Unit 2 Systems of Equations &
Inequalities

Review of Linear Systems of Equations:

Systems of Equations:

A system of equations involves 2 or more equations that are
considered at the same time.

Ex) Consider the system given by the following equations:

y=2x-1 > Both linar, Shraight lines y=mu~b

y=-3x+9
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e Determine the solution to the system given by
y=2x-1 Y -7 B ¢ von

y=-3x+9 Ta-l= - 3049 };75 (2,3 )
J




Solving Systems Graphically:

Ex) Solve the following systems of equations by graphing each
system.

Solving Systems by Graphing on the Calculator:

e Solve each equation fory.
e Enter equations into y, and vy, , then graph the equations.
The point of intersection must be visible.

e Determine the point of intersection using the intersect
feature.
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Ex) Solve the following systems of equations by graphing (use
your graphing calculator).

a) 2X+y=5—> Y“?"’-’j@
X—2y=10 - el ¥ =
s-x+]0 =+X-5 @
a7

«= Y Slopes are /
R (0 - Nﬂd""""
Y -3 (4 5) .. ppul.iuh

_-5xep Dy=-
b) 5x+3y =6~ _?_.%z b . Y ';?"“2

>N

20% = 2412y 3 o
> Zr ety ogdiasy®
Q usﬂu:-w



Solving by Substitution:

e Solve for one variable in one of the equations (choose the
one that is easiest to solve for).

e Substitute this expression into the other equation.

e Solve the single variable equation now created (solve for
the 1% variable).

e Solve for the second variable by substituting the value
already solved for into one of the equations.

Ex) Solve the following systems using the method of
substitution.

a) 5x-3y—-2=0

Ean |: bx-%4-2=0 - -
5e-3152) <250 1 2_77"\
D + 2l —2.=0 (T‘g)
2bx~-2=0 { Y==7
26x=2_ i
'_jf 7 53

FeE (50)




b) x+4y=6 A= -Ulg-l-b
2x—-3y=1

Ean2: 2x-%y=| X=-‘43*b
(-dyie)-3y= | =oy4(1)+b

"8y 123y~ =4 (2,0)
~ty s 1-12

- g-‘

=1 "1

C) —-2x+y=9
5Xx+y+5=0



Solving by Elimination:

e Arrange the equations so that one is above the other and
corresponding terms and the “=" sign are aligned.

e Manipulate equations so the absolute value of the
numerical coefficients of one pair of like terms are the
same.

e Either add or subtract the equations to eliminate one of the
variables.

e Solve for the 1% variable.

e Solve for the second variable by substituting the value

already solved for into one of the equations.

Ex) Solve the following systems of equations using the method

of elimination.
a) 3x+2§=19, SV
+ Sn-u=5H Sub x=3 el d'\'aml:
% =—281 aa) 4—25 =]q




b) x+7y=-25
5x+13= 7y Tearromp o we

(47 ]
P N
X+ =-25
5 s-13

Sub %= inte m;,cm-\
_Bx* 3-!-@.-:-25
Mx = =12 Fi= -28
= 2
LL=5! ﬁg'"!l

c) 4x—-2y=-16 x2 - ~Yy =~
8x+3y =-46 +§2f-qb

3X+2y=06

X 4y xb bl._ yL | =7~'|—.. *8, =
d) Sty =4 > Tt 2 By M
3

Now Try
Worksheet




Non-Linear Systems:

In this unit we will now consider systems of equations made up
of a linear and a quadratic equation or systems made of two
quadratic equations.

Possible Number of Solutions:

Linear-Quadratic

Quadratic-Quadratic




Steps for Solving Graphically:

e Solve each equation fory.
e Enter equations into y, and y,, then graph the equations.
The point(s) of intersection must be visible.

e Determine the point(s) of intersection using the intersect
feature.

