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Unit 2: Introduction to Quadratics
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Unit 1 — Introduction to the Quadratic Function MCF3M

Homework

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. | am going to

ask you to post select questions from your homework to OneNote — Due the day of the
Unit test.

Note: These problems are from Chapter I in the text.

Section 1.1 — Page 13
#1-5,7,11,13

Section 1.3 — Page 33
#3,4,5, 6ab, 11a, 12

Section 1.6 — Page 56

#1 (just state the transformations)
#3, Sabc, 7abc

Section 1.7 — Page 64
#2-7 (your goal is finding the domain and range of a line)
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2.1 Characteristics of a Function

Learning Goal: We are learning how to identify the difference between a function and a relation.

In Grades 9 and 10, you learned about lines ( y = mx +b) and parabolas ( y = ax” +bx +c). Little did you

know, these are called functions. Before we get into a formal definition of a function, let’s first look at
something more familiar, a relation.

A relation is an equation where there is a

Ex:

Typically,

A relation can be represented in a few ways:

1. Mapping Diagram
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2. Equation
3. Table
km Driven | Cost of
Rental
10 50
50 80
70 95
100 110
4. Graph
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Number of children

5. Set of Ordered Pairs

{('la'3)’ (031)7 (171)7 (279)} {(1’4)’ (352)a (0,5), (556)5 (3’0)}
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Before we define what a function is, we first need to define a few other things:

Domain:

Range:

Set Notation:

Function:

Vertical Line Test:

Let’s go back and determine the domain and range and whether or not each relation is a function.
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Domain and Range can be represented in just words (“x can be any number”), but Math is all about
representing things in numbers and symbols. This is what makes math universal, because people in
Korea may not understand “x can be any number”, but they would understand the symbols used to
represent that.
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Domain: {x € R} Domain: {x € R| -3 <x < 3}
Range: {x € R|y <4} Range:{y € R| -3 <y <3}
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For the following, determine the domain and range using set notation, and then state if it is a function.
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Success Criteria:
e [ can tell the difference between a function and a relation
o Ican use the vertical line test as a tool to tell if a relation is a function
e [ can find the domain and range of a function or relation
e [ can use set notation to state domain and range
e [ canrepresent a function or relation using a table of values, set of ordered pairs, graph, mapping
diagram, or equation
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2.3 Working with Function Notation

Learning Goal: We are learning how to use Function Notation

When we determine that a relation is a function, such as y = 3x+4, it is worthwhile to state that is a

function by giving it a name and indicating what the independent variable is.
y=3x+4— f(x)=3x+4

x is the independent variable, which is used to determine the functional value (formerly known as y).

Let’s look at how this works: Given f(x)=3x+4 ,evaluate f(2). This means that x=

. Just put 2
into both x s, then evaluate.

Given f(x) = 2x* + 3x — 1, evaluate

1
a) f(3) b) f(E) ¢ fl5—3) d) f(5) — f(4)
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Given g(x)=>5x-28, determine the x so that g(x)=18.

From your textbook, pg 32 #2.
Evaluate f{3) for each of the following.
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Lastly, something a little strange: given /(x)=2x" —3x+4, evaluate A(a) and h(x—2).

Success Criteria:
e [ canrecognize that “x” represents the domain value in the function notation “f(x)”
e [ can represent that f(x) is the range value (y-value) that corresponds to the x input

o y=Jx)



Unit 1 — Introduction to the Quadratic Function MCF3M

2.6 Graphing Quadratics with Transformations

Learning Goal: We are learning to use transformations to sketch the graphs of quadratic functions

Graphing a Quadratic function (and other functions) requires an understanding of transformations.
Transformations are values which change the shape, direction, and position of the function. In a
quadratic function,

f(X)=x"> f(x)=a(x—h)" +k

The process to graphing is straight-forward.

1. Identify the transformations

2. Create starting points from the base “parent” function
3. Transform the starting points

4. Graph the transformed points

In general: f(x)=a(x—h)’ +k
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Example: f(x)=-2(x+4)+6

Example: g(x)= %(x -2y -5

Success Criteria:
e [ can identify the transformations a, /4, and k, in the equation of a quadratic function
e I can develop a table of values for the base/parent function f{x) = x°
e [ can apply the transformations to the x and y values of the base/parent function in order to draw
the transformed quadratic function
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2.7 Domain and Range of Quadratic Functions

Learning Goal: We are learning to determine the domain and range of quadratic functions.

Now that we know about transformations, we can more easily derive the domain and range of Quadratic
Functions.

Example: Given f{x) and its graph, state the domain and range.
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In general, given f(x)=a(x—h)’ +k, the domain is ALWAYS

The range, however, depends on the vertical stretch, or “a”:

If a >0,

If a<O,

Determine the domain and range of each quadratic function:

F(x)=3(x—4)" -8 g(x) = —23(x+365)° +4303

11



Unit 1 — Introduction to the Quadratic Function MCF3M

Sometimes the domain needs to be restricted. This means that instead of {x € R}, there will be some
limitations to both the domain and the range.

Example: A baseball thrown from the top of a building falls to the ground below. The
path of the ball is modelled by the funcdon A(#) = —5#* + 5¢ + 30, where
h(t) is the height of the ball above ground, in metres, and # is the elapsed time
in seconds. What are the domain and range of this function?

Example: Find the domain and range on f(x)=3x" —8x—7, where x> 0.

Success Criteria:

e [ can state the domain and range of a quadratic function using set notation
e [ can apply restrictions to the domain and/or range to model real-life scenarios
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