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Hayden Planetarium On-Line

This Web site is currently under development. Students will be able to submit
questions to scientists, participate in on-line quizzes, keep up on astronomy news, and
find a large database of information.

Hall of Planet Earth

The Hall of Planet Earth is a new permanent exhibition hall opening in the year 1999.

We roughly know the designs at this point aithough there are liable to be some changes

during its development. Classroom visits to the Museum can investigate the following
topics while visiting the hall.

« Comparative planetology themes; why Earth’s atmosphere makes it habitable.

« Why does Earth have liquid water--pressure, gravity, composition of atmosphere,
and temperature.

« Links between surface features of planets and Earth’s volcanoes and plate tectonic
links

« What presence of liquid water could teach us about life on other planets; black
smokers show that water and heat and some chemicals can sustain life; there will
be a ball display and web site on black smoker.

Hall of Meteorites

This all is currently open to visitors and would fink well to the Life in the Solar System
section of the course. Possible fossilized life on Mars in addressed in the exhibit.



Milky Way: Observe the Milky Way and note how it resolves into countless stars
invisible to the naked eye. Galileo first observed this diffused band of light broken up
into countless stars.

Football Field Solar System:

Use your school football field to create a scale map of the sun and planets; students will
research mathematical relationships. Locate scale model solar systems in cities all
over the country to give your ideas. If any of the models are nearby, visit them.

Big Bang Visualization

Create an artistic rendition of the Big Bang and discuss visualization as a tool for
understanding astronomy. Visit the Big Bang Theater at American Museum of Natural
History when it is completed. Discuss what you learned from each visualization. What
research was applied to each visualization?



Xerox PARC Map Viewer:
http://pubweb.parc.xerox.com/map

Breathing Earth
http://japan park.org/Japan/Theme/sware/be/unsw/index.html

PLANETARIA ON THE WEB
http://www.pa.msu.edu/abrams/planetaria.htm!

SPACE NEWSLETTERS/ADVOCACY

SpaceCast
http://www.spacer.com/

Case for Mars
hup//spot.colorado.cdu/~marscase/

Films
» Cosmic Voyage (currcntly at AMNH Imax Theater); discuss scale
* Powers of Ten; watch film and discuss the power of an atom

NASA Resources
All NASA materials are free to teachers. -

http://www.vasc.org/erc/
NASA Regional Educator Resource Center

http://www.cea.berkeley.edu/Education/sii/sii_sii.ntml

Home of the Science Information Infrastructure, a NAS A-funded project linking science
museums, research centers, and teachers, to produce Earth and space science curricula for
K-12 students and teachers using NASA remote sensing data.
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Ask the Astronomer
http://www?2.ari.net/home/odenwald/qadit/qanda.htm

Other Worlds, Distant Suns
http://garber.simplenet.com/

Views of the Solar System
hup://www.fis.uc.pt/astronomy/solar/homepage.him

Black Holes and Neutron Stars
http://antwrp.gsfc.nasa.gov/htmitest/rjn_bht.html

Constellations
http://www.astro.wisc.cdu/~dolan/constellations/constellation_list.html

Earth Rise
htip://earthrise.sdsc.edu/

Live from Mars
http://quest.arc.nasa.gov/mars/index.html
OFFICIALDOM/INSTITUTIONS

IAU: Central Bureau for Astronomical Telegrams
http://cfa-www harvard.edu/cfa/ps/cbat.html

NASA and its field centers
http://www nasa.gov/

META-REFERENCES:

AstroWeb (NRAO, STScl, CERN)
http://www,stsci.edu/astroweb/astronomy.htinl

Bill Arnett's WWW Documents (many resources)
hup://www seds.org/billa/offerings.html

NASA's Planetary Photojournal
http://www-pdsimage.wr.usgs.gov/PIA/PIA.html

PLANETARIUM SOFTWARE:
Master list
http://www seds.org/billa/astrosoftware.html

Distant Suns
http://www.romt.com/products/distsuns/index.html

Voyager I
http://www carinasoft.com/Voyager.html



Technology Resources

Thesc are just a few of the many Web sites that are available. The list of Astronomy
rmultimedia products and Web sites is endless.

