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Quadratics in Standard and Factored Forms Unit

a Big idea
You will continue working with quadratics functions for two more units. This unit concentrates on the standard
fnrm and the factored form of a quadratic. Standard form looks like _ C(a)- aq* <oy +c ., 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 eguation has brackets (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
Kofsome reasons why factored form is useful. Jot the ideas down here.

eK. Standocd shows S ink = (o,0)
A 'J;:??A Loon - Coctoed shows oA-inbt= oS < (r,o) co~d ({:lo)
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 shapas can be related to quadratics. There are more applications but you
will mainly study these.

Success Criteria
Azsessment ag Leaming for Leaming and of Leaming
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S = | Placea = if you are just ok in that section. EEF | E »|£25|2.3C%| 258 |£%23| 2 22
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Tgh ER% 855 o 7 §5of| Befy Bes| g |1l
EE i e @ et - 2 - 2 = = =
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ZE= & = Sc8|89s| 58| 38| S3EE| 58| 28 | 26
K KU KU APP 5 HW

QC

Learning Goal
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Exploring Situations that involve Quadratics
Handout

Relating Standard and Factored Forms — 2 days
Seclion 3.2 p139 £2.3,6,11,12 & EXTRA Handout

Solving Quadratics by Graphing
Seclion 3.3 p150#4.6,7,9, 10,11 — using technology

Solving Quadratics by Factoring — 2 days
Section 3.4 p162 #7.8/10,11,13

Prablem Solving
Seclion 3.5 p166£1,239 10

Creating Quadratic Models
Section 3.6 p176 #1.4.579

F184 - Chapter Seli-Test

P182-183 Chapter Review Questions

ratce

Finding aguatiane of and graphing lines, Anding equatians o
and grapaing guadratizs, eimplitying sxpressians, Bolving
equatiang, expancing, factonng, probkem &alving wim lines

and qua

one EXTRA Handout on APPETIPS

Tentative TEST date

Reflect - TEST mark for this unit , Overall mark now
Looking back on this unit, what should you plan to improve upon before the e:-carn'?

Comections for the textbook answers:
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Exploring Situations that involve Quadratics

1. Draw a skatch for each scenario
a. The holder places the football on the ground and holds it b. A four-whesled cart is held at the bottom of a ramp. Itis

for the place kicker. The ball is kicked up in the air and given a gentle push so that is rolls part of the way up the
lands down field. ramp, slows, stops and then rolls back down the ramp. A
motion detector is placed at the top of the ramp to detect
\\._\,o\d,’ the motion of the cart. S
distoace si"-/" oawey Frorr il
fromm &
Lnsoc
bocle dlown
2 Aztnce stops ovd 9“”;
c. A student stands facing a motion detector. He quickly d. A diver is on the diving platform atWWonder Mountain in
walks toward the detector, slows down, stops and then Canada's Wonderland. She jumps up and dives into the

slowly walks away from the detector. Ha speeds up as he water at the base of the mountain.
gets farther away from the detector.

2. Graph the data provided in the table of values A
X ¥
-1 2
o -1
1 -2 < > .
2 -1
3 2
v

a 3. Label each of the following on the parabola and provide a definition in the space provided. A parabola is the name
used to describe the shape of a quadratic function.

. Zems:x-in\:“(&“f*s whare e 3(‘:&,}\ Crolles ']LLQ qL-ax~s
WRA a8 ('-F, °Y)
Vertex _ W”’HhV\g Po“\f g ‘}4‘& Pwajou-Qw(h\“a)\U'\' ._f\, o Rowed‘\]‘emﬂg

Axis of symmetry _ - Yhrouwa Hea Vﬂ(*{x
y y_e\g(hc;ﬂ:\)m\td%“&“ H= % Vedex (/\"v k-\>
Optimal value _ mAY o MIN volmr—
writttn as gy = #

Direction of opening for maximum 5B 49 1, @and for minimum PR

ol is neg “ s pos: 5

b
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4. Examine the following functions and their graphs to determine what the factored form of a quadratic function tells you
about its graph.
3 g(x)=2(1-x)(x+3) B(x)=(x+2)(x+2) F(x)=-(3x+3)(2-x)

I E“'H ‘| 7 T
I \ S FAEHEHEH

Zeros

axis of
symmetry

vertex

optimal
value

y-intercept

u 5. Summarize what you should know from factored forms:

