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I Worksheet INTEGRATING ENVIRONMENTAL SCIENCE

Cross-Disciplinary

Ozone Depletion
Read the folowing paragraphs, and complete the exerises below.
e oxygen molecules tht you beathe evory dayare made up of o axygen
atoms each. This form of xygen, clled O, 1 essencial for most Ling orgarisins.
But when three oxygen moleculo are bound together the resuling molecule—
called ozome, o 0,—has very difrent properties. Ozone, a blus-colored gas
with strong odor, s type of pollution when it  found nthe ower amosphere.
I the upper amosphere, however, ozone has an important pugose. The
ozone layer, which contains about 90 percen of Eaths ozone, lkers ut ulravi-
Jet racarion that comes from the sun. Wihout the zone layer,a lrge amount of
ltravole radiaion woul reach Eart, harming both plant and aninl .

'SOME CHEMICALS DAMAGE THE OZONE LAYER
Human activities have damaged the ozone layer. Scientists have found that chem
cals called chlorofluorocarbons (CFCs), which have been used widely in refriger
ation and i aerosol sprays, have risen into the upper atmosphere and released
chlorine atoms. These atoms react with ozone molecules, breaking them apart.
The effects have been disastrous because one chlorine atom can break apart
‘more than 100 000 ozone molecules.

In 1987, many countrics signed an agteerent (o phase out their use of CFCs
‘and other ozone-depleting substances. Over 160 countries have signed this agree-
‘ment, known as the Montreal Protocal. If this agreement is ollowed, natural
processes will elp restore the ozone layer.

Exercises
1. Where is ozone harmful? Where i i helpfl?

2. Explain how CFCs deplete the ozone layer

3.0 you think it is important for countres to comply with the Montreal
Protocol? Why or why not?
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REAL WORLD APPLICATIONS.

Characteristic Properties
Read the folowing paragraphs, and complete the exerises below.
Al substances have unique physial and chemical charactristics, o properties
Physical properies inchde meling poin, boiing poin, deniy,solubily n
‘water and other solvent, olor, texture, and the abiiy 0 conduct heat and clc-
ety

‘Chemicalproperies involvethe interacton of substances 9 prodiuce new sub-
Sances, Some substances, such 2 oxygen and Muorine, nteract very rpidy and
casly with other substanees o form new substances. Oher substnces, such
eliun and gold, do ot readily react withother substanes o form new sub-
stances.

PHYSICAL CHANGES
A physical change depends on physical properties. Substances undergoing a physical
change do not change thelr identit. For example, ron has a melting point of 1535°C.
That means that iron tums from sold £on (0 Lauid ron at 1555°C. However, it s sl

CHEMICAL CHANGES.
A chemical change produces a new substance with different properties than
eitr of the original substances. For example, iron can combine with sulfur o
form a shiny yellow substance that looks very similar t0 gold. Chemically i s
called pyrite. To many gold prospectors, it s called “fool’s gold.” Pyrite has a
melting point of 1171°C

Exercises
1. Describe the key difference berween a physical and chemical change.

2. What evidence would support o refute the hypothesis that the rusting of ron
isa chemical change?

3. Describe two methods you would use to differentiate between real gold and
“fool's gold.”
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REAL WORLD APPLICATIONS
Cross-Disciplinary

Choosing Materials for Bicycle Frames
Read the foll
Today’s bicycles are fas, sleck, and lightweight, but this was not always the case.
“The first biegcle was made in 1817 and had a frame, wheels, and tires all made of
wood. The ties were covered with leather, and the wheels had izon s, This
construction made for a slow and bumpy ride.

Bicycle materials hase since iproved. Steel frames were used by the late
18005, but these bicycles were very heasy. Today, many frames are made of
‘Chrome-Moly, a chromiu steel that is inexpensive and resists rust. Another
common choice i aluminum, which is lighter than steel.

‘Along with weight, cost, and rust resistance, bicyele makers consider elasticity
‘and strength when choosing a material. Stcel’ tendency to bend before breaking,
for example, can improve crash safety. Aluminum frames, on the other hand,
‘must have thicker tubes and other modificarions to compensate for aluminuns
brittlencss.

‘A material that is recently gaining populariy s titanium. Tianium frames are
stzong, resilient, and light, However,titanium i quite espensive. As a resul, it s
used only in select racing bikes that are designed for speed.

' paragraphs, and complete the exercises below.

Exercises
1. List five factors to consider when choosing a matertal for a bicycle franie.

2. Would plasic be a good choice for a bicycle frame? Using the factors you
listed i Question 1, explain why or why not.

3. Why are elasicity and strength important factors to consider?

4. You are designing a bicycle for one of the country's top racers. Which is a
beter choice for the frame: Chrome-Moly or titanium? Why?
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INTEGRATING BIOLOGY
Cross Disciplinary

What's Special About Indigo?