Hands on Universe (HOU)

http://hou.lbl.gov/

Using the Internet, HOU participants around the world request obscrvations from an
autornated telescope, download images from a large image archive, and analyze them with
the aid of user-friendly image processing software. Hands-On Universe (HOU) bas
developed and piloted an educational program that enables high school students to request
their own observations from professional observatories. HOU students download CCD
images to their classroom computers and use HOU's powerful image processing software
to visualize and analyze their data. HOU also provides comprehensive curriculum that
integrates many of the topics and skills outlined in the national goals for science and math
education into open- ended astronomical investigations. Last year two high school girls
discovered a black hole that scientists had not yet identified.

Galileo Project

http://es.rice.edw/ES/humsoc/Galileo/

This site uses the visual metaphor of Galileo's family villa to enable visitors to explore the
life and work of Galileo Galilei (1564-1642). Find out about the struggles, triumphs, and
lifelong curiosity of the man who set the stage for modem science. It presents information
about Galileo and the science of his time to viewers of all ages and levels of expertise.

Project STAR (Science Teachers As Reformers)
http://edap.bgsu.edu/STAR/

Materials for Project STAR were developed by science teachers and scientists and were
thoroughly tested by teachers and students from around the country. Simple labs enable

students to use scientific tools in the classroom for explagition. Students can build a
telescope that is similar to Galileo's, readily study color and light as well as learn about
absorption and emission through personal observation, see the absorption lines in the sun's
spectrum, see the spectra of energized elements in gaseous states and the double yellow line
of Mercury in the spectrum of a fluorescent lamp, or study light pollution can be studied by
checking yellow street lights to see if they are high- or low-pressure sodium lamps. The
online activities are abundant.

Welcome to Mars!
http://www.amnh.org/mars/ )
Offline Activities available on this Web site:

e« Mars Math

Offline Activities available on this Web site:
¢ Do It Yourself Rocketry

o Safe Landings?

¢ Mapping Unknown Surfaces

« EggDrop

Ninc Planets _
http-//www.seds.org/nineplanets/nineplanets/ ) o _
A Multimedia Tour of the Solar System, by Bill Arnett, includes a nice introduction

to Mars.

Views of the Solar System

http://bang.lanl.gov/solarsys/ . . )

An excellent overview of the entire solar system by Calvin Hamilton. The featured link to
Mars includes a chronology of exploration.



Starry Night
http://www .scds.org/billa/StarryNight/sn.html

Windows to the Universe
http://www.windows.umich.edu/

Space Weather
http://windows.engin.umich.edwspaceweather/

IMAGES

Astronomy Picture of the Day
hup://antwrp.gsfc.nasa.gov/apod/astropix.htmi

The Aurora page
http://www.geo.mtu.eduw/weather/aurora/

Regional Planelary Image Facility
http://ceps.nasm.edu:2020/rpif.html
http://ceps.nasm.edu:2020/RPIF/RPIFsources.html

Hubble Space Telescope
http://www.stsci,edw/

The Planetary Data System (PDS)
http://pds.jpl.nasa.gov/

US Geological Survey
http://www.usgs.gov/

Space Science Photography
http://pao.gsfc.nasa.gov/gsfc/spacesci/pictures/spacepic.htm

The NASA Shuttle Web Archives
hup://www _stsci.edu/

About the NSSDC Photo Gallery
http://nssdc.gsfc.nasa.gov/photo_gallery/photogallery.html

Jupiter & Moons/animation
http://oang.lanl.gov/solarsys/raw/jup/index.htm

INTERACTIVE MAPS/LIVE FEEDS/etc.

EarthView
http://www.fourmilab.ch/cgi-bin/uncgi/Earth/action?opt=-p

NASA Cameras (slow)
htip://www. ambitweb.com/nasacams/nasacams.html
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Mars Pathfinder: Welcome to Mars!
http://mpfwww.arc.nasa.gov/default.html
The Mars Pathfinder home page, with all the images and other info from Mars.

Mars Global Surveyor (MGS)

http://mars.jpl.nasa.gov/mgs/

The current status of the MGS mission including the latest images and scientific
data from Mars.

Mars Pathfinder Preliminary Results
hup://nssdc.gsfe.nasa. gov/planetary/marspath_results.htmi
A technical summary of scientific findings with many links.

Center for Mars Exploration
http://cnex-www.arc.nasa.gov/
Lots of Marslinks, including "Life on Mars?" and Mars missions.

