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Course Notes

Unit 3 - Quadratic Functions

FUNCTIONS TO THE MAX (OR MIN...AND SOMETIMES ZERO)

We will learn
e the meaning of a zero, and how to find them algebraically
* to determine the max or min value of a quadratic algebraically and
graphically
e to sketch parabolas (using transformations, zeroes, the vertex and y-
intercept)
* to solve real-world problems, including linear-quadratic systems
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Chapter 3 — Quadratic Functions

Contents with suggested problems from the Nelson Textbook. You are welcome to
ask for help, from myself or your peers, with any of the following problems. They
will be handed in on the day of the Unit Test as a homework check.

Section 3.1
Pg. 145 — 147 #3, 4, 5bc, 6 (expand!), 7, 8, 9de, 12 (tricky!)

Section 3.2
Pg. 153 #1, 3, 4abc (one method is fine), 6 (Desmos), Toc, 8, 9 (try Partial Factoring), 11
(ask for help on c if you feel the need!)

Section 3.4
Pg. 167 — 168 #3 — Sabc, 6 — 7acef, 8 - 13

Section 3.5
Pg 177 -178 #le, 2de, 4abef, 6Cd, T (Hint: what is the height of the ball when it is on the ground?), 9, 11
(#9 and 11 are tricky — ask for help!), 14

Section 3.6
Pg 185 — 186 #1 — 3abc, 4, 6 — 9 (these are a bit tricky...ask for help!), 15

Section 3.7
Page 192 #4—-6,8 - 10

Section 3.8
Pg198 — 199 #1ab, 2ab, 3, 4bcd, 6, 8, 11 (tangent means touching at one point!), 12
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Chapter 3 — Quadratic Functions

3.1 — Properties of Quadratic Functions

Learning Goal: We are learning to represent and interpret quadratic functions in three different

forms.

This lesson is a review of some of what we learned about quadratics in Grade 10. In Grade 10
we studied the THREE FORMS of quadratic functions and the information they give:

1) Standard Form - f(x)=ax’ +bx+c

Information
A is th Srefch Feckse, C TS He Y —Mlezep-
:"F Q < O ZA. ol AW 3
y At Pasddly Opere Poun (()/ fcc))) :(OJ C)
I€ a >0, " N Yooy
2) Zeros (or Factored) Form - f(x)=a(x— I)(x ),
Information

a s He sheldh fchr (seme cs aLwi)

X=r
A the 2ews of
x5 te quadmbic, Lhere fle
Para bolg Chseses Fe
X—a XIS,
3) Vertex Form- f(x)=a(x—h)*+k

Information

a = 5 fle Shefth Gucker
The point (/’U)c) IS He Uerfex.

You Caq only  peag) L, 1€ He 67\/&}72}4 DI
(K "‘ﬂ) ﬁfm-



Recall the concept of the axis of symmetry. A oS
The Aol 1Sa verkek /e prssiy
Throwglh He VEriK. tleetre wve
Con winlt fle coordmedes OF

VCEAHR o< (,40 g/ {'7’(,4,;))

How o (cdey late
The Ao$ s e "aveage O Me peny.
X = DR _ (Orany ko pls w/ e sawe g —vedir,
’ N } X = Qﬂ_t_z_ :/

Example 3.1.1

Given the quadratic function f(x)= %(x + 3)2 —1, state:

R veertzx (Orm

a) The direction the parabola opens
b) The coordinates of the vertex
¢) The equation of the axis of symmetry

Q’) Opers VP Cince O :+l’z

by (3,71

foc 3 (% '(’;>> g

G;\Vf/f 97 HC Kv(oodfna/& /lc/—@ ; ﬁ/s /S'% L‘Z/(_,%Lr—? Oj
% e vertex, ot vertced /,,fa



Example 3.1.2
Given the quadratic function g(x)=-2(x+3)(x-1), state

a) The direction the parabola opens S Zes G N
b) The zeros of the quadratic
¢) The equation of the axis of symmetry = 6
d) The coordinates of the vertex " 3 A )
¢) The function in vertex form ¥ QO ,b
Sketch the graph of the function.
[)ﬁo‘f‘ﬂ 5, Snce a=-"72
>> X = '—-3/. x= j— jllm pjm:
o Bep
i ‘ T T
.> AE)S is avg e  Zercs I I
(B v £ Ly

t -y

d) Vertex ag (AD_S/ F(Aai))