Factored Toem : 3’;7‘\7&('1‘1‘11"'&>

%"5‘;2“*3 a-mt = vos= (F0) o (£0)

o .
ol Bo cavelul T e hes es oo fbiciet on

N —nl e ('3 O) o [‘*{0)
ex. cj_—,%(g—'xX"ch'E8> )\goh &;ﬂ—;wg ,JJ"’ wrona{
X’Z‘iﬁm Bk 1+ achelly a:r%?\*—v foctsr owk Y e fficiets
e Ko e s o cresdt
g almeafuss) TRUE_Fuctored Boom O

JT—Q (—l)(i—S)(HXi{—LD Tl whot # 'ﬁ..—):g will mahue o
J= -5 (1-3Y2+) eaoh bruched- %\q“&:o
-t 2-ind (30) ('1’0) 3-17::_& Y =&
X=~2
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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 g(x)=2x"—x+4

hx)=4x"-16x+16

#t of zeros

optimal
value

y-intercept

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

Standard Fourm y= et bt

[
9

Aivechon
J opery

W\

QuadFactored Page 5
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o~k Solve

¥ Foc 1"“&9171.{0 1‘-’13\3 Samkb) Namexz amé s = o.d’_f%%_"g

k foc ynb suk x=o ond Solve
Relating Standard and Fgctnred Forms

éco"f\fwAL = Sulo A4 '~
P- = 0_‘3.

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

Factored given

ﬁ a fix)=—(2x+0(x-1)

W - ‘(’lXi‘\\
Qx.—&\ =0 A-\l=0

= -\ *x=)
1z
os %5‘;:1,\\—\#: (—o.?)o) ord (l,c))
QA(S; = —O.St) = O._S" - 0,95
—a 2
of‘r,val- - (a(o.lf)ﬂ>(o.zr-l )
= — (o5t X-o.?'s‘)
=— glr)(—o.‘-}r) §\'u)f3"")
- l2s

Souscdey = (035, 1185

éﬁﬁ&' 3= ‘@[O\-t\)(o‘l)
::) =\ \)\—‘), ank (0)\)
c. filx)=6x(x+3)
0= b(x-0Y145)

2T (olo) M(,S“o)
(m)s.: o%? '
ol = ([as)2stS)
@ =C¢las)hs)
=-S5
PRVIEE RS (’35 )

-k = G[_o &o-{—S)
5—_’ (\) 7;50(0 ?(g) :’rm’f ("l")

1S )

QuadFactored Page 6

Standard given
b. fix)=—4x" —16x+9

2K Y= 4oy - Wo) +9
3/ Jj:ﬂ R ‘jd\’\t = (O)q)

— =ML - bt 9
j/wt fuche O _:‘:7_ e “Q)") oc twe
\2z \a)3z ref.

—dx+\=0 1 £4=0
= 2=
}L'l: H=-A ="‘f{
oS =72~

Q.oé.s= 0S5 +-US =4
FY b

oghwed =—y(2)t — () €9
@"‘1(‘1) +32¢9

= -l6€32¢7 | gatex (-2,25
d fix)=x —25
O=a+-as R O=at-as
0= (axs)»-S X=2a%
+os =
Lox-on® LQP) ord [“S\’Q) o=

S ok o
vacder = (o,-as) St
Yot y=ot-as
]% -as j—uht = (O} -ZT)
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' e fix)=Cx+8){3x—8) ffi(x)=x"+18x—40
g flx)=(4-x)(4x+3) h. fix)=—6x" +13x+5
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2. Find the equation in factored and standard forms from either graph or description. L
ﬂ a. t(‘r ) b. A function has zeros of 2 and -4 and a y-intercept DTE
¥ 9N =%, _ -
21 0.1 () Jrelo-aa-) HCA)
5N \b-——cx(o—a“}\ow>
1P- condom €©
E \b=—%a
me E (L) “q-a

FBF6+4 -_52 2 ')‘I‘ 6 8 3;0‘,(}"‘&1’%) co\|= — 3 (;L—Q.X'L'H't)
10 = o (--2(2-3) d

il [g;a([£L)U'3)
20
A [('—0;(31’1)
[s= -ba
-2.S =0
:\, 3’_’_ & S kg_&g.}i"B)
d. A function has zeros of 3 and -1 and passes through the
. - point (5, 36)
12
[
(-15,-2)
v
e. 5 00
¥ f. A function has zeros of ¥ and -3 and vertex ——JDJ
20 ¢ &
154
10+
5_
x
1 T | 1 }
/4 6 B
(2,-8)
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E 3. A DC electrical circuit is represented by the formula P= 1V - I* R.
the relationship betwaen 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 ohms, (1)

a. Represent graphically and algebraically the relationship
between the power and the current when the electric
potential difference is 24 V and the resistance is 1.5 (1.

