld.

14. Write the remaining letters in the puzzle o reveal a famous scientist’s theory.

L

ol
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Text Pages 691697

# Galaxies and the
Expanding Unverse

Use the terms in the box to compiete the following sentences.

—————

~1

10.

11.

12,

Milky Way 200 billion siars Andromeda : Local Group
galaxy cluster Doppler shifts big bang theory
irregular spiral elliptical Clouds of Magellan
A ' : is a large group of stars, gas, and dust held together by gravity.
- A : is a group of galaxies.

galaxies have rmnany different shapes and are usuaily smailer and

less cormmeon than other types of galaxies.

. The two types of galaxies are barred and normal.

. Galaxies shaped like fcotballs are galaxies.

. The ——— are two irregular galaxies about 170 000 light-years away
from Earth. '

. The solar syst.sm. ir which we live is in the Galaxy.
The 15 an explanation for the formation of the universe.

. A spiral galaxy about 2.2 milliordlight-vears away is in the constellation of

The Milkxy Way Galaxy contams more than

Both the Milky Way and Andromeda galaxies are members of the cluster named the

shifts show that outside galaxies are moving away from the

Local Group.

Lk

Capyrehi ) ClencoetbdeSraa-Hit, a dhasion of The MeCraw -Hil Companes, ing.




Astronemy

Spectroscopy

Answer and do the following for the respective light sources:

1) White light

(a) What do you see when you look through the spectroscope?

(b) What is the arrangement of colors that you see?

2) Hydrogen

(a) How is this light different from the white light?

(b} What is the brightest color line?

(¢) What are the two next brightest color lines?

(d) On the sheet labeled 'Drawing Spectra,’ write the word,
Hydrogen, nextto the right of Element ].

() Draw the spectrum of Hydrogen, using the appropriate colors,
as you see it through the spectroscope.

3) Helium

(a) How is this light different from the white light?

(b) What is the brightest color line?

(d) On the sheet labeled 'Drawing Spectra write the word,
Helium, next to the right of Element 1.

{e) Draw the spectrum of Helium, using the appropriate colors,
as you sec it through the spectroscope.

3) Mercury Vapor

(a) How is this light different from the white light?

(b) What are the most prominent color lines?

(c) On the sheet labeled Drawing Spectra,’ write the words,
Mercury Vapor, next to the right of Element 2.

(d) Draw the spectrum of Mercury Vapor, using the appropriate
colors, as you see it through the spectroscope.

4) Neon

(a) How is this light different from the white light?

{b) What are the most prominent color lines?

(c) On the sheet labeled 'Drawing Spectra,' write the word, Neon,
next to the right of Element 3.

(d) Draw the spectrum of Neon, using the appropriate colors, as
you see it through the spectroscope.

(I



Astronomy

H-R Diagram and

Stellar Lifetimes

I. Create an H-R diagram (use the diagram between page 458-459 as
a reference). 20 points.
(a) use 4 pieces of unruled 8.5”X11” paper, taped together (2 pieces
alongside each other and the other two below, forming a cross).
(b} on the horizontal axis, .1abel the surface temperature (3000 K -
30,000 K) and the spectral class (OBAFGKM).
(c) on the vertical axis, label the luminosity (0.0001 - 1,000,000)

note: in the book the vertical axis goes up to only 10,000.

(d) Draw the boundaries and label where the following types of
stars are situated on the H-R diagram: Red Giants, Blue Giants,
Main Sequence, Red Dwarfs, and White Dwarfs.

I1. Piot the stars in Appendix 3, page A-5 (in the back of the
textbook), Table 4: The Twenty Brightest Stars, on your H-R
diagram. 40 points.

(a) plot the stars using their x and y coordinates.

{b) for the star’s x-coordinate, use the spectral type listed in Table 4.

(c) for the star’s y-coordinate, use the visual luminosity listed in
Table 4.

Note: for both spectral type and visual luminosity, use the A data

and not the B data in Table 4.

III. Determine the relative lifetimes of all 20 stars. 40 points.
(a) Use the star’s visual luminosity and figure 17.22b at the bottom
of page 398 in your textbook to determine the star’s mass.

Record the mass in the data table below.

(b) Determinc each star’s relative lifetime by using the numbers 1-20:

6N



H-R diagram {continued) -

the star with the greatest mass will have the shortest lifetime,

assign this star the number 1 and record it in the data table below.

The star with the smallest mass will have the bhortest hfet1me assign

this star the number 20 and record it in the data table below.