Live from Earth and Mars: Pathfinder Mission Summary
hup://www-k12.atmos.washington.edu/k 12/mars/MPF_short_facts.htmli

A detailed and fairly technical description, including good graphics on the Entry,
Descent and Landing sequence.

Live from Mars/Passport to Knowledge
http://quest.arc.nasa.gov/mars/
Lots of Marslinks and educational materials.

Mars Pathfinder Fact Sheet
http://mpfwww jpl.nasa.gov/mpf/fact_sheet.html
The basic mission specifications, nicely encapsulated.

Mars Pathfinder Project Information
http://nssdc.gsfe.nasa. gov/planetary/mesur.html
Complete summary of the mission, with color images and many links.

Marslink Essays

hup://barsoom.msss.com/http/ps/intro.heml

Excellent articles on various aspects of Mars, written by Mike Caplinger for the
Planetary Society.

PDS Mars Explorer for the Armchair Astronaut
http://www-pdsimage.wr.usgs.gov/PDS/public/mapmaker/

A giant "room sized" global map of Mars, from Viking orbiter images. Starting from
a global Mercator map, you can choose any specific spot on Mars and pan and zoom
your way across the entire planet.

The Red Planet: A Survey of Mars
http://cass.jsc.nasa.gov/publications/slidesets/msurvey.htmlAn illustrated guided tour, with
brief descriptions, prepared by W.S. Kieffer, A.H.Treiman and S.M. Clifford for the
Lunar and Planetary Institute,

NASA Educational Resource
http://iita.ivv.nasa.gov/
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QUESTIONS:

1.

(a) What is a continuous spectrum?
(b) What is an emission or bright-line spectrum?

Which type of spectrum does an element produce when its atoms are “excited” with
energy? Why?

In this investigation, you observed the flame color of lithium (at your desk) and the
bright-line spectrum of lithium (at teacher’s disk). Keeping in mind that the sun and
other stars contain a mixture of dozens of elements, which is a more valuable
method to determine the elements in a mixture, flame color or bright-line spectrum?
Why?

All of the solutions used in your flame tests were compounds of chlorine (LiCl, NaCl,
KCI, CaCl,, BaCl,, SrCl, CuCl,). Why?

The diagram below shows the spectral line pattern of four elements pius an
unknown substance. Which pair of elements is in the unknown?

Li | l

H l | [ 1

He L] | 1]

Na l 1
Unknown | | I LIt {1

1 lithium and sodium
2 sodium and hydrogen
3 lithium and helium
4 helium and hydrogen



The lines in a bright-line spectrum represent amounts of energy emitted when
electrons, which have been “excited” with heat or electricity, move from one
energy level to another. These bright lines are the fingerprints of an element
since no two elements have atoms with the same arrangement of electrons, and
therefore do not produce spectra with the same set of bright lines. In 1868, while
looking at the sun, astronomers identified the spectrum of an element that they
had never seen before. They called the element helium.

Sometimes, solid objects that glow contain more than one element. These
glowing solids emit all of the different wavelength as visible light. The resulting
spectrum is not a series of bright lines but a continuous bond of colors that looks
like a rainbow. It is called a continuous spectrum. In this laboratory
investigation, you will study the emission spectrum of different elements in two
ways: 1) by observing the color flame each produces, and

2) by observing the bright-line spectrum, using a spectroscope. You will

also observe a continuous spectrum.

PROCEDURE:

A -

Flame Tests (Students work cooperatively in laboratory groups.)

1. Get materials.

2. Clean the nichrome loop by dipping it in a beaker of water and than heating it
in the Bunsen Burner flame. Repeat until no color is observed.

3. Put 3 drops of different solution in each well of the depression plate. (Label
or make a note of where each solution is placed. Seven wells should be
filled, each with a different solution.)

4. Dip the clean wire loop in one of the solutions and collect a “bead” of liquid in
the loop.

5. Hold the bead over the tip of the Bunsen burner flame. Record the color you
see on Table 1.

6. Repeat step 5 with each of the other seven solutions. Be sure to clean the
loop between soiutions, as instructed in step 2.

Continuous Spectrum (Students work individually.)

Using your spectroscope, observe the spectrum of sunlight. Record the colors of
light you see in their correct order, on Table 2.

