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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.)
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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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Characteristics of Functions

1. Mathematics is a study of relationships. These relationships when written with variables are called relations.
’ Sometimes a problem may relate variables that have interdependence. We usually call_ 2 wvariable as independent

and the ? variable the dependent. The independent variable can also be called the I‘qu ) and
dependent variable the au.‘k‘(‘)uk . This terminelogy is often used when the relations are functions.

u 2. Whatis a function? (Explain using the input/output terminclogy. as well as explain how to determine if it is a function
from an equation and from a graph.)

Funcho howe ora ovdpouk (y) for e h\@vk(x).

G(‘Dg\'\smvogs o \)::?"Vo* Lira ‘\ge.st L'b\kd\ ACNL mﬁmc&.}
SR uodiens don't hove an even power om owdp 3

3. Define the terms domain and range. DJ.L pb:yq}\ﬂﬁt ,hfui's o (ﬂmLtoj SLao(ow on x-au(fs)

is oo Set
Dlo\m ?SS o Set %é A NJuLﬁré ouhpubs oo Arfirad /r?auds
Sa"‘\”\s‘- \,\j S-u\‘té ) € d&rw.n‘k“d'k) ‘R—r&alé?f\s) j_mka,(#s

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

a. mapping diagrams b. C:
Input Clu_tpul Input Output Inpui Dﬂ_p-.rl
. & - 4 i ; i X f Y L
B ki 2\ 7 'O~ £z
. Li | 1 41 B B
4 it ot . i, =0
\ 5] g | | T eg |

3 1_-‘9

v y=
input X=1 hos tdobvj)' g:-’-l

d. araphs

b ae, wemen, 2 exb
R-‘k\)é“{') 3:\) al:-j ‘;1{.5
No-ra-Pw\ch"h

Dotsh'+ puss W‘,’i ?
Ane dest ot
X=—o_
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@
g. points
{(-3.9).(-2.8).(-1.2).(-2.-49)}

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

k. equations
y=3—6x

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

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

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
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Lines and Quadratics & Function Notation

Mame:

u 1.
MV“"—) (LQ/“\(N&

a}

What is function notation?

You have seen functmn notation for specific functions,

mux

ms’rw-d
WO ?’i—)

2. What could function notation be confused with?

but you just didn't know it. Indicate what is the name of
the function, the input and the output of each of the

following
a. cos(d).
b. sin™(0.5)

)
4 (2x)

What do dlﬁerences of the dependent variable te I ynu about the relatlnn

1+ \s

* 2 o\t

€$M

feeces
w3 valas wwvacgo up /!g +he san{';

f

(.oS'ﬂ"‘“
o\m cos® ro*\ ©

notuhon
madi

4. Explain why it is incorr

~

corrected versions.

Ccos =—

tanx = 0.5234
x=0.5234tan™

venT

do ANoT mesn To

to write the following, give

3 [ won'F- work

Determine what type of functions are these? Specify what variable is the function of what other variable and record

the output in function notation.

X ¥
[] —9 )’_|
2 10 PR
Lo
B 0 )+ w
8 11 P!
10 % s )t
vot
Rind&
. Time Radiation
{years) lavel
1
2
3
4
5
6 15

Ho

b.

i P " I f r\r/‘\'w"')
o_)(oj—\‘/ -8 ')'\'10 P‘{Séaf\k
W
% dam Sy 1?3 122 Jtto elr)
)tLo
19 22 XS
&) e T Ay e
3 25 32 +(o
3
Length | Area of # of Cost
figure items
1 2 10 7
2 5 12 9
3 10 14 11
4 17 16 13
5 26 18 15
] 37 20 17
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[] 7. Whatis a degree of a function? How does it help you determine what type of function is given?

\S*“-&\\?NS"C ower of o A~
‘DLEM\’{; P\»!\c\-\wé \'\cg\/{w olﬂ.grﬂl— onvE (ie. ne {Xpbrdl(}S)

Quad. functivns  hore oegrer TTWO (ie. =

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

expovd to see | € . ’ _
om0 ey E-Sedepogr  HO=R-God @meeTeD)
= A to-x D>
- -k

Guadet©

9. The helium balloen is launched from a height of Zmeters and it rises at a rate of D.&st.
a. Write an equation in function notation for the Rg f the balloon at time, t, seconds.
: code ﬂi ehonge=In

é = YN+
kol valne = b

° _t =
Y=08a+q e hi)=os++ 2L
b. What is the domain and range of this function, assuming that the balloon pops at a height of 1 km.