Star Name

Star Mass

{ Relative Lifetime |

BN



APPENDIE 3 Tables A-3

e I

TASRLE & The Twenty Brighiest Stars
NAME C 7T seeRALTPE O PARALLAX DISTANCE  APPARENT VISUAL MAGNITUDE’
STAR A 8 {are seconds)] [pet S -B
Sirius «ChMa ATV el 0. 27 —1a6 s
Canopis e Car Fhib-I . 0,033 oD —0.72
Alpha Cenrayri e Cen G2V KoV 0.37 L3 ’ -~0.01 +1.3
 Arerems ' a Boo K211 o D..OQI 11 o L0098 .
Vega aly . ADV o 013 -1 +0.04
Capella cAur Gn . M1V 0071 4 C+0.05 +10.2
.Rjg'el : - 300 . CB8la - B9 R o= C 350 ' -‘-DH 166
Procyon aCMi - FSIV-V 7 wd! 029 S35 =031 +10.7
Betelgeuse  © «Od © . M2Lb . | . 150 4041 | '
Achernar " aExf BSY 0080 o w05t |
Hadar B Cen BT oo 90 063 - =4
Allair - cwAgl . ATIVV. 0200 sl 4077
CAcnx " aCm CBIIV COBX Y0008 - 12000 . o139 419
- Aldebaran oTw  KSOI T AV C0063 16 086 ST
CSpica Vi BRIV L 0els 80 w09l
- Antares o aSeo M B4V . 0008 .. 01200 w082 s
Pollex  c BGem  CKOII ... 0083 12 . elaee L
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Figure 17.21  Mass, more than any other stellar property,
defermines a star’s position on the main sequence. Stars that
form with low mass will be cool and faint; they lie ot the bottom’
of the main sequence. Yery massive siars are hot and brighf,‘
they lie af the top of the main sequence.

Figure 17.22 illustrates how a main-sequence star’s ra-
dius and huninosity depend on its mass. The two plots, called
the mars—radius and mars—lwminesity relations, are based
on observations of binary-star systems. Along the main

Radius (solar units)

0.5 1 2 5 10

]
[l

Mass (solar units)

{2}

Figure 17.22  [a] Dependence of stellar radius on mass for
main-seguance stars, The radius increases reughly in proportion
to the mass over much of the runge. {b) Dependence of luminosity
on mess, The luminesity increases much fuster than the mass.

sequence, both radius and lnminosiry increase with mass, Ag
a (very rongh) rule of thumb, radius increases in direcr pra '
portion o mass, whereas luminosity increases much faster.
more like the cube of the mass. For example, a 2—solar my;
main-sequence star has a radius roughly wwice that of 1
Sun and a laminosity of 8 (27 solar luminosities; a 0.2-soly
mass main-sequence star has a radius of abour 0.2 solar radif
and a luminosicy of 0.008 (0.27) solar luminosites.

STELLAR LIFETIMES

The rapid rate of nuclear burning deep inside a star reles
es vast amounts of energy per unit ume. How long can th
fire continue to burn? We can estimate a star’s lifedme §im
ply by dividing the amount of fuel available {the mass of th
star) by the rate at which the fuel is being consumed (the’
star’s lurninosity):

stellar mass

stellar lifeume o« ———————7—.
stellar luminosity
Because the mass—luminosity relation tells us that a st
luminosity is roughly proportional to the cube of its mas
we can rewrite this expression to obtain, approximately,

i

stellar lifedme x ——————~.
{stellar mass)

For example, O and B stars have masses 10 to 20 omes
that of the Sun and luminosities thowsands of nmes high-
er than the solar luminosity. Accordingly, these massiv
stars can survive only for short times. Their nuclear reac
tions proceed so rapidly that their fuel is quickly depleted.
despite their large masses. From the given proportionalities,’
we see that the lifetime of a 20-solar mass O star is rough-
by 20/20° = 1/400 of the (10-billion-year) lifetime of th
Sun, or about 25 million years. We can he sure thatall
O and B stars we now observe are quite young—less'th
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Astronomy

Galaxy Quest

Classify the 15 images of galaxies on the following page according to the Hubble

classification system (general category and type). In addition, provide a

rationale for your selections.
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Asironomy

Message From Space

Activity 1: Making Contact

Background Information:

SETI scientists have sent one well known message into space using a
mathematically coded picture to try to communicate with any
lifeforms who might happen to receive signals. A culture intelligent
enough to build radio receivers may recognize the mathematical
patterns and be able to decode the picture.

The simplest code for sending a picture by radio signals is a ‘binary
code.” A binary code has only two types of signals. They canbe
called by many names such as “1” and “0,” “on” and “off,” “beep”
and “boop.” A bar code on an item from a grocery store is a binary
code in which the two signals are “black” and “white.” Also, digital
television sets receive binary signals and create a picture from binary
codes.

