Chapter 1- Functions

Lesson Package

MCR3U

INPUT X
v

FUNCTION f:

v
OUTPUT f(x)



Chapter 1 Qutline

Unit Goal: By the end of this unit, you will have an understanding of what a function is and their different
representations. You will be able to determine the zeros and the max or min of a quadratic function. You
will also be able to simplify expressions involving radicals.

. . . rriculum
Section Subject Learning Goals Curricu "
Expectations
: . - distinguish a function from a relation
Functions, Domain, ) . .
L1 - explain meanings of the terms domain and range Al1l
and Range
L2 Function Notation - explain the meaning ofthe term. functlon. A1.1,A1.2
- represent functions using function notation
. - determine the max or min value of a quadratic function using
L3 Max or Min of a completing the square and partial factorin A2.2,A2.3
Quadratic p & q p J e
- simplify radical expressions by adding, subtracting, and
L4 Radical Expressions | multiplying A3.2
L5 Solve Quadljatlcs by | - Determine the zeros of a quadratic by factoring A2.1,A23
Factoring
Solve Quadratics using | - Determine the zeros of a quadratic using the quadratic formula
L6 . A2.1,A2.3
Quaratic Formula
- Solve problems involving the intersection of a linear function and a
L8 Linear Quadratic quadratic function A2.5
Systems
Assessments F/A/O Ministry Code P/0/C KTAC
Note Completion A P
Practice Worksheet F/A p
Completion
Quiz - Max/Min of Quadratic F P
PreTest Review F/A P
Test - Functions 0 Al1.1,A1.2,A2.1,A2.2, A2.3, p K(21%), T(34%), A(10%),
A2.5,A3.2 C(34%)




1.1 Functions, Domain, and Range - Lesson

MCR3U
Jensen
Section 1: Relation vs. Function
Definitions
Relation - an identified pattern between two variables that may be represented as a table of

values, a graph, or an equation.

Functions - arelation in which each of value of the independent variable (x), corresponds to
exactly one value of the dependent variable ()

Note: All functions are relations but not all relations are functions. For a relation to be a
function, there must be only one y' value that corresponds to a given 'x'value.

Function or Relation Investigation

1) Complete the following tables of values for each relation:

y = x? x=y

— O] —=|F O =
I
N

o
== |C |~ |F D

W IiN | =

0| =














2) Graph both relations

~ 2

3) Draw the vertical linesx = —2, x = —1, x = 0, x = 1, and x = 2 on the graphs above.

4) Compare how the lines drawn in step 3 intersect each of the relations. Which relation is a function?
Explain why.

Fory = x2, none of the vertical lines drawn intersect the graph at more than one point. That means that for
each value of x, thereis only 1 corresponding value of y. This means it is a function.

For x = y2, some of the vertical lines drawn intersect the graph at more than one point. That means that some
x-values correspond to more than one y-value. This means it is NOT a function.





































Section 2: Vertical Line Test

Vertical line test: 3 method for determining if a relation is a function or not. If every possible vertical line

intersects the graph of the relation at only one point, then the relation is a function.

Example 1: Use the vertical line test to determine whether each relation is a function or not.

a) . b)

Function Not a function
Whenx=6,y=0and 4

A |

1 1

| | I | -
L f=2 | TJ. x
!

Function

Not a function
Whenx=1,y=-5and 3





















Section 3: Domain and Range

For any relation, the set of values of the independent variable (often the x-values) is called the

d() m q'; N of the relation. The set of the corresponding values of the dependent variable (often

the y-values) is called the _[CGQ.n 3Q of the relation.

Note: For a function, for each given element of the domain there must be exactly one element in the range.

Domain: values xmay take
Range: values y may take

General Notation

Dt {XER | re_svr;acco,\s} or Blfj(:it,#,-..;

k- gYE}R \res{—ricl—l'onsg or R: gusz #t,tb,...g

Real number: a number in the set of all integers, terminating decimals, repeating decimals, non-
terminating decimals, and non repeating decimals. Represented by the symbol R

Example 2: Determine the domain and range of each relation from the data given.

a) { (;3' 4)' (5! -6), ('_2' 7)' (E' 3)' (9' '8) }
Drgx=-3,-2,5,¢3

{153:~&-aa,%7§


































b)

Age | Number

4

5 12 D - gX:L/,S,éﬂ)S’, 9, I0§
: ° NESy=5,9,9,0, 13,1425
8

9

22
14

10 11

Are each of these relations functions?

part a) is NOT a function. There are multiple y-values that correspond to an x-value of 5
part b) is a function. Each value for x has exactly one value for y.

