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Introduction to a Quadratic Function Unit
ﬂ Big idea

The first half of this course — the first four units — are review of quadratics you've learned in grade 10. If you took
grade 10 applied, you will lzarn a lot of new things in addition to what was done last year. If you took academic
course you will find that there is not a lot of new material to learn. Whatever was done before, you must learn to
be very proficient with working with quadratic equations as well as learn some new concepts that relate to
guadratics you have never seen before. In this unit you will concentrate on the following topics that are outlined in
the table below. (The review topics in the table are from BOTH academic and applied course.)

Success Criteria
Aszsessment as Learning for Leaming and of Learning
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= o~ . , . =S| Ll 5T 8 BYE| S5 o= 5 ']
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= 3| Leave it blank if you are lost in that section. Sse| % %EE §E8o| 228 | 88| ® 25
o5 _ $%5 | 5:8| %% o2EE G554 pe5|8, |28
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£ 2 = | edrahelpin thatlopic. Scg| 8c=| 828|583 88EE| 5B 38 |33
K KU KL APP | COMM | TIPS HWwW
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Learning Goal
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Characteristics of Functions

Section 1.1#247.10,1213

Lines and Quadratics & Function Notation
Section 1.2#1 2568 & EXTRA Handout

Working with Function Motation

Section 1.3 #3,45.6.13,15

Transformations of Quadratics —
INVESTIGATION with Graphing Calculators
Section 1.5 #1,21,ii,3.5.6.9.10 & EXTRA Handout

Sketching Quadratics using Transformations
Section 1.6 #5 7def 10,11 & EXTRA Handout

Domain and Range
Section 1.7 #2 36,789

P70 - Chapter Seli-Test

FGE-69 Chapter Review Questions

EXTRA — domain& range activity

loding, protiem salving with lines and quadratics

FInaing aquations af and graphing INes, Bnding qualions of and grapnmJ

guadratics, #impifying exprasslons, soking equations, axpanding,

fa

Tentative TEST date

Reflect - TEST mark for this unit , Overall mark now 3
Looking back on this unit, what should you plan to improve upon before the exam?

K,

Comections for wrong textbook answers:
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K

Sometimes a problem may relate vari
and the variable the dependent.

de penden% variable the 8u.‘r(‘>

Mathematics is a study of relationships. These relationships when written with variables are called relations.

ables that have interdependence. We usually call 2 wvariable as independent

The independent variable can also be called the I‘qu ) and
wkc . This terminelogy is often used when the relations are functions.

uZ.

What is a function? (Explain using the input/output terminology, as well as explain how to determine if it is a function

e e S o o ) o eveny o)
G«'o@\s oss o vacyieal Qe dest (wuch 4 o mi@mcg)
a.

FBMW\S don

Define the terms domain and range.

Dormoin is oo Set o}
R s oset o
Sam\no\s: X,\S s.u\‘té )

\VLMNcaneven‘am\/ermwfr

> (ﬂf/\Lt"j shadlow on "‘"a’“‘)

rad Mm ks
al Aeh y Koren  Aotirred /rvauds

J regu,u»g ouhpubs

e e &;& R -reall ¥ T —integar s
)

4. Find the domain and range then determine if the following are functions or not.

a. mapping diagrams b. i
st UH_tF_ﬂ-II Input Output |'"!_"'” Du,uf.rl
8 2 A (oI
% L+11 II | 2__1 : r-i1 | 5 ,_:_ hd -: |
;: i ] ) e < ~o |
\ Y 3 9 / o/ te /
kY =A==\ 95,3 -3
D: XO\%]\\ lg,\> D//%' 2, 'L‘ ll"bq) b \ b ,B
AN R={y=2,74,~1 “’ﬂ\)
R= AR =5 1A ’
oo N Not- o funchen
n =
fu Fanckion inpud X=1 b0 two g:_q
d. graphs f. ]

||||||||||||

= Sl_gsg £5Y

D= xeR, -y2x< )\, 7“13
ot & Fune™” )

R-_K\)e“{) J“) <Y l:u(y

Not a functom
Dotsh*+ poss W',m'iz
Ane dest ot

X=—o_
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@
g. points
((-3.9).(0)8).(-1.2,.(@.—4)

DA
R=34,%,%1
Noto~ (Z\M\"H\’H

h.
{(2.3).(3.5).(4.10).(5.0)}

D"X(L]%\"l, 5’2
P\" S\‘g)w)o

(/U\{\g\{b‘f"

k. equati
y=im6r Fundion

3 o)
=Ryt

a n. descriptions
A vending machine produces pop,
gum, chocolate bars, etc. depending
on the button pressed.

