FlfTuREs

SAVING THE BALD EAGLE
Teaching Guidelines

Subject: Mathemdics

Topics: Algebra—Coordinate Systems, Patterns, Rdaions and Functions, Linear
Equations and Functions

Grades:. 6—12

Knowledge and Skills

Can plot apoaint in atwo-dimensona coordinete system, given the coordinetes,
or determine the coordinates of a given point

Can rdate agpects of agrgphicd modd to the red world Stuation which isbeing
modded

Undergands that linear functions are characterized by the fact thet the rtio of
change in independent variable to change in dependent variadle is condant

Can determine the equation of alinear function that dosdy matchesa sat of
points (optiondl)

Procedure: The activity isbest donein teams of two to four Sudents

The adtivity provides an opportunity to explore the behavior of alinear and non-linear
function.

Arrangethe dassin teamsand, asthefirg task, have each team read the memo from
Robet Megta and discussit amongs themsdves to ensure they underdand it. Asthisis
occurring, drculate and hep as needed. Then discuss the memo as adass and make sure
al sudents underdand whet is being asked for. In particular you will want to discuss
severd examples of “productivity” to be sure thet the conoept is understood.

Next, have each team work out answers to the questions presented in the memo. Each
team should prepare awritten report on thair results.

Asawrap-up, have each team presant its answers to one of more of the questions asked,
and discussasadass. Guide sudentsto the redlization thet the Straight-line neture of the
firg grgoh is aconsaquence of the fact that the amount of change in the dependent
vaiadleisthe same each year.
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With more advanced sudents you may wish to have them work out the equation of the
linear function rlated to question #1, and with even more advanced udents you may

wish to have them work out the equation of the exponentid function rdaed to questions
#2 and #3.
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Answers

1. Productivity needsto increese by 0.12 per year.
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There are severd possible gpproaches

*Trial and error: Try anincrease of, say, 0.1 each year. After 5 yearsthe vaue would
be14(09+01+01+01+01+0.1). Sncethisvadueisnoat high enough, try a
dightly larger increase (say, 0.11), and so on.

*Calculation: Thetotd increaseisfrom 0.9 to 1.5, which isequd to 0.6. This occurs
over 5years 0 theyearly increeseis 0.6/5=0.12.

*Graphing: Make agrgph with two points (0, 0.9) ad (5, 1.5). Connect the points
with agraight line and reed the intermediate va ues off the greph.

2a. 110% of 0.9=0.99

2b. 110% 0f 0.99=1.09
2c. 110%of 1.09=1.20
2d. 110%0f 1.20=1.32
2e. 110%of 1.32 =145

3. A percentageincrease of 110% is not quite enough to reech thetarget of 1.5 a year 5.
Increase the percentage dightly to 111%.

year 1=112%0of 0.9=1.00

year 2=112%o0f 1.00=111
year 3=112%0f 1.11=1.23
year 4 =112% of 1.23=1.37
year 5=112% of 1.37 = 1.52
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4. Increasng by the same amount annudly gives adraght-line graph; increesing by the
same amount per centage anudly gives adraight-line graph agrgoh whose dope
gradudly increeses with time.

5. Accept any graph that isinitially seep and then levds off, such asthe one bdow.

Productivity
P
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To: Assistant Wl dlife Biologists
From Robert Mesta/United States Fish and Wildlife Servi
Subj ect : Setting internmedi ate goal s

I amcurrently working on a recovery plan for a bald eagle population in the
Northwest. | need your help in devel oping the best plan

This plan is based on increasing the productivity of the popul ation

(Productivity is the ratio of the nunber of eagles that are born and | eave the
nest each season, divided by the nunber of nests in an area. For exanple, if you
have 8 nests, and in one year there are 6 baby eagles born which survive |ong
enough to |l eave the nest and fly on their own, the productivity for that year is
6/8, or 0.75 in decimal form)

We have decided to set the follow ng | ong-range goal: increase productivity from
0.9 to 1.5 over the next 5 years. W are nore likely to reach our 5-year goal if
we set annual targets as well, so we need to deternine what those annual targets
will be.

There are several ways to approach this problem Your answers to the foll ow ng
questions will help ne choose an option

1. Suppose that productivity increased by the sane anobunt each year. Draw a graph
that shows what the productivity would be after one year, two years, three
years, four years, and five years.

2. Suppose that productivity increased by the sanme percentage each year. First,
pl ease work out what woul d happen if the percentage increased at a rate of
110% each year.

110% of 0.9 =
b) Productivity at end of year 2 = 110% of productivity at end of year

a) Productivity at end of year 1

c) Productivity at end of year 3 = 110% of productivity at end of year
d) Productivity at end of year 4 = 110% of productivity at end of year
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e) Productivity at end of year 5 = 110% of productivity at end of year

3. An increase of 110% each year does not achieve our goal of 1.5 by the end of
the fifth year. What annual percentage increase would reach that goal ? Make a
graph based on your cal cul ati ons.

Conpare the graphs you nmade for questions 1 and 3.

5. Realistically, productivity will probably increase nost in the first few years
right after we introduce the recovery plan. In |later years, increases in
productivity will be smaller and may even level off. Draw a graph of
productivity over five years that shows that type of situation
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