- (B-'/ j("")) |

=(-1, +8) H

= 2 - A @ Skefch LT €xpect o

€> I = g (XVLO i = "Z()Hzi) TY /C’?ZS Cw(’culmjégxﬁk, S_)“Sq
Example 3.1.3

| | | | _ betfe,
Given the two points (4,7), (—5,7) which are on a parabola, determine the equation of g
the axis of symmetry. L

Sanme ﬂ«\/ﬁ-@cﬂﬁ mecrl, fhse ave ectu;\é ?skmf
Som M AS. B He covemot.

Ao :(ﬁ__:g:) - -4
- Z




Nde: T el [t o mausy
. rang€.
Example 3.1.4 (From Pg. 147 in your text)

11. The height of a rocket above the ground is modelled by the quadraric
B funcrion 4(¢) = —4r? + 32, where 4(#) is the height in metres
¢ seconds after the rocket was launched.

[P
a) Graph the quadraric funcrion. h({—) = "LI{ + 22 '('

b) How long will the rocket be in the air? How do you know?

i sl il =46 (- &)
o
(N
) R Sewds ) ' | . oS (W,,\
N | L (4,5%) geos & (=0, (=&
9) ht‘;) w1 |
T T T T e A TN B A4S x= OF8 _ 4
=¥ | rsavd | =
= 60 m I ‘&v\‘; | ] p Verkyx S (q/ i,,[w))
@9 (%D

=(4,64)
d) Y m

DRI OcKe s Mo naive bt
R:{Lzec_/g/osémégyg

Success Criteria:
e I can recognize a quadratic function in standard, factored, and vertex form
e [ can determine the zeros, direction of opening, axis of symmetry, vertex, domain and
range from the graph of a parabola
o [ can determine the equation of quadratic function from its parabola
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Chapter 3 — Quadratic Functions

3.2 — The Maximum or Minimum of Quadratic Functions

MCR3U

Learning Goal: We are learning to determine the maximum/minimum value of a quadratic

function.

One very important aspect of quadratic functions is that they all have either a maximum (if the
associated parabola opens down) or a minimum (if the parabola opens up). Max/Min’s have so
many applications in the real world that it’s ridiculous.

The BIG QUESTION we are faced with is this:

How do we find the Maximum or Minimum

Value for some given Quadratic?

Example 3.2.1. ' =P —4x+3
To find a minimum (or \—sf | .7
maximum) of a quadratic, you \ [ /
are NOT allowed to T
@{ uf) A e i

N

iy T
Tuad—\s ¢ —

1 _ -
) N _/””7 (Z/ ~]

vedve 2

There i BT S
.

.-//

Figure 3.2.1

Figure 3.2.1b




So, we do need to find the vertex, but we also need to KEEP IN MIND WHAT THE NUMBERS
ASSOCIATED WITH THE VERTEX MEAN,

In order to find the vertex using algebra, we will consider three techniques:
1) USING THE ZEROS, TO FIND THE AXIS OF SYMMETRY, and then the vertex (this is
the easiest technique, assuming we can factor the quadratic).
2) COMPLETING THE SQUARE to find the vertex (this is the toughest technique, but:
it’s nice because you end up with the quadratic in vertex form).
i} 3) USE PARTIAL FACTORING TO FIND THE AXIS OF SYMMETRY, and then the vertex.

Note: We can also use graphing calculators to find the max/min of a quadratic!

Egetawax MV
Example 3.2.2 ‘[“ pect @

Determine the max or min value for the function f(x)=-3x"-12x+15 by finding THE
ZEROS of the quadratic.

foche  Bey = ~3(xZ4+4x - S) o zenes @ x7-5, 7]
:'S(X-rs’)@") AS D ("gg;’): -2

...‘Vefkkd()( Faq) :(_Z-/Z?)‘
Example 3.2.3 g X7 )
(fe a COMPLETE THE SQUARE to find the vertex of the qu dratic ;1@'9 tate where the max

refﬁc fCiunel ™ (min) is and what the max (min) is.
g(x)=2x>+8x-5

Sy IS {wa Yerrs,

L’
@%\\Cé 1 o¢ He 2 <>
) Coe&% ek Joo = z(é_j\j/x ) L’) -5

Cqvar ivL.