Puncher
D= § bubon presed |
RT— \.\—\{ m\j

0.
The postal office locks at the postal
code on the package to decide which
address it goes to.

NO* o ‘G\LAC\'\VV" T*\
Coda i,’:‘;\_-& 2
'b’;" 5 LO&R:\J
R= ol o4 g

E For which pair of related quantities would time be the independent variable?

a. grade, time spent on project
b. length of race, finish time

o5 flight time, rainfall
d. distance to work, commute time

A/"W‘\"’\ fl fwe spak o~ @w}cjf
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B: %152'_.3)'7')\:\{'—5
R={y= 2,34y

Fu,:\dwbm.
when
:‘ =4 ““u;j—?é%nsw d
y=4-=x
3= -2t
NDT o 'GA,J\C)"\'BV‘ Q\rL\Q.
=2
D=L-2<ca¢ 7-}
R= f-22yc2 %
S e evely

T-he forensic office analyzing DNA, is
trying to determine the identity of a
person it belongs to.
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Lines and Quadratics & Function Notation

u 1. Whatis fun-:tlon notation? \N*U“’ 2. What could function notation be confused with?
1-« \(\(’ )’7’% %
v\mr”_) \% e Yuhon do NOT
WG '1.—) -
owhyp oEpuk malih
a 3. You have seen functmn notation for specific functions, 4. Explain why it is incorréet to write the following, give
but you just didn't know it. Indicate what is the name of corrected versions.
the function, the input and the output of each of the 1
following (os a c? = E
a. cos(d). name = |
© Wpuk = O *‘3“’ o no ;r\?ui“wc\‘\\‘%’“
UI-*_ = wse' CD \ \\S m\p\(ss
b. sin”(0.5) pope = DAV ST withoud inp
‘;wt‘- 0.S rp:H‘;'SO’ 0(\3\2—
MJ—— S (o\S\ b.
5 tanx =0.5234
¢ YO = cbecost x=0.5234tan
\\\pudir-—__‘\\ﬁ_ L 2.08 Lork °j in w{—,\w\s

d. {2‘(] Y\a-h‘&" sqo\ko\fbd

xtfuk— (e = ba*
5. What do differences of the dependent variable tell you about the relatlnn ven'?
u e \s h‘lre-(\LC& At YR St~ —

T ¥ dfiktrces ot fle JMJ&WWL
¢ % velis sk Go up Ay the same SVl G o

6. Determine what type of functions are these? Specify what variable is the function of what other variable and record
the output in function notation.

M a. ) b. - R ,0;7\.0_&( AAN
:[;: - T - Pis g\«ﬁu\z‘j‘\w\
- - S D4le
2 10 )ﬂ) PR 7 2 i pr)
4 7 ))ﬂ_ DRl B2 T
3 0 19 22 o S
8 TS );:}1 %uw‘ ‘%‘p’—a————w—’) gneve rat vp Ay ©
10 26 )?g b« s | 32 [+
Tae 00 5
m C. d. e.
Time Radiation Length | Area of # of Cost
{years) lavel figure items .
1 7 h o 1 2N ya 10 AR W Drasx
3 5D Yl 3 10 )*q_)"f 14 11 2
i 3 7 ! 4 7 {85 16 13 D+l
£ 5—1)-! “05 5 26 )T 18 15 +2
6 E B IRAN SRS 7 ) 20 7 |)¢?
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[] 7. Whatis a degree of a function? How does it help you determine what type of function is given?