- |000
l;;t——»;s L+ Df% o< te \°\°LG,B

qag=dst R=1ac W< looo Yy
[{1bsec = €

Q @ 10. Video games cost on average 53.00 to rent. The player costs 5300. The total cost of playing video games can be
represented by a function Civ).
a. Write an equation in function notation for the cost of v, video games.

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

c. Use your equation to calculate the cost of renting 20 video games.

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

b. At what height was the parachute released?

c. At what time did the skydiver land on the ground?

d. Sketch the first relation on the domain of {f = R,0=¢ =14} using a table of values with time increments of
2sec. Sketch the second relation by using the two points where ¢ =14 and ¢ = answer from c.

g [} i ] ] [l 1 i
R I T SO T A .
bl EEEES EEEEE PEEEL LT LR L je=snd jeessdennnahanns pes=s et TEREY TEEEY EEREY SCTLY EEL
' H ' ' | H 1 H ' ' ' H H
g L] L) i ] 1 ] i ] ] 1 1
150 ¥ 1 i ] 1 1 ¥ ¥ i ] ¥ i i
[0 Y VR NI (EPREN PSS (R (IR LU NENSSE [INORY SRS, ICPIOS| [NPIS RIS (PR Luen
} H i ) | i ) ) 1 ‘ ) 1 1
{800 i i i P i 1 1 P 1 i i
LTS L RS- - - R - SR P - S SpU - SN U S J——
140, J H H ) ) 1 \ \ \ \ A I I
: ] ] ; ' ! : : ] ] ; : '
i ; ] ] : ' : ' : ] ] ; ' ]
P -1, R (A RGN SN B Y TS it i O AT SRR s WAL MR [t
' H 4 1 ) 1 ' ' ' H 4
) H i ) 1 | ) ) i : ) i |
1000 P ' ' ' ' ' 1 ' ' ' '
FaE i -l = - i = -4 4 = = ¥ - -
) 1 i ) 1 i ) ) ‘ ‘ ) 1 i
#00 donmnds A L A H T
: - ' : : : - : : : :
. : ' ] ' : : : ] ] : : :
[0 i i i | i P i i i i i
- ket Soreogieebrcy rrhaekad: Edrdndeds Ereessady piseecsrs prospessd Clsess . - B T e I e -
H ' \ ' H H } H H : H H H
00 ' ' ' [ ' ' ' ' ' ' ' ' '
H H H 3 3 3 ¥ ¥ 4 4 v H H
e H l ' i i | ) ) i | ) H |
) 1 i 1 \ ) ) ‘ H i
e Jr J‘ % J' ] ol 1 - . i. 1L I': = JI. + J’.
0 20 40 &0 &0 00 20 140 60 Ms0 200 £20 R0 260 a0 00

e. Show that the differences in the table for the first relation match with your answer about what type of relation
it is in question a.

f.  Use vertical line test to determine if the relation is a function.
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& o f\(i'l \'\3 ?& h“
Function Notation F =
u 1. Determine f(7) of each of the following Baj — :
M /=1(=9.7). (-7.6).(0, =7).(7, -9).0.7) ST fahCbor?? Exghiin.
£E=)=-1 4 Yos sae @ pasges

24

X 0 1 3 5 T

L

- \M\u& v st

R e)&g)“e"k
ov&g

Is the this graph a
function? Explain.

-4-27 2 4 6 800
f{x] T —5 —3 -1 0 —i -
=0 4 ESEREL.
2. Determine j{—6) of each of the following : ) 4
f= (=10, -6), (-9, =7), (-8, —8), 3 91
(=7, =9), (=6, —10)] i
2 ?
r X
¥ 1 L] ID ) L] L] T
x | 6| -a ] -2 0 2 -8-6-4-201 2%4 6 8
_4-1
)| 6| -6| -6| -6 | -6
* —6
-8

u 3. For the following function determine f(=2), £(0). £(3). f(4x)
ﬂ flx) ="+ 7x + 12

)= eaynx § ()= o +AbYy 1> £(3)-

=q+a)tl2

= Y-\4\l =\

- Flua) = () + o) £\
= lox™+ &L tlo~

m 4. For the following function determine f(0), F(=1), £(2). £(5x)
flx) =7+ — 25x + 12
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ﬁ 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(igcl';p:r\i::the equat;cC repr;se‘r:zr 2 4Y ace \ 2 ¢ MQ\,A-\VQJ
! ) e~ Nls.

