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Foundations 11 Unit 6: Lesson 1

U Exploring Quadratic Relations [7.1]

Quadratic Equation

A quadratic equation is an equation which can be written in the form
,— degree =3 lwaye ! /5\“\@\\3 °°\":j o¥F0O
ax®+ bx +¢=0, where a,b,c ER,and a = 0.

L \}-—\n‘\' (\(203

Analyzing the Graph of the Function with Equation y = x>

e Graph the function with equation 3 = x * by completing the I~ ",\
table of values. Join the points with a smooth curve. hd
The graph of this function is called a parabola. 111 //

E =

x| -3 -2 -1 0 1 2 3 \

vialH |1 [O]1 4|9 |
I ¢ T T .31, 3 AN
v - N O 2 ) N(OO) 4+
(3)" oy (" (@) (T B () ni %
Caay (2,9 () ©0) 0,0 (2w (32D s o], Syrvechy
* The axis of symmetry is the “mirror” line which splits the parabola in half.
State the equation of the axis of symmetry for this parabola.
X=0

wn
~

* The vertex of a parabola is where the axis of symmetry intersects the parabola.
The vertex can represent a minimum point or maximum point depending on whether the
parabola opens up or down.

Label the vertex (V) on the graph and state its coordinates.
\L "
V(oo) — _)C\rr\ihg gt

Some Key Ideas , \
.See %% = Hink U or ) “Farckrolo

(OO TR ol . Ou‘\d OW\S UPU
90 'a! is posikve = groeh \%\r\cxppa
& “a'is ieﬁa&\‘vc —~ grogh is sad and opens dosnél

N /
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Foundations 11 NG Unit 6: Lesson 1

Por {1 u=x

Example 1: Which of the following are Quadratic relations?

Yes ! \
Y ! No - V=mx+b No ) YQS .
BT "0 T o e e
A : : RS
i /{ Pttt 0.8
N 71100 i .
[ 1 1 3 M 3 {
B 8 ‘ "
No )
| s VO )
(0. 1) -3¢
iy | 4 -3-2 -1 I 1 Sl | H ! :
.y NOPQ ' No: Y= \ \/es \
hi \r\cS‘\'> Example 2: Which of the following are quadr‘n’rlc relations?
(o
C‘cgf_ Ya)y=3s +7x-3m-\ o Nyt
*NON Y K
.y NBy=r+® N it ar s
X v 2
: . < = .
Y 9) y =@— 9x? 5—\(\'\’. (O,'Z‘S) Y b) y = (x + 2)2 = \1‘:8;':2\’)2.:"
v
Capysd gt e Niyosg 1A
mX +
Y g) Y= 2x‘/ —4x 3\"\-\»1 (OI\ \\ 3(\\1\6\
Y= Qx*-Hs 1)
Part 2: Determine the X-mter'ceET for each quadratic relation above. D
Example 3: Does the par‘abola openup [+ Jordown[- O J?
P v
a)y=—(3x+57-8 {1 e)y=—-7+12x+3x2 J
\2
b-)y=71t__2x2 i) d)y=-1x-2x+7 (3
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7.2 Properties of Graphs of Quadratic Functions - Key
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Foundations 11

Properties of Graphs of Quadratic Functions [7.2]

Unit 6: Lesson 2

Warm Up:
This table of values lists points in a quadratic relation. o y
is the v inten (0,-2)
a) What is the y-intercept of the parabola? M) e -3 1
Is this the highest o{r lowest point on the parabola? =\ ) "3) ~2 -2
verfex -
b) Without graphing, predict the direction in which the parabola opens. 1 -3 \Iﬁd@‘
Explain how you know. Xzo —
opS~S up > Qr“orv\ veriex, . ‘ 1 n
Y Nedmar ors \NCrEaLing
2 6
Example 1:
X=0 \/: o
Determine the y-intercept, any x-intercepts, the equation of the axis of symmetry, the
coordinates of the vertex, and the domain and r'cmgbe of the function
oo
f(x) = —x* +2x + 8. Sketch the graph. Renge: Ry _y ones youwrdersiond
L Table of Nalues ?j =2 Qx +8  coloumdodor i\
POy X1 % - 333363) 8 douis.
N - )
N -2 |1 © ‘3—,3 4
X-int S -\ | 5 y-ink > YO
— ! ! o 3 — QX (10)
| \\ | O (S +3Co\*<g \ 2o,
N RN
‘ al s °®
V 3 5
oxis of / &o\woa.qﬁ*g\q \ o Dorain: XER
:jmmc 5*0 ot es€ QQ - < Q
X=1 o
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Foundations 11 Unit 6: Lesson 2