MName:

100 ¥
50
] §
10
20
-Z0 -10 0 10 20
_2 0
—40

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 questions in the textbook require you to graph with technology. There are lots of applets 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/nsmediaftools/Graph_Calculator/graphCalc.html

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

1. Summarize the following terms, use examples in the explanation -h D"% ot wa&.b’el»
QUADRATIC FUNCTION —\Was lbotlh japut  QUADRATIC EQUATION o o He
) \O‘A—?“"g ex. O= at—3FIx e L‘T‘o(.’l?'*
o =% =T Vov iakles « o= X— 4xtF
= - T
ZEROS/x-INTERCEPTS ROOTS
ab; w e the valiazs g « ok 0. Soluh _7
v R Fon UL e Soluhbes K=
Fundion  reds e malbe e SfpUe—
i\
Foaxis kil 08 Conainatg" Nok: & eguotion=0 tha @dfi=o

m 2. Here is a quadratic function f(x}=x2 -9
Solve for x if y=-5 . . _
a. using the graph l'F OV\'}VU\"_\S j = -5
Hen fr\evJ" S x= -2 or

L=

b. using the equation

2
e~
+9-S

(8

\+
AT
!
W
I

1+

9=
c. graph g(x)=x"—4 Vackex (0)—"\)

1 3 5
ij"ﬁ’ (7'

d. how is finding the zeros of g(x)=x" —4 quadratic

function relate to finding the roots of =5 = x* -9
equation? L
. ‘l-P aobt S'A/é J: -5 m+0 ﬁl.(\cﬁ*fbﬂ <F(X) = A q
L C= =
v b omes TR 2 wahon tj
O= x=-4
and ookt / olahdas o that equatier

oce fle s o gl) =T Funchion
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3. What is 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.

M ax ,:13[3% 343\/\ - Uy 0 —ora=14
1.—
7o 1%0 oS 2 will have
/H—L pﬁjw\mﬂ\ Ctud;s\'fcwv

U\Snrg geogh tech « \\ /

; EQ 1) %'F(x) e (Z ) od (l’+,0)
o (To0l3 0031““) o X= =2 od X=|F
N

4. A diverjumips off a platform that is 10 meters above tha 5. The population of a Canadian city is modelled by

water below. following a path described by P(£) =12¢* + 800z + 40000 where t is the time in
Fix)=—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 hélp of technology
a. Sketch with the help of technology

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
5 meters
c. What is the maximum height above the water c. Inwhat year is the population predicted to be
that the diver attains? 300 0Qo?

M Q. D meters

ﬂ If you do not have access to a computeriinternat at home to do your hamework, take the time in schoaol to skeich the

required graphs for the problams assigned. |t 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.
ﬂ adx"+2=x"-8x+2
fa* ¢~ x> 82— =0
Ado* £ &AL = O omnwn fuctor

(:LX’:}:L—{— 8>’w°
@ L
24=-§

Ls] &S
L{(-ﬁ)ﬂz 2 | (E)-8($)e

‘1[6'1)-{ Lxq 67+€‘m 2+
"7 3!5 (:7
HE Jiy 6‘1 192t 1€_ 23y
5 —a g

@ c 7 +3x+2=3x"+3x+3

QuadFactored Page 13

expapd B e move ove-
b.(5x+ T)(x—1) = (x=1)(x ~2)

5 Satte—F=2*
S2%+22-F—2 :
Ll:lz_{, gx _ q =0 ceissS —Cross “chj\N

G Chs =™
G/if"JXzL—l)’- ©

~ Yyx€e9=0 an *';_‘l’
Y1=-9
a= 9
11

checle on cale i Ls=Rs

d(2x+TN(x—3) =3(x+1)(2x-3)

11
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ﬂ 2. Afarmer wmhmg to fence in a rectangular area determines that the area enclosed is given by the equation
Alw)= —w? 4 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 meatres? What are the lengths of the rectangles that
correspond to these widths?
c. What i= the maximum possible area of the enclosure? What are the dimensions of the rectangle that will
provide this area?