A simple way to make a picture that can be turned into a binary code
is by making the picture out of a rectangular grid of small squares.
Each small square piece of the picture is called a bit and each bit is
either black or white.

Procedure:
Work Alone

1) Read the section above entitled “Background Information.”

2) In the message that you are going to decode, you have a set of 80
bits, a binary code, that you must turn into a picture.

3) Your teacher will read the signals in the binary message and you
will fill in the grid.



Message From Space/Actvity 1 {continued) ~

4) The grid you make must be a rectangle that contains 80 squares.
Think of all of the ways that you can make a rectangular grid using
80 squares and sketch them out on a piece of graph paper (supplied
by your teacher).

5) From the grids you sketched, choose one and use it according to
the following scheme: Fill in the squares from left to right,
completing rows from top to bottom.

6) Your teacher will read the signals to you and as you hear them fill
in the squares of your grid. A “beep” signal means to fill in the
square, and a “click” signal means to leave the square blank and go
on to the next.

7) Your teacher will read the signals slowly, but it is very important
that you keep up. One slip could spoil the whole message. To save
time you can make a quick scribble, or even an”x” for each square
that gets a “beep” signal and then fill it in after all of the signals have
been read.

8) Do not distract your classmates while the signals arc being read by
your teacher.

9) Once all of the bits have been read and you have completed your
grid, see if you can read a clear message. Compare your completed
grid with those of your classmates.

10) Class discussion of the results.
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|. Mark off a section of the graph paper with a rectangle that contains exactly
80 squares. Each square is for one bit (a“beep” or a“click”) in the message,

2. Get ready to fill in the squares as someone reads the list of bits in the

message. Start in the upper left-hand corner and move across the rectangle
bit by bit. As you finish a row, move to the next row starting at the feft.

3. For each bit that is a "beep” fill in the square. For each bit that is a “click”
leave the square blank and mave on to the next square.

4 Compare your picture to those of students who used different rectangles for

NEECI O

their grids. Which grid is the right one for decoding the message’

© 1999 by The Regents of the University of California, LHS-GEMS, Messages from Space. May be duplicated for classroom use.



Message I'rom Space feontinued) -

Activity 2: Interpreting a Message From Space
Background Information:

In this activity you will interpret a series of fictitious messages from
space. You may come up with several possible meanings for some
parts of the message, and there will be other parts of the message for
which you may not find any meaning at all. As with any real science
investigation, there is no “answer key” to say what is right and
wrong. Only further investigation of the message and its source will
help show which interpretations make sense.

The alleged extraterrestrial message is on grids that are 61 squares
across by 67 squares down, for a total of 4087 squares or bits. Notice
that there are only two possibilities for the size of the grids
(excluding having all of the bits in a straight line). The reason for this
is simple; 67 and 61 are prime numbers. If ET’s want us to decode
their messages easily they can make the dimensions of the grid prime
numbers. That gives us fewer wrong choices when we are trying to
decode the message. When SETI broadcast a message into space in
1974 they used a grid that was 23 across by 73 down. The messages
that you will be working with in this activity have been decoded
from a binary signal. The code was allegedly received by our radio
telescope from a distant cluster of stars.

Procedure:

Work in small group of 2 students/ group

1) Look at the first message with your group. Take about 3-5 minutes
to interpret and discuss within your group.

2) Be prepared to participate in a whole class discussion and share
interpretations.

3) We will continue this process for all of the messages.

4) Write your interpretations for each of the 7 messages on the sheet

entitled “Interpreting Messages From Space.”

Faa
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Message From Space/Activity 2 (continued) -

Interpreting Messages From Space

Message 1:

Message 2:

Message 3:

Message 4:

Message 5:

Message 6:

Message 7:




Astronomy Hamework

Real Science or Tabloid Fiction?

SETI Reading Assignment

A series of articles, modified and adapted from actual articles, are
provided in the next several pages of your workbook. The readings
are a homework assignment. For this exercise, you will be
responsible for deciding which articles are serious and which are not.

That is, which seem to be based on scientific thinking, and which are

sensationalized fictions. While the distinction between the two is
quite obvious upon a first reading, the idea here is less to pose a
challenge than to help you see that with even a small amount of care,

you should be able to recognize sensationalized fiction when you see
it!

There are 7 articles for this assignment. The titles are: 1) Is There
Anybody Out There? 2) Aliens Came Here In A Spaceship And May
Have Built The Pyramids! 3) Scientists Discover a Solar System Like
Ours. 4) Texas Woman Has Territying Encounter. 5) Europa May
Have Ingredients For Life. 6) Astronomers See New Planet’s Shadow
Cross A Distant Star. 7) Flying Saucer Crash Site.