Example 2: o

X= - (* n“ﬁ\ ( X ,“j\
Determine the equation of the axis of symmetry if (—5,—1) and (3,—1) are located on the
parabola. \

Nakce \\,\\ejkooc e Sorec
3 yoduuQ —S> L N\'\é{»\f\'\_

Gorvnulo.

x,+ Xz

ya
-5+3

2

-z

a ° = -

Example 3: = =) S X \

blak , Wal slod~ . ..
Some children are playing at the local splash pad. The water jets spray water from ground

h=0 level. The path of water from one of those jets forms an arch T{l‘gt can be defined by the
. B~ Quodrote |
function OPld"" Lo y-ink o (00)
—
f(x) =—=0.12x% + 3x +O
P — T —
where x represents the horizontal distance from the opening in the ground in feet and f(x) is
the height of the sprayed water, also measured in feet. What is the maximum height of the
arch of water, and how far from the opening in the ground can the water reach?y=c

B oSy (o useedtededer
o ' --0.\2(a) +3C
4 as V0125,1809) Whole#s g (0O J’ Y=-0 )
=2 a5 55
ks 10 0%
a)s 132
> 1.2
< as ;
Qht = Y. sy
MOX \ne;ﬁh’f \<6.‘l5§yr s €138) 1 Jie0s SQN‘C’\\‘Z{\C}Q\@
Walker reaches A9 T v(1as — e .
L 4 Nig.u4g > Storts 9o
7>
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7.3 Solving By Graphing - Key
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Foundations 11 Unit 6: Lesson 3

Solving Quadratic Equations by Graphing [7.3]

ﬁnplefe my thoughts.. \
X =0

e Y-intercept means and that is where the graph crosses
the \GL 0XiS

Soo00....

¢ X-intercept must bewhen _4=O  and that is where the graph crosses
the _ X s

Draw me a sketch:

\\j-in‘\’ﬁ
J _interccp'S
\ Q xaﬁs"’wp—ba\m@

Sdve —> Bead x= / Find x-intes)
Example 1: . (%0 (x )

Solve x* — 4x + 3 = 0 by graphing and de'l'er'min
L~ Tole o%\(o\w

i ' RAV I
-3 [a% . doctunc.
i Q \ 5 >’#S OL(C(\"‘ USCS;\JJ
s
1 (6)
|

11 }—>\Ier tex
3 10

1]
[~
—

O Wx
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Foundations 11 Unit 6: Lesson 3

Example 2:
Solve 2x% — 5x — 3 = 0 by graphing and determine
x= = Tolle of Noluas
|
3|30 -
i e ® 0§+3 :332;\.95
=% N -\ o RPN 4
‘ % o |-3 78\3\\\" e \{(\,QS)‘E'\%S
1 {1l e
L] 2l-s D (.mY-303)-3
= ~1LAD
3| 0 Nopaternyd e

oslo v o

Example 3:
O S
& Solve 3v(v + 3) = 2(v* — 4) by graphing the expressions on both sides of the
Sq\uj'bn equation. P> &/Z\/ 2_4)
will e @ 3v(¥+3) @
Fruc fo ot A A 3N S aNZ-%
o TS
] -3 10
S ARy l
I ff 2 it
0 filt iy
] " SRS,
1 |
oo &
\lA 5
!/ £\ (~1.5,-6715)
\Z
| Soluhon. |
The oter so\u‘\iof\ S
oQ—C curﬁrQP\“'
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7.4 Factored Form - Key
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Foundations 11 Unit 6: Lesson 5

