ALGEBRA 2 . SYSTEMS OF LINEAR ESUATICHS

OBJECTIVES
. 1. Given a sys=e= of two linear eguations in two variables
A. Solve the sys3tenm
{. By gra2yning

2. By replacerent _
3. By linear conbination
B. Identify the system as ' . -
1. Consistent e
2. lInconsistent

" C. Describe the relationship of the lines to each other as
1. Intersecting in one point
A 2. Coincident
© 3. Parallel
11. Sclve a system of three equations in three variables
“11. Solve word problems invelving systems of equations

1V. Solve a systen of equationslln linear form where the variables
appcar as denoainators

SECTICH ONE DEFINITIONLS AND GRAPHICAL SCLU =Ns8

- e D W D = — -

Llnear equaticn: an equatxon of the form ax + by = c where.a, b, and.c

real numbers.

Lincar system:'a set of two llnear equatlions.

Consistent system: a system of equations the.gréphs of which intersect |

one point or in an iafinite numbeY of points.

inconsistent system: a system of equations uhich graph as a pair of p

FPYan3dr equation: an equation of the form ax + by + cz = d where 2, b,
' d. are real numbers.

r.i'uécx'ss ONE "‘,"?T
R EACH OF. THE FOLLOWING: 1) GRAPH; ' 2) READ THE SOLUTION FROM THE GRA!
3> IDENTIFY THE GYSTEM AS CONSISTENT OR INCONSISTENT :

4) CHECK THE SOLUTION ALCEBRAICALLY

i. X + 2y = 3 -~ - o 2. X +y=73 - ‘3, 4x -y =
x =Yy -3x + 2y = 6 =-4x Yy =

1
8

: : ; ST



ay = 2x * 2 T s, 2x +y =2 6 3x ®y = 12

sy s 4x ¢ 12 = x -y = 3 3 - 2y = -6

. . “f
4!*3)’:12 @. 2xsyo3 9.0=2X"y+3
2x + 5y = <9 3y + 6 = % 4x = Y =

3ECTICN TwO SOLUTICN BY REPLACIMENT .

stitution.

Solution BY replacenent 1S also known as solution bBY sub
jables and then

The procedure ijs to solve one eguation for one of the Var
to replace that variable in the other equation DBY its equal.

For ezazples Given: g =~y = 2. 1)
' 2g - 3y = -8 (2)
P : . g =2+Y (3) solve (1) for X
— 2¢2 + ¥ < 3y = -6 (4> use ¢(3) in €22
4 - Y = -6 (3 simplify 4
Yy = 10 () solve (5) for Y
g = 12 (7> use €6 in (1)

solutlion: (12,10

BXERCISE'TWO: . _
SOLVE EACH OF THE FOLLOWING SYSTtﬂslﬁY USING THE RE?LACEHENTVEETHCD:

i, &3 " S : 2; 4 - ¥ * 8 .. 3. y = 2% :
2z-71* 7 4z - 37 =8 x +y=6 5
@8:#57-21 . 5.:4»7-20 @.y-zgs7
2 =Y y = 232 + 5 . 3x + 5y = 9
- .\ S G

NOTES: The replacement method {s efficlent 1f one of the varliables
' in one of the equations has a coefficient of 1.

. Alvays check the esolution” iB poth equatlons. f

B (:} Whern listing the-solution as an-ordéred palr, 1ist the
elenents in alpﬁabétical order. . - . a0 5
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SOLUTION BY LINCAR CoMBINRTIGN
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'he ]inear ccmbination method involves compbining the gqpatlo?s ‘under the
sration of addition in order to have onc of the variables 3.1 out.

26

EXAMPLE: 8x - 2y = ¢l
4x + 2y = 22 ()
12 x = 48 (3) (1) + (2)
X = 4 (4) solve (3) for X
16 + 2y = 22 (%) (4) in (2)
2y = 6
Yy .= .3

SOLUTICN: (4,3)

EXAMPLE: 2x = 3y = 7 (1)

6x + 2y = =1 (2
4x - 6y = 14 (3) (1) times 2
- 18x + 6y = =3 (4> (2) times 3
22x = §1 (5) (3) plus (4)
Xx = .5 (6) solve (5) for x

1] = 3y = 7 (7)) (6) in (1)
y = (8) solve (7) for Yy

- L

SOLUTICN: €.5.=2)

J
!
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EXERCISZ THREZ: A
SOLVE EACH OF THEZ FOLLOWING SYSTEMS BY USING THE LINEAR COMBINATION MITHIZ:

1. 2% +y = 8" 2. 4x + ¥y = -] 3. x = 3y + 3
2x =y = 4 2x + 3y = 7 2x = 9y + S
4. 3x = 2y = 12 5. 5x = 4y + 2 ° ®. 2x - 3y = -14
! x + y = 5 X + 2y = =-8° 3x + 7y = 48
7. .5x + .2y = 1.3 ® .3x + .4y = .6 )
) 3x + 2y = 1.1 x - 2y + 8 =0

NOTES: When copylng the problem, arrange so that the sanme variables
are under each other.



