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A pupil’s experiences between the ages of 11 and 6 probably shape his
ultimate view of science and of the natural world. During these years,
' most youngsters become more adept at thinking conceptually. Since
. concepts are at the heart of science, this is the age at which most stu-
. . .3 dents first gain the ability to study science in a really organized way. .
" Here, too, the commitment for or against science as an interest or a _
vocation is often made. - ‘ :
Paradoxically, the students at this critical age fave been the ones
least affected by the recent effort to’produce new science instructional
materials. Despite a number of commendabje efforts to improve the
situation, the middle yeass stand today as a comparatively weak link in
science education betwéen the rapidly changing elementary curriculum : _
and the recently revitalized high school science courses. This volume - S
and its accompanying materials represent one ‘attempt to provide a '
' sound approach to instruction for this relatively uncharted level. .
—— o - At the outset-the-organizers-of -the- 1SCS Project-decided that it
would .be shortsighted and unwise to try to fill the gap in middle
school science education by simply writing another textbook. We chose
instead to challenge some of the most firmly established concepts
about how to teach and just what science material can and should be
taught to adolescents. The ISCS staff have tended to mistrust what ‘.
authorities believe about schools, teachers, children, and teaching until ’ C e
we have had the chance to test these assumptions in actual classrooms
with real children. As conflicts have arisen, our policy has been to rely | ' ' a
more. upon what we saw happening in the schools than upon what _
authorities said could or would happen. It is largely because of this T N -
‘ policy that the ISCS materials represent a substantial departure from .
the norm. | : .
The primary difference between the ISCS pregram and more ¥on- '
ventional approaches is the fact that it allows each student to travel v
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at his own pace, and it permits the scope and sequence of instruction
’ - to vary with his interests, abilities, and background. The ISCS writers
' have systematically tried to give the student more of a role in deciding : ‘
what he should study next and how soon he should study it. When the '
materials are used as intended, the ISCS teacher serves more as a '
“task easer” than a “task master.” It is his job to help the student
.answer the questions that arise from his own study rather than to try _
to anticipate and package what the student needs to know. N
There is nothing radically new in the ISCS approach to instruction. -
S . - Outstanding teachers from Socrates.to Mark Hopkins have stressed the
R T 1= § to’ personalize-education. 1SCS has triéd t6'do something more
than pay lip service to this goal. ISCS’ major contribution has been to
design a system whereby an average teacher, operating under normal
constraints, in an ordinary classroom with ordinary children, can in-
: deed give maximum attention to each student’s progress. '

. The development of the ISCS matetial has been a group effort from
the outset. It began in 1962, when outstanding educators met to decide
what might be done to improve middle-grade science@chin_g. The
recommendationsfof, these conferences were converted into a tentative
plan for a set of‘instructional materials by a small group of Florida
State University faculty members. Small-scale writing sessions con-
ducted on the Florida State campus during 1964 and 1965 resulted in : :
pilot curriculum materials that were tested in selected Florida schools o
during the 1965-66 school year. All this preliminary work was sup- _
portéd by funds generously provided by The Florida State University. -
- In June of 1966, financial support was, provided by the United States ‘
T / Office of Education, and the preliminary effort was formaliz:d into  °

- ‘ the ISCS, Project. Later, the National Science Foundation made sev-
. eral additional grants in suppori of the ISCS eﬁ'ort.‘? _ o

: The first draft of these materials was produced in 1968, during a f"_
summer writing conference. The conferees were scientists, science
educators, and junior high school teachers drawn from all over the
4 ¢ " United States. The original materials have been revised three times
prior to their publication in this volume. More tlian 150 writers have
. contributed to' the /naterials, and more than 180,000 children, in 46
states, have been involved in their field testing. : ¢
We sincerely Rope that the teachers and students who will use this
material will find that the great amount” of time, money, and effort
that has gone into its devélopment has bgen worthwhile.

Tallahassee, Florida The Directors _ 4
vi . February 1972 . . INTERMEDIATE SCIENCE CURRICULUM STUDY
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, ‘ "\-‘Note'sf to the Student
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"~ This"Revord ‘Book is~whiereé you should “write your amswers,

Try to fill in the answer to each question 43 you come to it.

If the Lnes are’ not Jong enough for your answers, use the mar-
gin, too. - .

