Lesson #67 .
Solving Quadratic Functions by Graphing

Success ¢ riteria: I can find the zeros of an equation by graphing, the table and factoring.

% The graph of the equation y = x” +2x—8 is given below.

%

‘\\_

(A) Locate the points on the graph where y=0
and write them below as ordered pairs (x, »)

A
\
\
\
” b 0 4 x
(‘4‘90) (Z 90 ) —\% 1 /
(B) What are these points called? \
X—=int .
20005 Solutiong *

() Remember that every ordered pair on the graph makes the equation y = x ?+2x-8 true.
Choose one of the points from part (A) and show that it makes the equation true:
y=x>+2x-8
0= (-4)* + 2(-4)-§
0>l ~g-g
0=0 v

(D) Graph the function on a calculator and look at the table. When does y=0?

-4 na 7

(E) Find the zeros of y = x* + 2x -8 by factoring. What do you see?
=t b=7 c--¢ H.: (X’fJ\‘»\ X~7 )

So far you have learned 3 methods for solving quadratic functions. After setting the equation
equal to zero, you can:

1. Solve by Pﬂﬁhﬂﬂﬂ
2. Solve by ﬂmp\ﬂﬂ\ﬂ

3. Solve by b\(,
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/
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/Example #1: Sol ' 2
‘ ve the equation x* + 2x = 3 by graphing.

| x?+2x=3 A ; |
| 2 i
Solutions: X=-% and Xx= \ \ i+
-6 s Dl 4 3 6 ]

Success Criteria: I can find the zeros on a calculator using the “zero” feature.

To find the x-intercepts (or zeros) of a graph using a graphing calculator:

While on the graph screen,
STEP #1. Press then press then choose "zero

STEP #2: Move the cursor to set a Left Bound then press ,

then set a Right Bound then press ,
and then press again.

Example #2: Use a graphing calculator to find the solutions of the equation.

(A) x%2+24=-10 (B) x?-10x=-16
YL 424%+0= O X*-10%t o =0

Solutions: Solutions: (%IO) (Z, O)




: 2 =-T7x .
Example #3: Use two methods to find the solutions of Xx° +0
[‘\

Method 1: Factoring Method 2: Graphing calculator\\
x*+6=-Tx x*+6=-Tx
(0 xz 11 X+(p=0
t}(‘ (x+ 6)(x+1)=0
1 -
X=-0 X=-| P
SOIU’% = "'LP and xZ—\ Solutions: X = mu and x:w]
g R,

Example #4: Use your graphing calculator to determine HOW MANY solutions the equation
will have (0, 1, or 2). You don’t need to find the solutions.

—x2=%’x—5 ) x2=—4
0= X "+4x-5 }f, 7 ; AE, -D
WO Selufans no  solodons
Example #5: Sketch a graph with the given number of solutions:
O solutions 1 solu;cion 2 solutions
. " U A R f"{\
I TN i - ) o




wer questions
N : : tor to ans

Success Criteria: | can write an €quation to mode] Projectile motion. I can use the calcula

about a situation,

| Example #6: A foot
velocity of 75 feet p

ball player kicks a foo

. “ e, 1 1
tball 2 feet above (Ile gl ound Wlth an nitia up war
Cr Second.

; ' in feet) after ¢
(A) The equation 4 =—16;2 4 Vt+5 will give the height 4 of the. ball :rll msetivtEdov]
seconds. The variable v reépresents the initial velocity (positive if up
and the variable § represents the initial height of the ball.

Write the equation: 4 = —|(p? +154+72

nd?
(B) After how many seconds is the football 50 feet above the grou

0.6 deonds 3.92 seonds

i d?
(C) After how many seconds does the football hit the groun

41 SeonNas




Lesson #68
Solvin uadratic Equations Using Square Roots
Wg > - =

olve a quadratic €quation using square roots.
EVALUATE 3(5)24+4 154 4

7_
(B) SOLVE 3x’+4=52 X =lb
g Sx* =48 X=4 -4

rations in problem (A) to find the value.

(A)

You neeg to DO the ope
You need ¢4 UNDO the

Operations in problem (B) to solve for the variable x
F . "y
w(})jel:zw thf)order of operations (PEMDAS) Follow the order of operations in reverse
% order (SADMEP) when we UNDO operations,

State the order in which you would undo the
Operations that are connected to the variable X
in the equation 3x2 + 4=52.