. -8



8. Write a statement in which you explain the relationship between the distance of the planet
from its sun and its speed of motion in its orbit.

SUMMARY

1. State two very important concepts about planetary motion you have feamed from this
activity,

Using an astronomy text or an earth science text, research Kepler's Laws of Planetary
Motion, in particular, the second law. How do the resuits of your investigation compare

with the statement of the second law?

N

3. Our planet. the Earth. is actually closer to the Sun in January than in July. How would the
speed of the Earth in January compare with July?

4. An observation satellite is launched into space into an elliptical orbit around the Earth.
When it passes over the United States of America, it is 100 km above the Earth's surface.
As the satellite passes over Europe, it is 150 km above the surface. The Earth is located
at a focus of the satellite's elliptical orbit. What predictions can be made about the
satellite’s motion? (Base your answers on this activity.)
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RESOURCES PROVIDED BY THE AMERICAN
MUSEUM OF NATURAL HISTORY

ACTIVITIES

Earth Event Wall

The Earth Event Wall will display a giant world map at its center indicating the location of
recent Earth events. The map will have four monitors, one on each corner, one for
volcanic events, another for earthquakes, another for weather and climate (such as
hurricanes), and the fourth will be a live feed from NASA. As events occur around the
world the videos will be updated, like news stories but with comments from scientists at the
American Museum of Natural History. The world map in the center will reflect the

geographic location of the stories on the monitors including specific cities, plate boundaries
involved, etc.

As an activity, the classrooms can create their own Earth Event Wall, like the one found in
the Hall of Planet Earth at the American Museum of Natural History, to reflect current
Earth events. Students will write reports and clip articles on weather and climate,
earthquakes, volcanoes, etc. Place a world map in the center--use color-coded push pins to

represent types of events on the map and support it with up-close images from newspapers,
magazines, and the Internet.

Climate and Climate Change

The section of the hall dedicated to climate and climate change will have a video on global
atmospheric circulation featuring a mid-latitude winter storm. This video will feature
scientific climate modelers from Los Alamos National Laboratory and how they build and
run their model.
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THE TECHNOLOGY RESOURCES

Curriculum Resource Suggestions
Please note that these descriptions come directly off the Web.

Blue skies from the University of Michigan

hetp://www.sover.net/ ~redcamp/blueskies.html

A weather display system dubbed Blue-Skies has been created by University of Michigan students
Alan Steremberg under grants from the National Science Foundation and The Division of
Education and Human Resources. Blue-skies is designed to provide an extremely user-friendly
interface so that anyone with a minimal computer background can easily learn about the weather
right from their own computers hard drive. Best of all, it’s free!

BLUE-SKIES offers:

*  Interactive Weather Maps - A unique feature of the Biue-Skies program is the availability of
Interactive Weather Maps, which contain a weather image (e.g., radar map with fronts,
satellite image, etc.) in which all textual information on current conditions and forecasts is
embedded.

+ International Weather Maps - Color maps of temperature and precipitation are generated
every 6 hours for most of the world. These maps are interactive, and display the monthly
climatological data for several thousand cities across the world when you click on the city.

«  Weather Animations - The Blue-Skies program allows access to Quicktime movies of the latest
several hours of satellite imagery, as well as precipitation and frontal movements, temperature
changes, and wind field changes.

+  Ozone Hole - Recent images of the percent of normal ozone column, as reported by the
TOMS satellite is made available as it is released by NASA.

*  Air Pollution - All the daily Acid Rain precipitation chemistry data from the Utility Acid
Precipitation.

*  Assessment Program will be made available. This allows you to track a single day across sites,
or a single site across days.

»  Famous Weather Events - A special folder containing archives of selected weather phenomena
has been created. This folder contains images and data corresponding to hurricanes, tornado
outbreaks, snow storms, and other materials useful to your learning process.

The Weather Classroom (from the Weather Channel)

A comprehensive exploration of the hows, whys and wonders of weather, this new series of 33,
8 minute commercial-free television episodes and over 200 pages of designed with educators in
mind.
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TECHNOLOGY RESOURCES
PLANET EARTH: HURRICANES

National Weather Service - Interactive Weather Information Network
http://iwin.nws.noaa.gov/iwin/graphicsversion/main.html.