+ Fill in the blank tables with the data from your experiments.
And use the grids to plot your graphs. Naturally, the answers
depend on wha. has come before in the particular chapter or 4
excursion. Do your reading in the textbook and use this book * '
only for writing down your answers. '
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PROBLEM BREAK 4-1

Initial appearance of vials: :
Vial 1: y
\jal 2: - N

' Vial 3: g
Vial &: ¢ ) - :

- Appearance after 1 day : .
] Vial 1. |
Vial 2: .
Vial 3: - ’
Vial 4: .

Concluéions |

A o PR

5
y W

iyt W . g s .
—= —Jr"" . o me - v e e L el L R PR J

LA
ol

a2

Y -
‘\‘A :' )
\
h
,’ L]
chapter 4 » 3
‘The Undesirables

e




T _ / c .
) X _.
_..f._,"._' _
Tgble 4-1 .
'DISH C ] 1% .~ 5% ‘
* 'Day Hours (Control): Detergent Solution: Detergent Solution:
Observed Elapsed % Germipated % Germinated % Germinated
l ) N -
- . \ .. .
[16-1. ’
A3 k\\
Description of Description of Description-of
~ Day Seedlings in Seedlings in 1% Seedlings in 5%
Observed Control Dish Detergent Solution Detergent Solution
l Y
. . .
3 ] ,
7 — -
Table 4-2

.

PROBLEM BREAK 4-2

The function of reot hairs on a plant is:

04-2.

[J4-3.
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_ PARTICULATE POLLUTION

Results of your investigation:

Conclusions: .
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‘How Well Am | Doing?

‘.\

*

You probably wonder what you are expected to learn in this science
course. You would like to know hcw well you are doing. This section
of the book will help you find out. It contains a Self-Evaluation for
each chapter. If you can answer all the questions, you’re doing very
well. . L

The Belf-Evaluations are for your benefit. Your teacher will not use

the resdlts to give you a grade. Instead, you will grade yourself, since
you are able to check your own answers as you go along.
- Here’s how to use the Self-Evaluations. When you finish a chapter,
take.the Self-Evaluation for that chapter. After answering the questions,
turn to the' Answer Key thapsis at the end gf this section. The Answer
Key will ftell you whether‘y"éur answers were right or wrong.

Some Questions can be answered in more than one way. Yous answers
to these questions may not quite agree with those in the Answer Key.
If you miss a question, review the material upon which it was based
before going on to the next chapter. Page references are frequently
included in the Answer Key to help you review.

On the next to last page of this booklet, there is a grid, which you
can use o keep a record of your own progress.
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Circle the excursion for this chapter if you completed it.
1.1

[J1-1. Write a definition for plague.

[J1-2. Ciscle the answer that best describes the proportion of Europeans
who died of the plague in“the 14th century.

a. 1 out of i0

b. 3 out of 10

¢. Soutof 10

d. 7 out of 10 '

e. 9 out of 10

.

[11-3. Circle the answer that best describes the movement of the plague
across Europe in the 14th century. The plague started in the

a. west and moved east.

b. east and moved west.

¢. south and moved north.

d. north and moved south.

@. central portion and spread out in all directions.

(J1-4. An oil tanker spilled oil during a storm in the Gulf of Mexico.
The ocean currents quickly moved the oil in a southerly direction. For
each half-hour period, show how far the vil had spread by sketching
a line across the map on page 40. (Notice that a line has already been
drawn for the 2:00 p.M. information.) '
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Distance of Oil

Time
(PM) from Ship (m)
T S Y S Al
2.9 500
2:30 1500
.3:00 1750
3:30 2250
4:00 3000
Figure 1-1

-

SELF-EVALUATION 2

[J1-5. The nature of disease was little known in the 14th century. List

.two or more of the ideas offered at the time to ex

its spread.

plain the plague and

”~

(]1-6. We now know much more about the nature of disease than was
known in the 14th century. List two or more of the conditions that we

now know helped the plague spread so quickly.

Circle any of the excursions for this cha

2-1; 2-2

pter that you completed.

J

(J2-1. Name two factors that are necessary for a match to busn.

——e— = e

o

|




[J2-2. What is the main input from the surroundings 1o a burning
match? -

-~

(J2-3. Is oxygen an input to, or an output from, a burning match?

ya

(J%-4. List %’buiputs from a burning match to its surroundings. »

[jl-ﬁ. Define the word system as used in this unit.

[J2-8. Describe how the following terms are related: component. system,
input, and output. ,

A

g
&

-[J27. Many people have pets and house plants in their homes. Figure

-1 shows a cat-geranium-human air system. Complete the figure by
drawing input-output arrows for tht exchange of gases between the
‘animals and the plant.

