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Quadratics in Standard and Vertex Forms Unit

Big idea
This is the last unit of quadratics. In this unit you will concentrate on the standard form and vertex form of

quadratics. Standard form looks like Ao Ot g ol £C where x* term is visibla and there are
no brackets. Factored form looks like < - o f yenf oy — +) , where there is no x* term unless
you expand, and the equation has bracksts_ krtex form look ke u =af3 W\l

it can have no brackets , or have only one set of brackets with a square on it)d
Identify what forms the following are in, then think of some reasons why vertax form is useful.

V=4 Shanded X ya Xk S can see He vetex »
y=x +3x Ss(l}‘\[}\ws MA—X//VI)N VaL-A*-

Because vertex form is commonly used for graphing as well as for problem solving, you must be very comfortable

in finding it from standard form by M A MW (new for gri0 applied students) or from

factored form by finding the __ A A\S. oA D oV ValN {both academic and applied should have

seen thig). Also, some quadratics May not be factored over the integers, in this situation you will have to use
%UABQB\\L %’!(“\ to find the zeros (this is also new for gr10 applied students).
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Vertex Form
Section 4.1 p204 #4679 10,12

Completing the Square
Seclion 4.2 p214 87 10,1113 & EXTRA Handout

CQuadratic Formula
Section 4.3 p222 £5.6,8,9 & EXTRA Handout

Nature of Roots
Seclion 44 p232 84 56,7912

Solve Problems
Section 4.5 p240 £5.7,8.9.10,11.14

Cuadratic Models
Section 4.6 p251 #6.8 11 & Handout

o.SS\ﬁV\
one EXTRA on Quad Strategies

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:-:arn'?
Comections for the textbook answers:

P 256- Chapter Self-Test

F 264-255 Chapler Review Questions

Finging equations of and graphing Ines, nding aquatans
f and graphing qUACTalcs, EIMPIfYINg axpressions

a:lll.'lnl;- equationg, l:m.ln:llr.g_ ‘al;l-_:lrng, pratiem i:lt‘lﬂq:

'afth lines and quadraics
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Vertex Form

1. Examine the following functions and their graphs to determine what the vertex form of a quadratic function tells you
about its graph.

@ f(x)==3(x+1)+2 glx)=—2(x-1 -1 h(x)=3(x+2)

(2]

|

# of zeros

axis of
symmetry

vertex

optimal
value

y-intercept

u 2. Summarize what you should know from vertex forms:

J:&C‘;L’\'\QL)M .ﬂ’(
: n Toe b
o\nu{‘v“ vackex (\,\JL3 sl £
)

i ads =

0&“’ “ Ilcgpnb 72"

- kK = NAX *
0?“"\101 &M“\J H; D s Fa.t ~J

o(omhn‘:D'; %ieR”l) k_ls
-R= R >
"”"‘%"R {)’je » = Lo pred s bow it opRas.
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3. For each quadratic find the vertex, a.of s, is it max or min, range and sketch.

a. b.m

Flx)=—4(x+3)7 -5 filx)=2(x—6)" +1
veter={-3,~5)
auﬂsx: h= -2
=-5
., AR valw K
ops down ﬂ n

range=R= 1K, 3 £-5)

4. For each of the following find the equations in vertex forms.

b. Afunction has a vertex of {1, — 4} and a y-intercept of &.

3 —ala-WYy K h k pt(0,6)
J= 2-0) — Y j;&(i—k)l—\—k
6=a(o-1)"-Y4
+y = la—Y
tYyR—
rﬂﬁ‘k J -y 'fl’t& !
le'-.;’l('i—o;) —If ='~(y: lo (x—I)L'7
y=—a*-Y
m C. d. A function has a vertex of (1, — 12) and passes through
Ty the point (5, 36).
6 (6.5)
4_
2-
.l {
Y2 4ebr0on"
—4- (8, -3}
_6_
3
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5. Summarize all three forms of a quadratic and explain what is easily determined from each

Standod Foerr vockored Form Veder Focrm
J=aar+bate Y= afx—)x-E) Y —a(a-h)
—n\Z oS C"l") od Vactes (“Jk')

(o/o> (é/o)

m 6. A rocket travels according to the equation h = —4.9(t - 'E}I2 + 182, where h is the height, in metras, above the ground
and tis the time, in seconds.
a. When does the rocket reach its maximum height?
b.  What is maximum height?
c. What is the height at launch?
d. When did the rocket reach the height of 170 m?