Dectect Sqwad. Faclue 1L,

_ 7. X
@ A4 taat numker f&,‘): Z((X'«'rl) -—"f> "S
ON any gV dact .
1+ 0("\/2"7 / = '2()(\/2) — g . e
@ Dis Mbuke o & ¥hig 'S “f’k
Collect It = 2 (xr z) Felms 8

T3, So) e pn s — 13 ot A= "2,



Mouch bere Fhan cc)mp/eﬁ'eg fle s T s,

. . X 1
Example 3.2.4 f ‘;’ (s OS fwd Syrmebe.  FOVD_

Using PARTIAL FACTORING determine the axis of symmetry. Then find the vertex and
state the min or max value.

h(x) =3 +15x-3 o
(D Lomsioer e At o hey = 3x(xs) =3
ferns, Common [fron-

Fhem, | |
== -3
@ Sex fachs 0 202- Py oy = =3 (0,3

v goelds ST s ()
X=0 + x=- A S ymmeinc Powfa

@F/‘AQ ADS X= 0O+ =S _S_““Z,S'

p Z
@ Fhd Uzvdlve otk . |
vertex verky (ADS ) ‘:(Aas)> = ( —2-S) “?/"75')
Example 3.2.5 , : A i C —Z]?g 2 A — 2.5
Using graphing technology, determine the max/min value of the quadratic
f(x)=03x>-1.2x+3.1 PF
N\ | .
\' fos =038 (x-1) +3-]
N 2,1.9 | \r—-——_"‘__—"‘l
s | | Seyr b 2en
y f i So x=0, x=¢
Crufh on  Peswrs .
AoS 7 x=0td =2
Cee asver iS g [-9 Z
D x= , - B |
Success Cri)ti:ria:Z B \/Qdf/( 'S (ZJ F(Z))- (Z/ )'C{>

e [ canrecognize when a function has a maximum or minimum value (based on “a”)
e I can find the max/min (vertex) value using various methods (partial factoring © )
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Chapter 3 — Quadratic Functions
3.4 — Operations with Radical Numbers

Learning Goal: We are learning to simplify and perform operations on radicals.

First we need to understand that RADICALS (square roots, cube roots, etc) ARE NUMBERS, and
working with them should not induce any kind of fear in your spirit. So, FEAR NOT!

A COUPLE OF THINGS TO REMEMBER:
1) The square root of a square number is a nice integer.

e.g. V25 =

& 7

2) The cube root of a cubed number is a nice integer

g 2= %

- o

Now, if we don’t have a radical with a perfect square (or cube as the case may be) we could use a
calculator to find the root. ~
e ot val€

c.gl ﬂ 4. 8989794855663561963945681 1494118...

— r-——._
Ooc\maﬂ Enpesion
BUT the “DECIMAL EXPANSION” is unending and doesn’t repeat and so we can only
APPROXIMATE THE VALUE of +/24 because of the need to ROUND-OFF. “EXACT NUMBERS” like

\24 are sometimes preferred in mathematical solutions and so we do need to know how to
work with these radical NUMBERS. Working with radical numbers means we’ll be:

¢ adding/subtracting
e multiplying/dividing them.

Before beginning, there is one thing to keep in mind:

10



COEFFICIENTS WITH CGEFFleENTS, RADICALS WITH RADICALS
ke @,
e.g. The number 2+/5 has a coefficient part of Z and a radical part of \1? (/I <o M"m%)
Such a number (with both a coefficient and a radical part) is called a m\n(ea (&A\\\Ccoe

Example 3.4.1
Multiply the following: —

a) V5 x+/3 = "urg;:;\ = 15

b) ~TxW6 = —D v 2N 7 b T -4y
0 5V10x5  — 5‘\”0’-;—_{ = C\QSB
-
She!) =2
d) V2x+/2 ={y =1 ( w) A