@ sub A=o or Alw)=® @ 1§ = —wtMw
O= —Wwr461w (,omr;:« o= — a4 B ——[8’3

s
:-w(w—(;\«) U —6? a::j

w=bY O = (—lw+3 Y w-61)
. - _(,1—_0
Om a~d 64Um - ""+33=t) RNy

a°o wn% 31‘7\ 0"9/ é/”‘
wil g gow acen [§3

A= lw Ar=Aw
=y (&>= 06) (63 = £(6))

= -4
How do aov\ -ch\ (“PPL? ¢l L 3
nwd o g e CORX Po wihae m\sj& I
o y~en s o
a.ols = OfN = ~ 4 doesn* - otk ,‘Fgou\
0‘\ 'ta— 3 Since Ay ,}:@,ﬁﬂww.&kl\
optoal = — (30 L132) . -
= - 024 t a0us 6|
- loa\‘(
05 vaAer (sz} wu«)
x )
wo A

o2 Mo W s [ng{mb

e ok

and A= dw
(024=£(32)
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@ 3. The revenus function for a company that makes board games is R{x) =10x, where x and R{x} are both in thousands.

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. Write the profit function for this company
b. What are the board games to be produced to make a positive profit?
c. How many board games should the company produce to make the maximum possible profit? What will the
maximum profit be?

13
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Problem Solving

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

ﬂ 1. A quarterback who is 2 meters tall throws a football. Its height over time is modelled by the equation
h(z)=—5¢" +9:+ 2. Use all three methods te answer the following questions.
a. When does the ball hit the ground?
b.  What iz the maximum height that the ball reaches?

@Qﬂw&w tlo| (212 | ewwn adi-a

o |-)6 Rt cont sea yoctex
%%@*&wdb’ k,alé choose. Smaller 4 volws
10

tlo| o2\oy|os|os] 1]12] {;loﬂ
l«la’le )’/‘J’rﬂc 6 A STL\L»N'“ RM h| 605

2o V&YX r(ﬁ»\i‘

in rddle Dj 0.& od | - W“"(K ) (0.")6.05>
S 08t — 0.9
o 0@ Nonds on Yl 2

%mv«\ol ok~ t= dsec
(b MAX Iy T 6.05 e tRes

i G RAPH S wiva
drov 09*( s

A\.G—EﬂRh\\Q‘\
- 't?—""ql:_ '{"2 ceiS Ceold 765\91'0«
é%‘m ' @ 21 o o s, adps Q=02 =09
.t -1 i O a
) h= 0‘07{“"’1‘ ~§[o.‘i)z+"t["'q) +d
(%ﬂX_tJfQ) = -Slo.61) + &1 F2
o
;C‘t\:b ~tt2=0 = -4.08 10/
St=-I 2= = 6.05
t==L=po &) 2, mAY Nl‘glML )
s—"fﬂwL cont Be 2, uLl KO:DIIJ £.0C medes. 14
ragedive 1 t=2-6eC
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E 2. The population of a city is modelled by P() = 0.5t —9.65¢ +100 . where P(1) 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 question?

3. A company selling CDs models its profits with the equation P(x) = —3x° +29x—12, 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?

15
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Creating Quadratic Models

Ma

meas

Find the equations for each of the following

¥ 1—“‘{—
157 (3

= o

:.—8:

\é‘,—,-

% o) |
= a(‘l—‘fxl"t>

> J Lr).' 5’)(1"") c
W ) ‘)t 2,-& )

a(a-3)at6)
l S=ol1)s)

da

l=a

LYy= \ (1-31;1{(;)

Use symmetry andfor zeros to find the equations

3 @
x S(x)
4 T
3 20
ST Tk oF (1)
0 4 v
;\ i r'd =w(1—rxlv
. J;cx(;{—-lez{-
Swh 0oy P i = a(o+1)o-
(O' “) = —Ja

- = G

J == 3 (s M-

M(i' °)
t)
2)
2)

2)
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(1.15)

flx)

15
24
27
24
15

Blw | =aoe L] = g
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f(x)

-10
-13
-13
-10

f(x)

Use graphs to find the equations

s

Date:
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m_ LH ke i 23 _ °
(R ]
S d & ¥ :
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— 8 % ! ~ ! _
a _o Dnaﬁl H\_ 1
O O =S
e 2 Fg
I ) RS

3, and y-intercept

=27.

3. Symmetric about the y-axis, zero at x
aty

—;121]

3
8

[

3
—— and vertex at

E 7. Onezeroat x

17
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