E 7. Given that the parabola has zeros at (-1, 0) and (3, 0) and goes through a point (4, 5) find the vertex form, teme
eoFrenrsil e tareatdsior-
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£—(x9+ x)7=(x)f

Wox D JUEISTOD 1| IN0 JopEg

671Xt + xg-=(x) S
t7 ITAYYX3I

T+X07+ Xg==(x) S
f ATdNYX3

¢=x71+ X7=(x) S
I# ITANYX3
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Completing the Square

1. Complete the square to express each function in vertex form. Then graph each, and state the domain and range.
a.m f(_t)=—1x2+20x+8 b_m g(x)=3x" —15x+753
2
)= o5t t &
far=-os(a=—uor) t&
G R Sa
f60)= ~0.5(x>- oot + w00 ~1420) &
£6)= —os(«xl- \(og(-(—'{oo> —Woo(-0.5) &
\

~ 20
\ -29

)z —05 (a-20)a-20) +2004&
’?(i\-f’os(x—ze)l + W&

Vides (20, 20%)
a= -0 q::«j mﬂ Comprersd
208 y-mb (0,%)
. D= \«;Leﬁg)

~N4
[

- L,').oé:j
w\ U R=AERY
A submarine traveling in a parabolic arc ascends to the surface. The path of the submarine is described by

v =2x"—10x —50 . where x represents the time in minutes nad y represents the submarines depth in meters. What is
1h@istance from the ocean’s floor that the submarine ever reaches. Assume the ocean floor in that area is

PTG Y= Ao sw ) 5O
&= %

J'.’,a.(it, gitgg,_%f) ~So

e I :,L(«f«rxf?{) 'L,j‘[z_l)’f"

- So
) fhs 43 ‘ -5,
i ‘ e
—tlo
ocean -P(oor _ - sv — SO x4
y= a (a- ‘?/ZXOL—V/A i T
w- "2
,go—'za: —'11 T T2

=+ b-) -2
2

j’ a (st— Zlfy - 625
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E A certain 120V electrical circuit has a resistance of 12 amps. The power P in watts that can be produces in the circuit when

a current i in amperes is flowing is given by P(i) = —12i* +120i . Find the maximum power that can be produced in the
circuit.

E State the transformations of ¥ = x to produce the graph of v = —3x% +12x -9
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Quadratic Formula

u1.

Summarize the quadratic formula and when you are allowed to use it.

\b& \uu)ro-)f\l, ’G’o(mmlk \,)\an }DQIM‘A'\%— 'ﬁ’( Bros

Frwy howve —Wﬁwﬂ—s Wo o~ Ov $TOS- imc"—
O= oxt+tbate \iz .__Li__-——b,—/ 2'

2. Find the roots of the following

a.mxz—x=5 b.mx(Zx—E}l:T

r-4-g=0
a=l b=-1 e=-%

A= —- 2 JEF Y-S

WY L a22M
x= LHIB - AL s

a 3. There are several methods that you can use to find the roots of an equation. One of these methods always waorks,

however there are shortcuts that can be used in some cases. Summarize what they are and when to use them.