Ex) Solve the following systems graphically. Round to the
nearest hundred if necessary.

a) 4x—-y+3=0
2X*+8x—y+3=0

b) 2x*-16x—y=-35
2x* —8x—y=-11

c) y:—%(x—6)2 +18
y=-2(x-14) +16
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Ex) During a stunt, two Cirque du Soleil performers are
launched toward each other from two slightly offset
seesaws. The first performer is launched, and 1 second later
the second performer is launched in the opposite direction.
They both perform a flip and give each other a high five in
the air. Each performer is in the air for 2 seconds. The
height above the seesaw versus time for each performer
during the stunt is approximated by a parabola as shown.

Height Above
Seesaw (m) -]

R
Time (s)

a) Determine the system of equation that models the
performers’ height during the stunt.

b) Solve the system graphically using your calculator.

c) Interpret your solution with respect to this situation.

Now Try
Page 435 #1,2,4,5,7,9,
10, 12, 15,
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Solving by Substitution:

Linear-Quadratic System:

o Solve fory in the linear equation.

o Substitute this expression into the quadratic equation.

o Solve the quadratic equation by combining like terms
and using the method of factoring, completing the
square, or quadratic formula.

o Solve for the y-variable by substituting the x-value(s)
already solved for into one of the equations.

Quadratic-Quadratic System:

o Solve one of the equations for .

o Substitute this expression in for y in the other
equation.

o Solve the quadratic equation by combining like terms
and using the method of factoring, completing the
square, or quadratic formula.

o Solve for the y-variable by substituting the x-value(s)
already solved for into one of the equations.

Ex) Solve the following systems using the method of
substitution.

w* A Whn 2=5 5
a) 5x—y=10 ‘,ﬂ"" 5x-l0=y y= 5¢5)-10
X°+X—2y=0 =15
g NN\
z_"'*z-z(’:':x-lb)=0 When x=4 >
X2 +2= 00 +20=0 Y =:>(q)-lo
X% -qx420= 0 .
o
(x -5 Y=Y )- 0 (s,lﬁ) (4, )

x=5 =
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~ b)) y=3x"+24x-41

b y 417 =0 Y :SalnaJJ Selved For @

bx—mu +17:0
bx-3x'-2vas Y1 +1=0

-3x*-I1Bx+58=0

VELY = Solwe Quad.
wn =7 .8729..
1= [8 2 1) -ucaXse) Y= bast
2(-3) (1 5279)*11
* 18147020 =30, 927
-6
xX=-3.371 x=1.3229 Uhia x=-8.312A
V=0(-8.2729)+n
c) X2 + 2y =40 =-%2.931y
Y1220 (2mp0sm) (-0.37m,-%.5m)
w Wen x=9 5
22+ 2(-3x*12) =4D y=~58)+)2
12 =bx *+24-4yped f;:-'q +? 731 i2)
X¥-bx -0 _ o el (-2.18)
When x=-25 -
( 2-8)x+2)0 Y= -3(-2)+12
x=8 x=-2 b2



d) 3x°-x-y-2=0
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6x2 +4x—y=4 - Y= bx*+lix-Y

When x2-2 5
() y= b(-2) +H-2)-y
*l4-8-4
=7
Whun x=°8 5
Y~ o) ()4

(-2,12)
(-9

[ia%]

D -(bxt+Y4x-Y4)-270
Axr-n ~bxt-Yx+4-2:0
-3x?-5%+2:=0
x= 5 -LJ (-S"-4(-2)2)
T -3)
5 HiF
e gers - LEE
® 5"'73-2 -6
-~

e) y=x"+6x—28
X° +12x=-34-3y

“fag-u

=2



f) 4y+28=x>-12x+36

Yy —65=2x"—24X % 7: 21"'2'{:0-5

I‘l(ﬂt‘-qu -l-U.'p) +98s X -12x+3¢

8x2 - 6% +2:0 28 =012 * %

Ty2-8ux +232=0

x = 8 tJl-BH)* -4CTX282)

2(7)

“By<+
]

(\ldtin\\q! hur / _

b ——— _

Vhn x=6 5

(p Y= 2(6)- 2406) *6>
= 72, - My+65
==

Now Try
Page 451

, 8,9, 13,

e

14
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Solving by Elimination:

e Arrange the equations so that one is above the other and
corresponding terms and the “=" sign are aligned.

e Manipulate equations so the absolute value of the
numerical coefficients on the y-term are the same.

e Either add or subtract the equations to eliminate the
y-variables.

e Solve for the x-variable.

e Solve for the y-variable by substituting the value(s) of x
already solved for into one of the equations.