({{7}1:2 f/§7vo(ﬁ")€) + Sqvat /@i’?f/‘hj N awe mvese C){"@fu//’%a

T o TL .
,uaiw& J'-\, ey cercel,
( G ) . Example 3.4.2
x} N Simplify the following: )
| eV o5 2] # Lok G ped s
Ja ~s? ot fie RADICAND
i = 542
. T\ b)—-3\/2_:-3m—l
Cadicad SR
= -2.343"
=- 937

¢) 2450 x(~3v24)

| : - —6D\£Z'
:(24755‘)(—34%1) T = %o ﬁ?é 13

@& OTIED | - o grE
= o —¢ WS—‘)- | =164 3! } 11

L_‘\\

[



Example 3.4.3
Add the following:

a) 3V2+7V2 ;é\»@ﬂ

= o0

— T
b) 5v7 —3vV5 — 77

f!

.

AD/S Svieet He Ca@%r‘c’n@

Note: We can only ADD OR
SUBTRACT “LIKE” RADICALS.

e.g. 23 and —5v3 ARE LIKE, but

24/5 and 3+/20 ARE NOT (or aren’t
they?.....)

o
S ik~ b nleg hr p}lyrzwmﬂs_!

- —2d7 -z2i¢/ Dore |

¢) 2v5-—3v20
=21 -2 s

o g =32l
“zip - g7 40D

d) —3vF00 + V243

—2{i0o.3 tis-3’
= —20V 73’ Fadz’
- -2I33]

12



D\S\y,\p\)%ve
hy
Example 3.4.4 emee
Simplify:
E~ N
a) 2v3 (3v2 —5v6)

—¢zz' —io¥z-¢’
‘éxf_‘“— odig w2

- (36 - lodaz!
- 5\3”“ ’BOP

"""_.-'_'__ i

e —— —

b) (3\/_ 5\/—)(2\/_ +3J‘) Fo/L
| —

:64%6'+?ﬂ~iom’i§(‘?
«b
6(6) F9lee —jod 8 — /s
=36 +1eVE ~ioN e -2
= 6 + 36’

0 (5-2v2)° )
= (s2@) (522

3

=2e —(oV¥2! —1oJ2) + 99
-5 — 202 + H(2)

=33 - 20421

Success Criteria:
e [ canrecognize “like” radicals. Totally awesome dude!
e ] can write a radical in simplest form
e [ can simplify radicals by adding, subtracting, multiplying, and dividing
e I can appreciate that a radical is an EXACT answer and therefore SUPERIOR to decimals

13
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Chapter 3 — Quadratic Functions
3.5 — Solving Quadratic Equations

Learning Goal: We are learning to solve quadratic functions in different ways.

Note that last day we looked at section 3.6. We now go back to 3.5 as this is a better order for the
concepts.

Before beginning we should look at the difference between a Quadratic FUNCTION and a
Quadratic EQUATION. A function such as f(x)=3x?—5x+1 has a graph with infinitely many

points. On the other hand, a quadratic equation (in standard form) looks like:

3x2=5x+1=0 o
, . Dlos
loothgy Oy f"f_
WMen Y =0
In section 3.6 we saw how to find the zeroes of quadratic functions, using the techniques of
factoring, the quadratic formula or using graphing technology. As it turns out, solving a

(What is the difference between the function and the equation?)

quadratic equation is Exactly the Same @S Q\ﬁb;\,‘& Hr 268 ae V’Ftd‘mu;ﬁ\(
Enchon,
Quadratic equations, therefore can have Z—, l , Or O SOLUTIONS.
Aok
Example 3.5.1 L[ ref):’l'\j_ ‘f‘_:»_s__
Solve the equations: Jp— é-D Fac ’7)(’7\"6
a) X’ —5x-14=0 :"‘f b) 2x% +5x = 2x+4 & verex +
- .‘g . 3
D0 God: ShEf = O algebia
(X x12) =0 e &) | @ushe
L
_ e 2_/;3)( = S F;/‘m v 0(
/s The oots/ solohens Zx 170 @ Grafi
are K= ey X
e A e y=-bilitac | 4%