Example 3: Determine the domain and range of each relation. Graph the relation first.

a) y=2x-5 lingar Function

Sepe AT

n ® N ® © O

D:$XeR3

R g YeR3 7
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b) y=(x-12+3  quadmaic Funchion

oPev\S uf
Veetey at (1,3) ,Ql 71
113
. 1y
D iX € FR % 3|7
Q1€Y6m|333§
) y=vx—-1+3 radica) Function

3 D g XER| %2 1§
L ReEeRIy2S
6

d) x*+y*=36

circle (_e,v\-\—ereol ot e ori 3\r\ wit\
a vodius of €.

DESXER | -2 x263
kigYERlvgéjée§

—

TS

o .,“m -

N

. N
VA N

2 \

, a I}

-10 0 y

3 /

N, /
| d


















































































e) y= ﬁ rational Function A

w

hori2 onta) aLScﬁmp{'oJ(Q ok 3: o
werrica) a.ngpJvdl( ok x=-3 1

N

i

Dt §XER|x+-33

N

w

SN

Asymptotes

Asymptote:
) 1
The functiony = 13 has two asymptotes:

Vertical Asymptote: Division by zero is undefined. Therefore the expression in the denominator of the
function can not be zero. Therefore x # -3. This is why the vertical line x = -3 is an asymptote for this
function.

Horizontal Asymptote: For the range, there can never be a situation where the result of the division is
zero. Therefore the line y = 0 is a horizontal asymptote. For all functions where the denominator is a
higher degree than the numerator, there will by a horizontal asymptote at y = 0.



















L2 - 1.2 Functions and Function Notation
MCR3U
Jensen

Part 1: Domain & Range Review

a) State the domain and range of the relation shown in the following graph:

DEEXER|-7£ x4 T3
RefVeER | -a.524233

b) Is this a function?

No, it does NOT pass the vertical line test.

c) What determines if a relation is a function or not?

For each value of x, there can only be one corresponding value of y.

d) How does the vertical line test help us determine if a relation is a function?

If any vertical line touches the graph of the relation in more than one spot, it is NOT a function.

e) What is domain?

The values xmay take.

f) What is range?

The value y may take.























Part 2: Find Values Using Function Notation INPUT x

v
What does a function do? FUNCTION f:
Takes an input (x), performs operations on it and then gives
an output (y). OUTPUT f(x)

What d(oes functi\on no(tation lool§ like?
Mr:;\j:s 7&5\"( o /‘E/@i) = oM Ofércﬁ"lons op()[l'eo{ © x
Example 1: For each of the following functions, determine f (2), f(-5), and f (1/2)
a) f(x)=2x-4
£@)= 2(3)- Y F(-5) = A(-5) Y £(8) = (i)
£f3) = 0 FE-S) = -4 f() = -3
(3,0) (-5,-14) (L ,3)

b) f(x)=3x*—x+7

T R B {2 S ) e R B O\ S TC R Ay

?(&\'—3 \” 'E(-'s\"’lS"'G '\—_) 'F('LX:}/-'E\J{'
F(-5)= X1 A
(% 1) (-5,%7) FUs)7 g
(3,%)
9 f@)=87
£(®=31 §$¢-5)=47 £ =37

(3%7) (-5,%7) (597

















































d) f(x) = =

x2-3

W)z 3

(173
= Y
(a,4)

F&s)=

Example 3: For the function h(t) = =3(t+1)>+5

i) Graph it and find the domain and range

(=%

apens down (ae©)

w ok
verrey o (-\,5)

ii) Find h(=7)

Lt

-

|
0&-%\

Part 3: Applications of Function Notation

h

L(-5)

—

(-5)" -3

-0
=

-5

—_—

(

k

X\
vestet ¥orm ¢ F&) =~ aly-h) 'kk\

A

/

N oW s 0

n7) = -3 e s

-
—

-

=

163

-3 (<) 5
= -3 (3¢)+§5

— ——
RBER RS

&
Ny




















































Example 4: The temperature of the water at the surface of a lake is 22 degrees Celsius. As Geno scuba
dives to the depths of the lake, he finds that the temperature decreases by 1.5 degrees for every 8 meters
he descends.