.

.

Figure 2-1

s e & v
ety . . o
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(J2-8. Name the gas output of the geranium that is an input for humans
and cats. .

[J2-8. Name the gas output of humans and cats that is an ifiput for
geramuq)s. - !
_ , : S |

5 2-10. A system that includes several kinds of organisms is shown in
F?gure 2-2. Place each organism. in the appropnate category below:

Producer(s)

Decomposer(s)

Consumer(s) ' S

’

Figure 2-2



’ | ' \ h '

CJ2-11. Figure 2-3 includes each of the organisms shown in Figure2-2. &

Complete the diagram by drawing input-output arrows labeled “Food,”
‘ “Oxygen,” “CO,,” and,“Wastes."

1

Gopher Snake . ¢+

Carrot Hawk ’

Bm.tam

. - Figure 2-3
.

» [J212. Suppose a combination of poisoning and trappfng removed all

the gophers from the\system shown in Figure 2-3. Describe the effect
- this might have on the ' '
q " & number of carrots.

b. number of snakes. p '

¢. aumber of hawks.

d. kinds of bacteria. : : : . " ’

[J2-13. Explain why green. plants in a food-chain system are called . ’
. producers. (Oxygen is not to be considered as a food. '

»®s ’
G
=V




SELF-EVALUATION 3

[J2-14. Construct a diagram using labeled arrows to show the input
and output of a green. planin sunlight,

——

[12-15. In what way or ways do living things change their surroundings?

-
.

»

Y . '
(J2-16. What kinds of effects do you have on your environment ia just

one day’s tifrgg?,—
\

(

Faaall

Circle the excursion for this chapter if you completed it.
3-1 ' : ' '

J3-1. Most drganisms require oxygen. Aquatic organisms (those living .
in water) get their oxygen from the oxygen gas dissolved iu the water.
What type of organisms supply oxygen to the water?

AXEAY

-

[13-2. Define biochemical oxygen demand (B.0.D.).
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| C18-3. In Chapter 3, you did various experiments with yeast and milk
1fi order to study some of the changes thdt take place in surface waters.
; What organisms did the yeast represent in those investigations?

P :

Whst did the milk represent in those investigations?

\ .

[J3-4. Methylene blue solution may be added to water as an indicator
. for what substance” '

J38. A scientist has three test tubes (A, B. and C) of clear solutions.
He adds a little methylene blue solution to each of the tubes, shakes
! them, and looks for a color change. He observes that tubes A and C
, ) become colorless, while tube B remains blue. Circle the statement below
; that would be a logical conclusion from the experiment.

’ @ Oxygen is present in tubes A and C but not in B.

B CO, is present in tubes A and C but not in B.

! ¢. Oxygen is present in tube B but not in A and C.

4 d. CG, is present in tube B but not in A and C.

i ©. Oxygen is present in all tubes, but only tube B has CO,.

(J3-8. Circle the statement that best describes what happens to the
biochemical oxygen demand when the concentration of sewage is
increased in surface waters.
& It remains the same because microorganisms take in the oxygen
released by sewage. '
b. It remains the same because sewage takes in the oxygen released
by microorganisms. ,
j ¢. it increases because microorganisms use up oxygen when

-

 mmdee et L
i

age e it

al

3 L5

[EANNE QUPEETEY S,
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decomposing sewage. 4]

d. It decreases because microorganisms release oxygen when de- ¥
i composing sewage. ;
}k}

1 ’ “i
§ . E
{ (J37. For years, the same amount of sewage has been dumped into L

a river daily. Now the people want to dump less sewage. As the amount
i of sewage is reduced In the river. what will happen to the
@. population of microorganisms that are decomposers?

> :
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b. biochemical oxygen demand of the living organisms? .

[]38. An organi&ﬁ called “glug” reproduces every 30 seconds by
dividing into two glugs. If you start out with one glug, how many glugs }
will there be at the end of three minutes if all glugs live?

- —

¢ [J3-8. Define pollution.

SELF-EVALUATION 4  Circle the excursion for this chapter if you completed it. -
- 41 .

(J4-1. Detergents, while better than soap for washing clothes, create
pollution problems. What are three pollution problems caused by
detergent use?