X=-2 - N.F
’ R ¥
(fl/‘,'f’ﬂ is poch Gechy = -(33 + (3')2'“(7’)("1) )¢ 0
il 0 P e 2

’€7VM/ Ao Za@) Z(Z)____ 7"':3,_:;%_;.‘? V‘j
2 -3ENg 42
— :@ 4 (g




Example 3.5.2

Solve =2.3x*> -1.32x=-1.45

~2.%x% ~1,32x +/. 4S5 =O
x> [,32 +3.9%

Soox= =D fi’?ol Y2 M(-23)(4 q;)_‘ _ _/{-/;7’. b
2(-2.3)
=1BZ Z3.8% X=[32-2.5%
4. E—,
< +0.5%

Example 3.5.3 (From your text: Pg. 178 #6a)
menﬂs Q’DQ?L :'—O
6. Determine the break-even quantities for each profit function, where x is the
number sold, in thousands.
a) Plx) = —x'+ 12x + 28

O = —xE+H1Tx +28

:_('_ —1

2% 6T XE—12x =28
1 o= (M)(ar2)
T
v - :Z_Ma()"’llj’) |
cor=M o (xs e
Selliagy /4,000 bvelcs gn,wj —2ceo  abjeek
even | s eolovs |

” =

15



8. The population of a region can be modelled by the funcrion
P(#) = 0.4¢* + 10t + 50, whete P(¢) is the population in thousands and
tis the time in years since the year 1995.
a) What was the population in 19952
b) What will be the population in 20102
¢) Inwhat year will the population be ar least 450 0007 Explain your answer.

d) In 1495, © yews pssad, so (o)
Proy =0.4(0)" +10(0>+50D
D = Ceries maning, SO peple ]
b) bof st 2010 ~lqqs = | £ =15
yers,
f’(.y) :O-'1(ls-)z Fio(15) 4SO
=290 L 2%0,000 fpl
C)Fro €1 gy = 450
By ()T HOW® +50 =Y <O
O (6)F +Hiot = = O

A r=—1p L A2
618

K= 2)Ls or X=ZHES

. :jggigﬁgiﬂﬁiiiéﬁ / pegaie 17
| > (o. q> / RébrevloB
- - lo 2 W e Yopolechen at 450,000
0.8 ot~ 2.5 Yoers. (12,)

Success Criteria:

e I can solve quadratic functions by factoring, then setting each factor equal to zero
e [ can solve quadratic functions by using the quadratic formula

16
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Chapter 3 — Quadratic Functions

3.6 — Zeroes of Quadratic Functions
Learning Goal: We are learning to determine the number of zeros of a quadratic function.
Before we begin, let’s think about a couple of things. ..

Remember — FUNCTIONS CAN BE DESCRIBED AS A SET OF ORDERED PAIRS, where the “ordered
pair” is a pair of numbers: a domain value and a range value which can look like (x, f(x)). We

have talked about the vertex of a parabola. Consider a parabola opening down (which means it
will have a maximum value.

The vertex of that parabola is NOT the maximum. Instead, the vertex is a POINT which is made
up of two special numbers. The domain value is WHERE the max occurs and the functional
value (the “y” value) is the maximum.

When we talk about the ZEROS of a quadratic we need to understand what we mean by that.
Consider the sketch of the graph of the quadratic function f(x)=-2(x—3)*+2

A e lus He potnt-

(X*) O>

where xzic He 2Zeo, 7wvs
Vdoe  predles e Anch,

e ro

. o He Rueabole g/cer’\/
ﬁﬁ CCAs arl &XL X:Z/ X =4

17
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| i
. | \/"/

N
<

A posibe min,
NO zéos

7 wofex TS ON
i'\'c * - KTQI

Cne (E0.