You must prepare written responses to the following questions and

be prepared to discuss them the next day in class:

e In analyzing the articles what “red flags” did you look for?

e What did you have a hard time believing? Why?

¢ What made an article believable to you? Why?

e Is information readily available in the article? Or does it state that
the information can’t be revealed for one reason or another?

s [s the article vague or illogical?

¢ [s there credible confirmation offered for claims in the article?

» What about the writing style? Does it provide clues to the article’s
validity?



Is There Anfﬁcd& Out Tﬁere?

Radio Tefescopes Seek Signals from Other Planets

By Vivian Milligan

There have been many “false
alarms.” but so far scientists say
that they have not found any signs

of extraterrestnnal life. “It 1s, of

course, only a start.” said Peter
Backus. of the Phoenix Project.

The Phoenix Project is a search
organized by the SETI Institute.
Using radio (elescopes around the
world. they are searching the skies
for radio signals from mtelligent
cxiraterrestrials.

Although some scientists argzue
that the search is foolish, many
serious astronomers say that de-
tecting messages from intelligent
extraterrestrials is very possible.

They argue that there probably is
life on an Earth-like planet cir-
cling a star like our Sun. No onc
knows how many Earth-like plan-
ets there are, but because there are

s0o many stars like our Sun, even
1n our own galaxy, these scientists
sav that the odds are that there
might be many such planets.

The search is focused on stars that
are ke our Sun, and that are rela-
tively nearby. In this case,
“nearby” means within 200 light
vears distance, or, 1n other words,
one quadrillion 200 trillion
(1,200,000,000,000,000) miles

away!

Radio signals can travel huge dis-
tances in space, although it can
take hundreds of years for them
to travel that far. On Earth, we've
only had the_lechnology to send
radio signals for about one hun-
dred years. In a few hundred
years though, our radic and tele-
vision signals could be picked up
by an extraterrestrial listener
many light vears away.

Till Tarter, Director of the SETI
Institute, said, ‘It is the most im-
portant question the human spe-
cies has asked itself.. are we
alone or are we not?”’

For more information about
Project Phocnix, see: '

phoenix info@seti-inst.edu
http://www.setiorg




Aliens came h

ere in a spaceship—
and may have built the Pyramids!

Jungle Find! 15,000-year-old UFQO!

Expert says EVs started a colony on Earth

Dr. ivan Bergman would not
reveal the exact location of the
UFQ.

ByvKevinErickson

MOSCOW - Russian scientists
say they have found a 15,060-
year-old spaceship in an African
jungle—but that’s not all. They
also found strange metal docuo-
ments 4t the site which claim the
ETs later built a colony. This
means that thelr descendants may
be walking among vs today!

Dr. Ivan Bergman says that the
spaceship proves the ETs had the
technology to reach our planet
thousands of years before the
Pyramids were built. He reported
that the spaceship was found in
the jungles of Xenya on October
27, but he would not pinpoint the
exact locaton for “security rea-
sons.”

He also said the spaceship had
been taken apart and shipped to
Moscow for study. “It’s in amaz-
ingly good condition, considering
it’s 15,000 years old!”

The documents have not been
translated, but they include pic-
tures of aliens living in pyramid-
shaped huts. Bergman said, “We
think that the fact that they built
pyramid-shaped huts may mean
that they also built the Pyramids
thousands of years later.”

In an exciting prediction, Dr.
Bergman told reporters, ““We may
someday be able to make a copy
of their spaceship, and trave] to
other parts of the galaxy too.”




New Finding Makes Exiraterrestrial Life More Likely

By Felicia Cort

Astronomers have found a distant planetary system
much like our own. The systern has a sun-like star
orbited by three planets. The discovery was made
by astronomers from San Francisco State Univer-
sity, Harvard, Colorado, and Australia.

Up until now, the only planetary systems found with
stars like our Sun had just one planet. This discov-
ery proves that there are other systems like ours out
there, with more than one planet. Astronomers think
that there are many, but this is the first time they've
actually been able to find one.

The discovery “implies that planets can form more
easily than we ever imagined, and that our Milky
Way 1s teeming with planetary systems,” said Dr.
Debra Fischer, onz of the astronomers. It’s thought

that extraterrestrial life is most likely to be found

around stars that are similar to our Son.

-

The star is called Upsilon Andromedae, and it is 44

Hight-years away. A light year is the distance light
travels in a year, which is 6 trillion miles. It is or-
bited by three planets the size of Jupiter,

Since they are so far away, the planets are too smalt
to be seen, even with our most powerful telescopes.

