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Quadratics in Standard and Factored Forms Unit

Big idea
ﬂ You will continue working with quadratics functions for two more units. This unit concentrates on the standard
form and the factored form of a quadratic. Standard form locks like Cla)= aqy*too ro , where
« term is visible and thare are no brackets. Factored form looks like £(,§_ a %? _qd - 3
where there is no x” term visible, unless you expand, and the equation has bBrackets (btw'it can have only one set
of brackets — as long as there is nothing squared). Think of some reasons why standard form is useful and think
L/of some reasons why factored form is useful. Jot the ideas down here.

28 Standocd  shows y-int = (0,¢)
= ');;3) Loerm - Cacked shows d-inb= ¥v0s = (r)0) o’ U:,o)
S koe This unit will also involve graphing quadratic functions as well as problem solving. There are a lot of real life
applications for quadratics. For example, revenue and profit made if you have your own business is modeled by a
quadratic relationship, any object that is pulled down by gravity can be represented by parabolas when graphed

against time, as well as areas of some shapes can be related to quadratics. There are more applications but you
will mainly study these.
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Exploring Situations that involve Quadratics
Handout

Relating Standard and Factored Forms - 2 days
Section 3.2 p139#2 3.8 11,12 & EXTRA Handout

Solving Quadratics by Graphing
Section 3.3 p150 #4.6,7,9,10,11 — using technclogy

Solving Quadratics by Factoring — 2 days
Seclion 3.4 p162 #7.9,10,11,13

Problem Solving
Section 3.5 p165 #1.2.3.8 10

Creating Quadratic Models
Section 3.6 p176#1.457.9

F184 - Chapter Seli-Test

F182-183 Chapter Review Questions

ratce

Finmng aguatione of and graphing Nnes, Anding aquations 4
and grapning guadraiics, simplitying expragslans, soiving
equalions, expansng, actanrg, probkam sdlving wiEn lines

and qua

one EXTRA Handout cn APPETIRS

Tentative TEST date

Reflect - TEST mark for this unit . Cverall mark now :
Looking back on this unit, what should you plan to improve upon before the exam?

Comections for the textbook answers:
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Exploring Situations that involve Quadratics

1. Draw a sketch for each scenario

a. The holder places the football on the ground and holds it
for the place kicker. The ball is kicked up in the air and
lands down field.

g

b. A four-wheeled cart is held at the bottom of a ramp. Itis
given a gentle push so that is rolls part of the way up the
ramp, slows, stops and then rolls back down the ramp. A
motion detector is placed at the top of the ramp to detect

\\ma\d,’ the motion of the cart. o
Aistonce gt vy T semesc
o &
Rnsoc

—2 Adtmce

m c. A 51u§ent stands facing a motion detector. He quickly
walks toward the detector, slows down, stops and then
slowly walks away from the detector. He speeds up as he
gets farther away from the detector.

Astonre

from

Anted™

time
2. Graph the data provided in the table of values
X ¥
-1 2
0 -1
1 -2
2 -1
2o

3 2

3
a used to describae the shape of a quadratic function.
+ Zeros = 1,§AWC-&9'\?S W)‘\LP‘L "PLL
Wtk as (¥ 0)

Vertex _ Wrnf&g ‘)01\-\"(‘ 3 +he

Axis of symmetry _ 1o e ol e

Optimal value .—,MﬁX oc MIN \/a.l,kM—
writltn as g =

Y

b o

O 'S Mg
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Fhowgin Hhe vectex
wokio  weitka Tos A= ¥

Direction of opening for maximum o@g a(own and for minimum Q’M Ue

Shv-‘ D\'\J 90‘-5 MLLV Ole\o)h

=>
d. A diver is on the diving platform atWVondar Mountain in
Canada's Wonderland. She jumps up and dives into the
water at the base of the mountain.

Nta\\f
Tatome
A [
A | A
[
< >
J§
L—1 T van

' \\ V’Q('\c')(

v

I
A

Label each of the following on the parabaola and provide a definition in the space provided. A parabola is the name

groph orosses e x-axvs

T

lto\ ” ‘,5 ros.