5“\\?1«&& oe,(o%o\\\&(w.\ ,
\Di{(\‘f:—( Puu\c\-vwé \r\lEvtw olo.gru.— onvE (ie. ne -expo,,\n.,}s)

Quad . Runckions  hore oajru TwWo (e,

8. Decide what type of function is given by expanding and simplifying then determining the degree of the function.

a. m evk‘w“‘) to soe b. m AN\ “ 2 :txj=3+x—5(‘c—?(r+l})
Flx)=(2-x)(x+3) g(x)=5+4(x-2)-8x  Ax)=2x-(x-2) _
gtbtde  TStapogw (- Gedlay)  =Btassrisbe)
_ :r_ ’;( C =Qa — (A - Yt ) T DU DS
ToTXT % e Ainaec =2x 2%+ - Y = AL +38
D =-xtebx—y Aneac

puadt
9. The helium balloen is launched from a height of 2 qiaters and it rises at a rate of D.}H_{T‘s\.
a. Write an eqguation in function notation for the height e balloon at timeN, seconds. = —
3= yst+b W\W"‘ﬁu\ (‘oj& °3 & Q)

° = (IS =b
e SR TORVE S D e N
b. What is the domain and range of this function, assuming that the balloon pops at a height of 1 km.
sub \a= 1000 o D:% 0 < t< \o\%é'h
[p0o=05 t + 'L)
qag=0st R= 5135\\4_\000
[{1bsec~ €
@ 10. Video games cost on average (35.00 to rent. The player costs 5300. The total cost of playing video games canbe
=] represented by a function Civ). PA9gaml =m B~ itral Uaflu_ =b
a. Write an equation in function notation for the cost of v, video games.
=Xt b
clv)=%00ovt3vo

b. State the degree of this function and whether it is linear or gquadratic.

Ag%(-u, =\ R rear

c. Use your equation to calculate the cost of renting 20 video games.
C(zo)z ?g(m)_r 200
= (6O + 300
’j‘{QO

d. What is the domain and range of this function, assuming that you have 3780 to spend?

b"’%@é\/’:G;O,B 3&0= v+ 300

Yoo = &v
R=Y 300 ¢ 0«5%0"3

60 =V
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E 11. A skydiver's height is modelled by A{z) = 2000 —4.9¢ for fre R.0=¢t =14} wheretis the time elapsed, in
seconds, and h is the height in meters. After 14 seconds the skydiver opens up the parachute and his descent is
modelled by 5(z) =10396 -3 5(r -14).

a. Use the degrees to determine what type of relations the eguations are.
138 degrea =2 gruadcedc
2~ clagrea = | A
b. At what height was the parachute released?
Swh £=14 ()= o0 —4.9(14)" con uce
= 2000 - 4.9 (ﬁs) oo
= 7000 — q60. Y afg mB
= (039.¢ hIZ I
c. At what time did the skydiver land on the ground?
use 2 %W O= 0396 3S (f -/ ‘()
—(037.6= —3.5(¢ ")
19%. 03 =t 1Y Loed in 3 Se tondks
3.0y =t ~ S min
d. Sketch the first relation on the domain of {f = R,0=¢ =14} using a table of values with time increments of
25Iec. Slketclh thelsec?nd ralalaliuln bylusinlg theltwo Ipuintls wh:are t =14 and ¢ = answer from c.

' '
; H H ! ! : : ] : S i
0 o0 M40 @0 @0 00 M20 (40 180 M0 200 220 P40 280 a0 300

e. Shlow llhat the differences in the table for the first Tpl‘ation{&:zc\lz with your answer about what type of relation
it is in question a. 2 A e {z g Sane-
( es g Lo eIl

f.  Use vertical line test to determine if the relation is a function. ‘Jb

T/\“\S k%’xm fom Q fuce.s/grb&ks. 6
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Function Notation grrns
a 1. Determine f(7) of each of the following T .
W = ((=9.7), (=7,6),(0, =7),(7, =9),®.7) et eyl el
£L=)=-1 1 £G)=Y Yoo soe & poses
X ol 1| 3] s| 7 ST g vtesd Aive et
-4 -1:.;-1 2 4681012 o¢ X
o | -7]-s|-3]-1] o 53 5 D ecy “\fw
PR -y Ahees
H’-\—X—O -8 ¥ o\,&gui'
2. Determine j{—6) of each of the following : ) 4 o i
{=?E{ _"::;:" {_6{3' (:';J};I_?}' (=8, —8), 63 . fznc:on'l?slg;zlp:ain?
—7. =9). (—6, — 4] o
‘F("Q\-_ —(o v 2 f) - N0+ - ;\G‘?Vf\d"
x | -6|-4]-2] o 2 “"f“‘i—zo- 94 6 8 p(ﬂ»i M:’QJUW
f(x) -6|-6| -6| -6 .::: _H,L)—,"b Vi'e .‘,Qit
ﬂ 6)=-6 az
u 3. Forthe following function determine f{=2), F(0), F(3). f(4x)
flx) = x* + 7x + 12 )
E)=Cop o) F Y=ot +Ab) 1= £D)= 2+ H) 0>
= Y-\nl =\ =9+ Q| t1e
=9 =4