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

z|-© |- \,’3\l'}\\'c=\\"3\\"\\'3\~1 —\\ o
< [ wo | 1551k 85156 |25 zol“ S| \zo ) -
o d. Find which three numbers would give tfminimum ,surrl'.?/u\—_’_‘l\\"&r)&o\:l-5

x==

. He B nuwmbers o — 2, 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 &(3).What does it represent?

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

c. When did the pebble land on the ground?

d. What is the domain and range of this situation?

B 7. Explain what sach part of the following tells you m(p) = pl +p

E a. Evaluate and simplify the expression for »1(1—x)
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Transformations of Quadratics - INVESTIGATION

Mame:

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 in the

Use| x,T,e,n | totype a variable
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
Basic Equation | Y=
Vertex Form y = a(x = h)?+k
Change values for a
keep h=0 and k=0 for now
values Equations Colour
a=2
a=0.2
a=-1
a=-2
=-0.2
Summarize what effect does a have on the graph of y = <
1. State the transformations performed on v =" in each of the following quadratics )
a.v=143%" b.y=-3 c.y=—0001x
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Parabola Investigation #2

Basic Equation | y=x?

Vertex Form y = a(x — h)2+k

Change values for k
keep a=1 and h=0 for now
values Equations Colour

k=4

k=-6
What effect does changing k have on
the graph of y = x% ?

]

State the transformatmns performed on v =x" in each of the following quadratics
a v=2x-9 b, y=—05x—-16 cy=-3r+9

Parabola Investigation #3

Basic Equation |y=x*

Vertex Form y = a(x — h)?+k

Change values for h
keep a=1 and k=0 for now
values Equations Colour

h=3

h=-5
What effect does changing 4 have on
the graph of y = x?

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 v=20x-1F

nb h\wnn

gendl duy, 10
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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

,y-L-F{eci n S-S ORDER-

'\')N\;ge_ﬁi—)wl Shedh o comprestioT y V oo Ath|yik

ex,.a= 2 ov-2 a=zd; o2

h—~ shift /en-#/f‘fé\"t 63\»\'\'0\!\ Siqn '(""\3
e~ shift up oowr

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

1, _ b. Vertex (—3,—8), x-intercepts of 1 and - 7.
a.0Opens down, €engruentwith yzzx vertex (5,—4) h W
Wk 2
0= P éz¢(1+?>) —%  sub 6’% Ulo)
Su,ﬂ‘& SW

SO o=o(45)-% T Fre)
T= ()"
2
9’. = \J— i“ 5 - 8: l%@k—
(\é K (“ 5 L’ _;-, a
L («m—?ﬂ -«
9T
m c. Vertex (2.7), y-intercept — 3. d. Vertax (0,—4), passes through (—3.2)
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.

2.

y==3(x+2)" +8 y=05x"-9

&

y=-15(x-5)"
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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

< —select appletstart, for enline

ﬂ 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”

(335) R S\%)eﬂl 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 vange +he quadeakic should e in
Vectey foem | mwrs yer # N, o yxk AT

3. What is the domain and range for ||nes'? {make sure you explain all types of pnsmble Ilnes] ) Loz ‘L
W \3\ %»ae R\j = Ra&R\) R {j *7

4. Find the domain and range for each of the following ralations

Mar=05"0% = ‘11&\\’3) b.g(x)=3 {fx&RB

Y R=fyeR y=5) < R Ay =5Y

@ cx==6 d.i(x) = 4(x +3)°

e f(x)=Tx-3 fg(x)=—(x—3)"+8
g flx)=x +5x-3

13
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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 ﬁ’il: Secord
t=ti W)= 02t —| Wit)=0.0F

b. Determina the domain and rangs for both arcades. - kufs
foc Bom: 'fo%télR, 1‘:>,oa5 cont houe reg gdive #7+.c

Es &—,i\,\)eﬂ?) W = -
3~ = AweR, W07

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\2e | Mo {60 |30 ©0
600\ O ‘} g0
h|o aswo\%ﬂoojl?l%lwo ] as - o~ 3?«0
vees. in middle b=SﬁeR,oetst§

t=s0
= YO 000 R= r[\,\eR\ Ogl\ghooooB

m 7. Oberon Cell Phone Company advertises servise for 3 cents per minute plus a monthly cost of $29.95.
a. Determine the equation for the cost as a function of minutes.

b. Determine the domain and range for this real life situation.

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)

b. Find the domain and range for both players.

14
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