Now go through the process of undoing the

operations to solve for the variable X :
3x*+4=52

First undo: +4

Then undo: ?}

2 §
Then undo: (€x ponci w!‘i\

.ﬂ"

Example #2: Solve the equation by UNDOing operations.

(A) 4x* - =31 (B) 7x* -1H=-10
75 +5 40

g v

X*-q ;'7.
X:\l-q\ x=Jo

X=t3 X=0




- (D)

o solwhon)

Check against the graph on the calculator.

Note: Because the quadratic equation 5x%+2x—6=0 contains more than one variable term

that cannot be combined, we do not have one variable term to UNDO operations on.

' Therefore, we cannot UNDO operations to solve such quadratic equations.

Success Criteria: I can tell by looking at an equation if it can be solved using a square root.

Example #2: For each equation, decide if it can be solved by UNDQOing operations.
Write “YES” or “NO” for each equation.

@A) 3x°-2x+7=0 |® 2-2=5 ¢S | x*-2x=5
No No

(D) 4x —1=5x (E) 4x* -2=15 (F) 3x? =6
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L Review: Solving Quadratic Functions

L Solve: (x-3)x+7)=0

K-%:o Xy 1=0
73 ¢ e Rl

3
=3 el

3. Solve by factoring: 6m* +9m =0

2m(Zm13)=0
%3\_:(2_ 2m+H=0
3 73 =3

S. Solve by factoring: y* -25=0

[y=5)yr5)=0
g 3*’*““

'“":,o ““w

7. Solve by factoring: 3x* - 7x = -2

XE1x42=C
(x-©){(x-H=0
3

3
(x-2)Bx-P-0
=7/=0 =0
%,11 v |t
%2\ gl

3

)
e

alculator: vi+3v=4

A -4:0

= T4

4. Solve by factoring: x ~13x =-42

X —\5X ¥47-=0
(X-7)(x-)=0

2. Solve using a ¢

8. Solve by any method: 4x? +13x+3=0
(X2 (x41)=0
“ b

(+2) (@xa)=0
X%:?B 4)( ‘\t9\

E}-



/ Solve by the W
iven meth
od. Would there be a better method for any of the problems?

1. Factormg x +2x =35

X 12)( '55,() (:Zi:‘;}llator: x2—7x+10j0 )
(X+7)(X~5):o AR (:((453“()2) 2\)(' ® .
X*‘ :0‘) X"7=0 515 7
N ) g -
.X‘-——"} | X=5 | \ =5 } \\(-1 !

3. Factoring: x’ -

‘SQ\XH{ (X‘Q) X*Z) O 4. Square Roots: 25x* -36=0
Reots  X-2:0 y42:0 %"
D2l =2 3k

7,‘5
X-=4
X=J4
X=22
5. Factoring: 3x” +2x—8 6. Calculator: 6x2—11x 10
(alc. (X’f_(%)(x“@ X~ 0.6 |

V1 R e MRS
—J“M

(x12) (3x-4) %.if f:_:\
X410  3x-4:0




' Lesson #68b %] \
— Homework: Solving Quadratic Functl

Solve by any method:

Lox*+8x=9 2. 2x22+19x=-24
X%+8x-9-0 Ix%414x424=0
- 41k) (x+2)=0
O+ (x-1) =0 (x _t%)(x_z)
*9=0_¢-1=0 (X+%)(2%+3)=0

X=-1] =] g0 2xr3=0

3. x?=25 4. 4x2-49=0
T
-5 3% -44
. e 7)
5
Xl‘j‘ tcf,
%_,.
K= ! [if
% ¢
=57
E £



Lesson #69 T
ratic Formula |

Solving Quadratic Equations Using the Quadratic Formula
adratic formula to

Success Criteria: I can identify the a, b and ¢ values in a quadratic equation. I can use the qu

solve a quadratic equation.

| The Quadratic Formula: (Useful when the trinomial does not factor)

For any quadratic equation ax® + bx+c=0 , the solutions are

b= A b* —4ac

X = . “
20 We can read this as: “X

equals the opposite of b , plus or minus

the square root of b squared minus 44C, all divided by 2a

Example #1: Use the Quadratic Formula to solve the following equations.