Notice it is a constant rate of change
making it a linear function of the form

M = AT _ -’_\_aé - j y=mx+b

ad % T T =2l v
b = Jda

a) Model the water temperature at any depth using function notation.

b) What is the water temperature at a depth of 40 meters?
= 3
To) = & (Y0) +ax
o
- M.5 C

c) At the bottom of the lake the temperature is 5.5 degrees Celsius. How deep is the lake?

5.5 = Tk ta
(&) ~lbhH = ’—é/o( ()

-y = - 3d
d = 33 mttecs okeef







































L3 - 1.3 Max or Min of a Quadratic Function
MCR3U

Jensen

Part 1: Quadratics Review

Vertex Form: x:h

y=a(x—h?+k /\ /

70 ')opﬁv\s up
@< Q7 opens down

ax1s of Scjmme{-ﬁj o % =h

Chl) K)
Factored Form: |
y=a(x—r)(x—5s)
At at (,\r)O) ard (5)O> . Cis
S U
>0 opens urj
Q<0 3 Opens down
OU('\ﬁ oy Slde\r\Ch‘fj (Kk X:%é (r)C)) (S)o)

verker & (75§ (2 ))


































Standard Form: A= “_Ll

y =ax*+bx+c

lﬁ-irﬁ ot (O)(_>

(0,C

wlis of symmedry oF X2 32
-b =8

vegrex or ( 3 ) 'C(axd)) (:L_l; VF(%-%))

Part 2: Perfect Square Trinomials

Completing the square is a process for changing a standard form quadratic equation into vertex form
y=ax’+bx+c>y=alx—h)*+k

Notice that vertex form contains a (x — h)?. A binomial squared can be obtained when factoring a perfect
square trinomial:

a’ + 2ab + b? = (a + b)?
a’ — 2ab + b? = (a — b)?

The process of completing the square involves creating this perfect square trinomial within the standard
form equation so that it can be factored to create the vertex form equation.

Let’s start by analyzing the following perfect square trinomials. Specifically notice how the middle term is
2 times the product of the square roots of the first and last terms.

x% 4 10x + 25 x% —12x + 36

05 = AJT)(555) 3y = ()

2 (2)(5) Ay = 2X)(€)

\ (

104
0LV,

L



























Example 1: Determine the value of k that would make each quadratic a perfect square trinomial. Then

factor the trinomial.

a)x? + l4x + k
iy = & (02) (k)
A = 206 (JF)

(% @%)

k= yq

Part 3: Completing the Square

b) x? — 24x + k

24 x :1(W>(JK)
2 < 2 0(IK)

(&)= (K )"
k - IL/L{

Tip: You can calculate
the constant term that
makes the quadratic a
PST by squaring half
of the coefficient of
the x term.

Note: this only works when the
coefficient of x? is 1.

Completing the Square Steps

ax? +bx+c-a(x—h?+k

1) Put brackets around the first 2 terms

2) Factor out the constant in front of the x? term
3) Look at the last term in the brackets, divide it by 2 and then
square it

4) Add AND subtract that term behind the last term in the
brackets

5) Move the negative term outside the brackets by multiplying
it by the 'a’ value

6) Simplify the terms outside the brackets
7) Factor the perfect square trinomial

a’ + 2ab + b? = (a + b)?




























Example 2: Rewrite each quadratic in vertex form by completing the square. Then state the vertex,
whether it is a max or min point, and the axis of symmetry.

a)y=x2+8x+5 b)y =2x? —12x + 11
yo (L'+3%) +5 = (o -Bx) + |
13-; (Xa+Y%+ b - It 3_‘_5 3: &(%&—6%)4'”
- T
- 3(x -95‘l'j___“j_ +1f
3: (’Jcl+"o’x+l$)'|6+5 R ASVE AT (j ( ) 6 )
414 =g S:a(x ~ 6 t)-19+1] 3«3 =9
= + -1 - -3 = -
W= Gery) () -l Ay -3 -7 343
Wz (xri)7-A\ E 2(x-3)*-7
Vertex (<4 =) IS & min paint ectec at (3,-7) is a min point
ao0s aF x=-¢ | aos of =3
)y =-3x%+9x —13 d)y=—§x2+8x+5
= —3(7(‘3-——?9()"3 o -R 10