Factored Form of a Quadratic Function [7.4]

/~ QUADRATIC 7\ /7 INTERCEFT \ /7 FACTOR "\

° QX?--\— bXx +C b w\.\e(c \\&\e Sraph
T Q ¢ o C oSSt o QXS

U N gk xe0

CroSSeo X OXIS

N 1IN AN I

Let's review some factoring:

List the factors of 200 20 - \

4.5
TS
-9 --\o
-4.-5S
-ao.-—\
-2t D
The 6cF = Oireakest Cormnnon Foctor
Try these:
Hx 2+ 10x 3x%2 +3x-230
Sx (x*2) 3(xZ+ %X - 1) 2

5( \< 3 ___70.5\\\-—30‘(\.1.
3(x+4 Yx-3)
4 )

FacTor‘ing Trinomials - What do you remember?
. Toke out a GCF 3%

. -QOC&‘D‘(S ""\’(‘O L \orackc:PS ( X )

\ J
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Foundations 11 Unit 6: Lesson 5

Try these: i o' 9+ " x AN
\/2 [ %.‘Z_ ~7/ »
An easier one> X< + X - 6 Harder one > 2X° + 3x - 2 *P\ocemcr\‘:b
(x+3)(x-3) (8% - | XX Ll \5“5\3:;(3
\ * 3x ) '
'&x \ - Ix
X + Ry

3

Looking at this graph, what characteristics do you think are important & why?

(Feel free to write / sketch/ indicate/ etc to get your point across)

KL
Cx:O\

< i §X~'\(r\'¥s)
, A B iy
[ ) ?'i_,ff““ 6 <4
V(3 - 0. 5)
L—>—Kﬂh| loom“’
QxS o?
» POOX o(
Qor\gﬁ
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Foundations 11 Unit 6: Lesson 5

/ When a quadratic function is written in factored form \

Y=a(x-r)(x-s)

st K

aﬁg
A gt
/ Sketch the graph of the quadratic function: f(x) = 2x? + 14@ (0
L) ' ® Fac’xor check B GCF

Example 1:

@ Tockor \f\\\) &) \‘DrQCKC*S
= QX LY X+ 1)

@ To Rrd x-int (zeros) ook ok
coc Lockor seportely.

X+ = (8 x—\\='\é

X+l=0 X+l = O
%x=-L =
Ié 2(x+L)(x+ ) C)(\(n.\,_
-a(o+ko\)(o+\\ B
Y (LY S Nedex > Fird midpoint of %t it

= il - +Q"\ _ :_1 _-3.5
-\‘&fb \5_& x--?>5 ?
D 5+\)

AC35+b
a(&5)6a6>——%>é-—N35
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Unit 6: Lesson 5

Foundations 11

Example 2:
Determine the quadratic function that defines this parabola. Write the equation
LU X -\~
of the function in standard form. > A7
T ) é:QCX‘r)(X’SB
Vi | PIEN
(o ! = O\(X—(“53)(x Q
k ) { % — s—\\\\ oo Yoo
I'I P : ji ' ré: a (X—\—?)X(Y— \) O uu\inc\/)(\s
AMdL mmmma b=0 (D01 se e
T N b= o (N
+ 2 i 11,,_ \0 = == 3&
C Y= -3 *x=1 —_5 -3
X- it o= -2
‘é— if'\'\' : (O 1b5
X, 4

. - = -\
Ay o\l Whe piecsS \nﬁe\\fb—ﬁr : % -~ (xAD(%-1) .
St 'QDFN\ CS¥mr a Qorm\ usc o\ Ao SXparC.

o
=- 2 (x +3)Cx-D
b L

Y= ~2(x*-x~3 x—3)
%:—& (xz-\—ax _‘3))

&%: ok - U +\o,
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7.5 Solving Quadratics by Factoring - Key
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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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Check In - Key
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Chapter 7: Checkpoint & Check in (7.1 - 7.5) | Unit 6

1> For each of the graphs below please state:

4 '.t N 4 }. ‘\l ( i ™

L L
L L B
X - ' "

