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Source: www.ama-assn.org/ama/pub/article/171-195.html

Think About This Situation

The graph shows trends in the numbers of male and female medical doctors
in the United States between 1960 and 2000.

® How would you describe the trends shown in the data points and the
linear models that have been drawn to match patterns in those points?

® Why do you suppose the percent of women doctors has been increasing
over the past 40 years?

@© Would you expect the trend in the graph to continue 10 or 20 years into
the future? This means 10 or 20 years beyond 2000.

@ How wouldyou go about finding equationsfor linear models of the datatrends?

@® I you were asked to make a report on future prospects for numbers of
male and female doctors, what kinds of questions could you answer us-
ing the linear models?
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INVESTIGATION "1- Using Tables and Graphs

Thereare severa kindsof questionsthat occur naturally inthinking about thetrendsin
numbers of male and female medical doctors. To plan for future educational programs
and medical services, medical schools, hospitals, and clinics might wonder:

l

= When will the number of female doctors reach a 40% share?
= When will the numbers of male and female doctors be equal ?
= How long will the number of male doctors remain above a 70% share?

The trends in percent of male and female medical doctors can be modeled by the
following related linear equations.

Percent of Male Doctors: Y; =98 -0.54X
Percent of Female Doctors: Y, =2+ 0.54X

Here, X standsfor years since 1960. Y, and Y, stand for percent of all U.S. medical
doctors. Using symbolic models, the three prediction questions above can be writ-
ten as algebraic equations and inequalities:

40 =2+ 0.54X
98 —0.54X =2+ 0.54X
98 -0.54X> 70

The problem is finding values of X (years since 1960) when the various share
conditions hold.

1. Write equations and inequalities that can be used to answer each of these ques-
tions about the rel ation between numbers of male and female medical doctorsin
the United States.

a. When might the share of male doctors fall to 40%?
b. How long will the share of female doctors remain below 60%?
¢. When will the number of male doctors be double the number of female doctors?

2. Write questions matching each of these equations and inequalities.
a. 98 —0.54X = 65
b. 2+ 0.54X <30
C. 98 —0.54X = 4(2 + 0.54X)
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Writing equations and in-
equalities to match important
guestionsis only the first task
in solving the problems they
represent. The essential next
step isto solve the equations
or solvetheinequalities. That
is, find values of the variables
that satisfy the conditions.

Oneway to solve equations
and inequalities matching
guestions about numbers of
male and female medical doc-
torsisto makeand study tables
and graphs of the prediction
models.

X Yi Y,
98 2
10 92.6 74
20 87.2 12.8
30 81.8 18.2
40 76.4 23.6
50 71 29
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X i Y,
60 65.6 34.4
70 60.2 39.8
80 54.8 452
90 49.4 50.6
100 44 56

3. Solve each of these equations and inequalities by finding the value or range of
values of X that satisfy the given conditions. Then explain what each solution
tells about prospects for male and female percents of all U.S. medical doctors.
Explain how the solutions can be found (or at least estimated) in tables and

graphsof Y; =98 —0.54X and Y, = 2 + 0.54X.

. 70=2+0.54X

.98-0.54X=2+0.54X
98 - 0.54X> 80

.98 -0.54X =65
2+0.54X <40
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98 — 0.54X = 4(2 + 0.54X)
. 98— 0.54X = 1.5(2 + 0.54X)

[Hint: Consider Y; = 4Y,.]
[Hint: Consider Y, = 1.5Y,.]
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4. Write and solve (as accurately as possible) equations and inequalitiesto answer

each of the following questions about male and female medical doctors in the
United States, based on the linear model s suggested by recent data. In each case,
explain how you can use tables and graphs of linear modelsto find solutions.

a. When will the percent of male doctors decline to only 55%7?
b. When will the percent of female doctors reach 35%7?
c. How long will the percent of male doctors be above 40%7?

d. When will the percent of male doctors be less than the percent of female
doctors?

. When you solve an equation or inequality, it is always agood ideato check the

solution you find. If someone told you that the solution to 45 = 98 — 0.54X
is X = 10, would you believe it? How could you check the suggestion, without
using either the table or the graph of Y; = 98 — 0.54X?

. If someonetold you that the solutionto 2 + 0.54X < 45 is X < 70, how could you

check the suggestion:

a. Inatable?

b. Inagraph?

c. Without using either atable or agraph?

. What percents of male and female medical doctors in the United States do the

models predict for the year 2020 (60 years from 1960)? How confident would
you be of such a prediction?

Checkpoint

Many important questions about linear modelsrequire solution of linear equa-
tions or inequalities, such as 50 = 23 + 5.2X or 45— 3.5X < 25.

@ What does it mean to solve an equation or inequality?
(® How do you check a solution?

@ How could you use tables and graphs of linear models to solve the fol-
lowing equation and inequality:

= 50=23+5.2X?
= 45-35X<25?

Be prepared to share your ideas with the class.
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Modeling « Organizing « Reflecting « Extending

Reflecting

1

To study alinear model likey = 125 + 35x, would you prefer to use agraph or a
table of thisrelation? Give reasons for your preference.

. Describe aproblem situation which could bemodeled by the equationy = 10 + 4.35x.

a. What would solving 109 > 10 + 4.35x mean in your situation?
b. Solve 109 > 10 + 4.35x.

. Describe a strategy for solving inequalities of the form ¢ < a + bx using the

table-building capability of your graphing cal culator or computer software. How
would you modify your strategy in order to solve inequalities of the form
c>a+bx?

. When solving equations or inequalities that model real situations, why isitim-

portant not only to check the solution, but also to check if the solution makes
sense? Show your reasoning with an example.

Extending

. The diagram at the right shows

. Usethe graph from Extending Task 1 ) /
to solve each inequality: V=x+3

graphs of two relations between vari-
ables:

y=x+3 and y=x>-3
Reproduce that diagram on your
graphing calculator or computer. Use

the trace function to solve the equa-
tionx +3=x%-3.

ax+3>x2-3
b. x+3<x2-3 '

. Refer to Task 4 of the Modeling section. A new policy at the restaurant requires

wait staff to sharetheir tipswith busers. Wait staff will receive $20 per shift plus
10% in tips. Busers will receive $25 per shift plus 5% in tips.

a. Write one equation to model the busers’ wages, and write another equation to
model the wait staff’swages. Graph these two equations on the same coordi-
nate axes.

b. Write and answer three questions about the wages for busers and wait staff.
Based on your analysis of the graphs, write equations or inequalities corre-
sponding to your questions.
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