Precalculus — Lesson Notes: Chapter 7 Systems of Equations and Inequalities

7.1 day 1: Solutions of a system; Solving by graphing or substitution
System of Equations - 2 or more equations that describe a system.

What is a solution of a system of equations?
- The values of the variables [(x,y) pairs] that make all the equations in the system true

- The intersections of the equation curves.
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Solving Systems of Equations - Graphically
1) Enter each equation in calculator (Y1=)
2) Find intersections using Caic - Intersection
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Example: Solve system graphically: {

Solving Systems of Equations - Algebraically using method of substitution

1) Solve one of the eguations for one variable in terms of the other.
2) Substitute the expression found in step 1 into the other equation to obtain an equation in one variable.

3) Solve the equation from step 2.
4) Back-substitute the solution into the expression obtained in step 1.

Examples: Solve the systems by substitution

30x—-40y—33=0 5 P +yr=5 Kot
10x+20y-21=0 L] x4y=l
L{ﬁﬁﬂ" dox~B3 jOX 2y emZef T j::.im}( ‘j::t‘ -~
?3‘ 13, 8 - ?;W. g
:j ﬂﬁmxwéﬁé Ba(@}v;ﬁé‘,sj 2ir o \(z&ﬂ% {g,m} Py
o Bt e T fyn :Eéf“?{} -
loxszo( % r- wf}mgg so  \F¥iegmdEs xEeliox L -
D ? fé ‘:g&%»éﬁwam"{”"ﬁ gt
1o + “Dx -6 4y 53) [ - , .
o ye T i2) zk-an = F
Yopy & 600K — 560 ~ Sz O T ﬁm'" R K{W &i}wﬁ? //ﬁ
R Tt . =
tovex = 1509 j Ji‘;a % g (e iﬁg o
1305 "5 l : Ji %z, in X=2
AR P




Application examples:

A small business invests $10,000 in equipment to produce a product.
Each unit of the product costs $0.65 to produce and is sold for $1.20.
How many items must be sold before the business breaks even? ¢ — ¢
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A small business has an initial investment of $5000.
The unit cost of the product is $21.60, and the selling price is $34.10.
(a) Write the cost and revenue functions for x units of product.
(b) Find the break-even point algebraically.
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Choice of 2 jobs: You are offered two different jobs selling college textbooks.

- One company offers an annual salary of $25,000 plus a year-end bonus of 1% of your total sales.

- The other company offers an annual salary of $20,000 plus a year-end bonus of 2% of your total sales.
Determine the annual sales that would make the second offer better.
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Geometry: Find the dimensions of the rectangle meeting the following conditions:
- The perimeter is 42 inches. e P=2L42w=4"
- The width is three-fourths the length. - 3, 3
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7.1/7.2: Solving by elimination; more application examples
“Solving System of Equations - Algebraically using Method of Elimination

1) Obtain coefficients for x {or y) that differ only in sign by multiplying all
terms of one or both equations by suitably chosen constants. :
2) Add the equations to eliminate one variable. Solve the resuiting equation.

3) Back-substitute the value obtained into either original equation to solve for the other variable.
4) optional: Check your solution in both of the original equations.

Examples: Solve each system using elimination
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A total of $32,000 in invested in two municipal bonds that pay 5.75% and 6.25% simple interest.
The investor wants an annual interest income of $1900 from the investments.

What is the most that can be invested in the 5.75% bond?
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Five hundred gallons of 89 octane gasoline is obtained by maxmg 87 octane gas with 92 octane gas.

“(ay Writg sgUations for total amount of fuel, and octane of fuel mix.
(b) How much of each type of gasoline is required to obtain the 500 galions of 89 octane gas?
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A man in a boat can row 8 miles downstream in one hour.

