Precalculus 2.1: Solving System of Equationsin Two Variables

2.1: Solving Systems of Equationsin Two
Variables
] . - * A set of equationsis called asystem of
2.1: Solving Systems of | oquations
Equati onsin Two |« Thesolutions must satisfy each equation in
. | thesystem.
Variables = . _
—  If al equationsin asystem are linear, the
—  systemisasystem of linear equations, or a
linear system.
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2.1 Linear System in Two Variables 2.1: Solving Systems of Equationsin Two Variables
Name of Slope y-int. #of Graph
system (m) (b) Solutions
34444 | Consigtent, | Doesn’t L
M Comssent, | piten [ D5t one | N/
Ome Solarion No Selutions Infinitely Many Soluticns Cong'gent’ |nf|n|tdy /
* Three possible solutions to alinear system in two dependent | Same | Same many
variables: s
1. One solution: coordinates of a point, N
2. No solutions: inconsistent case, I ot S e T o .Y .
3. Infinitely many solutions: dependent case. N
. .
. .1'_%-‘—'* 7. y=x-4 DO.
3 Ix+2v=7 -
2x-3y=6 ) 1 12,14, 16, 22, 28,32, p. 71 -
4 x-4y=-5 8. y=Tx-9
y=0x-25 y=5x+7
5 Sx-6y=8 9, x-3y=1
3y=25x-4 r+y=-5
X+y=-1
y=2x-5
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Precalculus 2.1: Solving System of Equationsin Two Variables

1. Use systems of equations in two variables to solve the following applied problems. 2.1 SJbg”:u“ onM ethod
a) There were a tofal of 28 students i a philosoply class. The number of men was six more| isolate one of the variablesthen substituteit
than the mmmber of women. How many men and women were in the class? )
B to the other equation, then solve for the

value of variable.

Example: Solve the system.
X+ 2y =11 (1)
-Xx+ y=3 (2
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2.1 Substitution Method 2.1 SolvingalLinear Systemin Two
Variables Graphically
Example Solve the system. Example Solve the system graphically.
E X+ 2y =11 (1) X +2y =11 (1)
= -X+ y=3 (2 -X+ y=3 (2
| Solution y=x+3 Solve (2) for y. Solution Solve (1) and (2) fory.
— 3X+2(x+3)=11 Substitutey = x + 3in (1). o
| 3x+2x+6=11 Solve for x. 2 R ¥v1 vz
SX=35 10 -“/K\/ 10 . ;: %
x=1 / § i i
y=1+3 Substitutex=1iny =x+ 3. M =
y=4 Solution set: {(1, 4)} Y, =-15X+55
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2.1 Elimination M ethod 2.1 Elimination M ethod

Example Solve the system. Substitute 2 for yin (1) or (2).

x-4y=1 (1 3x—4(2)=1
2X + 3y =12 (2) 3x=9
Solution To diminate x, multiply (1) by -2 and (2) x=3

by 3 and add the resulting equations.

The solution setis{ (3, 2)}.
-6x+8y=-2 (3

6x+9y=36 (4) » Check the solution set by substituting 3 in for x
17y =34 and 2 in for y in both of the original equations.
y=2
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Precalculus 2.1: Solving System of Equationsin Two Variables

2.1 Solvingan Inconsistent System 2.1 Solving a System with Dependent
Equations
Example Solve the system. Example  Solvethe system.
= 2y = 0 ax+ oy= 2 (1)
= 3x-2y=4 (;) = 8x-2y=-4 (2
E —bx+4y=7 (9 E Solution  Eliminatex by multiplying (1) by 2 and adding the
| Solution Eliminate x by multiplying (1) by 2 and | resultto (2). Bxs 2y 4
| adding theresult to (2) = XY=
— ’ — 8x-2y=-4
[ 6x—-4y=8 -  0=0
-6x+4y=7 Each equation is a solution of the other. Choose either equation
— ; d solve for x. _
0=15 Inconsistent System and solvefor x CAxty-2 = x:y42
Solution setis . )
The solution set is{(y%, y)} eg.y=-2{(%2-2} = (-1-2)}
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2.1 Applicationsof Systems 2.1 Applicationsof Systems

e Tosolve problems using a system
1. Determine the unknown quantities
2. Let different variables represent those

Solution Let x = average expenditures per male
y = average expenditures per female

Average spent on

qua_mities . onemdeandone = XY 6050 = x+ y=12100
3. Writeasystem of equations— one for each female 2
variable X + y = 12100 (1)

Example In arecent year, the national average spent on two X — y = 3900 (2
varsity athletes, one female and one male, was $6050 for 2% 16000
Division I-A schools. However, average expenditures for a 8000
male athlete exceeded those for afemale athlete by $3900.
Determine how much was spent per varsity athlete for
each gender. Average Expenditure per male: $8000, and

per female: from (2) y = 8000 — 3900 = $4100.

X
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