Date: Mame:

4. Examine the following functions and their graphs to determine what the factored form of a quadralic functio Atells you )
about its graph. NO+ '\\"\xL foctored {orms \CW‘ R Ao [I ()QV\\D
m g(x)= 2{1 x'”x 3) h(x)=(x42)(x22) f(x] —{3x+3]|‘l”—x}

f ! ! ! IR = W ETY) B ¢
.Pa”b’“.%. &{?D T s 1-‘2;(1@11
[ - o [ [z 2

zeros (- 3)0)0.\,1 (l D) <-2,0) (’%o) {%0)

axis of - o Tl _ _
symmetry X \ 330 1N 1=-Q 1= 0.9

vertex KP\\K) o (*21°> (0.< -—LA%>

optimal =% b in

value d - i’vg(:\ Bc © \j’ 6.9

A
-intercept &0 \ ( -
y p o 04 (0,76
u 5. Summarize what you should know from factored forms:

Factored Toom (j" o (x—Y = —E)

?FN;-::;\’,Y\:) 1—1?\'61%\«15‘— <\“L0‘> ord L‘{:}O)
el Be eavehd o= hos o calicioct o ( oo (~602)
ex. cj,;\(z S UPEY), Yools ,ta:--iﬁa AiiaO)UW'WBI .

Jods Bl g 44 achwelly a—'iﬂw ter out Yoo woefhicieds
e Bom e s to crett

,Q(—au%xq'i*g’) W i
J— .,8/(1 31’("’9‘) M ore s 14§ =0
ik (o) (2, o) e “*’:’fa
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6. Examine the following functions and their graphs to determine what the standard form of a quadratic function tells you

about its graph

Flx)=-3x"+2x+1

¢ of zeros S Nore oo
T | 971D )34 = °
y-intercept &0\\2) Kol%\ V(O

u 7. Summarize what you should know about standard forms:

S—[—andMA Fovir— :

y= e bt t C{\
Aicechon 3t
3 o™ (9

does hot' maan
o%uﬁ
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Date:

e SQM%) Name:da 0~L°3 S aﬁl_’(%"—\}

*%( ,,“t S\JQ x=O ond Solve
Relating Standard and F:’Pctored Forms

-- A J ] -
&OPTAIM = Suwlo 0_.635.#\”— e~ .

1. Graph each quadratic by finding zeros, vertex, y-intercept

Factored given
m a fix)=—2x+1(x-1)
*.Rf\t = ll-HX1~\\
A4l =0 A-l=0

=\ *=]
A=t
2

or VYV = -k = (_o\?)o.) and ("O)

ngjs = —O0S+) = 0.5 = 0.25
=) 2
opt val = — (&(o.ls‘)ﬂ)(o.?:-l )
=— (o5t X—o.'ﬂ‘)
= - Et.?)(—o&f) s\,_,)(')’\‘w,
= 2§ w

Sousdey = (o35, 1135 )

i
.1 SoyAnk (o)
c. flx)=6x(x+3)
O~ b(x-0Y1tS)

xok (o0) od (50)
4.z -S. -85
(1Y 71) o;%_ o

ogv.v oX = (p(—.xs 1—256)
@ =C¢(as)s)

S
:.Vs{\{* ('ag ) 5} )
'mt - G[o (O“’S)
é""‘_ :L(‘o?(g)
=0 S j’\“‘r (0'0)
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Standard given
b. f(x)=—4x" —16x+9

A€ y= Y\ — o) +9
3/ Jj;ﬂ 2 :j—ﬂ\t = (oiq)

aond oo O =ML - lx £

€y W=
o= ('21+11211+°\)
—dx+\=0 ux4=0
TR
oS =2

Q.%.'}"— °\§+ '\"f: —,\l =~ -2

oL
ophwed =~y (-2) — 6(2) +9
@t'ﬁ@) +3249
= —6€32¢9 vatex (—z,z’s‘
=as
d. f(x)=x"-25
0= (aesYs-5) &=at
rlos =2
#—\“t qu‘)) o~d (.’?(") to =