-’

[J4-2. For animals, the most important gas output from plants is

A

N

[J4-3. For plants, the most important gas output from animals is

- ~me

}
[J4-4. What is meant when a substance is called “biodegradable™? ‘

46
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[J4-8. Below is a list of organisms. Complete the table by writing the

name of each organism next to the concentration of DDT you predict
it would have in its body. :

* Concentration of DDT l Organism

v

0.3 Minnow
= 09 Bigger fish
24 Algae and nucroscopic
organisms
21.6 Fish-eating bird

(J&-8. Phenol red is used as an indicator for

[J4-7. Is the gas exchange of germinating seeds with their environment
most like the gas exchange between gre..n plants and air, or between
animals and air? '-

~

[J4-8. A student placed 24 radish seeds on a damp paper towel in a
small dish. Three days later he observed that 18 of the seeds had
germinated. What percentage of the radish seeds had germinated at
that time? -

C14-9. Rearrange the following list of organisms in the order of :heir
relative numbers in an area. That is, list the most abundant orgaunism
first, and the least abundant organism last: Rabbits—Green Plants—
Coyotes.
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[J4-10. There is no farming anywhere near Antarctica. Yet DDT: has
been found in the fish-eating birds that live there. -DDT is used to

can get from the area where it is used, into fish-eating birds in Antarc-
tica.

. .

((14-11. List three causes of pollution problems.

A »r

CJ4-12. Circle one of the following characteristics of a certain substance
that cannot cause pollution problems.

a. Serves as food for microorganisms.

b. Is nonbicdegradable.

¢. Has poisonous effect when present in large amounts.

d. Changes phenol red color to yellow.

[14-13. List three foods from which you might pick up nonbiodegrad-
- able pesticides such as DDT. '

.

~

SELF-EVALUATION 5 [5-1, According to the graph in Figure 5-1. which one of the following

statements best describes the relationship between the concentration
; of dissolved gas in water and the temperature of that water? Circle the
' 48 answer you select.
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Concentration of
Dissotved Gas par
LHerotWater __ __ .

Temparature of Watey ="
Figure 5-1

The graph indicates that the amount of dissolved gas
& increases with increfiiing temperature.
b. decreases with increasing temperature.
€. decreases with decreasing temperature.
d. doesn’t change with changes in temperature.

[J5-2. Study Table 5-1. It shows possible relationships between water
temperature and the amount of dissolved gas.

Which column best describes the relationship of temperature and
dissolved oxygen? "

Table 8-t
" Amoust of Dissolved Gas
Temperature (gt'n/lOO ml)
(*C) A B C D
0 0029 0065 0061 0000
20 0008 0049 0042 0011
40 "1 .0052 0030 0028 0023
60 0012 0019 0014 0035
80 . 0043 L0008 0031 0054
100 0019 6000 0068 0069 .
\ 38
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[18-3. Circle the statement that best descrihes the relationship between
temperature and the rate of chemical change.
&. As the temperature increases, the rate of chemical change de-
creases. . '
b. As the temperature increases, the rate of chemical change in-
creases.
€. As the temperature decreases, the rate of chemical change in-
creases.
d. The rate of chemical change is not affected by temperature.

(8<%, The water iemperawre in a river is being increased because of

thermal pollution. This increased temperature would cause the rates
of the chemical reactions of photosynthesis in aquatic plants to

a. increase.

b. decrease.

. StOp. ,

d. remain the same.
Explain your answer.

[]8-5. Circle the statement that best describes the meaning of cold-
blooded. . '
The temperature of a cold-blooded animal
_ 8. is.]lower than that of a warm-blooded a~imal.
b. is always close to the freezing point of water.
¢. changes as the environmental temperature changes.
d. stdys the seme even if the temperature of the environment changes.

{J6-6. What is meant by saying that animals are temperature sensitive?

7 15-7. Nume a common source of thermal pollution.

(_)5-8. In terms of temperature sensitivity, why are goldfish good
household pets?
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, (18-9. Why are trout likely to die in thermally polluted rivers?
§ i
((J8-10. Using Figure 5-2, select the numbered part of the graph that
J best represents each of the following:
@. Highest oxygen concentration
| b. Lowest oxygen concentration
| €. Lowest water temperature .
! d. Highest B.O.D.
l
' ¢. Lowest B.O.D.
f. Highest water temperature
SEWAGE HOT WATER
{ INPUT INPUT
—en o § ‘9}\
AN
° ‘oo
[ : Yo
| w :
% :
Oxygen e Y
: Tomporature eeeee g ;
: oo B.0.D. ——— L i
! (Blochemical A B c
oxygen domand) INCREASING DISTANCE DOWNSTREAM
| Figure 5-2 ’
(1€-11. A study was made of the oxygen content of two areas of a river.
One area is near a power-generating plant that adds warm water to
k the river. In this area it was observed that the oxygen content was much
j less than in the colder water area. What are two factors that can explain
: this difference?
| 6i
i A
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(18-12. Describe in your own words what you think is harmful about

thermal pollution.