7\9-0-9 @ Quudratic Bomuloo - o ongs  wocks o~ Stev-dovd forn~
iy 1) Commen Tachy - & Aw Nams Witk 2

s\

_O

7) G Cos Sadee & Aromiek acd oa esly sa A o

@Igofegj‘{ p - o«% on trr~ with X o Ppe_p(‘\i-

ﬂ 4. ldentify a method that could be used to determine the roots of the given equations. Then use it to find the roots

a. 3x7 =182 commrmon freloe b 22 =40 con Slote c (x—Dix+2)=0Cx+2)(x+2)

3,80\§x =0 1=+ (0o eqed X 3a-1-3= 3574 Cakdm Y
K 0= 9,2
N S 6.3 o> £a £l
x(l—é)i_,(a:o Ly @ z@ 2A3=°
e 2N oo P e &3
NESIAR =@ D) xx 2 T
beeforad,  CH)
Z-2
8
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m d. _Jf2 +3x=3

Mame:
& —2(x+4)1+98=[} f 2 —Br—T=0

ﬂ 5. Abaseball player throws a ball into the air. If the equation that represents the ball path is si= —2t" +6:+8, where h
represents height in feet and t represents time in saconds.

(3 vrclex.
a. What is the initial height of the ball? ©® MAX ot X
b. How long was the ball in the air? q.o&s = e\ =3 - LS
c. Whatis the maximum height of the ball? "—g—:_ 2
d. Whatis the height of the ball after 1 sec? + “ﬂ _ 2
. . . N g, G({ ()‘EK
« o B v.\rl%n i thgf_all r gclbthe height of 10 feet on its way dowrp J_(L() t el
@ ndisk éﬁf ¢ =-a(a.as5) + 1§
N = —a(o} ¢ Lot

=

-5 €918

% e
nii ' - = |as
® \;t\;i“& Mmg Mid,{ ax sutcdex (L, \25)

=—2 ~ Y
W i drogs to fhe %NWJ fk;%s N bie L%W
whace \""7'6\'} h=e AR s Q.5 fof
®= ~Hetity) o2 Max. hght is RS 7
Cy D b= -2l D8

‘ ! W=\
O= -3k - Y+ © oo apr ek <8

.[T,L(»,o o0 Lecv=o o:a«;_-t"'%@l:-;l

e V‘/q,j,a NL $= —c b -y

e, e ay ..
: o>
0o The Badl wos = fhe air ’cv%i(z—oﬁ% 0.3F on &™) “
LLRQ. 4 'l::a(o o WoN
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E 6. A rocket ship is attempting to land on the moon. The ship's computers calculate that the height of the ship above the

moon's surface can be modelled by the equation 5(f) =—1.6r" —1.45¢+ 200, where h(t) is in meters and tis in

seconds
a. The ship's pilot must decide whether the current spot is suitable for landing. He must make the decizion before the
ship is less than 50 meters off the ground or else it will be too late to change course. How long does he have?
b. Assuming that the pilot chooses to land in the current place, how long from the initial reading will it be befare the
ship touches down?

10
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Nature of Roots

1. Complete the table

Flx)=x"+2x-9 glx)=2x"-12x+18 h(x)=3x"+4

[/ | -z o Fl f €

# of Zeros

Calculate the
Roots
{use the
quadratic
formula)

Value Under

—

{+~ or0)

2. Summarize how to tell how many roots the equation will have if you are given the following forms
STANDARD FORM VERTEX FORM

DARE ) ' . ”K"
N BﬁCr\mN\Mlﬁ —““C(ik\m.?:u.\wrgo%wd\ Use S\C&N cg ! ond

9 . o W &WS]W_’MND'\_(
Y M 20 = o 0 > 9

opres Wk
Y-UaL £ 0 - o (odd }\j et M
\,"- Upe = © - 0 1090 O\ oprs Nown + St dowe

o 0 od W ofposit s\"sh—)M@rbcb
o & K=0 - or2 cool
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3. Determina the number of real solutions each equation has. Do not solve.

B a 2x=x"+3 b.7\3{x—4j2—1=D
0=9r- Ax+ D OPs np
\;L'\{O\C shatd dowsn

-t ) U e

=Y-\2 go\\)-}“b‘f‘3

_ r, no )
- 90 w’\
N)B go\"k\
4. Determine the number of x-intercepts the function has. Do not solve.