oo ©
gl:is s Yr\ yetexfoom b (10)"-as
Vﬂ("'bt"' (0) "Q() Sdme
,mf = 0 —-39%
J= J]*—af gt = (o,~25)
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m e f(x)=3x+8)(3x-8)
¥ 0= (aex[1x-8)

pe§=0 o W=D
Yi=-8 =8
g

d=E 1=
- (—l?rlo) ord (:1.'-}1°>
ads = -2tdT -0

ofvol. = (3&3«13&«)-3)
?}J R et (o ,%H)

g f(x)={4-x)(4x+3)
gk O = (-5 Uaxs)
T Yes=o Yaxs=o
Y=* Yt =-%
15

"‘(‘1(0) ord (‘\.Klo)

ouébs-. WA WS o |08
s ‘;

oftaad = (‘1 \%?\c}\wsﬁs
O (us)(ss¢9)
ks os)
%}g};g A er (\\1 AT, L)

= Ye (- o) Ul<S)
3= ls)
4720 ¢ (o)
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ff(x)=x"+18x—40
j»—in‘k‘ D =0 <€ \%(o)— yo

1t D= +lfx—ko
VIR Ge
S lo\ z°

« (o,-40)

O= (x-)Af20)  (20) od (29,9)
O\‘ﬁs\ - &'{'g‘:ao = _Lj&. = —ﬂ
ogrde (=) +16(-2) 10
MN = 8] - b2 - Yo
=-12) . ka (,o" 'll')

h £(x) =—6x" +13x+5
yast ye LB+ - (o)

300 5o~ 4B tS

G(L T\
o '\3 Vs
png
o= (—h@)\m*\)
—23tS=0 43 4\=©
g ALY Yy =-\
o= -_L

\ﬁ o> o (- ox ©)
QSN AT 2.2
% QU 7z M
o‘;'hVGl - -6 (\-\)1 + 13 &\\) 'S)
=~ (1) * 14> 45
=-%3.96 £ 4.3ty

= (.04 o vacky k\.\ , \1"“)
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2. Find the equation in factored and standard forms from either graph or description. L
ﬁ a. f(r ) b. A function has zeros of 2 and -4 and a y-intercept DTE
Y o-int 022 o(q - --Y
s (32D Jrelo-dle—) CA)
’ ]
15 \5;&(@-;\}\0-&\«)
18- \vy
rondor— ¢ \b=-%o
= == & > { (lllg) fg\za-
'\-“I -I -I L G T T T T = _
8-6-4-p 0 214 6 8 320&3__‘.‘}‘1 b) (\]" _3 (:L—&Xﬁ’“)
10 = o(p--2)02-3)
j_:;: [g‘;&([{'L)L('S)
W [§=&(3‘X'7’)

[s= -ba
—0S =00

o 3=-8s b«—l\i’x%')

d. A function has zeros of 3 and -1 and passes through the

X o . ‘}:/lg point (5, 36) é' (L(i-”)&i-t\)

13 L
--l T S’ als-* "-”t) b= &LQ‘Bigﬁ\)
{-15,-2) D o 1- -;\s) %= o (&%)
3 =
-A=a ~\5&3£) Y=o
12 )
14 ~a= o) Ly 3 (- Do)
- -0~

L9 (1435Y

5 f. A function has zeros of %2 and -3 and vertex (—%,ID]
20 L

15- Wii\nﬁ) ~be) 3= NG Pj(ﬂ'%)

S S BN ER T

y sumar: s ~X$&(&&g\1&‘3) \0-— &( S - ‘LX r;_[—\’))

~§= -fo 0= o (-£Y%)

k

| =% 0= Y44
5§ \mk&\Xi-b) TR
lbo= ~ute- R A Yatd
s g e
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E 3. A DC electrical circuit is represented by the formula P =1V - I° R.
the relationship between the power used by a device F (in watts, W)
the electric potential difference (voltage), V' (in volts, V' )
the current, / (in amperes, A)
the resistance, R (in chms, 0}

a. Represent graphically and algebraically the relationship

between the power and the current when the alectric
potential difference is 24 V and the resistance is 1.5 {.