Includes: local weather; world weather; satellite radar, and hot links; and weather videos
(hurricane lesson is one of the videos, PC computers only).

New York State Information, Subcategory of above
http://iwin.nws.noaa.gov/iwin/ny/ny/.html

Thunderstorm Formation
http://windows.ivv.nasa.gov/earth/Atmosphere/tstorm/tstorm_formation.htmi
lllustrations and explanations of the three stages of a thunderstorm cycle: The Curnulus
Stage, Mature Thunderstorm Stage, and Dissipating Stage.

Weather Channel
Severe Thunderstorms

http://208.134.241.150/breaking_weather/encyclopedia/thunder/form.html.
Contains explanation of thunderstorm formation.

Hurricanes/Tropical
http://208.134.241.150/breaking_weather/encyclopedia/tropical/

AccuWeather’s Hurricane and Tropical Storm
http://www.accuweather.com/hcnt/hent_index

From here you can get forecasts and updates on the latest storms, as well as storm
histories, and information and trivia about these deadly storms. Satellite shots of the
Atlantic and East Pacific, so that you can see what’s developing, and tracking maps that can
be downloaded and printed. Describe anatomy and development of a hurricane and a year
end retrospective.
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ROCKAWAY HURRICANE

In this laboratory, you will investigate the effects of a hurricane in Rockaway, Queens. You
will use USC&GS topographical maps to help you. Topographical maps show elevations as
well as buildings, sewage plant and other important buildings, they do not generally show
private houses or apartment buildings. This map has an elevation interval of 5 feet. When
you see numbers that are not part of street names, they are elevation markers.

A. Housing
Determine the Category hurricane (Saffir-Simpson Scale) that would start to

submerge structures at the following locations.

Location Altitude Category
1. B124 and Rockaway Blvd. In Belle Harbor
B67 and Beach Channel _Drive in Averne

B25 and Rockaway Parkway in Wave Crest

i

Where the subway tracks diverge from the
Freeway in Far Rockaway on the east side
of the map.

5. In the community of Board Channel Drive
in Jamaica Bay.

B. Utilities and Services
Describe the hurricane effects on the following essential services and utilities. For
example, how will they be affected, in what category hurricane, what will result

from their failure. How can surge damage be minimized?

1. Sewage treatment plant in Rockaway Park-Seaside area.
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Hurricane Storm Surge

Storm surge is the elevation in the water surface that occurs in the passage of a storm. This
is largely the result of wind pushing continental shelf water into shallower depths, raising it
into a broad dome, many miles across. Wind then creates waves on top of the surge
dome. The highest surge levels occur at the radium of maximum winds within the eyewall
on the right side of the eye. Thus, surge levels rise with storm wind speed as measured on
the Saffir Simpson Scale (below). Other factors increasing storm surge levels are lower
central pressures, more gentle offshore slopes, higher tidal levels and shoreline
configuration. While surge levels increase where shelf slopes are gentler, wave height
increases in areas where the shelf slope is steeper. Most of the deaths in hurricanes are
attributed to storm surge.

As the surge dome crosses the shoreline, it results in major destruction. The water depth
at any point can be determined by subtracting the expected storm surge from the land
elevation. Thus at a point 10 feet above sea level, with a surge level of 15 feet, the water
will rise 5 feet above the land surface. Waves raise the actual water level higher, but we
will ignore the wave effect in this exercise.

Saffir-Simpson Scale

CATEGORY WIND SPEED(MPH) SURGE LEVELS(FT)
1 74-95 4-5
2 96-110 6-8
3 111-130 9-12
4 131-155 13-18
5 <155 <18
1. From your reading, write the definitions for each word or phase below.

A. Gale Force Winds

B. Storm Surge

160
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— Name Class Date

14.2 Acidic Precipitation: Instructions and Data Table

. When a chemical is applied to a sample of another chemical and bubbles are given off, thereis
\ a chemical reaction occurring. Acids react chemically with some kinds of rocks. In this activ-
—~ ity, you will find out whether an acid (vinegar) reacts with various kinds of rock.
e When you apply the vinegar:
e - 1. Be sure to avoid getting any in your eyes!
- 2. Look closely for any bubbles that might form. Listen for any fizzing noises that you
= might hear.
=2 3. Record your observations on the data below.
=
“’ DATA TABLE FOR ACIDIC PRECIPITATION
,w:b g
j % OBSERVATIONS
/ =]
— % rock type visual observations sounds other
:-e .-E '}
) 5 L
- &
. K
3
s 2
a3
a 3 2.
DO
=2 2
) 2
=
—_— © 3.
o
—LA
~v
e 4
ﬁ 4.
:.7
il
A4
= 5.
==
oA
-
~A
a4
o
- 4
)
e 4
-
Y

