Prob/Stat/Discrete Unit 10 Notes

Section 10.1: Applications of Linear Equations

Objective
1. Use linear equations to solve problems.

Strategy for Solving Word Problems

Step 1. Read the problem carefully at least :}’l/\) ) ¢/ _. Attempt to state the problem in your own words and
state what the problem is looking for. Let x (or any variable) represent one of the quantities in the
—

B

problem. —

Step 2. If necessary, write expressions for any other unknown quantities in the problem in terms of X
se one. Var! s T

Step 3. Write an equation in x that describes the verbal conditions of the problem.

Step 4. Solve the equation and answer the problem’s question.

Step 5. Chetl. the solution in the original wording of the problem, not in the equation obtained from the words.
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Algebraic Translations of English Phrases
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Addition Subtraction Multiplication Division

/ sum minus times divided by
more than decreased by product of quotient
increased by | subtracted from percent of a number | reciprocal

/ eX{%Q difference between | multiplied by
/ h] less than twice
fewer than

Example 1: Solving a Word Problem

Nine subtracted from eight times a number is 39. Find the number.
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Example 2: Walk it Off § 0
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This graph shows the number of Bl B
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steps needed to burn off various foods. \j

Food
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The number of steps needed to burn off a cheeseburger exceeds the number needed to burn off ;a/1 2-ounce soda
%040140. The number needed to burn off a doughnut exceeds the number needed to burn off a4 2-ounce soda ?by
* Determine the number of steps it takes to burn off each of a cheeseburger, doughnut and 12-ounce soda
)ﬁ 16,790 step walk is needed to burn off all three combined. /; TOTH L
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Qolution: —
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et x = number of steps needed to burn oﬁ‘awge_s.gq?:\_,‘J
Let X+ 1 L/Q number of steps needed to burn off a cheeseburger.
r
Let X $23 UQ number of steps needed to burn off a doughnut.
Write an equation that models the conditions:
Steps needed steps needed steps needed
to bura off : to burn off I to barn off I
us [ us ' equals 16,790, el
cheeseburger P doughnut P s0d q , 3x = (035D |
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Example 3: You are choosing between two long-distance telephone plans. Plan A has a monthly fee of $20
with a charge of $0.05 per minute for all long-distance calls. Plan B has a monthly fee of $5 with a charge
of $0.10 per minute for all long-distance calls. For how many minutes of long-distance calls will the costs

. for the two-plans be the same? 20+.05x = &+ 10X 161 WS
. - 0$ X = 05K * 2,3
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Applications of Proportions
Solving Applied Problems Using Proportions

' 1. Read the problem and represent the unknown _qu a«ﬂ""h by x (or any letter ).

\ \
2. Setup a proportion by listing the given IA& b on one}side and the _J ﬁi 1 & _ with the unknown

quantity on the other side. Each respective quantity should occupy the same corres ponding position on each
side of the proportion. e ——

3. Drop unitsand apply the __ € [HS5S -7QFJA D(d’s principle.

4@nd answer the question.

Example 2
Calculating Taxes

«  The property tax on a house whose assessed value is Co-mﬁar'm 2 ﬂu ’*”+"}(.5
$65,000 is $825. Determine the property tax on a house with j

an assessed value of $180,000, assuming the same tax rate. ) ""O.)(

+  Solution: _,) \/aﬁqe o‘F AouSQ

Step 1. Letx = tax on a $180,000 house.

Step 2. Set up the proportion:

iven Yo it 49/5\’
value J ﬁéi, 0 o mé’, g:éqe
S B X & tax

Step 3 Drop the units and apply the cross products principle

S0 130002

AT X

SO0 X = 115S0000
[A = 720,62
Step 4 Solve for x and answer the question. 4
The Hax on 4 (80,000 house 13 ez
i

"

I The property tax on the $180,000 house is approximately S ZZXS/
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Example 3

Direct Variation

urs

he Aot candy bars

V\As one quantity increases, the other quantlty Increases and vice versa.
M

. Ln alligator’s tail length varies directly as its body Iengthj b 7 2 ’

An alligator with a body length of 4 feet has a tail length of |(.-fL ,

3.6 feet.@’tﬁwe tail length of an alligator whose body
length is 6 ft? e
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*  Solution

Step 1. Let x=tail length of an alligator whoselh ody length is 6 feet, )