= s i suk V= a4 re oy
P=WN-I% P A
?= T(ow)- f(lS)
RS  MT <« ‘\“‘“}”&”’

rrmae TR
g=lsr(z-1)  °

. st 10) \\L‘O) ‘c —?c-
As=0¢\h -
a 353 Aty ¥

o‘* S = ’\S(‘K\j@'“) -&0
=-\s()-8)= %

—80

b. Determine the current needed in order for the device to use the maximum amount of power.

QuadFactored Page 10
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Solving Quadratics by Graphing

Some of the quastions in the textbook require you to graph with technology. There are lots of applats you can use online,
or you can download a free program to use on your computer offline.

Online Graphing Calculator
http://imy.hrw.com/math06 07/nsmedialtools/Graph Calculator/graphCalc.html

Download GeoGebra [offline and onling)
http:/iwww.geogebra.org/cms/en/download, select webstart, for offline
select appletstart, for online

Summarize the following terms, use e:-camplesm the explanation oS N{g ot VWere.L
GUADR,&TIC FUNCTION —\os botlA japut  QUADRATIC EQUATION -5 'ﬂ-&
| m.(ug
) _~ oo, &*{P\*’g ex. o= at—dw inp ot
of :’.‘:: '_:\i’ Viviates 0= X Y=+ F
= -

zzﬁiﬂmgnfmijm He UR“%ES% ‘H‘”‘ia{mﬂ
fundon ettt me ==
J-oxis  &wie o8 Concdma ¢° Nok: & aguobem=0 tan 2lt = oy

Ml 2. Hereis a quadratic function f(x)=x"-9.
Solve for x if y=-5 - owhpud—Ts j"'y

v e Soluhbes k=7

a. using the graph
Hen .p‘;vJ‘ 8 X=-—2 or
=2

b. using the equation

\
o
g
\

c. graph g(x)=x"—-4 Varlex (0)""\>
S 13,3

d. how is finding the zeros of g{x) = x* —4 quadratic

functit_)n relate to finding the roots of —5 = ¥ —9 )
ECIUatIBﬂ? &OM Suj) J = =5 fn""o ’ﬂL{\C__J’)FbW <F(X‘) = A —q
L C = ~T—Q
g ﬁﬁ (ireS 7 :.0/5 wahdn iﬁ)
O=ax-4
MA Gbo‘IS/So u}b\‘k\S to -H\ad” a—%\udx\wv

o the R vé 3(1) oY Funchor-

QuadFactored Page 11
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3. What i= the corresponding function that has same zeros as the roots to the following equations? Using technology
graph the corresponding functions to determine the roots of the equations.

ﬁaxilzfé M e o @ 22 —9x+4-14

- “3P—Ax44-I1=0

. 1_ygo— DU will have s will have
7o t(1)= A —1S% o a3y =—dat—qa -0

Sdae W o e gol\d»w to ool

Uiy geegh ech: \\ / / x

o s %wcfx) ot (Z ) ee (Pr,O)

whee AR 1=—2a.5 f»f“)
o(Tpols ) oeyinad ot ¥= =2 od X=13 % Solultes 1= -2
S
4. A diverformips off a platform that is 10 meters above the 5. The population of a Canadian city is modelled by

water below, following a path described by P(t) =12 +800¢ + 40000 where t is the time in
Flx)=—x"+3x+10 where x is the horizontal years since the year 2000

position and f(x) is the corresponding vertical position. a. Sketch with the help of technology
a. Sketch with the help of technology

6000 | ——
ot
aowof
\
20
b. How much horizontal distance does the diver b. According to the model, what will the population
cover before hitting the water? be in 20207
0
c.  What is the maximum height above the water c. Inwhat year is the population predicted to be
that the diver aftains? 300 0007
20 Yo fromn 2000
ook (0D meters ~ 130 ¢

Lo\

a If you do not have access to a computerfinternet at home to do your homework, take the time in school to sketch the

required graphs for the problems assigned. It is also possible to solve all the problems algebraically, but you will practice
that later on in this unit.