Y = S3(F-3xr g - )13

2 TN\ 2 _
LS: -3(7( —5’)(+q>+-q Sﬁ
Yo a b =4 =3¢C
- - _3\ . as Ax)’“l - X=
Y= 2 (x-3) T BB W= o3 (2-6) 4 R4l 1A

vertex af (%_)'J-E}‘S')fs o MaX

gz L (x"-Rx t3€ -36) 4 5

Y= -2 (i -1x+3¢) +ad + 5

verte of (6,29) i o maX
@03 td— L= b

Part 4: Partial Factoring (another method to find the vertex)

Partial Factoring Steps \ /

1) Set the quadratic equal to the y-intercept

2) Solve the equation for x

3) Find the x-value of the vertex by averaging your
answers from the previous step a. v-int .

4) Substitute the x-value of the vertex into the original ( 24 ) (b’ - ll’lt)
equation and solve for y-value

(2% Je50)







































































































Example 3: Use partial factoring to find the vertex. Then state if it is a max or min.

a)y=x+2x—-6

- - O+é-3) - _
-6 = 1y -6 A-vertee = QX - -

=
2
O = A X ) N o
0 = X (x+d) y-verkex = G HAL) -4 = T
%, =0 1%)::3. :C;\ Tie Uer{'e)’ ﬁ(-[)—ﬂ) g O an
L= -
('9.1"6) (0)_65
C1- )
b)y = 4x? —12x + 3
2= ¥ olax + 3 Y-vertex = 0+3 _ 3
o A
’ (0,3) (3,3)
O = "Yx°-lax B ,
yrvertex = Y(2Y_ |2 (3)43
o = Uy (%-3) . ‘f(%)*é(3)+3
-0 ¥-3:=0 A
1w=0 %=3 dertex o (1, -4) 15 o min.
(3,76
) y=-3x%+9x—2 s
+ )
- 32 -2+ A - K-vertey = % = 2
G = -3x*+9x
0= "3y ( Yoverter = <3(2Y49(3) -3
=7 (XL-3 .
) = 3N+ 4 -
’_596:"6 ’)(-"350 __3—_:7‘ ‘_54 -
- O - gy ' 9 g
Xz K3 - 19 (o, -%) (3,-3)
L]
vartey od-(%,l:}_) i< oo maX


































































Example 4: Maximizing Revenue

Rachel and Ken are knitting scarves to sell at the craft show. They were planning to sell the scarves for
$10 each, the same as last year when they sold 40 scarves. However, they know that if they adjust the
price, they might be able to make mor profit. They have been told that for every 50-cent increase in the
price, they can expect to sell four fewer scarves. What selling price will maximize their revenue and what
will the revenue be?

Lot = #of f0.50 increass Reveniie = (cost)( Sdu)
cost = 10+0.5p = (lo40.50) (40 -4n)
nunber sold = Ho -4n O = (loto-58)(40-Hy)
O = lo+0.5n O = Yo -4n
-10 = 0-5n Ynz 4O
n = -30 Nny= 0

\- yertex = v.;Lo&Jflo = -G )t gk @ max celaue oy musy rase the

price 103 $0.50 fie timesS.

N(-5) =





































1.4 Working With Radicals

Lesson Outline

Section 1: Investigation

Section 2: Definitions

Section 3: Entire radicals to mixed radicals
Section 4: Add/Subtract radicals

Section 5: Multiply Radicals

Section 6: Application



Investigation

a) Complete the following table:

A B
Vaxva= axa= U
VBIx\BI= 4| VBIxBl = G|
V225xV225 = 30 § V225%225= 9.4
V5x+/5 = q Vsxs= §
V3Ixy31= 7| V3Ix31= 3 |
Vizxv9 = |0. 2 G Vi2x9= |0, 39
V23xy12l= S2.775 V23x121= §) 774

b) What do you notice about the results in each row?

The results are the same in each row.