<

54
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Name Class Date

13.2 Detecting Air Pollution: Data

collector #
SITE OF PLACEMENT: address or location:

description of site/area:

prevailing winds from: wind condition today:

sticky side facing (direction): height above ground:

possible pollution sources in the area (what and where?):

COLLECTOR SET OUT: date: day of week: time:

position (horizontal, vertical, or ?):

notes:

COLLECTORPICKED UP:date: ___________ day of week: time:

notes:

The particulates on my collector look most like:

mine none light moderate

Can you identify any of the particles?

Other notes:

© 1993 by The Center for Applied Research in Education
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Going Further

1. Here are some questions for further investigation that
have particular relevance to global warming issues. Any
or all of these questions could be investigated by students,
by collecting a sample of gas in a balloon from each
source, adjusting the balloon to a standard size, and
testing it with BTB, as described in this session.

¢ Do older cars produce a higher concentration of carbon
dioxide in their exhaust than newer cars?

* Do cars with pollution control equipment produce less
carbon dioxide than cars that do not have such equip-
ment?

* Do diesel engines produce more or less carbon dioxide
than gasoline engines? ‘

* How do various types of internal combustion engines
differ in their carbon dioxide output:

two-stroke vs. four stroke
rotary vs. piston

four cylinder vs. six cylinder
car vs. motorcycle

. Have students use a plastic garbage bag to collect a
volume of gas exhausted by a car in a certain time period.
Have them record the time it takes to fill the bag with that
volume, estimate the volume of gas collected, and the
amount of time an average car would run each day. From
that data, the total estimated amount of exhaust gas that a
car generates in a year can be calculated.

Students could go on to estimate the volume of human
exhaust (breath!) exhaled by one person in 2 year. Ask
them to figure out how they might go about estimating

Finally, students could compare their estimates of the

volume of exhaust contributed by a car in one year to that

contributed by one person in one year.
The reasoning used and conclusions reached could
provide the basis for an excellent discussion of the signifi-

cance of these estimates when considering possible solu-
tions.

Session 5
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CoHecting Samples of Car Exhaust

1. Exphinwthzdasthatmgdtesoumaofcarbon
dioxide in the atmosphere are car exhaust and the breath
of humans and animals. The students will compare the
concentration of carban dioxide from a car’s exhaust with
other samples.

2 Teudustudmtstheywﬂlta.knabﬁ.dﬁelduiptoacarto
collect samples of exhaust, which they will analyze using
the BTB method they practiced in the previous session.

3. Organiumedassintogmups,mdissmeachgmupone
twist-tie, and one balloon. (Bring along several extra
balloons and twist ties, in case you have some breakage.
Alsobﬁngthefunnel.aswellasanexmfunnel.folder,
scissors, and tape).

4. Tell the students to stay in groups to follow you outside.
When you get to the car, they will line up, and one group
at a time will hand you their balloon for filling.

5. thnyoureachthecar,tellthcsmdentsthatassoonas
youﬁlltheirbanoons,theyaxetoworktogeﬂterwtieoﬁ
the neck of the balloon tightly with the twist-tie. One
studmtslwuldholdtheba]loondosed,whﬂetheother
student twists the neck of the balloon to prevent gas
escapmgandputsonthetwist-ﬁe.

6. Collect each of the samples in turn. Ask two volunteers to
help you collect two extra samples in case a group loses its
sample. Return to the classroom.

Conducting the Experiment

1. When the students are settled in their groups, tell them
they will be testing four gas samples. List them on the
board.

1) Car exhaust

2) Air from this room

3) Carbon dioxide from vinegar and baking soda
4) Human breath

5. Point out that the groups already have their car exhaust
samples, and they learned how to collect the air sample in
the last session by blowing up a balloon with an air pump.