10
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Solving Quadratics by Factoring

1. Solve by factoring. Verify your solutions.
M adx +2=x —8x+2
o ¢~ x> §a-A=©
So* £ &L = O Cormmon Tactor

(-1,131—{— 8)70
24=—§

(@ |G-

59+ 845,249
q 3 _(_xff

64 +192t16_234 ) C=LS
K 9

3 c7x* +3x+2=3x"+3x+3
e B4 Q- [ 2y - B=0

Yo —| =0 O\;Q‘ts«“'
Q’M \\1&1-\) =9
4l =0 A=

9=\ PE. Sg !

-- =L

QuadFactored Page 13

ex‘oomd P Hen move ove
b. (5x+ T)(x—1) = (x~1)(x—2)

5‘1'2-” S;ﬁn%};ﬁ-—q’: LE s
S92+ da—-F —2a

g 1 Gx-q = O Cccriss-Cross Foctoe

G Chs
C‘/if"JXaL-l)’- o

S Yy€9=0 0  A-— ;—_CID
12=-9
a= -9
Yy

checde on cale i LS=RS

d. (2 + T)(x—3) =3(x + D(2x—3)
- bt -al=> ( o= 514—'&:1—5)
W+ a-al= par-ISa+bx - IS

Oz bx* -z -1s —a—213)
0= Ux*—ri0x tb
o= &t — Sk +3)

O @
O=a(ax-3)(=-1)

a0 Qe -3=0 3-120

=3
z

11
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m 2. Afarmer wishing to fence in a rectangular area determinas that the area enclosed is given by the aquation
Alw) = —w" + 64w, where A(w) is the area of the enclosure in square meteres and w is its width in metres. Use
factoring to answer the following questions.
a. What widths will result in the area of 0 square metres?
b. What widths will result in an area of 183 square metres? What are the lengths of the rectangles that
correspond to these widths?
c.  What is the maximum possible area of the enclosure? What are the dimensions of the rectangle that will
provide this area?

@ sub Azo o Alw)=° B, 15> = —wretMw
O= —w*4eUw 00{";3:“ = — 4w ~1&3
0= -w(w—en) -\ —o) Ty
SwWEO e “’“’\f,,—;zuq O = (—lw+3 w-61)
o 0 s cweme e,

wi il g\ no G0

oo UJI% Bh\ o~d é/”‘
wil gm gow acen (63

A= lw A=Aw
(&r= 16) (43 £(6))

= |
How do you frmd MA%7 =t )
red to Ard TR e Yex. 2w EV‘E\ S:{l*vr: %'-::r
aols = OfN = b doesn b paatie it You
0\ j; 3& e Cau l*:&«jﬂk o~ UJJA?"L
optaval = — (39" M 32) L —
= — o241 t aoué 6l
= 102y
o vetex (32} [o?,'-{)
x )
w o A

5 maw fres 18 102 m™

e oz

and A= Jw
(024=£(32)
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The cost function for producing the board games is C(x) = 2x* —19x + 50, where x and C{x) are also both in
thousands. Use factoring to answer the following questions.

a.

m 3. The revenue function for a company that makes board games is R{x)=10x, where x and R(x) are both in thousands.
.

Write the profit function for this company

b. What are the board games to be produced to make a positive profit?
imum profit be?

@ |Rakk= Qauvenw —(oy

How many board games should the company produce to make the maximum possible profit? What will the
X

® Yhos

) &,\i Weos q&\:‘“w{\\\’mh?cs\ em—‘—(-\—
R(0)= R~ Cl) o= —ar+39x ~50

o) = 02— Q142 -50 » Y

th)= — ut+ 350 0= (-1 +35)3-3)

-2t a5=0 +1=0°

W A 3= 2% L

O ogr Ve N =%

@ A § c a 0. 5oducy &dw%
e G YR
= 2 i oed_ il 4N

el -y S
v _y(sagis) £ 2185 50

= —\5035 £« WS-G0

= 5€t\&g $ 95

SS el
= M Qm?ﬁ i 65135 /‘)""“S'"J ! :\)DMA pors o
QJ oc ¥as
W A5 fhows
13
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Problem Solving

L) There are 3 methods of solving quadratic word problems
+ Using a table of values
+ Using a graph
+ Using algebra — factoring methods

m 1. A quarterback who is 2 meters tall throws a football. Its height over time is modelled by the equation
h(t) =—5¢t" +9t+2 . Use all three methods to answer the following questions.

a. When does the ball hit the ground?
b. What is the maximum height that the ball reaches?