Step 2. Set up the proportion: \7;49,,‘ '.4'?0 )
v
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Step 3. Apply the cross-products principle, solve and answer the question.
N0 / (, /
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An alligater whose body length is 6 feet has a tail length measuring _ 0. | 5 L’ feet
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Inverse Variation ~ — /M' rd’? Saboe M” it
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* Asone quantity increases, the other quantity decreases and vice versa. ;:% b ! '\, (a’hf _\

* Setting up a Proportion when y varies inversely as x 2 porkers Z.5 f
The(f If;t/value fory The, second value for y ++ leadg

The value for x correspandmg to the second value fory ~ The value for x corresponding to the f Lrsﬁzalue fory ’
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Example 4 L Q‘\'\?
Inverse Variation 25 4 Jurn r«ﬂ'w\s
) bicyclist tips the cycle when making a turn. The angle B, formed by the vertical
irection and the bicycle is called the banking angle. The banking angle varies
inversely as the cycle’s turning radius. When the turning radius is 4 feet the

banking angle is 28°. J@s//

What is the banking angle when the turning radius is 3. 5 feet?

‘, £ ba/\bﬂj
+  Solution

w/” be Mf X
Step 1. Represent the unknown x

a = banking angle when

turning radius is 3.5 feet.

.ep 3 and 4. Apply the cross products principle, solve, and answer the question
3.5 = 112

(A= 32]

U
When the turning radius is 3.5 feet, the banking angle is 32°
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28 T lj o
k- iz T = 321
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Section 10.3: Linear Inequalities in One Variable

Objectives

1. Graph subsets of real
2. Sclve linear inequalities.
3. Solve

Linear Inequalities

Alinear inequality : ax + b [inequality symbol] ¢, where the inequality symbol can be

numbers on a number line.

applied problems using linear inequalities.
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« Solving an inequality is the process of finding the set of numbers that make an inequality a

e statement.

* A solution set is the set of all numbers that < 2 , V¢ the inequality.

T

e

Graphing Subsets of Real Numbers on a Number Line

Open dots — indicate a number is not included in a set.

Closed dots- indicate a number is included in a set.

Example 1: Graphing Subsets of Real Numbers

less
a) {x:x<3} @——T»
b) {x:x2-1} 4—‘—M
o AN | O

c) {x:—1<xs3} ‘_M’

vetweenq I 3

Solving Linear Inequalities in One Variable

Let @ and b be real pumbers such that a < b.
Set-Builder Notation Graph
e el samber
{x|x<a} Test than a, 2 b
X 1t 3 rea) agmber lexs
{x|x=a} than o eqaal 1o . T 2
X I8 3 real aumber %
{x|x>b} gmmtinb p b
x1e3 @ gamber
{x|x=b} greate than or equal 1o b, =TS b
X 1s 3 rea) pamber greafer
{xla<x <b} than 2 30d less thas b. % b
X103 cesl namber greater thaa or
{xla=x =b} qulieaed lustthee ereqel to b. e 5
X Ig 3 ceal ramber greater than
{x|lesx <b} or eqqal 10 a 30d Jess haa b. 7 S
X 13 1) pembe grester thas
{xla<x =b} @ 10d Jase thae eqaal to b - >

» The procedure for solving linear mequalmes is the same as the procedure for solving linear equations,

mth one important exceptlon e 5 e
~=, = 5 RS FE o RN,
o Remember" **When multlplym0 or d1v1dm2 bolh sides of the inequality by a nezam e number,
=5 reverse the direction of the inequality symbol, changing the sense of the inequality. s
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Fxample 2: Solving a Linear Inequality QU) 3‘1 Fx, 324 bé’ﬂth&[/o >

Solve and graph the solution set: 6x — 12 > §x + 2
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. 3 ,t{ > r/ 0
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B \unplc 3: Solving a Linear lncquahly , -1 4 >z Jﬂ MF /
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Solve the three part inequality: 3 -9, 4 1= B8 — D
— N =5Z )
9 : 420 ) 2x+1 s greater than —3
\ A / o ;f; : and less than or equal 1o 3. // 7\
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Example 4: To earn an A in a course. you must have a final average o
examinations. you have grades of 86%, 88%, 92%. and 84%
what must you get on the final to earn an A in the course?

. ‘ | di/jﬁ 207

/t least 90%,) On the first four

. If the final examination counts as two grades,
———
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