7.5 Solving Quadratics by Factoring
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Foundations 11 Unit 6: Lesson 6

Solving Quadratic Equations by Factoring [7.5]

o X1k
Let's start slow. What do you need fo know to graph: y = x* + 8x + 15 "4~ ik
verkex
Can you do it? U <"\Y2 +Ix 1S - Aireciom
/\\ /‘ (X *SXX "53 5"\1\'\(

:\ HEANS NRENEAEn x=-%,"5

N / MENEEEEE

\ waEs |

Bl E=ER4s FaEmEmERE Necley: -3+ -8 - -4

! \ EE Y UEEEEEEE o 3 o

@ = ')cz-r‘gx +\3
ra: ("—\SL AW \S

(3:_\

What patterns do you notice with the following numbers? “=cfect Squares

353 s- 5 =1 3. € x - X J‘/‘A
N N/ N/ N7 ~7 ~
4 9 16 25 36 49 64 81 100 x?* y? ;2
7\ J \ /N N AN AN
- T ML %€ PRI

o
What do you notice abgngThe following quadratic? = (Qec* Square Ac"{t\o\‘m(l\

\;2 +12x+36=0
(X + L)X+ o)

Can you show me another way to represent it?

(x+
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Foundations 11 Unit 6: Lesson 6
x=¢
Using all the tricks you've re-visited so far. Solve the following equation.

——

* I know it's tricky... do it anyways! So s equal ‘o Z<ro,

—Qac“(o(
Ox? + 42xl=(—?9 hitvih

AE ~HAx ~ e =0o
(3% +71)X3x* 1)

\//
3x+1 =0
2wz =1
x=31 -1
3'3

How do you know your answer is right?

. Rtp\ace X woiMA -‘13 . J% r(g\f\‘\ e
. ?OLCJVD( brockets uJolr'B FoiL +> chheckl.

Making it work in reverse. What quadratic equation could have the roots - 6 and 8?

=\eft side >yourt 3°°d

Y
O +bxxC=0 *-int zeros,
Yoo ¥\ - -9
X = -\ %x= %
X4+l=0 X-F¥ =O
(x+o)=0  (x-®)=0
() (x-%) = —>Usc Fil
TN o expond K- Ax-HE =0
(x+)(x-3) =0 .
)
2
Y- Fxrlax -H¥ =0 “él‘)(. ~Ax - P

’)(7‘—&5(—\-\{20

*Time to work on the assignment - then a quick write to show what you know*
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Chapter 7: Checkpoint & Checkin (7.1 - 7.5) | Unit 6

@or each of the graphs below please state:

Vertex: (‘ 2. 4) \/< \)\/
ity i il
Y-int:___ QO / \ / \

Domain: X2 K // \ / \
Range: j S L* i
& /j"\/\'X

25 Solve for x:  -2x2 + 2x +40=0
-2(x*-%-20) = O
a2 (X-5YX+4) =0
X-§=0 = X=5 )(4“\3,‘(/((—";YS

o

Y-{-L(?,O — X"'q

Ouxly v

_ - ' b

S17U_ L-05 xe0S © e e

. e Rl i
vl (05, Y )
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Chapter 7: Checkpoint & Checkin (7.1 - 7.5) I Unit 6

S |
% \ 3 > Solve this quadratic equation by factoring. (H"l\'\' X mvxsmuﬁ\p\:g \;\_\jﬁ-\’\

0.125x? - 0.875x = - 1,5\*8
X* - FIx =\
X"-Ix +iy =0
(x-4Yx-3) =0

X -k = Y amd 3

(\\,0\ (3)0)
o ik
il
4 > Solve by graphing: 2y® +y-15=0
EF JmnmmEmn p 11 1o 1R
et J ! ! -3 o
(i
| —( |-
. o | -s
|58 8 deasees Ll ki
A 3 \-s

\«,/ 5[

Coes X-axis oK
-3 oad &S
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7.6 (1) Vertex Form
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Foundations 11 Unit 6: Lesson 7

Vertex Form of a Quadratic Function [7.6]

Quadratic functions can be written in general form or vertex form.