T(A) 4x* -13x+3=0 (B) _5x2+x+4=0
~6,b=| ,C=4

Solution: First pick out @ =

First pick out a=4, b=-13, c=3
_b+Ab? —4ac
x_—bi\/b2—4ac X = . \/2:_/_——_

2a
- - 2 _ - 4
- (13 1) - 43)3) = 5>ixﬁ26(35)4<s>( )

2(4) B——r
X = 5% ﬁ'} + ‘30

e e —

13 £ /169 - 48 -6

x = S—
8 (- St 105
=
13 + 4121 ‘
¥ 8 X - 5\1 E()a t’i_/p
3 )
13 +11 /
X = \
B 54 10.15 5-10-25
- =10
- l() pe
13 +11 13 11 |
T or g 15.26 -9.25
22l TS
ud |0)

pn?t o gel -~
B 8 \”La’w\ 10-52

x=3 or X =

S|




l(\C) ~x ~1~—6 __4 2
(Note él &1* (D) —4x+1—— X
E ISt put it in standarg form) 4)(1 -—4 Y\-H =()
O X= 4t Jem4(a)(1)
= b o) (%)
X = 9T JHTamm K= 4l
- Lt - 4]0
X -\ZJE X=73
- bt 37 =
=T 1
X= ©15.bl, 4 \
7 40_4 40 4
[ LAY 3 't
45, G, (0-5b
e )
el 0.3 \= T |
’L = -%5! 2 '\9‘_\1_,

Example #3: The average monthly bill ) (in dollars) for a customer’s cell phone X years after

the year 2000 can be modeled by V= —0.2x% +2x + 45

. In what year was the average
monthly bill about $50?

P
s " . Y. 3 7 o
T TV Ly N T
L)Y{v miNAE VAR L &
A o
-50 A




Lesson #69b W
Quadratic Formula Practice

Success Criteria: I can identify the a,band ¢ va

. . . i ula to
(‘SW lues in a quadratic equation. I can use the quadratic form

The Quadrati ;
atic Formula: For any quadratic equation ax? + bx + ¢ = 0, the solutions are

—b 4 \/_m 1. Set equation equal to zero.
X= 2. Identify a, b, c.
2a 3. Write the quadratic formula.
4. Substitute values.
5. Simplify (calculator).

Example #1: Use the Quadratic Formula to solve the following equations. *

() 2x7-4x-6=0 B) 2x’+5x-12=0
Follow the same sequence of steps as (A).
Pickout A=/, b=4 , c=-{p 6=2 b=5 C=-12

NERCINEROND)
: -bt+/b>-4 4
Write: x = 2 a & O 1 J25 9

4
X = -5 {12
Substitute: %
X--21l
=8t A(c4) 42 )0 L4
x = ¢
2(2) “5S¢ il -5-1)
Xz 3 liviag \L 4 =
4 / Q.‘. “‘?‘” g‘*
; - 41 fi? {n W ] A B
Simplify X T"ﬂ L;l‘:"' \, -4 $~§“}g 4 éﬂ

(C)Graph part (B) on the calculator and find both zeros.

X =5 or X =-4




| (D) Solve 2x* +3x =8 (E) Solve —10x+6x2 =3 \\

(Note: F Irst put it in standard form) G x1-|OX't 5:0
X xR0, b3 ceg| VO D <>
X< ‘th'kT D) B x- o2 Jewr-4(6)(5)
X= "2t {9+ X= 21 Jiso-izn
4 Iz
X= 325 y- ©0x{-20
5 3
X= 318,54 "

Z .
el N ho_Solion|
21854 -3-g.54
e 1

5 1 -
(F) Calculate 5

—4ac from (E). How could that help you determine the answer?
2
(10)*- 4 (6)(5)
100 -120

-10 e (J(;ﬁ'\\iﬁ

— S

Example #2: The number y of Northern Rocky Mountain wolf breeding pairs x years since
1995 can be modeled by y= 0.34x* +3.0x +9. When were there about 30 breeding pairs?

= 0. 3852 42w ok
%— 034X ¢ ad
- e —
! 50 YA ,«,}
' ¥ "‘%{}sp‘é
0O - O ’"‘,i L, 2., 21 P ¥ 3
RO % o 0 OB o) S A | P

N K2 4.,

DLt - ol

363 a3 _pa

th‘“g - [\WAPY 4




Lesson #70
L\ Choosing a Solution Method

undoing operations; factor

Suc G
cess Criteria: I can solve quadratic equations by
nding on the problem.

cal : :
culator. T can determine what method is best depe

2
Solve x* =3=0 by different methods:
b) Factoring

not factorabre

a) Calculator

X=*[13

¢) UNDO -
) IOmg operations d) Quadratic Formula
X5s3 A=\ b=0 C= -3

X {5 x= 2 Jor-amed)