They were discovered by studying “webbling” n
the way Upsilon Andromedae moved. As they orbit
the star, the gravitational pull of the three planets
tugs on it, and make the star “wobble” slightly.

[n our solar system, gas giants, such as Jupiter, Sat-
wrn, Uranus, and Neptune, formed much farther from
the Sun than those around Upsilon Andromedae.
Because until recently the only planets that could be
studied have been ocur own nine, scientists had gen-
erally thounght that gas giants could not form so close
o a “yellow™ star like our Sun.

R. Paul Butler and Geoffrey Marcy have been study-
ing Upsilon Andromedae for 11 years. They dis-
covered one planet in the system in 1996, before
Fischer discovered the other two. Marcy said, *1
am mystified as to how such a system of Jupiter-like
planets might have been created.” He added, “This
will shake up the theory of planetary formation.”

A map of the orbits of Upsilon Andromedae’s three
planets can be szen at www physics.sfsu.edu/
planetsearch.




Texas Woman Has Terrifying Encounter

‘My Dog was Eaten by a Space Alien!’

Alien dog-eater! Jaine Barber holds up a picture of the alien that
ate her poodle Fluffy, as drawn by an artist.

UFO researcher Len Willard

By
Dwight Duwigahut
Global News Agency

A 34-year-old Texas woman says -

she watched in horror as a space
ahien ate her dog Fluffy. Although
her story may sound ridiculous,
rzports  of other animal
devourings have been coming in
from certain areas of the world for

months. These same spots have
also had many recent UFO
sightings.

“Peopie may not helieve me, but
I swear it's true.” said Miss Bar-
ber. “I heard a whirring sound,
and the bushes in my backyard
started Blowing around. The next
thing 1 knew, a flving saucer ap-
peared overhead, and a lizard-like
alien was lowered down.

"I started to run away, but it stared
at me with glowing eves, and 1
couldn't move. Just then Fluffy
ran up to the alien wagging her
tail. I'was hormrified thatTcouldn’t
move to help stop it from eating
my little Flofty.”

Miss Barber described the ahen
as being about the size of a man,
with green scales, a large tail, and
a lizard-like head.

“After the alien ate Fluffy. it dis-
appeared. The spaceship then
started whirring, and then it dis-
appeared t00.”

Miss Barber then called Hunts-
ville-based UFQO researcher Mat-
thew Stone. Stone said “recently
there have been dozens of
sightings like this in Brazil,
Florda, New Mcexico, and Argen-
tina.”




Europa May Have Ingredients for Life

Water, energy and organic matter likely!

By Kimi Tucker

Instruments on the Galileo space-
craft, which is orbiting Jupiter,
have discovered organic chemi-
cals (the building blocks of life)
on the moons Callisto and
Ganymede, which are neighbors
of Europa.

The chemicals are thought to have
come from comets and metecrites.
Although the chemicals have not
vet been found on Europa, it is
close by and could very weli have
them too.

It was already known that Europa
has water and heat, It it also has

organic chemicals, 1t is a strong
candidate for life of some kind to
have evolved.

“This doesn’t mean there is life
on Europa,” said Dr. McCord,
lead author of a study published
int the journal Science. “The ex-
citing thing now is the evidence
that Europa may have all three of
the ingredients.”

To see if life could exist in icy
conditions like those on Europa,
scientists have been looking for
places on Earth with similar con-
ditions. In studying ice a mile

deep in Antarctica, they have
found primitive life forms
100,000 vears old.

Ne organic chemicals have been
found on Europa, but scientists
think there may be a rich organic
soup under its thick layer of ice.
‘This could be a warm. Hquid place
where life could have evolved.
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Flying Saucer Crash Site

34 Alien Corpses Found in Alien Spaceship in Siberia

By Lynn Sneider

YAKUTSK, Siberia - An alien spaceship was discov-
ered in a huge block of ice in Sibena. This is already
being hailed as the most important discovery in the
history of the world!

According te Dr. Yun Logoff, “Over the years there
have been many UFQ sightings and alien abductions
reported—but now we finally have concrete evidence.
This find is the first proof of life on other planets.”™

The strange-shaped flying saucer is made of a type of
metal unlike anvthing found on Earth. It hag a 60- foot
diameter, and has strange bumps along the outside.

Most interesting of all, scientists used scanners to
explore inside the craft, and found at least 34 alien
bodies. Dr. Logoff says that it will take until mid-
November 2003 to thaw them out.