General Form:y = ax? + bx + ¢ Vertex Formiy = a (x - p)* +a
Foctoced Bem = Y= a(x-0Xx-3)

Investigation #1 Analyzing the Graph of y=x%4¢ Y vh

| &
The graph of y s shown. \\q / I

/|
a) Write anpequation which rcprewcmu cach of the following: \ T l 71—
9 xS x*-3 \
P\)ed'ef -ﬂ1)+3 oV =fx)-3

folm 3‘\3(\“”3 +3 ‘\(x-w)

~

=7

SSENE

wk & indo

J 4

.,

LA
'-1

(©,~3)
b) 0 tch y =j{\)+3
and y = flx)- 3 onthe gnd

4
.t

v

What do we know? 0'\*5 'W\l gt oowdi/w\c O’\'
(&c&tx.

T moves vertr< wp
i

I tioati ) : ; - L | /
nvestigation #2 | Analyzing the Graph of y = (x = pp : / T

il 4

The graph of y = f{x) = x” is shown. . \ \ , //

g " : . -l s \XJ

a) Write an equation which represents each of the following: S T3

* y=flx+3) o y=flx-3) ] - T1

\)Wﬁ- 3- (,“5)"40 j (x- 3) ~0

g A O

)) f.lse a graphing calculator to sketch y = flx + 3) and y = flx - 3) on the grid.
What did we learn? ? mm ‘\’(NL "™ st The Ucff
QXCcp’V e s e ¢ hanetS . T4 waves the olap
Cy ﬁ\l\f 11 \g{'jg

3o
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Foundations 11 Unit 6: Lesson 7

Putting it all together. How would you explain Vertex Form to someone else?
+ £
& 6\ C Sk\‘“’ wp
-0 VY

(X P)_‘(_ % or down

r,b\f (,P scpt \ertox

Show me you understand:

Equation . | Equation
. i g . . v/ 2 l
Function Representing Vertex Max/Min of Axis of X
¢ i Value | ¢ .
Function Symmetry

y=flx) y=x* (0,0)| miny, 0| x =0 \
y=fix+2)-4 3=(x+33 -4/ ,-‘:lj Y| X=-a X

=tp o] y=oegf +q R, q) [, 4 x=B |

Time to show off:

-

Consider the graph of the function f{x) = (x - 2)* + 3. A
a) Without using a graphing calculator, sketch the [
graph on the grid.

b) State the coordinate of the venex.(; 3 )
, .

I X
¢) State the maximum a]ue of the function. 5 L 5 -

d) State the domain and range of the function.

Dt x €K ;
Ry 4 =5

i
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Foundations 11 3 - a(X' P\ -& % Unit 6: Lesson 7

Example: Determine the quadratic function corresponding to this parabola.

| e verte (3. 8) é—p\uai&t)sormdm

L \ . i1
ARNEEAmAWEEE jzo\(x—jr)L-VK
o g —N2-16-
LT - T L \,\ij

@\q’ e \QC) AQC) Z\}J'av\é) &)
[ Prpds o 7
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7.6 (2) Vertex Form M W j@(&

Foundations 11 Unit 6: Lesson 8

Vertex Form of a Quadratic Function - Day 2 [7.6]

)
Vertex Form. What does that look Itke agam')%’ ev'\\;e:u“ﬁ:: i‘(’ﬂ

Y=o(x- o) +q
%‘:i’:ﬁg‘@;i;;};gt

So what about “a" ?

1:1” OO TIVER (oo e
W"Xl ré I N | I \‘ ['g l'
3 ¢ \ | I’ \ U4 . f - 7/
0’, 50 "«’ *l e \ ) g
J' J' J‘
2
W‘\{l%‘w\ J:(’('P) "’% Graphing with the Method of Differenc
Graph: y—(x+3)2—2 imeb 54\,3,52
9= (=342 »
—> vectee (-3,°D | D xeR
D P\O‘\’ \verdex< { R‘- >3
O as) <FgT | S
\ / ' : p
oio \‘A)OW\,M\&W‘\E i \/ v Mb%s\dmw\-
\° 3"70\)'0(\‘\01)3 5 X:-s
|+ S over\, wpS YN “"&*3‘
W ¢ .‘ &—:-
adwayo maasurt fom i lank pow\x ‘
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Foundations 11 Unit 6: Lesson 8
1
Y= N(x-9) +94

Sketch the graph of the quadratic functiony = -2(x + 4)2 + 10.
State the domain & range of the function. P=-Y 1 =10