Finding the Zeros of a Quadratic

We can find those pesky zeros in a number of ways:
1) Writing the quadratic in zeros form (by factoring)
2) Writing the quadratic in vertex form, and doing some algebra (a bit nasty)
3) Using the quadratic formula (but the quadratic MUST BE IN STANDARD FORM -

f(x)=ax’ +bx+c)
4) Using graphing technology (lame, but legit)

Example 3.6.1
Determine the zeros:

a) f(x)=x"-3x-4 b) g(x)=2x"+x-1 * 2

L &o= (Ot %o = (24 )(x -1) ; | -\

+"$

(’b{ #) Zex Ocor e ﬁ") =0 >
] - o= (err) (x|
RIS when Eittg Sxtl <O X=L20
HC/V",‘S- ZP/D ZX :_-—’ @8

/ (: ,—JF
A X=L’/ 'X:-) " z o



Example 3.6.2
Determine why the quadratic f(x) = 2(x—1)> +2 has no zeros. /Q 7
— Verlex @ (), 2) N
(>

- IS PRIKKE <o 7ens /

bha e a mi Vﬁﬁu{’, Pasbsle ope vp.
Example 3.6.3
Determine the zeros of g(x) =—(x+1)* +8

The wekcis b (=1,8), Guph opers Sbn %) fechnines
‘At 2 zems! | \ @@Wg,{,{.ag/w,t}
IV e
T . o Bud. [romda
—(x1) +3 D0
*—(xrl) - —r?

—
(xH)2 r’r Q)u“#&ﬁgf
g1t
- N%"‘ - |
Mow \r?—‘: W AR

<o
Xx= 2927 -] or X = ——Z\l“zﬁ—lw Exactform
- PER
[Reles e KESE |y

19



Example 3.6.4
Using the quadratic formula, determine the zeros of the quadratic:

In case you’ve forgotten, the quadratic formula is x =

a) f(x)=2x*+3x-7

a=2,b=%, C=-FZ

%= 2 {7 e |

2

2z ()

=z e

7

Y st ok e WoM zews !

X= —3 + \§6§l

= |17

1

or X“’_.-ﬁ

1

x<"0F7

3-16c)

-b++/b? —4ac
2a ’
b) g(x)=3x"-2x+4
a3 b--2 =Y

=

2.(3)

6
= No zems |

W CanV- Inlke FE€

St ot Gf—
7eg sbt ,_/

- (= -Gy

20



The Discriminant

The Discriminant of the quadratic formula is called the DISCRIMINANT because /7 7L \S foy

Disammalng.,  ChTvect tells us  HOWMAVY Zeet «
Fomchom hes |

The Discriminant is 4° —4ac
) If B —dac 20O = 2 Q€S
€D
2) If b’ —dac = (O — i zerp

3) If ¥* —4ac <O —> © 7,6425
( ;zejod‘;e)

Example 3.6.5
Determine the number of zeros using the discriminant:

a) f(x)=2x*+3x-2 b) g(x)=—x*+4x—4

\02“‘#:@ = L(z/"] (-\)(’LD

beMac = ( 3)1 “M(1)(-2)
= q H¢ = 16 16
=75 D0 2 zews =0 1 zeo

) A(x)=3x*+5x+6

Y- Yac = gzaw(@(@
- 2572 L0

NO 2ens

Success Criteria:
I can recognize that a quadratic function may have 0, 1, or 2 zeros

[ ]
I can use the discriminant of the quadratic formula to determine the number of zeros

21
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Chapter 3 — Quadratic Functions

3.7 — Families of Quadratic Functions
Learning Goal: We are learning the properties of families of quadratic functions.

Consider the two quadratic functions:
f(x)=2(x- 3)2 +1, and g(x)=-3 (x—3)2 +1 What’s Different?

Clearly f(x) and g(x) are different functions, but they do share the same vertex, and the same

axis of symmetry. These quadratics are said to be in the same “family”
(some might say they are in the same vertex family)

Next, consider A(x)=3(x+2)(x—4), and f(x) = % (x+2)(x—4). We see another kind of family

here because /#(x) and f(x) share the same zeros, and the same axis of symmetry.

(some might say these quadratics are in the same zeroes family) ~ What’s Different?

Finally consider the third form of a quadratic. Consider

= —%xE -2 +7

%) CZ;QL‘}%X 1 7'

22



Example 3.7.1
Determine the equation of the quadratic with zeros x =3, and x = —1 and that passes

through the point (5,6). ¢ Qo) Yueed L ‘,

Lexy = A (x =D(xt1)
use (5,6) b Br0 a
4 = 0((§—3)(9+I>
6= a (2)(6)

é = (14 — g=.

