Math 3 Name:___ \Ley
Unit 1 Day 2 Notes - Solving Systems Date: ;

A system of equations: A set of Twg or more equations.

A__ solvhion s aset of values for the variables that makes all the equations true.
When the “solution” is pluag ed._into the linear equations the result will be a truve

statement.

3 Ways to solve a system: # of Solutions Type of lines

1. (’"—‘P“"“?}

2. Eliminadion

1 —» lines tadersect

0 qutlel l:VI.C$

—>
infinite ——fp  biwes coincide

Csomé linc)

3. S.hstitution

Method 1: Graphing |

e Solve each equation fory.

e Enter the first equation into Y1,

e Enter the second equation into Y.
e Use the INTERSECT option to find where the two graphs intersect (the answer).
2nd TRACE (CALC) #5 intersect ~ly =13 Hy =
- -Yx - -
Move spider close to the intersection. "f’&H = —yx +13 %:‘. - b,
- = a 2
Hit ENTER 3 times. B
., y=- X +3
Example #1: 4x — 6y = Y- 3 X =
2x + 2y = (3,0)

Example #2 Application: There are 25 bikes and trikes at the park. The bikes and trikes

have 60 wheels in all. How many bikes and trikes are in the park?
K bikes (2 whecls) X +Y = A5 22 y= —x+a§

yideikes (3 wheels) 2 +37' = 60 ~ y= '%x + 20

d

(ts,10)



Your try. Solve by graphing. (You ca ;/vr do these by hand or with a calfor')
2

3x +2y =8 ¥\ -2x +4y =6 x—-y=3
/ X +2y =—-8 (4x-8y =12 Slog 6x -3y =9 e
= 3 =L Ls o™ |t B wt
\l-a':(""‘l yEgxt . ol \?\i-lx—-?» ‘:ﬂ_:\c‘ 3
N =" xﬁ%
-4,-7)

4, Pedro can choose between two tennis courts at two university campuses to learn how
to play tennis. One campus charges $25 per hour. The other campus charges $20 per
hour plus a one -time registration fee of $10. Write a system of equations to represent the
cost ¢ for h hours of court use at each campus. Find the number of hours for which the

costs are the same. ¢ = %Sh %Ah = *10
“0h
¢ = %Wow 410

h=lo | _
% 2 h=2

Method 2: Algebraically using Elimination |

Basic Goal: Add the two equations together so that the x or y is eliminated.

Example #1:(x — 2y = 3"

+ 3y =9 x+3¢-0=19

+ 1\/ = -y X =';l

+

% =‘§5:_ xX=1%
\I:-l (ll)—l')

What if the coefficients aren't the same: 3.  Add the two equations.

No Problem! Follow the steps below. 4, Solve for the remaining variable.

Basic Steps: 5. Use the solution from step 4 and

1. Arrange equations so variables, substitute into either equation.
equal signs and constants line up Solve for the remaining variable.
vertically.

2. Multiply one or both equations by a Example #2: (x — 2@ “ X~AC7) =123
value so that one variable in the 1st 5y = égg - 23 % =13
equation has the opposite s - AN
coefficient in the other equation. B-é( +S§y =-83 X=-2

_|1Y = 73
= (),
-7

Y:'—7



Practice with Elimination;/Solve using elimination

X —2y/=13 k -y =5)" 2x +8y =6)° . Bx +4y =-14)7 g oquda-y
3x 42y =15 3x +Jop =15 (5x 20y =-15)  |Bx+6y =6)"F S*ff
qx = 1Y =10 M%‘ = +1hy =42 430,
1 Y %? % - = - -30y = -30 % Ly
- 0 =0 - al-
X=? (1‘ —3) x=1 I"(_‘.‘“:,l,c Qo lution s }%" :%:’, X ¢
_k-:.\l‘-"‘_;j \/'—‘f (1,-4) i =H
—__-’_ -1 - y- C’bl‘t)
Ay =L E]
< v
y=-3 y= -4

Application: The Algebra 2 classes took 60 minutes to answer a combination of 20
multiple-choice and extended-response questions. The class took 2 minutes to answer
each multiple choice question and 6 minutes to answer each extended-response question.
a. Write a system of equations to model the relationship between the number of multiple

choice questions m and the the number of extended-response questionsr.
(+c=20)? myb=a

-5
-x :‘: :: :_:'2 ms T3
- U2 a5 05, 5)
b. How many of each type of questions was on the test?
m=\§ ¢=2§
Method 3: Substitution
1. Solve one of the equations for either "x 3. Solve this new equation for "x".
="or"y =" 4. Place this new "x" value into either of
This example solves the second equation the ORIGINAL equations in order to
for "y =". solve for "y".
2. Replace the "y" value in the first 5. CHECK the solution in BOTH Equations!
equation by what "y" now equals.
Example #1 : Example #2:
2x-3p=-2 [wm-agEme Sx+8y =11  stiy-0+8 =
1A ~i5y -5 +%y =1l
ﬁéﬁ')f 24 ax +x -~ Th = -2 x4+ — _9
-4x yx ﬁ{ = -2 | - —'7Y>Zs =1
Y= @+ - 72 N 45
y= -uls) 424 %‘T—:’- X ==3y -9 —7
Y= -3 424 x=[5) X = -3¢%) -1 o
y=4 ) X = M -1 (15, -3) y="7

x:ls‘



Applications with Systems ~ Pick a Method
Suppose that the Greene Cell Phone company charges $50 per month plus 15 cents per
minute while the Johnston Cell Phone Company charges no monthly fee but 25 cents per
minute. After how many minutes of phone usage would a monthly phone bill be the same

from both companies?

c minvke =.IEx tS6 ‘ + 50 = .a5x
X :minytes Y e i

\17 COS‘* ys A5 $0 = ~d x
-0 .;‘5

Xz S00 wminvtes

Jake’s Surf Shop rents surfboards for $6.00 plus $3.00 per hour. Rita’s rents them for $9.00
plus $2.50 per hour.
. After how many hours of surfing will the rental fee be the same for both surf shops?
X ¢ hours y= 3% +6 I+l = +9 %_a_c:_}_
. =a8x+9 e —/ P T
Y: co3t y*= X _":‘2 "-"_Z X= (p hour$
« You only want to surf for 2 hours; which Surf Shop should you go to?
J: ys= 3¢2) +6 .
in Jaclt's Socf s‘\-op

R: y= 2.5()+9
fi