Ex) Solve the following systems using the method of

elimination.
) G 2y = w1 (27
4y = x* ~10x+13 Yy= o+*- lox + 1%
ll5= O -bx+5S8 when 2:-%95
“Hy s 2 - jox+l3 =-3 x*18
Yy = = -Jox Y %-z 5
02 -x* +4x +45 Sow Qued. | c- 3 (5)s 28
2 2
-.--L[to.«)(qt-'-l(-l!ﬁ\ —~—— = Z'Z-
) Whea X=95
=Yy ﬂ—— y= -3 ()2

,/"”) L
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b) y+14+x° =-14x =» y= ~-1Yx -4
y=5Xx+76

he _ - ¥ 52 47
When x--)‘l ? O=-2-194-90
Y=56a)+T e {on
o (x*+19x+%0) £ et
When x=-103 == ( 7:4-‘!3()(4-!03
\Iz S(-10)*»76 o x=-q Z={0
=26
(~2:31) (-0, 24) l
c) 4y—5=x"—6x Hy= x'-bx+5 Hys 1 +5
2y -16=3x+9 > _Z.L: 3,,,-.5@_1{3;_ bx+%p
0 = %-I1x-45
Wv.n Z=‘5 Whin 2=
_z 5 0 = (25)X1+39)
25"'" 3L‘3)"25 23. 5(5)+25 SAD x>
23=-qezs 23‘ 45425




17

d) 3x°-36x+y=-75 |

32*-511-4y=-181

30")"'51.(0_')_ =189
(OA*-90 x +2bH -0 "8 - 2|b-J ;?'sq
(= 1Dxr)=0

"2 b+ =
6(x-|ncx-~n=oJ 4B~ 2(b+181 =
“\/3:2' .

bx*-90x =-264

.. x=ll »x=Yy Whin 7(.:'“
U1 - 540) -y =-18
[ CI1-42) (y,21) B

e) 6y :(x_7)2 +3 = 63’(1"117:-1) +%
3y = —(X—:|.3)2 +9-P 33-.- (‘1-\311-]5).1
D ‘:3: A== 44942 —b bﬂ = 2 -l e
b 3y:= - (wr-13x-182+16 )49 > Sye A *+20. - kO




f) 4x—x*=4y+13
y + 20 = x* — 20x +100

Now Try
Page 452 #4,6,7, 10, 11,
13 (see example #3

on page 445 as a guide),

20

18
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Graphing Linear Inequalities in 2 VVariables:

As we have seen linear inequalities in one variable can be
graphed on a number line (one dimension). Linear inequalities in
two variables must be graphed on a coordinate plane (two
dimensions).

Ex) Graph the inequality given below.

y£23x+2 5&? \\.‘o\
¢ !/

e Graph the line y:%x+2

° e Because we want y£23x+2

(y is less than % X+ 2) shade

the region below the line

e Check your answer (check
with a point in the shaded
region).

How do we distinguish between y >2x+1and y>2x+1?

—> yi 2X+1 is graphed with a dotted ling ------------
becmen. we ore me'lw\lva points on line

— Yy =>2x+1 s graphed with a solid line

hm’m + on (ve &algo M
J P Do .
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Ex) Graph each of the following inequalities. Check your

solutions.
a) 4x—3y+12<27 U ~3y +I2< 21
-2, & =Yy~ |2+
LoYntls  FUWnnga
% 3 T3 did by,
Yow qu\'!j
SHy-5 fips.
3 3 4
T
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Inequalities with Restrictions:
Restrictions limit the region to be shaded.

Ex) Graph the following inequalities with restrictions.

x>0

2/ x —
a) y= 3 X 5 y<0

} restrictions

- Gmﬁl as usual Y:'?'.'