¢) Make a general conclusion about an equivalent
expression for Va x Vb

= x5 = Jaxb



Definitions

Radicand:

a number or expression under a radical sign

Entire Radical:

a radical in the form v/n, where n > 0, such as V45

Mixed Radical:

aradical in the form avb, wherea # 1 or-1and b > 0,
such as 35

More About Radicals

Some numbers cannot be expressed as fractions. These

are called ‘\crgiona\  numbers. One type of

irrational number is of the form vn where n is not a

perfect square. These numbers are sometimes called
fadicolS

An approximate value can be found for these irrational
numbers using a calculator but it is better to work with
an exact value. Answers should be left in radical form
when an EXACT answer is needed. Sometimes entire
radicals can be simplified by removing perfect square
factors. The resulting expression is called a

mived cwdical




PERFEET SUUARES

Express each radical as a mixed radical in
simplest form.

Hint: remove perfect square factors and then simplify

a) V50 b) V27 c) V180

= 283 =§ax3 = J3X5

- (@)() - (®)3)  =(m)(%)

) - 353 - 6J5
:g\g‘i



Adding and Subtracting Radicals

Adding and subtracting radicals works in the same
way as adding and subtracting polynomials. You
canonly add _ \1\¥2_ terms or, in this case,

li%e. cond vce €

Example:

2/3 + 57 cannot be added because they do not
have the same radical.

However, 35 + 65 have a common radical, so
they can be added. 35 + 65 = 9/5

Note, the radical stays the same when adding and
subtracting expressions with like radicals.

Eoxample 2: Simplify the following
a) 97 — 37 b) 4V3 — 21/27
= LJ7 =43 - (A ()
= 4J3 - 3(3)(s3)

= 4J3 -6J3
= —-aJ3



c) 5v8 + 318

= S()(53) + 3(97)(s3)

= S(D(IT) s 33)(J2)
= loJa + 93
= 1943

d) -V28 — =63 + 50
= % () - 37 + 4 () (=)
= qA-LF 440

TR

Multiplying Radicals

Example 3: Simplify fully

Multiply the coefficients
together and then multiply
a) (2\/§) (3\/-6) the radicands together.
Then simplify!
= (AB)(3)06)
= 6JK

= 6 ()2
= 6(3)(J3)
= 12J2



Y Don't fi t th
b) 2v3(4 + 5v3) on't forget the

distributive property:
= T (Y)+ WT (513) a(ty) =ax + ay
= €J2 +1074
= @J3 + 10(3)
= gJ3 +30
S Y

) —7VZ(6vB — 11)

= =703 (69%) - 73 (-1

-

= -YaJic 47702
= -6 +77J3




7 N, Don' FOIL. Each ]
d) (\/§ + 5) 2 _)/3) on't forget ach term in

the first binomial must be
multiplied by each term in the
second binomial.

= J3 () 492 (-§3) +4(3)+5(-53)
= AJ3-F x10-553

= W3 -5J3 ~-3+10

-35J3 77

N

(a + L) (a-b)

e) (2\/2 t 3\/§)(2\/7 N 3® There is a shortcut! This
°{, k is a difference of squares.
_ oL 53 =k
= (%Y -(343) (a + b)(a — b) = a* — b?
= Y(3) - AU3)
= {2

- -9




Part 1: Solve by Factoring

DO IT NOW!

1. Simplify. (v2 +33)(543 = 10)
X/

= J3(453) £ (-10)+ 355 (593) +3§3(-10)
= §JC - OVT &+ 1507 -3G6J3

= §J6 -lovg -3003 + 45



2. Simplify 280
4

- 25 (s%)

=I5

455

—
-

i

=

<

i3
T
JS

L i (¥

-
-
&

3. Expand and simplify:

N
410(3 + 2v2)

= 4§ (3) + We (A=)
= 12J13 + 3

= 120l + 4J4(J5)

- (e + bJg



Lesson OQutline

Section 1: Solve a quadratic with an 'a' value of 1
or that can be factored out

Section 2: Solve a quadratic with an 'a' value of
not 1 that can't be factored out.

*In all cases we will start with an equation in
Standard Form and we will set it equal to O:

ax?+bx+c =0

NOTE: If it's not in standard form, you must rearrange before factoring.