- Y3
X—t\.—q oL
2

See Concept Ma
p .
W2 112

Exam . . _
calcm};}(e #1: . For each c.equatlon, decide on what method (other than by graphing on a
or) might be easiest to use to solve it, and then solve the equation.

ing the quadratic formula

or the

|

(A) x*-10=0 @B x-10x=0
Whic%l method appears to be easiest? Which method appears to be easiest?
UNCoNg Dpe\”zx\\on S Fachoring
g AL, LRAG 2E §e
Wh?/?l - Why?
o +0 AT L Rl

x "\D N gﬁ:) +§Q

=10 Vo)
i =15, B\/_”ig&

\




v

4

4 !(C) x> +8x+12=0 @) 45 =36
" Wl;;l;omethod appears \t[o tie easiest? Which method appears to be casiest?
‘ ¢ ‘(W\j or C[} U a‘\'[)r U .
| ndoin ations
Why? ey 9 opet
VA b=§ c=2 &
VAR g
(X«t (o)()(’(’l) O 4
A }é XX 7 Oz x:=9
| b e -
\ x=-] |[x=Z X2 33
\
1 L///
— =
((E) x> +2=>5x (F) 4x? —7x-10 .
| yE-5x41=0 Gyl Ix¥10=0
Which method appears to be easiest? Which method appears to be easiest?
91 XA aleuhaioy U "
Calewlator / Qusd Foim Colclaipr / Quad T
Why? _w Why?
o=\ b= C=1 64 b="1 c=o
K= 52 Jr-400) x= 12 /j{”ﬁi:,, )10}
fn‘}
5+ Z(n A “%q Hfafb
Yz 2= d535 s
s W= 1% 3 \u
)= 52l a2 412 )
2 2' - —i— Ej h’—x
(= 514 9 ‘\\m gphvtion
'2. \)
2.08%.
A "Eﬂ




Lesson #70b

Success Cries Solving Equation Practice
iteria: I can determine how many zeros an equation has by usin

®Quation ¢ my calculator. T can solve quadratic
S usi .
using many different methods. I can answer questions about a ¢

al life quadratic model.

Use :
or 2)}’0}1; graphing calculator to determine HOW MANY solutions the equation will have 0,1,
- Lhen find the solutions using the given method.

. x—-20 by Factoring |o><2_
8

(X+ ID\ (X.Zy

Number of Solutions: 2_

Solutions: ’\D, 2.
X‘H)zlo X-2=0 ’
P W 212 i
2\
) _
2. X" =-4 .
by UNDOing operations Number of Solutions: O
X=J-4
Solutions: {)O{E
ho solvtion
3. 13 =2x°+6 .
2 b g
‘?gj( Ry y Quadratic Formula Number of Solutions: A
N-"7Tvl
| UF\:X -1Bxr o (A7 b=-V3 (¢=(, Solutions: (\{» “;
) S "‘4\—6’5‘\,1-&&)&‘) '
z ;E.m (,.t 2
' 2 4 f‘;}i
- 19t 3w L zen
4 g D S =

y,
&

What other methods could have been used other thaﬁ Quaératic Formula on #3?

= @‘mrmj Calcvlador

2 _ ;
4. X ] =3 by UNDOQing operations Number of Solutions: 2.
X= 48

Y= :\;2’%5 Solutions: ":Z.?g




by G i
£ ITap hmg Number of Solutions: ﬂ—
Solutions: 0.16

e : /Z B 1:; by UNDOing operations Number of Solutions: _1_
2x=19 , Solutions: q’6 |
2 2

X=9.5

Solve the remaining problems by any appropriate method.

7. 2x2+8x:0 8'x2—4x:——
\ R o A
2% {y+4) =0 X -4y 14 =0
=0 x¥9=0 (4-2)(x-2)=0
Lz s X-2:D  ——
o - ~’4”:'"‘°"‘ [ ) ...‘7 )
A= Ds ’ X= "‘Qj _ %jé:&“ﬁ
9. 3x+=8 ° 10. 3x° =48
-4 & 3
%zi — X7l
2 5 }(‘:{)ﬁf o %3@

h=-16t* + 50t + 6 , where # is time in seconds.

a. What is the highest the javelin gets?

45 0025 feey

b. How high is the javelin after 1 second?

A Ft

c. After how many seconds is the javelin 30 feet above the ground?

0.59 7.5%