@ a f(x)=100x" +60x+9 b. f(x)=-2(x+1)" -3

ﬁ 5 For what value(s) of k does the function have no zeros f{x) = ' +6x+k

Yo B’os & bo-Uac <0
- YW
3 4k <O

MName:

c 2x+5x=6
A2 4Sa-b =0
\or— ML
= Bl - HQ\&b)
=B r Uk
= o 2 WO
g Se\udiens

c. fix)=—4x-9°

o
g € 2>
1 KML’B

m 6. For what value(s) of k does the equation have two solutions A" =2x+k=0

E 7. For what value(s) of k does the function have one x-intercept f{x) = wth—k+2

m The function P(x) = —25%" +2500x +825 madels the profit earned by a dance studio on the basis of the cost of a dance

lesson, . Does the dance studio aver break even?

QuadVertex Page 13
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Solve Problems

u 1. There are several strategies that allow you to solve a quadratic word problem. They are listed below; identify which list
refers to finding maximum/minimum values and which list solves for the zeros/roots of the equation.

In order to find jd(b& / F\QOB use In order to find MA’X//’”N \/ﬁQU-’U use

Table of values * Table of values

Graphing Graphing
Factoring Find zeros then find a.of 5. and opt val
Quadratic farmula Completing the Sguare

These lists are not completa. There are other things that you can do too, like substitute into the equation the given values
before you solve, or expand the equation to get another form first... etc.

Mow practice identifying what strategy is most efficient to solve the following if you have no access to graphing technology

2. STANDARD form 3. FACTORED form 4. VERTEX form
— - yv=02x+1)(x-3 5., 49
I::lr m+ :Ixalu% \po\k ‘{:\N IrK I a Flgd \rerlifc : Y= z(x_i:'“ -y
W a. Find axis of symmetry
b. Find wif x= -1 b. Find x-intercepts
%U)O ™ b. Find zeros

c. Find y-intercept

C. und r@rkﬂ.ralﬁoo ccl@‘ "\\h c. Find initial value
TN Rl | Fuckee

e Rndifye-3 e lo ore side

5. Afarmer is building a new pig sty on the side of his barn. He has 60 m of fencing. The area that can be anclosed is
modelled by the function A(x) = —2x* £ 60x, where x is the width of the sty in metres, and A{x) is the area in square
metres. What is the maximum area that can be enclosed?

13
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ﬂ 6. The managear of a grocery store sells 1250 bags of milk for $2 each. He wants to know how much money he will earn if
hea increases the price in 10¢ increments, which lower the quantity sold by 20 bags. A model of the revenue function is

R(x) = (price) guantity) @ \Edce, =19+ Do ] ool pze s $9_
Ho =(2+0.10x)1250-20x), MAS - SINCE  \NCrease (° crds. e
ez . _ c “"“V‘Q*- .
=-2x" +83x+2500 A prewds ¥ of tmes yon b
where x is the number of 10¢ increments and R(x) is the fevenue in dollars.
a. Explain how the equation can be set up from the wording of the problem
b. What is the maximum revenue? q = \_SL— 0% Wv‘s‘“’"‘" k"‘”"&aj
c. What prica yields the maximum revenue?y : =
d. What is the revenue when the price of milll is 32.40. ¢ Q<0 \pu.%s o Mo - snee lowee

ety B ks Sy 20 o

() MAY o vecex
)= - a3t 01 +HSL5ES — 5150 + SO0 © peie = 84 0%

\%:&‘%ﬁ:&,m.%\mc Y51S5kaS > 9+ o\(o[a\.a‘y

= -5 -y x 416G —usl g 43 T3+ s
)= —‘a\m%\.‘kﬁb' N3G+ WS+ VW U D
WA — 1l asT + Mg s ® 24> A+0.0%

W < \;\\3«; Sons) 0% 2 0403

N G
&%hw (v

Chotag (8 2, R&\Q = -2 #3500
% Yo, \3 == {[6) + Mo + A0
IR e TS = 32 4 Ao

-

= 2%0%
,',‘Qg,\}u\ut 1S ‘3%0&
oX pete 7
%Yo
P poy

14
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E 7. The population of a small town is madelled by the function P{r) = 5t +120¢ + 20000, where P(t) is the population
and t is the time in years since 2000.

a.