) = () + Howw) +\>
= lox* + &L tlow

m 4. Faor the following function determine f{0), 7 (1), £(2). f(5x)
flx) =7+ — 25x + 12

fle)= x(of - as(s) 1>

’.;11\-(

£(6x)= Mgy —as(Sx) ti

=3 (3651%) — 15 1>
~\’+‘5:1 — a6 48—

IntroQuad Page 8
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Date: Name:
m 5. Three consecutive even integers numbers are picked from the domain —10 = x =10 . The equation that models the
sum of their squares is Si{x) = X (x+ 2}1 +{x+ '-1)1
. n .
a. What doess(igcllpzr\iithe equat;cC repr;se‘r:zr 2 4Y ace \ 2 ¢ MQ\,_;\-\VQJ
! ’ e~ F's.

b. Evaluate S{-10},6 what does it represent?
Sie)= @+ (8T + (6] = 00 ¢ B1F3b =000 sumof 3 comsrendep

c. Evaluate the function for all valid values of the domain. Organize results in a table. evin S% —10
|- |- | -8\ | -6\ -5\-y|-3\-2 |\ e
S [wo 155 |1t (8> [S6 |25 |20 \" AR AR
1 —— ve peodts
o d. Find which three numbers would give tfminimum sum?

x==

. He B nuwbers o2 —Z, o, &
thok give « Minimum Sune

6. A pebble falls straight to the ground from a cliff that is 1102.5 m tall. The function representing the distance the pebble
has fallen in meters is d(z) =4.9¢" . where t is the time the pebble has been falling in seconds.

a. Evaluate d(3). What does it represent? -
. tire e liztence fullor~
AlB)= 4.aB) = 4.9(q)= 4] Sk e S T

b. Explain what does the following tell you? &(3)=122.5

Afe- S ¢oc P&Uak fd 132 S o
c. When did the pebble land on the ground?
2
llozs = 4.t

=4
aa?g:ﬁ ooin 1S sec Aands on Goound

d. What is the domain and range of this sitl‘\;tion‘?

D= %o cte\s, e R
R= jo ege\m&aaeﬁﬁ

7. o)Explain what sach part of the following tells you m(p) = p] +p 2

n O 7. o p gtellsy r _

= \D) Evaluate and simplify the expression for m(1—x) m C("i)f’ (l i) * (1'1)
- = (l—&x-r'x"-) +1-=x

~(¢) = O‘AM\\.\‘,J scbww ,Pku\s Drpuk
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Transformations of Quadratics - INVESTIGATION

In this investigation you will graph different parabolas and determine the link between the equation

TECHNOLOGY OPTION
To help you graph and plot the parabolas, enter the equation inthe | v=

Use| x,T,8,n | totype avariable

Remember to use GREY| () when negative appears FIRST and BLUE| - otherwise

Press| graph  |to see the graph

Press | 2™ graph | {o see a table of values for the parabola

Parabola Investigation #1

et
Basic Equation |Y=X% 4, ]
Vertex Form y = a(x = h)?+k /(\ I/ /
Change values for a \ / f
keep h=0 and k=0 for now \\ /
values Equations Colour W1/ V |«
a=2 Y= aa:b n / 4
a=02 [ “Y4-049" n
a=-1 \{ -~ - 5_1’ wn
a=-2 %F_ -—173' / \
=-0.2 Q=009
> \
Y

Summarize what effect does a have on the graph of y = x‘;\ s
. T ol <
TE & s ngoddv —7 e :{ds/é:'@o ' | - vatiead Shrefh