-5
1\;m|'

2 Shode aloe, aur line (2)
— Shade resridon n differenk:

Solutin 15 whire all cvlors g\ld'hP
AN -
15
b) 2x—5y>@ );ég
9 .
¢ L usi
3 - S G
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Ex) Mary is buying flowers for her yard. During a sale she can
buy a flat o f marigolds for $5 and a flat of petunias for $6.
If she has $60 to spend, how many of each type of flower
can she buy. Graph your results.

Now Try
Page 472 #1,4,7,8,9,
11, 13, 17
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Solving Quadratic Inequalities with One Variable:

Solving Linear Inequalities with One Variable (Review):

Ex) Solve the following.

a) 5x—4=2x+23 b) —2y+7-3y=47

Solving Quadratic Inequalities Graphically:

e Bring all terms to one side of the inequality
e Graph the related quadratic function and determine the

desired regions
o If function is less than 0, identify regions below the

X-axis
o If function is greater than 0, identify regions above the
X-axIs
o If function can equal 0O, include all points on the x-axis
o Make inequality statements that represent each region
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Ex) Solve the inequality below given its graph.

Graph of y=10x—x*-21
"t 10x x*—21>0

Y wmb hvssnph—b?

TET a2 ﬁ‘ 23‘
7] ‘Wvux.mmmmw"‘
Soluhvon

Ex) Solve the following inequalities.

a) (x—2)2 >9 ("'?" : Y= (x-2)- A
(x-2)-950

[ R R A
e

3 You aan't dell ypur 2wt inikially
S fra ¥en: grqm,ﬁdd'. Ssore
ok privaplt, Qued Rorvaa.

Where s grapn ebove ¢

[x <, x>5]
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b) x*+2x-8<0

Greph
Virey : (-2,-8)
ki 28
(a+y Y=x-2)

z
&
-
2

Solving Quadratic Inequalities Using Number Lines and Test
Points:

e Bring all terms to one side of the inequality
e Find the roots (use the Quadratic Formula)

e |dentify roots on a number line

e Use test points before, between, and after the roots
e Determine for which intervals the inequality works

Ex) Solve the following inequalities.

a) 2x°—7x>12

x-l.26 “*% +

2t =-123D .. ¥ - >
. ﬁ,ﬁ &—0— —=
X ool s/ ink :’# me

2= 7 t Al (-1)-4XA2) ~ !

2=-2"--)-12= 0 © >0
= 73JY8 € con't bl | maile : xv0
2 a2=-=2 ¢C¢O
4 &mﬂ. 2(0)*-10)12--12

| Bgh Sratr-122 3 30 20




- q _ 26
b) x*-4x<10 + e-wM W 4
x* _q-,g-}o%{) & S — —0— ?
-7 AL
2= Y CP-YUN0) o,
20 (<55 463102 ]] >0 5o
sys: m '?, \8
2 Middw. : =0 z’b
= 4+ O - le)-10=-10 €0 %
2 Right: 2=77 = 2'\117"_
iU (7)2-u(2)-10=l(>0
S R
L2

2AME o 2 z+JT-TJ

Now Try
Page 484 #1,£ 4,88,

9,10, ¥, 15

4
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Graphing Quadratic Inequalities with Two Variables:

Like linear inequalities with two variables, we will solve
quadratic inequalities with two variables by graphing a related
equation and shading the appropriate region.

ex) Graph the inequality given below.

yz(x—5)2—3

¥a

e Graph the parabola
y=(x-5) -3 Verkex:(5.-3)
e Because we want
y3(x-5) -3
(y is greater than (x—5)*-3)
shade the region above the
parabola
e Check your answer (check

with a point in the shaded
region).

| I SN R ]
h f 1 f

IR

| [ I |
ol Al Bl AL

*Remember
if y<or y2> useasolid line

If y<ory> useadotted line
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Ex) Graph the following quadratic inequalities.

RN R

- RER

Verkex : (3,1)

¥ dofled lire B2k 1n qur
scubton.

Verks :
xt-22-%
1*-2x+1-1-3
(x-1y*-4
2 Y S W G
Xeink: 92 9x-3
( 1=-3Ax+1 )
x=2 x|



Now Try
Page 496

s 3,4,6,8,
BN X7

oz
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