©oan o

When will the population be 25 0007
What will the population be in 20257
When does minimum population occur?
What is the minimum population?

Will the populaticn ever be zero? Explain.

QuadVertex Page 16
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B find

) z’J Mkeatesnind

o | —— .
Quadratic Models 2 ( Aitfeceate ™ *)
 \p—
ﬂ 1. Athrown ball has the following heights at various times.  a.  Find an equation, in vertex form, that represents this
data
t h \ b. When does the ball land on the ground?
0 10 ° o= = —
1 0 0y, o ®) O=-os(t-os) +0.1aS
2 9 %-_\13\\ e i
i 1 )-3\’\ o= 05 (E-o)
s
5 20.35 = Q»o‘ﬂ
ke o (o5 2) L
- a(x-W) kK His = e
:3 ) Yy =L-0.5 o -ys=t-os
2 g; k oY’ %

0= -5 (0- 08) 1k
o = -4 [025) £\

(0=~ o.25 £k
0.1z =k

m 2. Kim practices the javelin throw. The distance and height
of one of the javelin throws are given in the table

4 h
1 42
3 7.4
5 ]
7 g
9 74

QuadVertex Page 17
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3{01;:\& n S see.

a. Find an equation, in vertex form, that represents this
data
How far does the javelin travel before hitting the

ground?

b.

16
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ﬂ 3. The community garden club has a vegetable garden that measures 15 m by 30 m. One of the members has
donated a new piece of land for a larger garden. They plan to increase the garden by 250 m*. However, because of
the dimension of the new land, both dimensions of the original garden must increase by the same amount. Determine

the dimensions of the new garden.

X A",/Q w

R \ DO = ('50-&’1/)(15‘{1,)
=< T
—_— W)= USD + 3ok IS tL o 3 o
RS
harbe 0= 3t usa — 350 . dpacs
< |§* 2SO e
~ uSo 4= - ug t [y 4> & 8::?:
N o = 4SO £35S0 () ,ch 30€S =35m
= oo - -YS i\/’bo( w= [sex
1 11/ e g = |5€ T = 9_07"’

2N
A= __\ﬁ.*—'—qg-< o 0 CW‘\L AoV M’% .
- p S s | nCreads

4. Afarmer wishes to enclose a ractangular field with 48 metras of fencing.
a. Write down, in function notation, the area of the field in terms of length
b. Determine the dimensions that will make the area maximum and find the maximum area

gy
T o
Z hg=al+aAw N
SN ug-b =
@ A': »le s %}Xi‘h : QH’Q— = W

Q.
A', ,Q(}“l'}) (%:‘%/
AlL)= -2+ rau kot Ao

& MR X vsdex
M A(D):_’k&/"—_,g\(} UM — 4y )

RGNS =l

AlL)= - (47— cli) —1u4(-) Mﬁﬁ a{«qji
A= - (L-1)L-12) —+ 44 93:41«:\2
pl)= - (L- 1) A1

Lyreher (\z) lHH) .

il
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m 5. A framed picture has length 35 cm and width 25 cm. The picture itself has area 375 cm®. How far is it from the edge
of the picture to the edge of the frame if this distance is uniform around the picture?

2! 6. A parabaolic arch is built over a river. The bottoms of the arch touch the ground 40 meteres from the left bank of the
river and 20 metres from the right bank. The river is 30 metres wide. The arch is 200 metres tall at its highest point
a. Write an equation which medels this arch, using the centre of the river for x=0
b. A daredevil wishes to dive into the river from a height of 150 metres. At what x-position should a platform be
built on the arch for this stunt? Note that the platform must be directly above the river.

18
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