Since the spacecraft seems unharmed, Dr. Logoff says
that he thinks thar the extraterrestrials may have run out
of fuel, landed, and then starved to death, stranded in
the ice,

He predicted, “When we’ve finished thawing out these
aliens, we will shock the world!™
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Astronomy
Science Fiction Story Writing

“Not one of those worlds will be identical to Earth. A few will be hospitable; most will
appear hostile. Many will be achingly beautiful. In some worlds there will be many
Suns in the daytime sky, many moons in the hequens at night, or great particle ring
systems soaring from horizon to hovizon. Some moons will be so close that their planet
will loom high in the heavens, covering half the sky. And some worlds will look out onto
a vast gaseous nebula, the remains of an ordinary star that once was and is no longer.”

Carl Sagan, Cosmos

Background Information:

In this activity you will be writing a science fiction story about the
lifeforms who sent the 7 page message in the activity entitled
“Message From Space.” Before getting started think about science
fiction books, movies, or TV shows that you have enjoyed. Think
about what you particularly enjoyed and why did they work.

The best science fiction stories are strange and different from what
we are used to, but also have realistic elements with well-thought
out details. Your story can be as strange as you want it to be, but
you must show how these strange things could actually happen on
this distant world. You must avoid a story line in which ET’s travel
to Earth because traveling across such huge distances in space is
considered impossible (at this point in time).

- Planning Your Story:

1) You will work alone and write a 4-5 page science fiction story.

2) Your story should be typed or word processed, use 12 point font,
and double-space.



Name(s):

SCIENCE FICTION IDERS

I.What is the name of the planet?

2.What is the atmosphere like! What does the sky look fike?

3.What are the days, years, and seasons like?

4.What is the surface of the planet like—water, ice, fand?
5. What kinds of animals and plants live there?!

6.VWhat are the intelligent creatures like?

7.What and how do they eat!

8. How do they breathe!

9. How do they communicate?

0. How do they protect themselves from the elements?
1. Do they have any enemies’

12.Are there natural disasters they have to .;jié'ai with?
[3. Do they have families? How do they reproduce!?

14.Do they live underwater or on fand?

[5.What kind of music, art, sports, and/or entertainment do they have?

16. Do they have countries and/or governments? Do they have wars?

I'7.What were they trying to tell us in their message!
|8.Who is the main character in your story?
19.What is your main character like?

20.¥Vhat is the story you're going to teil?

21.¥Vhat other characters are in the story?

22.Briefly make a plan for your story, including beginning, middle, and ending. Use the other

side of this page if necessary. E—

M“‘“‘M’“M
K"""ﬁ_{;‘:{.
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Science Fiction Story Writing/Planning Your Story (continued) -

3) Before writing your story, answer the questions on the sheet
entitled “Science Fiction Ideas.”

4) Many great stories have only a few main characters, with one lead
character, from whose perspective the story is told.

5) Tell the story of what happened to the planet, and why the ET’s
sent the message. You can also choose to write about what happened
when the ET’s received a reply to their message from Earth.
Alternatively, you could write a story of some other huge event in the
planetary system, or you could just tell a story involving the
everyday life of an ET.

6) To put yourself in the position of the ET’s, imagine that you are on
a planet that supports life in the planetary system that you designed.
7) Review the rubric for the writing assignment before you start
writing.

Rubric

1) Student includes some descriptions of the ET’s planct, including:

s what kind of star is at the center of the planetary system.

¢ where the planet is in the star’s lifezone.

» what kind of surface the planet has.

» other conditions that make lifeforms possibie.

2) Student includes how the ET’s are physically adapted to its planet.

3) Student describes how the behavior of the ET's in the story relates

to the environment in which the story is set.

4) Student compares and contrasts the E1’s environment to our solar

system, including conditions on Earth and other planets.

5) Student demonstrates an understanding of the conditions thought

necessary for life to exist.



Agtronomy

The Drake Equation

Frank Drake, the “father” of SETI is the originator of the Drake
Equation, a mathematical equation designed to estimate the number
of civilizations in the Milky Way Galaxy with whom we could
potentially communicate. The equation was first presented as part of
the agenda for a scientific meeting to discuss the likelthood that SETI

searches would make a discovery of extraterrestrial intelligence.

Now that you have studied the requirements for life to evolve on
other worlds, you will get a chance to look at whether or not it is
likely. To find out if communication is likely to take place between
earth and an ET civilization, one important thing to consider is the
number of civilizations in the galaxy with whom we might
communicate. Since we do not know how many intelligent
civilizations there are in the galaxy, the equation is used only to

make an educated cstimate of this number.