[18-13. In what way do you contribute to sources of thermal pollution?

(18-14. The diagram below shows the proposed plans for an atomic

power plant.

If you had to vote on whether or not the plant could be built at the
location suggested, would you vote Yes, or No? Explain your answer.

’ |
Water
Atomic
Ocean power
plant
Steam
Cooling-sysiem plpes in the ocean 1

will cool stoam tb water.

«

e Power to city

SELF-EVALUATION 6  Circle the excursion for this chapter if you completed it.

6-1

(J&-1. Define air pollution.
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[16-2. Circle one of the following statements that will not be true if
present trends continve. \
& The number of motor vehicle registrations will increase.
B. The number of families owning only one automobile will increase.
6 The number of families owning two or more automobiles will
increase. , :
d. The number of families owning automobiles will increase.

[J8-3. Describe why carbon monoxide is S0 dangerous to human health.

4

(J6-4, L{s ee ways in which air pollutants may injure human health.

(]6-5. List three other ways in which air poliutants create problems
for humans. o

(J6-8. How might you reduce smog in a city?

CJ€-7. The automobile is considered by some to be the single most
important contributor to air pollution in the U.S. How can you explain
this? (Or why is this possible?)

03

q:;':«\,'
R
o
v)ﬁg-’“ . .o -
o S U N T PO W
! - ,"f',;hﬁét‘i;;';ii.é@1“'1,':';3'/‘77_.;‘\?'5":”"‘1':'}:‘2%“?»‘ ot
— e —
o

- [ — e A A A e o — = = e o mme G



SELF-EVALUATION 7

[16-8. What recommendations do you have for reducing air pollution
due to automobile exhaust?

Circle any of the excursions for this chapter that you completed.
7-1, 7-2;, 7-3 /

e

[17-1. Draw a typical population curve on the blank graph in Figure
7-1. 5 o

Size of population
t

Figure 7-1 Timg ===t

e ———

[17-2. On the blank graph in Figure 7-2, draw the general shape of

the human population curve as it presently looks.

=
28
58
g8
é na -
Prosent
Figure 7.2 Timg =tz
[17-3. A number of variables may contribute to the leveling off of 4
population. Describe at least three of these variables. e

e e
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(17-4. Give two reasons why early settlers in the western Umted States
were not bothered by pollution problems.

(J7-8. Define population explosion.

LJ76. Can the present human population growth rate continue in-
definitely? Explaxn your answer. : .

[17-7. What effects could pollution have on the human population
\ growth? N

-

CJ7-8. The curve in the graph of Figure 7-3 represents a population
curve,
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Label the following two points on the chrve.

A. The point at which the number of deaths about equals the num- »
ber of births |

B. The point of the most rapid population increase

Increase in Population

Figure 7-3 Timg —=———e-

SELF-EVALUATION 8  Circle the excursion for this chapter if you completed it.

8-1 | / o

[

-~

[J8-1. Write a word formula that could be used in calculating the daily
population change for a city.

-
———

[118-2. Circle one of the following statements that will not be true if
present trends con:inue in the United States. ‘
a. The population will continue to grow as fast as it has in the past,
at least for some time. ) '
b. Human birthrate will equal human death rate.
¢. Pollution problems will become more serious as population be-
comes more concentrated.
d. Cities will grow in size.

[18-3. How could stopping the use of all pesticides cause other prob-
lems for humans?
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Cs-4. Suggést a solution to city noise pollution resultihg from air-
\ planes. S -

-

[18-5. Is your solution (from question 8-4) likely to produce other
problems for humans? If so, what are these problems?

Sooy i BT

[J8-8. What makes the solution to our major pollution problems so
difficult? Why is there not a simple solution?

‘\‘\ .. »

13
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(J8-7. You live in a small town. A large chemica. industry is interested
in locating a new plant there. The plant would provide employment
for 500 to 600 people. This would add more than $1,000,000 to the
town’s economy, not to mention a big increase in tax money. If the
city encourages this company, other industries may, in turn, decide to
locate in or near the town. This could be the beginning of major growth
for your area.

The head man of the chemical industry admits that the new industry
may cause sgme pollution of a nearby river. He says, however, that
at this time his company could not spend more than a few thousand
dollars in trying to eliminate this pollution.