HOW TO SOLVE QUADRATICS

Solving a quadratic means to find the x-intercepts or roots.

To solve a quadratic equation:

1) It must be set to equal 0. Before factoring, it must be
in the form ax*+bx+c =0

2) Factor the left side of the equation

3) Set each factor to equal zero and solve for 'x'.

zero product rule: if two factors have a product of
zero; one or both of the factors must equal zero.




Example 1: Solve the following quadratics by factoring

p:56
a)y=ux?- 15x+56$‘-"‘6

‘j z (%-9(x —‘7)
o = (=D

x-€=0 of K-8
X =4 x="1

When factoring ax?+bx+c=0 when 'a'
is 1 or can be factored out
Steps to follow:

1) Check if there is a common factor that
can be divided out
2) Look at the 'c' value and the 'b' value
3) Determine what factors multiply to give 'c'
and add to give 'b'
4) put those factors into (x+r)(x+s) for 'r and 's".
5) make sure nothing else can be factored

b)y=x*-5x+6 qs:.‘is @

0= (x-B(x-3)

0= -3 (%-3)

x-a=0 o¢ %-3=0
xX=3. x=3

c)y=2x*-8x-42 vzl;l
6 = MaP g ) 5274

O = A (x=7)(2+3)
o = (%-7)(x+3)

x-7=0 or X4320
x=7 xK:=3




2
Steps to factoring ax +bx+c when 'a' cannot be
factored out and is not 1.

1) Look to see if there is a common factor that can be
divided out

2) Take the 'a' value and multiply it to the 'c' value

3) Determine what factors of THIS number add together
to get the 'b' value

4) Break the 'b' value up into THOSE factors!

5) Put parenthesis around the first two variables and
the last two

6) Factor by grouping

Example 2: Solve by factoring

a) Qx2+2x-15=0 ¢z 2

VA"
&y Qa-0x- 62D |
(Focker by groupieg)
(42 € 0x)* (lox - 1)z O
(camran Cocder Cadln Group )
' (39c43) - 6 (A +3) <O

(binomial cormon Facker)

(3x+3) (Y -5) 20 e i el

%320 or UYn-S5=0

Az-3 xzE
=1 4



P 2 llx=-15 .30 LTanS)

-\ +16=0 et
VAY
M - -524156 =0 (focer by grogi)
L Sg
2 -Gy+l§) =0

(3™ 62) + (-5x.415) o oo S e
3od%-3) -6(%-3) =0

(1-3) (3 -5) =O

A-3=0 of x-520
=5
xX=3 x 2

(bingwia) Common Facher)

(ers product cule)

Eoxample 3: For the quadratic y = 2x2- 4x - 16

a) Find the roots of the quadratic by factoring
0 = 253~ €) p;vi
0= %= %
0 = (x-4)(x+3)

b) Find the axis of symmetry (average of x-intercepts)



¢) Find the coordinates of the vertex and state if it is a
max or min value

Koedoxz| Y= JC-Ue-16
= adly’- yu)- 14
= A-Y-lg
- -4

& verdex 18 (|, -18)

Tid 1§ & minirum valke becalise Yo ra-u.’ae\a
oprs wp (o >0).


trevorjensen
Stamp


1.5 Solvin uadratic Equations

Part 2: Solve Using QF

Lesson Outline:

Part 1: Do It Now - QF Refresher

Part 2: Discriminant review

Part 3: Find exact solutions of a quadratic with 2 roots
Part 4: Solve a quadratic with 1 solution
Part S: Solve a quadratic with 0 solutions

Part 6: Use the discriminant to determine the number of
solutions (x-intercepts) a quadratic has

Part 7: Application



DO IT NOW!

a) Do you remember the quadratic formula?

_—bt vb? — 4ac
- 2a

X

b) Use the quadratic formula to find the x-intercepts of:

lo C Don't forget that to solve a quadratic, it
must be set equal to zero because at an x-

(@3
0 -_ sz + 7x - 4‘ intercept, the y-coordinate will be zero.

= < TZIEN -4

A3)

1
== 12049
Y
_l:‘m o5 X2z =19
Y 4
:L; ==Yy

Part 2: Discriminant Review

Do all parabolas have two x-intercepts?
NO

What are the three different scenarios?