\)QTA’(Y ("L\ ) ‘0) werles

A= -2 —> gpens down [ A Dorek
v R‘ <10
=S
Mod 1 | 3 J&R
B o\ees ol ]
_2.3 =76 ove) downlb ERE R EEEEE
-3-5=-10 over\ ) AOWV\‘O T
A
Applying it all to Real Life... tow
A soccer ball is kicked 'From“hzg'ound. After 2s the ball reaches its rmximum\\ = (a ) 30)
height of 20m. It lands on the ground at 4s. = 3“\'55 anothar P*‘ ('-\ )O)
a.) Determine the quadratic function that models the height of the kick.
b.) Determine any restrictions that must be placed on the domain and range of
the function.
Yy ¢.) What was the height of the ball at 1s? When was the ball at the same
height on the way down?
0 ) (7r4) * (2,20) vertex
(A
S \ Y= 00 +4,
- x ‘g "' 30
i %> '%—Qy 3 0»( ) “(Q(“O\“
Cine use ta pt (4,0) 4o G o
. LY & 2
\:) D O-fezu‘) 0:&(4-12\ +0
R: O < Y < 20 D= &) 2
) - - / -(-T h-f =-9 X-Q-\ +a20
3 cR -S =on 2> 5 (
) (x-3)" ook
V) = ~S(X-d) +a0 KW .
e Hor x
\'t.ﬁ_ ~< -2V +a0 IS =-S (- *90 2 %o
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h
I

\

-
—-—
-
-
-

-S (%-3) +a0
~5(\-) +30
-S 430
22
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7.6 Homework — O\(X' 2
, =t 4

.
= o (x-0) + 36
=oX +3b
0 =0y + 3k

5 (5)0)
L
Y= a(X-43) + 0S

uat any poi/\k e Svigf:\(o)o)

L
- O0s = tay)o
,g_< —,g\ ) g \(3: —().OX(X-QS\1 €0

/p‘4

T
,O~03 - O
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7.7 Quadratic Formula

Foundations 11 ‘

nit 6: Lesson 9

Using the Quadratic Formula [7.7] K \
The Quadratic Formula

(" Before we get started, a few helpful hints: |

| N

— use b w o Narialde

— & Yaa radiced v N@ﬁ\* thene &
wo sowhon

 SMow  Your geps

— /

T
Example 1: Solve the quadratic equa’rior‘ 4x* - 3 = 7x\ Give an exact answer and an
approximate answer to 3 decimal places.’

Y
ok eq™ n Lim: Y -Ix-3 =0
O pox et el o O +bx +C =0
o=
b=-1%
c= "3
\ bc o quadrabic forcmeda
@Puj m} ) X\‘ -bgsb“'qac

IO~
= - (DI - 1)
— a
= *+J4q +48

-

<
- 2 _ ¥+ a7 r—

7 Quadratics Page 15



\jﬂé - ?+%W — :}-\'Qﬁ:} o }—%i\

Try this one: Solve the quadratic equation 2x? +

N 0 o¢ ~0.35
T X2

Foundations 11 Unit 6: Lesson 9

Ol
& 5 2
- -®) 1 JEIE @\

2b
| 2(2)

U

-3+ feu+uo
U

ol
\
o0
—+
<

Solve the quadratic equation x? + 9x + 23 = 0. Draw a really quick sketch to demonstrate

what you found out. 0= |

b:Q
C:d3 —
bt [Ptec _ -( X Jar-u0es
*= dn O

{|
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Foundations 11 Unit 6: Lesson 9

Working with a partner, write the steps to solve this problem.

A store rents an average of 750 video games each month at a current rate of
$4.50. The owners of the store want to raise the rental rate to increase the
revenue to $7000 per month. However, for every $1 increase, they know that they
will rent 30 fewer games each month. The following function relates the price

incr‘e.ose., P!“J:g 1"’\2 revenue, r. wa“ }m
v
(4.5 +p)(750 —30p) = r
A NWAAAANAN

Can the owners increase the rental rate enough to generate revenue of $7000 per
month?

* /\\ ~
@ epac © wv\‘r\% (L\.‘S«-w\o) =000
© FoL 33—\ FIVp-20p = 100

de W n - «o\s 3AS = O
@ N%m\om&\’g(‘" EO\D ~ 0 == c,

adradc bt \br-Hac
@© Wse g\:;\ j}\: - p= b %0\ |
N P e R T e )
I >

-— '\' 8 T T e
> - \ e TR K
— i g ° gy
J—

at =10
" wno oludion J;0( P Yok Wil alww
o vevenwe Y, $3000

K\D(-&C%CQ, on MxY d 90\06(8 %—& (&Cto\a(
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7.7 Worksheet
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Foundations 11 Unit 6: 7.7 Worksheet

YA Solving Quadratic Equations
Using the Quadratic Formula

Keep in Mind

» ‘The roots of a quadratic equation in the form ax* + bx + ¢ = 0, where
a # 0, can be determined using the quadratic formula:

~b= V¥ — dac
2a

» You can use this formula to determine the roots, if they exist, of any

x:

quadratic equation, even if it is not factorable.
» The quadratic formula will give you an exact value for the solution.