\ e Thon [ S
jéi (:*\Ss J&a"?«;’(m ) ad | > Wt Lompress

1. State the transformations performed on v =" in each of the following quadratics )
a.v=143%" b.y=-3 c.y=—0001x

U\,Q mM refeet
Ve okl ) wetel

IntroQuad Page 10
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Parabola Investigation #2
A
Basic Equation | y=x2 t\
\ /
Vertex Form y = a(x — h)2+k DU Dan
Change values for k )
keep a=1 and h=0 for now \ /
values Equations Colour \‘ /
k=4 [uA{-0)4M =4
k=6 |~ 4=x"-C i .: T
What effect does changing k have on /
the graph of y = x* ?
K gos skt vg \ /
W resy Shnkr Aeun \'/“'

]

State the transformations performed on v =x" in each of the following quadratics

a v=2x-9 b, y=—05x—-16 cy=-3xr+9
a= 3 vek. shafeh {reglect a=-3 W b
ke-a shibdown 7T Nl B K swdk wp
Parabola Investigation #3
Basic Equation [y=x?

Vertex Form y = a(x — h)?+k /\ N M ?
Change values for h \ }L\ \ }
keep a=1 and k=0 for now \ /1 1\ /
values Equations Colour 4 P4

h=3 \{\: \(i: 3\1 ‘to TI(;'vi) m —— prm—

h=-5 | W= (A«G) W

What effect does changing h have on

th hofy=
»t%iaf. L:\ {mﬁ uﬁ\ skl ﬁb\.\‘ﬁ

Wrely: st Lk

3. State the transformations performed on v =x’ in each of the following quadratics

ayv=(x+2) by=(x—-4) -7 cy=— (x+4)°+3 d. y=2{x—f{(kd
. n A-0R e St
[ W \W} ‘@ff e N \'fviw \
\ Coloniin
Aoein ug D R;Qh b rafl clos,

IntroQuad Page 11

10



Date:

Mame:

Sketching Quadratics using Transformations

u 1. Summarize what the letters of v =a(x— hf +k stand for. Make a note on the order that transformations should be

applied in
,H’;F{eci oL —ous

N T e

e, 0= 2 o2 az=d; °F z N

h—~ shil} /en-“"'/f‘fé\"t 6 Switdh Siqn for }‘3

e~ shift up oowr

ORDE R

I

ca. Aith|ytk

m 2. Write an equation of a parabola that satisfies each set of conditions

1
a.0pens down, Congruenbuwith }‘ZZ.’CE. vertex (5,—4)
W
0=
st SW

St uc- ,,J_
11

Y=L (x-5) -4

m c. Vertex (2.7) y-intercept — 3. (,0\":‘)5
- 0\,&1' \\WL K

—3 = Q,&O" D.SL*}
\'5'. ('A,Q'\\ J(:\'
3= 4a+t
-0= kau

0 -0
L(

~C=0
Q

:.\g; S (’i"%l* 1

IntroQuad Page 12

b. Vertex (—3,—8), x-intercepts of 1 and - 7.
h

J=a (13 =% sk gt (1,0)

o=o(1tn)y-¥ ™ re)
3= o)
5= lboe
.lz._-, o
1y =% N (M'ﬂ -¢
d. Vertax (0,—4), passes through (—3.2)

3:0\/\‘1,- \\\l ‘\\rf

= 0\,("3‘*05 -
2= Ty
(=%
L -a
q
z =W
3 1

11
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3. Describe the transformations (in the correct order) applied to the graph of v = x" to obtain the graphs of the following

quadratic relations. Sketch the graph by hand. Start with the graph of v = x* and show all transformations with
different colours.

a_ b_m ¢

y=-15(x-5)"

r=—3(x+2)" +8 y=05x"-9
o;—B cefleck in x-oxS 0705 VLA, Lomgrtss R \)‘:k S
Yok S K- sl Soum . h=5 Wi f“g'”

en determine a possible

dewn 16

Y

(~2,345) (2,34.5)

IntroQuad Page 13
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Domain and Range

a Some of the questions 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:iimy.hrw.com/math06_07/nsmedia/tools/Graph_CalculatorigraphCalc.himl

Download GeoGebra [offline and online}
http:iiwww.geogebra.orgicmsl’en/download, select webstart, for offline

n < —select appletstart, for enline

m 1. Use graphing software to graph each function and then use the graph to state the domain and range.
a. f(x)=2(x+3)° -8 b. g(x)=4-2x-025x"

(-4.%) D= );1&1?\1\ 923
k] R- gtk 3”

(33) R i%eﬁl X ?1) \

u 2. Notice that range is visible from ONE of the versions of quadratic equation above. What must the equation look like for
range to be visible and how can you determine the range frcum it?