As chairman of the city planners, you have to vote for or against
allowing the industry to locate in your town. Think about the advantages
and the disadvantages to your city.

& What additional information would help you decide how to vote?




TR e b e e

» .

b. What will your voie be and why?

S

(718-8. Disposing of junked car bodies has become a serious and ex-
pensive probiem in the United States. After all usable parts have been
removea, the car bodies are treated in one of several ways. They may
accumulate in junkyards, piling up for years. They may be shiipped by
barge out to sea and dumped overboard to make artificial reefs. Or
they may be compressed by machine into a small bale, shipped to 8
steel mill, and converted into new metal products. (Heat generated by
the compression burns up the cloth and plastic in each car.)

a. What are the economic problems associated with each of these

methods of disposal? ’
g A
SRR 7

b. How do&s’each reduce or add to the pollution of our environment?

.]8-9. A newly constructed lumber mill on occasion has produced &
smog problem in a small nearby city. The following solutions to this
smog problem have been proposed.
1. Warn the residents when smog levels become dangerous, so they
may stay indoors.
2. Close the lumber mill.
3. Close the lumber mill on days when weather conditions are likely
to produce smog in the city.

68
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4. Construct giant air-deflection fans to change the direction of smoke
fmovement. ) -
8. Construct a smoke-filtering system at the lumber mill.
€. Move the lumber mili 10 the other side of the city. .
& Which of the suggested solutions is most impractical? Could
cach be considered impractical?

8. Which of the suggested solutions will probably raise taxes?
Could each posubly raise taxes?

¢. What are two problems associated with solution 37

d. Which of the suggested solutions might increase the cost of
lumber? Could each possibly raise lumber costs?

®. Who is responsible for the solution of the prot ' -m?
8. Lumber companv
b. City government
¢. City citizens
d. State government
. All of the above
I. None of the above
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[)8-10. A pesty insect in the southeastern United States is the five ant.
One of the suggested solutions to this problem is to spray the land with
a chemical called mirex. Mirex kills fire ants. What are some questions
you would raise before allowing the chemical to be used?

[J8-11. Two of the world's greatest problems are called the two P’s:
population and poliution.
a. Explain how these two probiems are related.

b. If population is controlled, will pollution disappear? Explain your
S answer. S
Y ,
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iSeIf-Evalu'ation Answer Key

SELF-EVALUATION 1

¥-1. Your definition should include the idea that a »lague refers to an epidemic disease causing

a high rate of mortality.
1-2. b. Joutof 10
‘ 1-3. ¢. south and moved north. ’
-4 fo
’ 3.30 P.M
\\ . VL,
. .
' 4:00 P.M.
!
] 1-8. Some said it was spread by the miasma, or poison cloud. Others suspected such things as 1
! carthquakes, fire pilars, and other mysterious occurrences. Some suggested that it was bottled i
up in vessels and carnied by evil men and released. ;
i
| 1-8. Crowded living, unsanitary conditions. and infestation by rats and other vermin 61 oL
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SELF-EVALUATION 2

2-1, Heat and oxygen. You will remeniber that you used friction as your source of heat energy
to light your match. '

2-2. Oxygen fiom the air

2-3. Input to

24, Carbon dioxide. water vapor, ash, sulfur oxide, phosphorus oxide, enesgy
2-5. A system is a set of things that influence each other.

2-8. A system is a set of things that influence each other. The things that make up a system are
called components. The input 10 one component consists of those things that it takes from the
surroundings. The ourpur consists of those things that are released to the surroundings. Recall
the match-air system.

a-7. |

Oxygen

e
Carbon dioxide

Carbon dioxide

Oxygen l

2-8. Oxygen . .
2-9. Carbon dioxide '
2-10. Producer(s): carrots
Decomposer(s): bacteria .
Consumer(s): gopher, snake, hawks
2-11.
Figure 2-3 [
Gopher Food - Snake
’ Oxygen  §
CO:| |Food Oxygen Food
! Oxygen
Carrot Wasteg Hawk
W b ¢ CO. ]
1
Wastes - Bacteria Wastoes
Wastes
A
CC,
- - - -~ 3= - ai’— - - - - = == —_—— — -— - i



2-12. a. The number of carrots would probably increase because the gophers were not there
10 eat them. - N
‘ b. The number of snakes would probably decrease because there would be fewer gophers
there for them to eat, and so the snakes would probably leave the area.
¢. Since the number of snakes would probably decrease, the number of hawks probably would
decrease also, since the hawks feed on the snakes. The hawks would also probably leave the area
¢ The number of bacteria would probably decrease because the number of animals supplying
wastes decreased, or ammal decomposers would decrease while plant decomposers increased,

2-13. Green plants use energy from the sun to build chemicals needed for growth. These chemicals
store some of the energy that came onginally from the sun. They are therefore called producers,
since they produce the “food” utilized by other erganisms.

