o j_._.-:_'HAlg3-4, 7.1 day 1 Notes — Solving Systems of Equations
" System of Equations — 2 or more equations that describe a system,
f . Whatis a solution of a system of equations?

- The ordered pairs which satisfy all equations in the system.
- The intersections of the equation curves.

: s_'o'l_\'li_n"g Systems of Equations — Graphically
1) Enter each equation in calculator (Y1=)
2) Find intersections using Calc ~ Intersection

Example: Solve system graphically: {y -
R y=x+2

Solving Systems of Equations — Algebraically using method of substitution
1) Solve one of the equations 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
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: Appllcatlon exampfes

-~ 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 $‘E 20 How many items must be sold before the business

breaks even? o
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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 functlons for x units of product.
(b) Find the break-even point afgebraically
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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
‘=i 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.

- Thg width is three-fourths the length.
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HAlg3 4,7.1/7.2 Notes — Soivmg Systems of Equations

~

' Number of Solutlons

: Exactiy one solution

| _Inflnltely many solutlons

' No s_o!ut:on

Graphlcal mterpretatlon of 2—var|able systems

Graphical meaning

Two lines are parallel

. . . \ . %

Two lines intersect at one point oo St st
lot femit | >
Two lines are identical (coinciding) @@ﬁ@fﬁam}

)
“"‘*j \;\m:sfgxig%sﬁwﬁ
igﬁ@ Rt {weo "‘)

Solvmg System of Equat:ons Algebralcally using Method of Ellmmatlon

1) Obtaln coefﬁcaents for X (or y) that differ only in sign by’ mult:plymg a!I terms of one or both

. equatlons by suitably chosen constants.

. : ~ 2) Add the equations to eliminate one variable. Solve the resulting equation.
- - 3) Back-substitute the value obtained into either original equation to solve for the other variable.
4 optlona! Check your solutlon in both of the original equations.

E '_amples Solve each system using eilmrnatton
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'l - More application examples: . . .. .
~7_ A'man in a boat can row 8 miles downstream in one hour. He can row 6 miles upstream in
o hiee hors: How fast can the’ man row in still water and what is the rate of the current?
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An 'éi'r'pléhé"ﬂying into a headwind travels the 1800-mile flying distance between two cities in 3
hours and 36 minutes. On the return flight, the distance is traveled in 3 hours. Find the
airspeed of the pEane and the speed of the wind, assuming both remain constant.
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o 24
Fsve hundred ga!lons of 89 octane gasohne is obtained By n mlxlng 87 octane gas with 92 octane
gas. (a) Write equations for total amount of fuel, and octane of fuel mix. (b) How much of each
type of gasoline is required to obtain the 500 gal!ons of 89 octane gas'?
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fL1otal of $32,000 in invested in two municipa bo”dg?ﬁa?b\;m% and 6.25% simple interest.

The investor wants an annual mterest income of $1900 from the investments. What is the most
that can be invested in the 5.75% bond?
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HAlg3—4, 7.3 day 1 Notes — Multivariable Linear Systems, Gaussian Elimination

_ Multivariable Linear Systems:
¢ 1.dimension - 2-dimensions
X=2 ) 4x — 2y = -2

4
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2-D systems of equations:

2x—-4y=14

3-dimensions
4x -2y +3z=5

" solution: (3,-2) T

3“ststems of equations:

el2yiise9
~x+3y o =—4
2x~5y+5z=17

solution:~(1, -1, 2)
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Row-EcheIon Form / Back-Substltutlon

Systems of equatlons are e guavaien |f they have the same solutson 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) Multiply one equati'o'h: by a noﬁ'z'ero constant.

~ 3)Adda multapie of one equation to another equation.
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Try to eliminate X's in all buf'the first row.

« Tryto use the 2nd row to eliminate y's (or sometimes eliminating z's is easier)
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Make 2nd and 3rd rows have the same 2 terms
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 Exainple:. an mconsustent system
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| App!lcation examples (setup only)

SPRE :F;nd a quadratic equatlon y ax :
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HAlg3-4, 7.3 day 2 Notes — Multivariable Linear Systems, Gaussian Elimination

Example: A system with infinitely many solutions
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HAlg3-4, 7.4 day 1 Notes — Systems of Inequalities

Quick review of graphing: Graph each equation. 3 5"!”?3’*‘5
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HAlg3-4, 7.4 day 4 Notes — Systems of Inequalities

Graphing systems of inequalities:
e Graph each ;nequahty in the system, including shading (use different colors, or different
‘cross-hatching marks.)
e The soEutlon is-a region — the area that 'overlaps' (is shaded for all inequalities in the

system )
¢ The solution may be: bounded or unbounded, or there may be no sd!ution (no overlap.)
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Applications — Systems of Inequalities

- Concert Ticke’t"S'a!é_'s-':;__"_'_zc_)'nfé"typ'e'of concert ticket costs $15 and another costs $25.
The promoter of a concert must sell af least15,000 tickets, including 4t least8,000 of the $15
tickets and at ledst?,000 of the $25 tickets, and the gross receipts must total af least$275,000
in order for the concert to be held. y

:;)( _ $i§_ | (i x”"'

v\{. - 3&‘5‘ ; T S H o :?

“Fr 4'%@‘,@
i b
e 7. : "

\ - : :

ANEEa A s
[DJQIDQIK ’gcg@g’;’ 7{3{393 W4

. 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 available: . .- drink X drinkY
7 __ T i T calories 60 60
vitaminA 12 6.
vitaminC 10 - 30

Set up a system of linear inequalities that must be satisfied in order to meet the minimum daily
requirements for calories and vitamins.
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Economics - supply and demand curves, good example in textbook p. 530