To see rarge e quadeedic houdd fein
vecter form | Tha o S (‘jé_—}(‘, F{-\[\/ o Yx K N U
3. What is the domain and range for lines? (make sure you explain all types of possible Ilnes] e
p=J1ERY hied Dejaety €T D= {"L“f:]
/’i’“" R=9yeRY R= X:\ePQ) R=1{y=*]

4. Find the domain and range for each of the following rala‘uons

a. f(x)——:nx -OK o= }]_'L&R\) b.g(x)=3 D= {«1&1?\-5
O RfERY=S) < Reiy-5)

g cx="56 L d h(x) = 4(x+3)
| " %66&3 NI

e flx)=Tx— J

e fg(x)=—(x—-3) +8
R %136723 (s,6) De{weRY

g flx)=x"+5x-3
\ R=1v¢R, y < &
U‘:‘:f(z:} Dr«%)u:R“j {a 7 ‘} .
R~ WER, 3>/-‘\}

IntroQuad Page 14
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m 5. While on vacation, Talisha won a lot of tickets at two arcades on the boardwalk she was visiting. The first arcade
charges 51 to cash in and gives you 12 cents back on each ticket won, the second arcade gives you 10 cents back on
each ticket and no fee to cash in.

a. Determine the equations for the money you can leave with as functions of winning tickets for both arcades.

ALt W =winnngs ‘F_Yil_‘ Secord
t=ti W)= 02t —| W/t)=0.l0F

b. Determina the domain and rangs for both arcades. -
foc Bot: 'fo%télR, 1‘:>,an, con’t hart reg v %77‘.&0{5
st =] WER, W > -

3~ @= fweR, WOl

6. Arocketis launched and its height in feet as a function of time in seconds is given by 16007 —16¢” . Find the domain
and range that will make sense in the context of this real life situation. (use a table of values)

tio\2ze | Mo {60 \%0 ©0

K|o &sboO\ 38"100/13%‘100 ) A¥ 600 | O — Qo,\%qutw
veﬁu in viddle & "”_ LeR, O ct 5100"]
t=s0 D= 'S ¢ ooot’)
=10 000 R= {heR, 0ch ¢ ko

S \Pf"'
m 7. Oberon Cell Phone Company advertises servise fu@cents per minute plus a monthly cost of@%.
a. Determine the equation for the cost as a function of minutes. }j’\YCk

C(m)= 0.03m + 2995

b. Determine the domain and range for this real life situation.
cont have  ragodive aanues

b‘—’{ m >0

R={c> 9.‘\!\'53

E 8. Two people are playing golf. The height above the ground in meters is given by &) = —5¢2 + 40z for a person hitting

the golf ball from ground level and /,(z) = —5¢2 + 40 for a person hitting the golf ball from a roof of a building.

a. Forwhich player must you create a table of values to see domain and range? Create it.
(if you took grade 10 academic course, you may: for the RANGE -complete the square to see vertex, and for the DOMAIM — common
factor to see zeros instead of doing the table of values — if you remember how

Q%\w&h\x\ B\ ot N el o~ — Qo,‘\\i_ Seo v"“k\é,v.(
Jt\O\\ \7—\3\"\\§\(’\3r\ &
V| O \3§ ‘\60\1s§2019r§\go\3§\ o

n 0= -'S-tl'{' ho
Str=ko
b. Find the domain and range for both players. = 8

D= -];€:[Rl occted Dz='s't€R 0% ZL“’Z‘XS tt,‘z-x
RL: S\I\AEIR, 0¢ch %8)“] Rz.-,g ke]k' 0 ¢ héllo} 14
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