2.14

CO, PLANT Oxxgen

2-18. Living things remove things from their surroundings and add things to their surroundings,

2-18. You should have included in your description all the things you took from your eavironment
and all the things you added to your environment during one day.

These include the following,

Input to you Output from you
1. Food 1. Carbon dioxide
2. Oxygen 2. Other wastes
3. Water 3. Heat

SELF-EVALUATION 3

3-1. Green aquatic plants

32. The need for oxygen by living things

3-3. The yeast represented the decay organisms. The milk represented the sewage.
3-4. Dissolved oxygen

3-5. €. Oxygen is present in tube B but not in A and C. (Remember that methylene blue tumned
colorless as dissolved oxygen was removed from the solution.)

3-8. c. ltincreases because microorganisms use up oxygen when decomposing sewage. (Remem-
ber that in your experiment oxygen was used up faster when the concentration of sewage was
increased. This was caused by the microorganisms using up oxygen in decomposing sewage.)

3-7. a. The population of microorganisms that are decomposers will decrease, since there will
not be as much sewage available for them.

B. The biochemical oxygen demand will decrease. since the amount of sewage to be decomposed
will be less. There will be less oxygen needed 10 decompose the smaller amount.

$-8. 64 glugs (At the gnd of 30 seconds. you will have 2: at the end of 1 minute, vou will have
4. at the end of 1} minutes. you will have 8: at the end of 2 minutes, vou will have 16; at the
end of 24 minutes, you will have 32; at the end of 3 minutes, you will have 64.)

3-8. Your definition should indicate that it is the addition of some excess 10 the environment
that results in changing the environment so that it is no longer suitable to support that life which
originally inhabited that environment.

v
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SELF-EVALUATION 4

4-1. Detergents are longer lasung than soap, have more suds than soap, affeci the germination
of seeds, and are biodegradable by algae, resulting in algae population explosions.

4-2. oxygen.
4-3. carbon dioxide.

4-4. A substance is biodegradable if it is capable of being decomposed (chemically broken down)
and utilized by organisms.

&4-5,

Concentration of DDT Organism
0.3 Algae and microscopic
organisms
0.9 Minnow r
24 Bigger fish
21.6 Fish-eating bird

4-§. carbon dioxide.

4-7. Germinating sceds use oxygen from the environment, so they are more like animals in their
exchange of gases in the air.

4-8. 4} x 100 = 75%
4-8. Green plants (most common)—Rabbits—Coyotes (least common) P

@-10, We find DDT entering oceans along the land areas where it is used. Plants in the ocean
pick up the DDT. Small organisms feeding on plants pick up the DDT. Small fish feeding on
these small arganisms concentrate DDT in their bodies. These fish are able to move farther from
the place where DDT was applied. Larger and larger fish concentrate DDT in their bodies. These
fish move great distances from the place of application, eventually reaching the Antarctic waters
where fish-eating birds feed on them.

4-11. Excess sewage: cleaning agents (detergents); pesticides

4-12. d. Changes phenol red color to yellow (the fact that a substance causes an indicator to
change color does not make it a contributor to pollution).

4-13. Meat, fish, eggs, milk, and vegetables are all possible sources of pesticides.

SELF-EVALUATION §

5-1. b. decreases with increasing temperature.
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82. Column B
(The amount of axygen that can dissolve in water decreases with increasing temperature. Column
B is the only column that shows this relationship.)

§3. b. As the temperature increases, the rate of chemical change increases.

54. a. increase. Since photosynthesis involves chemical changes and increasing the temperature
increases the rate of a chemical change, photosynthesis may increase.

8-8. ©. changes as the environmental temperature changes.

8-6. When an animal is cold-blooded. its temperature changes as the environmental temperature
- b changes. If the temperature of the environment is too low or tep high, the animal will dic.
Therefore, certain animals are (emperature sensitive.

8-7. Power-generating plants
8-8. Goldfish “prefer" waier that is room temperature.

8§. Trout “prefer” colder water temperatures. They will die if the waler is too warm because of
insufficient oxygen.