Example 3.7.2
Determine the equation of the quadratic function f(x) with alue of 3 and axis of
g@ a mush be f)% 44\06 ‘./

colexy T é(x-'i)( X+()

\i

symmetry with equation x=-5 if f(2)=-18.

Verkx . ( AoS 5 FQOS)ﬁl A mar o peiry
vl we
veriex = ("’5/ ;\5> =(h, k) Bot.. we SONT knuw @;J

A VAR
0 yeclex é;fm .
feo = a(x —('S>> 5 uw Cep=-13 P F1d O
(z,71%)

¢ =a (3 +s—)Z +3

g T a(pt 3
» - ' 2 "
/x'FCK)'_;(P\“’S—) +S

{
N

r
<
<X
Q

Success Criteria:
e [ can solve for “a” if given either the vertex or zeros
23
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Chapter 3 — Quadratic Functions

3.8 — Linear-Quadratic Systems

MCR3U

Learning Goal: We are learning to solve problems involving the intersection of a linear and

quadratic function.

Recall from Grade 10 that solving a SYSTEM OF LINEAR EQUATIONS could be interpreted to mean
finding the point of intersection of the two lines. The solution to a SoLE is a point, (x, y). From

an algebraic point of view, we have two techniques for solving a SoLE:

1) Substitution
2) Elimination

Example 3.8.1

Solve the SoLE
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Solving a Linear-Quadratic System is more difficult, but we have the tools to succeed!
We will need to make use of (at least) one Property (or Rule) of Algebra:

THE TRANSITIVE PROPERTY OF EQUALITY
Rule: Given three numbers (or more generally, three mathematical objects) «, b, and ¢,
andif c=aand c=b, then a=b.
W Can Scoqg o hun eqrating
Example: If f(x)=-2x-4,and g(x)=x"-3x-10, and if f(x)=g(x), then eﬂl“b‘P.
x* =3x-10=-2x—-4 7~ ~
Note: Solving a Linear-Quadratic
System is equivalent to finding the
solution(s) to a quadratic equation.
. For L-QS’s we can therefore have

Example 3.8.2
Solve the Linear-Quadratic System given directly

above.
Afhe P T, e ‘fw@ Corehions e 0, 1, or 2 solutions.
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Example 3.8.3 (#2¢, on Page 198 from your text)
Determine the point(s) of intersection of the two functions algebraically:

f(x)=3x*-2x-1, g(x)=—x—6

= 2kt -2 -) = —xn-b
3k -%xts = O

T

2(3)

=y *\- 59 |—

6

Example 3.8.4 _
Determine the number of points of intersection without solving the System:

f(x)=x"+2x+14, g(x)=8x+5

X2+ = gx +S
Lo tq =C
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= 3 — 34
= O
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(Hint: To solve this problem you must be

very discriminating)

Lo O SAluhon

26



Example 3.8.5 (#9 on Page 199 in your text)

9. Determine the value(s) of £such that the linear function g(x) = 4x + k does
not intersect the parabola f(x) = — 3x?2 — x + 4.

Se no €olober, .. discrmimd <O

= ~f§;<2—--)l +4= Gr+k  whe s bo-tee €O ¢
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1z
Example 3.8.6 (#10 in your text) “K C -2 _ L/
10. A daredevil jumps off the CN Tower and falls freely for several seconds before 12
(A releasing his parachute. His height, 4(#), in metres, £ seconds after jumping
can be modelled by k 22 L 4
h(2) = —4.9¢* + ¢ + 360 before he released his parachute; and 2

hy(2) = —4t + 142 after he released his parachute. h
How long after jumping did the daredevil release his parachute? 7 73 .
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Success Criteria: - ﬁ 21 —9-9
e [ can solve for the points of intersection by .
1. Making the functions equal to each other ang ;2 Z €0 S

2. Solving for the zeros (x-coordinates) of the resulting quadratic function

3. Substituting the zeros into the linear equation to determine the corresponding y-
values

¢ [ can identify when solutions are inadmissible

27