QN Curriaw &



For each group of 4 students
*Q 1 empty glass wine bottle, 750 ml
"0 1 dropper or squirt bottle containing BTB
*Q 1 teaspoon
*Q 3 plastic cups, 8 oz. size
*Q 5 smail 3% oz. clear plastic cups
*Q) 4 balloons, 8-10" in diamster, three different colors
*Q 1 roll of masking tape or cther object with a hole about
3%" in diameter; same size for all groups
*Q 1 tray
Q 1 sheet of white paper
Q 4 plastic straws
Q 8 twist-ties
O 1 handout: “Four Gas Samples: Observation Sheet”
(see page 88)

For each student

O 1 handout: “Four Gas Samples: Data Sheet” (see page 89)
Q 1 two-sheet homework assignment: “Carbon Dinxide In
the Atmosphere: Who Contributes and How Much?”

(see pages 90-91)
Wine Bottie
Dropper or Squirt Bottle
8 Twist Ties | 38 0z) Cups
Paper 4 Bailoons of Different Colors
ns ere
o~ G9U00

Teaspoon $ (34 oz.) Cupe
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Session 5: Sources of Carbon Dioxide
in the Atmosphere

Overview

The commeon sources of cabon dioxide that contribute to the
greenhouse effect are brought home to your students through
this popular activity in which they compare the carbon dioxide
content in their breath and in car exhaust.

In Session 4, your students practiced a technique for testing
gas samples for carbon dioxide, using bromothymol blue (BTB).
I this session they apply this technique in an experiment to
investigate sources of carbon dioxide in their immediate envi-
ronment. From these tests the students learn that the toncentra-
tion of carbon dioxide exhaled by humans is less than in car
exhaust. They discuss the implications of their results for
cuntrolling the amounts of carbon dioxide released into the
atmosphere. Then, through a homework assignment, they learn
about how much the various nations of the world contribute to
the increase of carbon dioxide in the atmosphere.

The purposes of Session 5 are for the students to:

(1) improve their abilities to apply a chemical testing
technique in conducting an experiment;

(2) practice sampling and testing procedures like those
used in scientific studies of the atmosphere;

(3) draw out the distinction between “natural” and “indus-
trial” sources of carbon dioxide in the atmosphere;

(4) communicate the relative contributions of the industri-
alized and developing nations to the global warming
problem.

Do not be concerned about obtaining samples of gas from
auto exhausts—it is really much easier than it might seem, and
it's exciting for students to see the samples collected in front of
their eyes! Observing how rapidly the balloons inflate is also a
graphic demonstration of how much gas cars release into the
atmosphere every second.

Sesston 5
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What is the depth of the layer that has the highest level of Iridium?

According to what we have seen in other rock fayers in the world, what type of rocks
would we expect to fine at 119 meters in Carisbad, New Mexico?

Sine these results seemed so strange, the scientist felt that they should check them again.
They took the samples from the 65 million years old layer and tested their densities.
Iridium is a very dense material (22.42), and therefore should be easily recognizable.

Density of some heavy elements

Iron 7.86 Copper 8.92 Nickel 8.9
Mercury 13.6 Gold 19.3 Platinum 21.45
Silver 10.5 Iridium 22.42

Tin 7.3 Lead 11.30

Chemical character of anomaly at 65 million years old layer. Please determine the density
using the formula D=M/V.

A

Location Mass (g) Volume (cm’®) Density (g/cm?®)
Carmel, Co 0.500 0.0220
Raton Basin, NM 0.750 0.0330
Arroyo El Mimbral, Mexico 0.901 0.0397
Beloc, Haiti 0.802 0.0360
Caravaca, Spain 0.200 0.0089
Gubbio, Italy 0.401 0.180
TOTAL =

AVERAGE =




Create geologic profiles of each location below using the number of represent centimeters.
Unknown layers should be left blank.

Carmel CO Raton Basin, NM Arroyo El Mimbral, Mexico Beloc, Haiti  Carvaca, Spain Cubbio, ltaly

What layer is found in all the samples at approximately the same time?

Two other mysteries were unearthed. First, the type of quartz that was found is called
SHOCKED QUARTZ. It is only created in nuclear explosions or asteroid/meteor impacts.
Secondly, the clay/quartz layer was high in the mineral/iridium. Iridium is extremely rare

on the Earth’s surface and is only found in abundance in outer space and the interior of the
Earth.
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