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GUIDELINES FOR MODELING WITH EQUATIONS

1. Identify the Variable. Identify the quantity that the problem asks you to
find. This quantity can usually be determined by a careful reading of the
question that is posed at the end of the problem. Then introduce notation
for the variable (call it x or some other letter).

2. Translate from Words to Algebra. Read each sentence in the problem again,
and express all the quantities mentioned in the problem in terms of the vari-
able you defined in Step 1. To organize this information, it is sometimes
helpful to draw a diagram or make a table.

3. Set Up the Model. Find the crucial fact in the problem that gives a relation-
ship between the expressions you listed in Step 2. Set up an equation (or
model) that expresses this relationship.

4. Solve the Equation and Check Your Answer.  Solve the equation, check your
answer, and express it as a sentence that answers the question posed in the
problem.

Make a model

-~ N

Real
R -

world
Use the model

Model




EXAMPLE 1 = Renting a Car

A car rental company charges $30 a day and 15¢ a mile for renting a car. Helen rents
a car for two days, and her bill comes to $108. How many miles did she drive?

SOLUTION Identify the variable.
driven. So we let

x = number of miles driven

Translate from words to algebra.
problem into the language of algebra.

We are asked to find the number of miles Helen has

Now we translate all the information given in the

In Words

In Algebra

Number of miles driven

Mileage cost (at $0.15 per mile) 0.15x
Daily cost (at $30 per day) 2(30)
Set up the model. Now we set up the model.
mileage cost +  daily cost total cost
0.15x + 2(30) = 108
Solve. Now we solve for x.
0.15x = 48 Subtract 60
. Divide by 0.15
xX=—— ide % b
015 7
x = 320 Calculator

Helen drove her rental car 320 miles.



A rectangular building lot is 8 ft longer than it is wide and has an area of 2900 ft’.
Find the dimensions of the lot.

SOLUTION Identify the variable. We are asked to find the width and length of the
lot. So let

w = width of lot

Translate from words to algebra. Then we translate the information given in the
problem into the language of algebra (see Figure 2).

In Words In Algebra
Width of lot w
Length of Lot w+ 8

Set up the model. Now we set up the model.

width  length _ area

of lot of lot of lot
w(w + 8) = 2900

Solve. Now we solve for w.
w? + 8w = 2900 Expand
w? + 8w — 2900 = 0 Subtract 2900
(w—50)(w+ 58) =0 Factor
w = 50 or w= —58 Zero-Product Property

Since the width of the lot must be a positive number, we conclude that w = 50 ft. The
length of the lotis w + 8 = 50 + 8 = 58 ft.
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RULES FOR INEQUALITIES

Rule
1. A=B <& A+C=B+C

2. A=B & A—-C=B-C
3. If C>0, then A=B < CA=CB
4, If C<0, then A=B < CA=CB

5. fA>0 and B >0,

=

1 1
then A<B & —=—
A B
6. fA=B and C=D,

then A+ C=B+D

7. f A=Band B=C,then A =C




ga[vf? l[nu( [ne/lva\v‘fﬂ\%:

ax =~
-a>a-_
C—b
X 7
@]
S Ge 9
v < c—Vb
a

b Z C (“ Sc) Gt

;c uJ‘?F?m/{rm‘L "ﬂﬂjm\l‘w .

Gyt bxx C 2 o (

G)(L+ bx~ Q—GQ 29 (f

Covtorzatoon Bay | of

0‘8‘ K = ox -

T

Gr+ bx o+ -k




.[vle,juol\\y w“(—L 7(,171,4‘7/“1;2

) 1 +x
Solve the inequality | ez 1L
—

SOLUTION Move all terms to one side. We move the terms to the left-hand side and
simplify using a common denominator.

1 4+ x : _ _
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1l — &%
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EXAMPLE6 = Solving an Absolute Value Inequality

Solve the inequality |x — 5| < 2.
SOLUTION 1 The inequality |x — 5 | < 2 is equivalent to
P S — =2 Property 1
3 m= 1 Add 5

The solution set is the open interval (3, 7).
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EXAMPLE 1 = Graphing Regions in the Coordinate Plane

Describe and sketch the regions given by each set.

@) {(xy)|x=0} () {(xy)|y=1} © {(xy)|ly] <1}
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