Read the following paragraphs, and complete the exercises below.

In the past, indigo dye—which gives clothing and other materials a decp, blue
color—was extracted from the leaves of a tropical plant. Natural indigo was used
52 dye in India and Egypt as early 25 3000 .. and was later brought 10 Europe.

Extracting indigo dye from a plant is not an efficient process. I takes several
hundred plants to produce a small quaniey of dye. Adolf von Bacyer made more.
efficient production possible when he discovered the chemical formula for indigo
in 1853. Soon, people were creating synthetic indigo in the laboratory. Today,
‘nearly all of the indigo used i clothing, such as blue jeans and denin jackets, is
synthette.

Indigo dye is most commonly applied 1o cotton, but it also works on wool,
acetate, rayon, and polyester. Unlike most other dyes, indigo does not completely
penetzate the fibers of a material. If you untwist an indigo-dyed yam, you will
i that parts of it are white. Another quality of indigo is that i continually
fades. These qualites give blue jeans and other denim materials theis unique
appearance.

Exercises
1. What is the difference between synthetic and natural indigo?

2. Indigo has been used as a dye for almost 5000 years, but was not produced
synthetically untl about 100 years ago. Explain why

3. Why do most manutacturers today use synthetie rather than naural indigo?

4. What are two properties that are unique {0 Indigo dye?
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INTEGRATING EARTH SCIENCE

Name

Cross-Disciplinary

Uses of Pumice

Read the following paragraphs, and complete the exercises below.

Pumice—a light, porous material that is formed in volcanic eruptions—is scat-
tered all over Earth in small pieces. Because pumice floats on water, It 1 often
cartied far from the site of  voleanic eruption. Sometimes punice drifs as far as
6400 kan (4000 iles). Eventually, it becomes waterlogged and sinks 1o the bot
tom of the ocean. A3 sesult, the ocean loor is covered with small pieces of
punice.

Larger amounts of pumice are found in Taly, Turkey, Greece, Spain, Canada,
‘and parts of the United States, especially the Rocky Mountain and Pacific Coast
states. In many of these locations, pumice is mined 10 be sold for a variety of

Pumice’s abrasive nature makes it  useful ingredient in soaps, cleansers, and
dental products. Many polishing and seouring products also contain punice.

‘Also, manufacturers use pumice (0 polish and grind television glass. And the con-
struction industry uses pumice i conerete, insulation, acoustic tle, shucco, and
plaster

‘Many sculptors take advantage of the abrasive nature of pumice. Puice,
along with sandstone, emery, and other abrasives, is used 1o carve stone. Because
pumice is a gentle abasive, it 5 used also in the sculpting of oy

Exercises
1. Explain why pieces of pumice can sometines be found very far from the
volcanic eruptions which formed the.

2. Where are most pumice mines in the United States found?

3. What are some uses of mined pumice?

4. What property of pumice makes i useful in soaps, cleansers, and polishers?
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I Worksheet SCIENCE AND THE CONSUMER

Cross-Disciplinary

Is Dry Cleaning Dangerous?
Read the fllowing paragraphs, and complete the exercses below.
In the carly 18005, a Frenchman named Joly Belin accidentallyspilicd some
kerosene onto a stained article of clothing. To his surprise, he found tht the
Kerosene removed thestans. Beln use tis discovery (o open the st dry-
cleaning store, i Paris,in the 18405

“Today,instead of kerosene, most dry cleaners use the chemical solven per-
chloroethylene. Perchloroethylene can remove ol rease, and other Stains rom
delicate materal ke silk and wool without damaging the abri. However,per-
chloroethyleneis a human health hazard: even liited exposue to it can cause
iziness, headaches, skiniitation, and  oss of consciousness. Over tme, it
can adversely afect the human lver and kidneys, and it may cause cancer;

ALTERNATIVE CLEANING METHODS.
Dry cleaners must comply with reguilations that strctly it hunan exposure to
perehloroethylene. Even 5o, some people fear that dry cleaning poses a danger {0
Iuman health. Because of this concem, sclenists are working to develop a clean.
ing method that uses liquid carbon dioside instead of perchloroethylene. Carbon
dloside, which is present i the air s safe for hunans and could be the dy-
cleaning solvent of the future,

Another altermative, which is available today, s wet cleaning. Wet cleaning
uses waer instead of perchloroethylene. Special washing machines are used fo.
avold shrinking, and the clothes are stretched and blocked after washing, Wet
cleaning works best with silks and rayons. However, it is not effective with
acetate velvets, sucded silks, and some other materials.

Exercises
1. What are some of the dangers assoclated with exposure to perchloroethylene?

2. Describe one advantage and one disadvantage of wet cleaning as an altera-
e to dry cleaning,

3. Does the passage above claim that dry cleaning definiely poses a danger (o
Iuman health? Explain.
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