In this activity you will proceed step-by-step through the Drake
Equation and make your own estimate concerning the chances that
someone out there really might be sending messages to us or be able
to receive our messages. Follow the prompts on the sheet entitled
“Data Sheet for the Student: The Drake Equation,” to come up with
your own estimate. Make sure you also answer the six questions

(#'s 11-16) that follow the exercise. Work in teams of two.




FErzme

Dt Sheet Jor the Student

£ Doake EQuaTion.

Should we be sending messages into spacel 1s it very likely that we might receive
a message from space! Use the Drake Equation to help you make your own
estimate of che number of civilizations in the Milky Way Galaxy that may exist
now. Read zach step and writa your estimatz in the box to the right.

i. Mumber of stars in our galaxy: 400 biilicn (400,000,000,000)

Although we can't be sure, most astronomers agree that this number is probably a
gaod estimate.

Divide this number hy:

2. Lifetime of our galaxy: about 10 billion years {10,000,000,000)

Write the number in the box.

3.The average rate of turnover of stars per year,

Some stars last a long time, others are more short-lived. On an average, this
is the number of stars that are born and that die per year.

4. Fraction of stars with long enough lifespans for intelligent life to evolve.

It took about 5 billion years after our Sun formed for intefligent life with the
technology to communicate through space to evolve on Earth. If we call 5 billion
years the minimum amount of time needed, then whart fraction of the 400 billion
stars do yau think has a lifespan of 5 billion years or more?

all = {0 3/4=075 [/2=05 /4 =025 other

Write your estimate in decimals in the box.

E.Average number of planets per star.

Our solar system has 9 planets. Our Sun is considered an average star. Yvhat do
you think the average number of planets around stars is?

20 10 5 other

Write the number in the box,

6. Fraction of planets suitable for life.

In our solar system, out of nine planets, Earth is the only one known to be in the
lifezone, and Mars almost is. Some astronomers also argue that there may be '
lifezones on some moons around gas giants. If we only count Earth, the fraction of
planets in the lifezone of our star is 1/% or O.11. Of the planets around other
stars, what fraction do you think are in 2 lifezone?

t/4 =0.25 110 =01 1/40 = 025 1/50 = .02 17100 = .01 other

Write the decimal in the box.

L]

N——
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7. Fraction of planets suitabie for life, where life actually dees occur.

Earth is the only example we have of a planet in a lifezone, and life did evolve,
What fraction of planets in lifezones do you think would evolve life?

all = 1.2 374 =075 /2 =05 174 =025 [/8=0.125 other

Wiite the decimal in the box.

8. Fraction of planets with life that develop intelligent civilizations.

intelligent civilizations have developed. What fraction of planets with life do you

[

'
Earth is the only example we have of a planet that evolved life, and on Earth, i
think would develop intelligent civilizations?

all = 1.0 34 =075 1/12=05 [f4 =025 [/8 =0.125 other

Write the decimal in the bax.

9. The average lifespan of civilizations with the technology and desire to
communicate through space.

This one is the hardest to estimate, The average lifespan of stars suitable for life is
5—10 billion years. On Earth, we only developed the technology to communicare

through space during the last 100 years. Do you think cur civilization could last 5
bitlien years, or do you think it will end before then! MNow, what about the average
civilization in our galaxy? '

1,000 yzars 10000 years 1,000,000 years  1,000,000000 years S,OUO,GO0,000 years  other

Write the number in the box. Multiply the numbers in boxes 3-9.

10. This number is your own persenal estimate of the number of civilizations
in the Milly Way Galaxy right now with whom we might communicate.

Fl. Look at the numnber you ended up with, and think about your result. Do you think
there is much chance we might pick up @ message from an exwraterrestrial civilization if
we listen?

i Z. Do you think we should be trying to communicate with extraterrestrial civiliza-
tions or nat! Why or why not?

13. Remember that you iust estimated how many intelligent civilizations there may be
in cur galaxy, but there are billions of galaxies in the Universe. How many civilizations
inn the Universe do you think there are right now with whom we might communicate?

I 4. There may be planets where life has evolved, but it has NOT reached an intelligent
enough leve! to communicate through space. How many such planets do you think
there are in our galaxy?

15. Compare your result with a classmate’s. I they are very different, oy to figure out why.

16. Since the final estimate is the hardese and has the most chance of being inaccu-

rate. you may want to try changing it to see how the change affects the outcome,

@ 4999 by The Regents of the University of California, LH5-GEMS. Messages forin Space. May be duplicated for classroom use,



Astronomy

Powers of Ten
Video Quiz

1) What is meant by the term ‘Powers of Ten,” and how does it relate

to this video?