810. a. LD Il & 1 @, 1L 0. £ 4. LI

5-11. The concentration of dissolved oxygen is less in warm water than in cold water. Living
organisms use dissolved oxygen more rapidly in warm water than in cold water.

$-12. Your descriplion should include the eflects thermal pollution will have on plant and animal
life in the water.

5-13. You should include any ways in which you increase the temperature of surface waters.
8-14. Your explanation should indicate what you think about the resulting thermal pollution.

SELF-EVALUATION 6

&-1. Air pollution may be considered as any of the materials that man adds to the air. Your
definition may be quite different, depending on your way of thinking. Even good things in large
amounts may be bad.

8-2. b. The number of families owning only one automobile will increase. (The trend is toward
families owning two or more automobiles instead of one.)

€-3. Carbon monoxide can cause death if its concentration is high enough. Small concentrations
can cause dizziness, headaches, fatigue, and slowed reactions. it reduces the ability v blood to

carry oxygen.

6-4. They may produce lung diseases. They can irmitate the eyes. nose, and throat. They can cause
headaches, general fatigue, and interfere with normal breathing,

6-5. They can kill plants. destroy metals, produce smog, dirty objects, and reduce visibility.
6-8. Reduce the amount of air pollution.

. 6-7. Motor vehicles are the largest contnbutor to air pollution. Since there are more cars than
any other types of motor vehicles, cars could be considered the single most important contributor.

8-8. Possible recommendations may inciude the use of anti-pollution devices, changing the types
of engines, or even reducing the number of automobiles. The practicality of each recommendation
should be considered.

kI



SELF-EVALUATION 7
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7-3. The presence of disease organisms; the presence of wastes and poisons; the amount of food
and needed gases; and the availability of space for the organism.

7-4. There were very few people in the area, and there was no real industry to cause pollution
problems.

7-5. Population explosicn refers to a population increase of an organism at an explosive rate.

7-8. One or mdre of the variables that you should have listed in 7-3 will probably cause the
human population growth to levet off.

7-7. Pollution can cause disease and reduce food supplies, resulting in a leveling off of human
population growth.

7-8.

increase In Population
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g People* People®
&1, Population = births + moving — Deaths — moving *optional
change in awey

8-2. b, Human birthrate will equal human death rate.

8-3. Your answer should include the idea that the number of pests could become so large as
to possibly cause sickness or disease. Food supplies could become smeller if planis and animals
are being attacked by the pests.

84. There are several possible solutions. How economically feasible is the one you suggested?

8-8. The problems could be economic, or perhaps simply cause inconveniences. The important
thing to see is that by trying to solve one problem, you usually create others.

&8, As you have probably alrcady seen many times, a solution to one problem creates different
problems. Hopefully, you could give several good examples of this.

8-7. You :hould be able w defend whatever decision you made,

€-8. &. Junkyards full of cars take up valuable land. Machines to compress the cars and convert
them into new metal products are expensive; so also is the transportation necessary for dumping
al sea.

: B. There are several pollution problems associated with junkyards. The ugly sight and problems
with rats are just two you may have mentioned. The heat gencrated by the compression machines
and the burning of the cloth and plastic are poliution problems associated with the other disposal
method. :

89, a. The one that is most impractical depends on your point of view. Some are more impractical
than others.

b Solutions 2 and 3 perhaps would taise taxes more than the other solutions would.

e. IP's often difficult to predict weather conditions, and they can change rapidly. It would be
difficult for employees to have their jobs depend on the weather.

d. Solutions 2 through 6 could possibly cause an increase in the cost of lumber.

e e . -

§-10. Among the questions you may ask are the following: (a) How big a pest are the fire ants?
(b) What problems do they cause? (c) What are the problems that Mirex would cause if it was
used? (d) How much do we really know about Mirex?

8-11. a. The larger the population. the greater the pollution seems to be.

b. Fopulation control probably wouldn't make pollution disappear. You should be able to
explain why. But you should also be able t0 explain how it would help the pollution problem
to control population. '
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My Progress |

Keep track of your\%ogress in the course by plotting the percent
E

Py 2

correct for each Self Evaluation as you complete it.

Number correct
Number of questions.

Percent correct =

To find how you are doing, draw lines conniecting these points. After

-~ you’ve tested yourself on all chapters, you may want to draw a best-fit f -
line. But in the meantime, unless you always get the same percent | o
correct, your graph will look like a series of mouatain peaks.
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