X 4 s L i

AARL SRR R DML SRR A U A A SUNNESPRISS [ S W

" L -
5 is L
[ C S
L L

A

. ; / \. 3 J \_ s )
Vertex: __\ (_a‘L\\ N ( 5:- £)) \L \L \/(05)
Max/Min: _ N\ OX [AAYEAN Mox
Axis of Sym: _X. = Ni= D xX=0
Y -int: (o 0) £ (0,5)

Domain: XE R X E€R xe R
Range: o & H M 23 Yy <£S
J V) U
2

x=<

2> Solve for x: -2x% +2x+40=0 (GCf=-2

“ 2K+ X+ 2N =0 Fockor
-2(x * ) (x-¥)=0

- Grogn ©OpeNS SUS
—ink = (O,L‘o\

- yY-int =(50) , (W)

9 coud Knd e verbex

9 wonted o
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Chapter 7: Checkpoint & Checkin (7.1 - 7.5) | Unit 6

Uy ek o Tt

3 > Solve this quadrati tion b i s
olve this quadra |cequaio<¢_£a%lg\ o gﬁ%m\dﬁ&w\(c(
% (0.125x* - 0.875x = - 1.5) wilife
9 A\ ERLY P .
X ‘—‘X ==\ \ - P
F(o013) =
(x -3 Xx-4)=0 C
[x=- 3 4

- Srop\-\opcns wp V)
—> x-int: (3,6) (1,0)
—> y-int: (0,12)

xX= s
A1 e N

4 > Solve by graphing: 2y* +y-15=0

-~

B SaaRRE
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7.6 (1) Vertex Form - Key
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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.

—> E Yo
General Form:y = ax® + bx + ¢ Vertex Form:y = a(x - p)® +q Sofi%\
(—> Needs ‘ole o@ Nalues ( S|

= : ek
Investigation #1 | Analyzing the Graph of y=x24gq i e, rf H
The graph of y = f{x) = x* is shown. ';\\\‘\ 5 jl "?t_ e
a) Write an equation which represents each of the following: 11T =
e y=flx)+3 *y=flx)-3 - A >
cé: | (X—o)t +3 Y= V(%-0) =3 = m .\ /
v (0,3) v(0,-3) I
b) Usc-aeraphingcaloutaterdo sketch y=flx) + 3 T TTE
and y = f{x) - 3 on the grid. _ K
W 0 .
What do we know? fepreSonts e Y o{b | vertex. &S

Sign do<en't c&nomgc. Ot oves Yy verkex “up'or
\\QLCSU—’Y\ "

" = | | Ly | |

Investigation #2 | Analyzing the Graph of y = (x=pPF |-l | K A AP N

oo AT

The graphof y = flx) = x* is shown. = % =\ (x-&» *O | \ ' ;

1 !

a) Write an equation which represents each of the following: * T T T \' i '?'

o y=flx+3) ey=fix-3) ]' i

4= 1 (x+3Y +0 Y31 (x-3) +O EEEE]

N (-2,0) V(2.0 i JNREEE
b) st wgraptmaroadostatests sketch y = flx + 3) and y = flx - 3) on the grid.

What did we learn? P "SPTESENS the & "of my vertex. The
%ljn d\Qr\SCS wohen it comes Ou+c>€\{—[,,e \ : :l:e{. 94

MOVES ™y 9ropn left or rB\\%.
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Foundations 11 Unit 6: Lesson 7

Putting it all fogether. How would you explain Vertex Form to someone else?

Nerte x
+ao="U

oA < 72 N\
Q= = o (X-p) +9, —> moves goph
_ / Up oradon
2 We like Wais - X
'Q‘Dr s use v movNes Srap
N'\ il W\ leltor ri Wt
cosier t© Hapn: J
Show me you understand:
Equation . v Equation
Function Representing | Vertex M{{.\:;ﬁm of Axis of
Function . Symmetry
y=flx) vy =X (0,0)| miny 0| x=0 |
y=fix+2)-4 rg:\ (x»ra)"- N [Ca -9 min, N[ x= -
)‘:ﬂ.‘l‘—p)+q %:\(X_P)l*_ol, (P'%) \"(\l\\'\|% .= P

Time to show off:

Consider the graph of the function flx) = (x - 2)3 + 3.

a) Without using a graphing calculator, sketch the
graph on the grid. Y= \ (x“:))a 3

b) State the coordinate of the vertex. V(2 IB)

|2

il 2 _a
¢) State the maximum or minimum value of the function. -5

U , TN Vvalue oX o
d) State the domain and range of the function.