2) Explain how the images in the video are organized? Why do you

think the individuals who created this video chose this format?

3) How many powers of ten (starting at 10"} are required to see the
following:

{(a) The curvature of the earth.

(b) The whole earth.

{(c) The moon’s orbit around the earth.

(d) The boundaries of the solar system.

(e) The entire Milky Way galaxy.

4) Answer the following two-part question:

(a) What is the largest structure shown and at what power of ten
can it be seen?

(b) What is the smallest structure shown and at what power of ten

can it be seen?

5) As a traveler from elsewhere coming into our solar system, at

what power of ten could you visually detect signs of life on earth?



Astronomy

Mysteries of Deep Space:

Exploding Stars and Black Holes
Video Quiz

1) What is a supernova?

2) What causes a supernova to happen?

3) Supernovae are cataclysmic. Why do astronomers say that such

destructive events are also agents of creation?

4) What is a black hole?

5) What are some of the characteristics of black holes?

6) How do supernovae and black holes shape the landscape of a

alaxy? The universe?
g y




Astronomny

The Milky Way’s Invisible Light
Video Quiz

1) What is a galaxy?

2) Why is our galaxy called the Milky Way?

3) What is meant by the term ‘Invisible Light?’

4) What are the different types of invisible light referred to in the

video?

5) What is the shape and structure of our galaxy?

6) How did astronomers use the different types of invisible light to

determine the shape and structure of our galaxy?



Astrenomy

Mysteries of Deep Space:

Search For Alien Worlds
Video Quiz

1) Name the two Americans known for discovering extrasolar

planets.

2) Explain how astronomers have been able to detect planets outside

of our solar system.

3) Discuss the history of our fascination with the planet Mars. In
your discussion, include our earliest thinking, as well as our current

understanding about the possibility of finding life on Mars.

4} What is meant by the term "Life Zone” and what is its significance

with respect to the search for life elsewhere in the universe?

5) Why do astronomers think that there is life on other worlds?




Astronomy

Time Travel
Video Quiz

1) What are the limitations of attempting to explore the universe via

space travel?

2) What is meant by the term time travel?

3) What is a wormhole?

4) Who is Kip Thorne?

5) What is the connection between black holes and time travel?
6) Is it possible to travel backwards in time? Why or why not?

7) According to the video, will time travel be possible in the tuture?

If so, how?



Astronomy

Part 1: Life Beyond Earth: Are We Alone?
Video Quiz

1) What are the 3 essential things required for life as we know it?

2) What is Charles Darwin known for and what significance does his

accomplishment have in relation to finding life beyond earth?

3) How does the ‘discovery’ of Tasmania by Europeans similar to
concerns we have about our being discovered by aliens from other
worlds?

4) What is the habitable zone? What planets lie within it?

5) Name the two missions that we sent to Mars? What did we find?

6) Why were we hopeful that we would find life on Mars and Venus?

How are these two planets similar? How are they different?
7) To understand how life may get started elsewhere, we need to
understand how life got started on earth. What is our current

thinking on this topic?

8) What significance do extreme environments have on our concept

of the habitable zone?

9) What is terralorming and how might it be used on Mars?

(7




Asonomy

Part 2: Life Beyond Earth: Is Anybody Listening?
Video Quiz

1) In our effort to find life beyond earth, why is some form of

communication preferable to space travel?

2) According to the Ferris, what is the generally accepted thinking
regarding UFQO sightings?

3) What are some of the ideas that humans have developed to make

our presence on earth known to potential extraterrestrials?

4) Why is radio communication considered to be the most effective

means of establishing contact with ET17s?

5) What did Ferris mean by the comment that “We have been

inadvertently communicating our broadcasts for years?”
6) What is Fermi’s question/ paradox?

7) In our search for intelligent life in the universe why is it important

that ET’s have a symbolic language?

8) Why might it be important to know how long human civilization

will last in our quest to make contact with ET’s?

9) Why did Ferris say that the great void is not space, but time?
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The History Channel

The Universe

7=

Search for BT

Divections: Do not write on this page. Do not turn in this page when the assignment is collected for credii.
Do not rewrite the questions. Answer In complete sentences. ’

1} Most scientists believe that the quest for ET must begin with 2 study of how life began on Earth. Describe
the Urey-Miller experiment performed at the University of Chicage and how it relates to the question of
how iife may have begun on Earth, What did the famous astronomer, Carl Sagan, say about this
experiment?

2) Richard Hurt, 2 scientisi at Cal Tech studies planets and designs possible life forms that potentially could
exist on those environments. Describe the life form that he designed to live on Jupiter and how it would be
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