» If the radicand, &#* — 4ac, simplifics to a perfect square, then the equation

can be solved by factoring.

» If the value of the radicand is negative, then the equation has no real

solution.

2. Suppose you were to solve these equations using the quadratic formula.
What values of &, b, and ¢ would you use in cach case?

a) 3 —2x+1=0 b) —2(x—1)Y—-1=0

4. Solve each quadratic equation. Identify any equations that do not have real
roots. Otherwise, give 2 @
a) 2 —x—3=0 c) 16 +8x+3=0

x’—6x+2 d) -2+ 8x=3

'ax‘ox;\o

OE éta\ o)
2 (\
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a2 ()
N O
© /: cralm

3t§\‘°“/

Foundations 11 o g Unit 6: 7.7 Worksheet
landscaper is designing a rectangular garden, as shown. She has enough crushed rock border
crushed rock to cover an arca of 10.0 m? and wants to make a uniform o -
7.0,m ——1—»

border around the garden. How wide should the border be, if she wants

to use all the crushed rock? q ‘ax o Om L
@Jrax)(q £30) — 28 = low® i lc/i/ﬁ il

y'= - 32+ Jun @ dl + +dx
o- b € 6. On Mars, a ball thrown f?om the top of a spacr:craftG 5 m high could be
-\ W +SE+ LS =Omodelled byfH9)= ~1.89% + 5¢ + 7.5. On Nepuune. aly

i m topofthcsam.c spaccc : t-:mo clle t) = —.%03 + ;—@

h: i >0 How

on Mars: £ =3.% \ (Choose the positive root.)

wn from the

ch carlier would a ball fall to the base of the spacecraft on Neptune
on Mars? Give your answer to the nearest hundredth of a second.

on Neptune: ¢ = (-qg

- |42l
The ball would fall to the base of the spacccraftl'o‘(" Secarlier on Neptune.

7. Suppose a pebble were to fall from a 200 m cliff to the water below. The
height of the stetre7(r); Trrrcts s after £ scconds can be represented by the
functida A1) = —4 9¢ + 31‘ + 200. Hbdw long would the stone take to reach
the water, to : sccond? Show your work.

AR AT AR ) -b £ Jor-tac

2 a)a-—Bb e=1 ba=-2b= 4;—- -3 ‘E__
4. a-)x=1.‘3or.\'=—| ] ! JA

3-V19 3+ VD

b) x = 5 orx =

¢) no real roots

4-vV10 i+V1o
2

orx =

d) =

5. =04m

6. on Mars: s = 3,713...
on Neprune: ¢ = 1.452...
The ball would fall to the base of the spacecraft 2,26 5 earlier on
Neptune.

7. =67s
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(N3 Reuwew Nokes

1:52 PM

@Diﬂ Quodttic Eoluadtiovx 0+ oY —\C,éO’
M,Os/ X = soluthon , TS0 m*) i }j-\*\““t
1 wWhore crosses tha »x —axis

x\J
lade of values ,%

[‘0\“‘3 D&;j:':;x\j :2\
M o

' 2

- 3

3 7 Domoin = X AN
eckex Range : Yy =2-5 (min)
) (-3,-5) J J o

. «F\\- Y £ mox

X =4 ,Y"3 |
\mﬂ‘/\'\fr@—k
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o (K- DX~ .
3 T us:\u’\\oﬂS/x~‘|!\‘\<fC°p°\3

I3
o>\ ol frapow
O Zao < \ 5\/\0'\'\'/\)‘)\&

—> W Shks vp Moon

P\ «-7‘%
a,o \ler X
75\;‘1“&& (?)‘D sh %ﬁ«/\eﬁ

Quadm’ﬂc, Focmula
_\O‘V\o qac'é\i““umdu\

Jon, 2 X = O radiad %o/v\
so\\!\\ﬁ(a?\ 4 nNo SD\

7 whon
(\DOX neves CIDSSlS
X = OXS
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