Ay X €ER
Ry 92>
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Foundations 11 Unit 6: Lesson 7

Example: Determine the quadratic function corresponding to this parabola.

P
\Lifi
} friverrd
n T
4 —fn 81 96
::.L_’_ 4? . -
Uhok do e knao® % = 0.y
a
opens ddon’ - X =t U D %
-~ Q 1l
Vertex: (1,%9) T a3+
(P)q’\’ ﬁ: iq
Pot‘r\+ : (L\,“) A A

What can we usc? So —

L L=t et
Need ‘v solve |
for on.
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7.6 (2) Vertex Form - Key
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Foundations 11 Unit 6: Lesson 8

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

Vertex Form. What does that look like again?

y = a(x-pY +q

So what about "a" ?

" Toll ~ Skiony'" " Srod et
o Sy
N
%Q T A / v ”l‘ / g‘_JT
\l s I’ \| 5 '~ s ]
\ /)
[ \ ]
/ A ' .
- - N - .
/
5 5 I =
¥ ¥ ¥
1\3: Qy2 Yz 5 X ,g: &
Graphing with the Method of Differences
Graph:y = (x+3)2_2 MOD° \ ,3’ 5
2
What do we ¥now* | ™
L8
-V ("3,-&} N
o= | :

L>U ‘ ’:

U sovec |, up ! :
QS ouer | ,up3 : _ 1 7 ‘ 1
S>overl,up S 2

We a¥so linaw: "
Dy xek |
@J :’:j >-a 1ok
ois C%Sa'ml x=-3

‘Minimun Volue @ -
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Foundations 11

Unit 6: Lesson 8

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

_1,10)
N (-4, 10) i
| /\ A
Q=-2 ‘I‘\
Ls (] /
Ly | Q= ~>overl down? HH
3+-:=b>overl, doonlo }
S :lo->o\lcr\,do\m \O {
Dy xXeR
sz <10 |
A4
J Tc')%rﬁ%ﬂh‘\' LaCd roNe
o . o let x=0
Applying it all to Real Life...

h=0
A soccer ball is kicked from the ground. After 2s the ball reaches its maximum V(2 20)
height of 20m. It lands on the ground at 4s. et (1 O)

a.) Determine the quadratic function that models the hEigh'I‘ of the kick.

b.) Determine any restrictions that must be placed on the domain and range of
the function.

¢.) What was the height of the ball at 1s? When was the ball at the same
height on the way down?

Think okewd . O (po)=(220)

= o(x- p) +q, o
20 (2.30) (xowd = (1,0) 2% o (U- :13 + 20
- _0:= o(?
‘%7 )‘(l 15) \\ —’QQ'\_;\—\_Q
<=‘%O + J(L\O) 4
\hﬁw i Q=2 -5
Yf\é -5 (%-2) +aoJ
@Of\ %adl~hof>0~8*0f* © x= \sec > ag=-5(I- 2)7+0
f\|8 %1 ‘5 (_\3& _,'_ao
bx’0< - - -5+a0
o 0787 Y= 15w
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7.7 Quadratic Formula - Key
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Unit 6: Lesson 9

Foundations 11

Using the Quadratic Formula [7.7]

The Quadratic Formula

("Before we get started, a few helpful hints:
é ~ don: lose a

& ‘ i
%‘?ﬂ\(}s - 98 \ou Se’v a r\egoA\\re urdere rodical =no s<>|u+1c>b ir.oiifs
+ Shao all your work Yhe IStHme »it's easierton doi,:j I+Ci?mn
\_ -\('\a\.)c Bin... e @ Ue QF )

: R - - -
Example 1: Solve the quadratic equatio m Give an exact answer and an

approximate answer to 3 decimal places.