@eofjvﬂth\o\\ A ore W0 at = A

I k'a |é o |-).6 Rupr contt sea o X

> %@MVS w"(‘" choose. Smaller + valluwts

1'7|O\°l 0.4 | o 08) IZ} .L_(;q
f h 0%

k[ a ’B.G)V.f}L / Li)wu ot l

Y V‘(\-l)( r\'j\'&
in rddle Dj 0.5 ond | o W‘l—(n{ 1§ (0.")6.05_>
S 08t - 09
s°9@ k&\ds on Yhe 8

%Nw\ol ok~ t= sk
by MAX ek T 6.05 e tRes

~b- -
| Grath | wsiry  fechneleyy
- opwed®

ot ¥

fAu;EeRm‘ﬂ
- et h=-St Wt ey fochy L& _
M @ 'z\ or turs £, a"j-" *o?' 5 =97
g +\/ol-—-g[a q) +a(v )+3*
h=(ct41)- "
(SJ: )t = —clo.81) + &2
Twos = -y, 9./
stal-e e I
t=zL-f b2, max heght s
gﬁ)Mcoh » A< .,C%uu K""‘L‘ 605 meber.
ragodive Wﬂ,jk t=2 éec.
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m 2. The population of a city is modelled by P(z) =0.5t" —9.65: +100 . where P(t) is the population in thousands and t=0

corresponds to the year 2000. Use graphing technology to answer the questions
a. Inwhat year did the population reach its minimum value? How low was the population at this time?
b.  When will the population reach 200 000.
c. Why is graphing technology the best method to use for this quastion?
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3. A company selling CDs modsls its profits with the equation P(x)=—3x" +29x—18 where x and P(x) are both in

thousands. Use factoring methods to answer the following questions.
a. Forwhat number of CDs produced will the company make a positive profit?
b. How many CDs should the company produce to make the maximum possible profit?
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Creating Quadratic Models
Find the equations for each of the following
1. G4, 2 ﬁ ot
Y iy o S
I -t o‘A(""O) 7 (,z)O) (30)
154 (310) t (1. 15)
10- ' t 11 / ’wa-(l'—LXivg)
5- (j; 0‘(‘1—‘(}1’ 2 > -~ "‘(H?’XH)
T s e el B
=8 =6—=4— = O
_/ sd\ ‘;t (7.,'8’) B-6-4 2 ] 24 6 8 \S
1 /(2.-8) 10 IS = —60~
i 5= &(3-3131’6) —15- S =0
I s=o (1)) it °
ﬁifk N (j . -5 (as2) 1-3)
Ly=| (1—3111&(;)
Use symmetry andfor zeros to find the equations ﬂ
; @ .
. (-
-z fi? _ J: L_ f1.5t) ) Lmt-af (-22) ("/'9
3 20 <R ke f,a.(:(——LX;t—‘t)
B R T T T J
— 2 t E 15 o dU= &(OH/XDA)
1 4 4 0 o
3\ o ¢ :&(x—rXQ—t) 3;‘; ;&8—6\.

4= a(ot1)o-2)
h=—da
- = G
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Use graphs to find the equations
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8. @mfetric about the y-axis, zero a@m y-intercept

E 7. Onezeroat x= —% and vertex at [%;121] at yIZT. Y Bro ok o=-3
yma (i)l ftopy)  J=alr—-3)(x-3)
c\)'“cu(x’%)]"\a\ @Jr ('%")) ar=a (0¢3)(o-3)
2% = ~9a
- -3 § L.,
oo rg) W —3=2
. . “‘Jz -3 (’i"‘3xi-3)
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