He can row 6 miles upstream in three hours.
How fast can the man row in still water and what IS the rate of the current?
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An airplane flying into a headwind travels the 1800-mile flying distance between
two citles in 3 hours and 36 minutes. On the return flight, the distance is traveled in 3 hours.
Find the airspeed of the plane and the spmm wind, assuming both remain constant.
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7.2 day2: More application examples

"HW #61 - Find the point of equilibrium of the demand and supply equations:
Demand: p = 50 - 0.5x D 5
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HW #67 - Ten liters of a 30% acid solution is obtained by mixing a 20% and a 50%
solution. Write a system of equations, and solve the system to determine how much
of each solution is required to obtain the specified concentration in the final mixture.
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MW #69 - A total of $12,000 is invested in two corperate bonds that pay 7.5% and 9%

simple interest. The investor wants an annual interest income of $990 fro
investments. What i |s the most that can be invested in the 7.5% bond? WL
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7.3 day 1: Multivariable Systems; Row operations; Gaussian Elimination

Multivariable Linear Systems:
1-dimension 2-dimensions . 3-dimensions

X=2 4x - 2y = -2 4x -2y +3z=9
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2-D systems of equations:
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3-D systems of equations:
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Row-Echelon Form / Back-Substitution

' Systems of equations are gguivalent if they have the same solution set.
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Gaussian Elimination - a way to get equivalent systems that are easier to solve

Elementary Row Operations - each of these produces an equivalent system

1} Interchange any 2 equations.
2) Muitiply one equation by a nonzero constant.

3) Add a multiple of one equation to another equation.

This last one is just 'elimination method":
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Gaussian Elimination procedure:
e Get X' in first row (by dividing by coefficient or swapping rows)

o Use First row to clear x's in other rows.
» Get either 'y' or '2' in 2nd row (whichever is easier)
s Use this to clear that variable in 3rd row.
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Apphcatlon example:

Find the position equation:

for an object at the given heights moving vertically at the specified times.

At t= 1 second, s = 128 feet
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7.3 day 2: Infinitely many solutions case; Non-square systems
“Example: A system with infinitely many solutions
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Nonsquare System = a system in which # of equations is different than # of variables 2

Example: nonsguare system
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7.4 day 1: Systems of inequalities g\f}%,rmg@jw%w
Quick review of graphing: Graph each equation. 2y 4_7(9{& Ay
' Tyr2y=6 -
y= -2 x=3 X+iy= ﬁ%&”@ﬁ 6
,,,,, \ praa 3
5= A M S RN R REAN NG
51 '

rL ’ ”fa a
Georke (1,-2) (r=3)
H 1
/]
i -
] J{ o= R
LR if g
S SRnE s
e

Graphing inequalities'- Tumn into an equation, and graph, then shade appropriate side.
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Graphing systems of iri’equalities: .

« Graph each inequality in the system, including shading
(use different colers, or different cross-hatching marks.)

* The solution is a region - the area that 'overiaps' {is shaded for all inequalities in the system.)

« The solution may be: bounded or unbounded, or there may be no solution (no overlap.)
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7.4 day 2: Application Examples of Inequality Systems

Concert Ticket Sales - One type of concert ticket costs $15 and another costs $25.
The promoter of a concert must sell at least 15,000 ticksts, including at least 8,000
of the §15 tickets and at least 4,000 of the $25 tickets, and the gross receipts must
total at least $275,000 in order for the concert to be held.
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Nutrition - The liquid portion of a diet is to provide at least 300 calories,
36 units of vitamin A, and 90 units of vitamin C daily.

2 dietary drinks are avallable:

drink X  drink Y

calories 60 60
vitamin A 12 6
vitaminC 10 30

Set up a system of linear inequalities that must be
satisfied in order to meet the minimum daily

requuemenis for)ca!g ies and vitamins.
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Economics - Mike's Famous Toy Trucks manufactures two kinds of toy truicks - a standard
mode! and a deluxe model. The manufacturing process has two stages: cutting and
finishing (different for each model):

Standard model Deluxe model
Cutting: 2hrs 2hrs
Finishing: 2 hrs 4 hrs

The company has 2 workers who do cutting and 3 who do finishing, each of whom works at
most 40 hours per week.

Each standard modet toy truck brings a profit of $3 and each deluxe model a profit of $4.
Assummg that every truck made will be sold, how many of each should be made to
maximize profit?
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