Gonrs e
YTk ESI=O 2XeN
a="H

Xz - (1) EET Y- HEED

i:_z_:’s 2CH D

T ri\-e_\\&‘\s X = +7] ay -,! L\q '\'L\%

T wri© z -
x= 1 +Ja ond X=_1-

6\16(5)0"\
X = 7 3 ﬁ :> 3 NS

7 g .

exoct ! m e _o.'ssﬂ

s’

Model Yhis = 2

Y .\,
o O\}f(/ors))
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Foundations 11 X =
Try this one: Solve the quadratic equation 2x* + 8x-5=0

= X = —\Di‘\‘&\al—‘-\o\o,
b=% Qo
=-5 x= -( 31 {(8Y-N(S)
2023 )

* o +~ 1o

4 > b’S"UM\ff Conw m =26
X = - % x r—'\o‘_\ rcducc ( r‘o
L adab

+ 2430

Unit 6: Lesson 9

-q+rb ond MG E

5{
R

X
Solve the quadr‘ahc equation x* + 9x + 23 = 0. Draw a really quick sketch to demonstrate
what you found out.

o= | Xz -b*{b*Hoc
b= 9 ol
c- 3

x=-(a)E{a)=n0 e3)

2AC V) N
x = -9 13 -a3 ©3)
)

——  No Reol —
Y P
] (ie. Shop here©)
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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

(4.5 +p)(750 —30p) = r
\_’/_N

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

month? ~ S~ N

O Reploce “r" wottin ¥7000 (H\.s +p) (5o '3<\> P =100 e
© Usc FolL to expond 10723775 -135 p 1150p - 30" 100

We want it =0 =1000
© Lorn otia S\C\'C)S -3LAS +LISE -20p" =0
@ Wri ke it how we like it -30p*+LISp-3L,25 =0
© Use Quodroie Formula. %= -lo t {or-Hac

+p solve for x . e

- 2 bls C=-3b

@=-30 brl! D o2 X= = (015 * (G- HE3O)(-31aS)

© Whad did we ind ot ® 2(30)
=== .\, Reol
Saulhon

— HN's not \oOSSi Lle Brdhe owners
4o make 1000
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7.7 Worksheet - Key
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Foundations 11 Unit 6: 7.7 Worksheet

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:

it 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 an exact answer.

a) 2 —x—3=0 c) 162 +8+3=0

b) 5+ = 6x + 2 d) 22 +8x=3
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Foundations 11 Unit 6: 7.7 Worksheet

5. Alandscaper 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 it
border around the garden. How wide should the border be, if she wants ') 70m —
to use all the crushed rock? garden 4.0m

L |
' i
xm

6. On Mars, a ball thrown from the top of a spacecraft 6.5 m high could be
modelled by A(z) = —1.89¢ + 5¢ + 7.5. On Neptune, a ball thrown from the
top of the same spacecraft could be modelled by A(2) = —7.0# + 5¢+ 7.5.
In these equations, 4 is the height in metres and # is the time in seconds.

How much earlier would a ball fall to the base of the spacecraft on Neptune
than on Mars? Give your answer to the nearest hundredth of a second.

on Mars: t = (Choose the positive root.)
on Neptune: ¢ =

The ball would fall to the base of the spacecraft carlier on Neptune.

7. Suppose a pebble were to fall from a 200 m cliff to the water below. The
height of the stone, A(#), in metres, after # seconds can be represented by the
function A(#) = —4.9¢ + 3¢ + 200. How long would the stone take to reach
the water, to the nearest tenth of a sccond? Show your work.

L e ansa i

un | [ aupm .
2 a)a=3,b=-2,¢c=1 b)) a=-2,b=4,¢= -3

4. a.)x= lL.5orx=—1

3=-V19 3+ V9
- 5 arx — 5

b) x
¢) no real roots
pe=dz VIO _4+Vio
x 2 or x 2
5. =04m

6. on Mars: & = 3,713...
on Neprune: ¢ = 1,452...
The ball would fall to the base of the spacecraft 2.26 5 carlier on
Neptune,

1. =07s
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