O) 1, or o solurions

The way to determine how many x-intercepts a
parabola might have is by evaluating the

b? - 4ac part of the quadratic formula (called the
"discriminant")

Discriminant: the value under the square root



If b2 — 4ac > 0, there are two solutions

If b? — 4ac = 0, there is one solution

If b2 — 4ac < 0, there are no solutions

Objective: Determine the roots of a quadratic using
the quadratic formula and leave as EXACT answers

Exact answer: as a radical or fraction. Exact
answers do not have decimals.



Example 1: Find the exact solutions of

3x2-10x+5=0
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Example 2: Find the exact solutions of
2x*+8x-5=0
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Note: when a quadratic only has 1 solution, the x-intercept is
also the vertex

Eoxample 3: Find the exact roots of
4x*+24x +36=0
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Ybx +4 =0
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2 Scenarios causing 0 roots:
1) vertex is above the x-axis and opens up
i1) vertex is below the x-axis and opens down

Example 4: Find the x-intercepts of

8x2 -11x+5=0
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Part 6: Use the Discriminant to Determine the
Number of Roots

Example 5: For each of the following quadratics, use the
discriminant to state the number of roots it will have.
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Part 7: Application

Example 6: Aball is thrown and the equation below model it's
path:

h=-0.25d*+2d+ 1.5

'h' 1s the height in meters above the ground and 'd" 1s the horizontal
distance in meters from the person who threw the ball.

- e wher 950
a) At what height was the ball thrown from? gonve. WY
h= 035 (0 v+ 1.5
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b) How far has the ball travelled horizontally when it lands on the
ground?
0=-0.35d" +a+1.5
0= -038(d*-¢)-¢)
= 4*-29-4

d= $£0Ca-4l0(-6)
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1.7 Solve Linear-

Lesson QOutline:

Part 1: Do It Now - review of substitution
Part 2: Possible solutions for a lin-quad system
Part 3: Solve linear-quadratic systems

Part 4: Application



DO IT NOW!

Recall: solving a linear
system means to find the
point of intersection (POI)

OV @ Method of Substitution:

@ y\’= 7% -5 solving a linear system by
substituting for one variable
from one equation into the

3%‘*7 I -8 other equation.

Solve the following linear system
using the method of substitution:

cub %-volna bock in W@ or(d od colve fory -

Y= It ]
Y= I(-R) +7
\3:’&01

8 4o PoT ig (,@)/,N)

Steps to Solving A Linear-Quadratic System
1. Set equations equal to each-other

Line = Parabola
2. Rearrange to set the equation equal to zero

3. Solve for x by factoring or using the QF (the solution will tell
you for what value of x the functions have the same y value)

4. Plug this value of x back in to either of the original functions
to solve for y.




Possible solutions for a linear-quadratic system:

2 intersections 1 intersection 0 intersections
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Secant: A line that Tangent line: A line that
intersects a curve at two touches a curve at one point
distinct points. and has the slope of the curve
at that point.
discriminant > 0 discriminant = 0
Example 1

a) How many points of intersection are there for the following
system of equations?

f(x):%x2+2x—8 g(x)=4x-10
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b) Solve the linear-quadratic system (give exact answers)

2 .
~Upty=0 salve by Fodvring.
* c ),_ o (Wi W i o pededr sguarerinalal)
xX-2) =

Z =2
Plug =2 back s o eiher origina eguuaton ('?ue:‘?;su:o
9(#) = Yx-lo
q() = 4@)-10
o -

& T for is (2,-%)

Example 2

Solve the following linear quadratic system

y=3x2+21x—5

y=10x—-1
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Part 4: Application
Yt k
Example 3: If a line with slope 4 ﬁas one point of intersection
with the quadratic function y= %xz +2x-8 , what is the y-intercept of
the line? Write the equation of the line in slope y-intercept form.

Yy sk = —g'_'y 20~ Recall: equation of a line is
y=mx + k where k is the
02219 o -4-K y-intercept and m is the slope.
Then Gz * b= sde=-%k Recall: for a lin-quad system
to have 1 solution, the
W -Yee =0 discriminant must be zero.
V-4 (5)(-2-K=0
Y-3(-¢-K)=o
Yele42k =0
2k=-20
k ==10
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