SECTIoN FOUR

A system of
Careful)y $sing :he
on the eliminatien

System to two €Quaticns

3x
X
2x

Eliminate y
2%

Jse (4) & (6)

The solution

TES: There are
just one o

It i1s Very.important to select one of the variables
It tuice. Sé equations {n Palrs; f.e. (1) 20, 1
(2) & ¢3) €@ result jg 3 new System=--two equatijon
Unknowns. '

three egua-

of

<+
+

many ways to
f the wvays,

incar So=pinatj

=-3x

THREE FavaTrous WITH THREZ yyxyowNS

iS can general
Cne usually

.ons “ith three Unknew
°n mectreg.
°f the variables twice

"ith two Uhknowns,

-
oe

2y = 10z = 9 (N
Y+ z= 9 (3
Y = 32 = -3 4 )
3x - 22 » 14y ¢2) , 3 .
2y = 22 ==18 (%) (2, times -2 .-
X = 12z ==y (6> (1) + 3 N
* 36z = 33 .(9) (g, times =3 -
34z = 34 (g, (4> + ¢7)
2= 1 (9) Solve (g) for 2
X = (10) (9) in (4>
Y ® 7 €115 ¢9) apg (10Y in ¢
is the ordered triplat: €1,7,1)

nts a Plane,
- Y‘ax,so

e

ln order to Teduce
Study the following eyan

ly be

S
mUsT o

o]

- .o

2)

To graph the
and a 2->
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ERTafisE FEUR
SOLVE EACH CF THZI FCLLOWING: o, s ‘
. 2x ¢y + z =13 z.
x ¢+ 27 ¢ 2z =11 =
x + 27 + 3z = 19 x
3= X + 22 = 7 q. -X
2x = y + 3z =9 - 2x
Y-z:l =4x
5., 2x = 3y = 4z = =21 6. 6x
-4x + 2y - 3z = -14 -3x
-3x - 4y + 2z = ~10 -2X
v
9, 3x + 2y =2z = T ‘8. 2%
5x + 3y = =12 + 22 4y
2x ¢+ 3y = =5 +° 2T 3x
] 9. 3x + 4z = 20 10.  4x
y - .5z = 1 X
5x ¢+ 3y = 19 3x

SECTICN FIVE

. For this section
- AND TRIGONOMETRY
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N
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291 and 292.

SECTION SIX

Use text as abov

.
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' WORD PRCBLENS

use the text assigned for the course.
by Dolciani, Sorgenfrey, Brown, and Kane, see pages
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From ALGEERA

NON-LINEAR SYSTEMS -- VARIABLE IN THE DENCMINATOR

e. Page 288, #33-39.

NOTE: Use text pagei 283 - 292 for general review.
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ALGZRuy z3

1} Solve These Svstems ¢f €quations oy é:qhing.
¢) Siate e selution co:,
B .

C(hgd( your sz:.-:, .‘
‘(1').""'5"5 _ (k) 3x -2y - 6
y'X'f'l w-‘cx- 12
(2) 2x-y-9 (5} x -2y
x 42y =7 , / 2x = 3y = 2

: lix -y =
22 x4z 8 .
X =2 « 2y

2I. Solve these algebraicallys:

¢ 2x « - ‘ (6) 2xo§y-8
) :-5-? . =3x * 7y = 17
(2) 23 : (7) 3+8 =10
3t-5a2; x*_y
(: 2X - lv = 22 £-L -8
‘y’li“.:‘ L 4
g - .
(8) Q‘&" =3 o
(L) gx « 3y =12 3 — =
éx + 5y = 10 :
X+ 1y = -L
(5) fy-x-é 3 10 5
Jx-y=2 (9) 2x »y <z 23
X *+2y+2z281]
ox.¢3y022.19 .
(10) . a+dezee g
=32 + 26 + L s 3 ’
La + bb + 3¢ « 13 - e
\
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QY (28,3)  cesnzistans
23 (61) semsrzcons
) ¢ incensistens

e ?(x,yl:v x -2y . 6'§ consisters
{5) L.2) censizzan:
-(l) )
(@) (-2,-5)
(3) %(x,y): 2x + Ly = 12’)
S (Ol
(5) no sclution:

(6) {-1,2) -

{7) 1,2
5 13

(9)  (u,2,3)
(10)* (3,L,-5)
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