West Spring Secondary School
3E EMath: Assignment 1
Functions & Graphs
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Overview
This worksheet covers the following:
1. Recognizing shape of quadratic functions

2. Sketching quadratic functions of the form y = (x—h)’ +k or y=—(x—h)’ +k

Introduction

Previously in Chapter 2, we learned about quadratic equations — the 4 methods of solving
them, and using them in word problems. Today, we are going to investigate more about
quadratic equations — the different forms and shapes, how to describe them etc.
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To begin, for any quadratic function Y =ax + bx+c

We can classify them into two types based on a (the coefficient of x?):
1. ais +ve, or
2. ais-ve

ais +ve
Ifais +ve (e.g. y =x%, y =2x" —5x), the quadratic functions will look like these:




ais -ve

Ifais —ve (e.g. y=-x*,y=-3x"+2x-1), the quadratic functions will look like these:

What do you notice about their differences?

Complete the table below:

"o
ais +ve (‘Smiley Face’) >~

ais -ve (“Sad Face") ®

Shape of graph:

Shape of graph:

Graphs will have:
e Minimum point
Line of symmetry
Have a y-intercept
May or may not have x-intercepts

Graphs will have:
* Maximum point
* Line of symmetry
¢ Have a y-intercept
+« May or may not have x-intercepts

Question: Given a quadratic function, can we sketch the graph quickly and accurately?




To sketch a graph quickly and accurately, we can transform the quadratic function
into one of these two forms (with their negative counterparts):

1. y=(x-h) +k or y=—(x-h) +k
2. y=(x-plx-q) or y=~(x-pfx-q)

The difference between 1 and 2 is that the 2™ form means the graph has x-
intercepts (i.e. it cuts the x-axis). Since this may not be true for all quadratic
functions, not all quadratic functions can be expressed in the 2nd form.

Now let’s investigate each of these forms closer.

Example:

1. Smiley face or sad face? => Min or Max point?

Coordinates of min point

Line of symmetry?

e G b

y-intercept?

Line of symmetry :
V‘ I y=(x-2)"-9

I

|

| x-intercepts
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y-intercept
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Example 1:

Sketch the graph of y =(x-2)’ +4

Steps:
5. Smiley face or sad face?

6. Coordinates of min point
7. Line of symmetry?
8

. y-intercept?

Once you have the above information, sketch the graph.
Make sure you label the important information clearly.

=> Min or Max point?
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Example 2:

Sketch the graph of y = (x—1)’ +2

1. Smiley face or sad face?
2. Coordinates of min point
3. Line of symmetry?

4. y-intercept?

=> Min or Max point?
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Practice 1
Sketch the graph of y = (x—1)° +2

1.
2;
3.
4.

Smiley face or sad face? => Min or Max point?
Coordinates of min point

Line of symmetry?

y-intercept?

Practice 2
Sketch the graph of y=(x+5) -3

1. Smiley face or sad face? => Min or Max point? Wi point
2. Coordinates of turning point ( - (,-%)
3. Line of symmetry? r=-
4. y-intercept? W= 212
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Example 3:

Sketch the graph of y = —(x+2)* -1

1. Smiley face or sad face? => Min or Max point? MAX poin }
2. Coordinates of turning point ~2,-1)
3. Line of symmetry? S
4. y-intercept? i §
5. x-intercept? no real ets
Y
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Practice 3:

Sketch the graph of y = —(x+3)’ + 4

1. Smiley face or sad face? => Min or Max point? Max point™

2. Coordinates of turning point (=3,4%)

3. Line of symmetry? % =

4. y-intercept? A=t

5. x-intercept? ' S I O i




Practice 4

Sketch the graphs for the following quadratic equations, showing clearly:

e min or max point

¢ line of symmetry (state the equation)

e y-intercept

a) y=—(x—2)2 +5

Az &2% o0 L= 022

b) y=—(x+3) +6

A= =0=-0CH

o X= €4S

¢) y=—(x-5) -1
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Homework

1. Sketch the graphs for the following quadratic equations, showing clearly:
¢ min or max point
¢ line of symmetry (state the equation)
e y-intercept

a) y=(x-2)° +3
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e) y=—(x+10+7
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My Reflection

L= 2.3 o = 6.2(8

Dateline:

Mar 2011
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