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6 . 1 Exploring Quadratic Relations
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A moving object that is influenced by the
force of gravity can ofien be modelled by a
quadratic relation (assuming that there
is no friction). For example, on one hole
of a mini-golf course, the ball rolls up an

quadratic relation

A relation that can be
written in the standard
formy = ax® + bx + ¢,
where a # 0; for example,

incline after it is hit, slowing all the way due :
y=4+ 2+ 1

to gravity. If the ball misses the hole, it rolls
back down the incline, accelerating all the
way. If the initial speed of the ball is 6 m/s,
the distance of the ball from its starting point
in metres, y, can be modelled by the quadratic

relation

y=—2.5x* + 6x a“c‘a(é‘-l“'
where x is the time in seconds after the ball leaves the putter.

© How does changing the coefficients and constant in a relation
that is written in the form y = ax? + bx + ¢ affect the graph of
the relation?
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Sample Solution: Part 1

[ know that the ball is rolled up an incline. The graph of this relation will go
through the origin, because the ball will not move until it is struck by the
golf club. The ball will continue to roll upward, slowing down because of
gravity. Eventually, the ball will reverse direction and travel back down the
incline if the person should miss the hole. My graph will represent the
distance up the incline the ball reaches during the time it is on the incline.

[ started with the basic function y = 1x° This corresponded toa = 1, ™y

b=0,c=0.
|

[ then tried varying a while keeping b and ¢ equal to 0. | noticed that the
graph changed shape.
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Sample Solution: Part 2

Next, I seta = 1, kept ¢ = (), and varied b. I noticed that the graph moved to
the left or right, and up or down, but it did not change shape.
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| also tried varying b but keeping a = 2 and ¢ = —1 to see if it made a
difference. I noticed the same effect on the graph.
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Finally, I seta = 1 and » = 0 and varied ¢. [ noticed that the graph moved
up or down, but it did not change shape.

|

[ also tried varying ¢ but keeping a = —0.5 and b = 2 to see if it made a
difference. I noticed the same effect on the graph.
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Reflecting

A.

Describe the common characteristics of each of the /parabelas you parabola

graphed. The shape of the graph of any
quadratic relation.
Describe any symmetry in your graphs.

Are the quadratic relations that you graphed functions? Justify your
decision.

What effects do the following changes have on a graph of a quadraric
relation?

i) The value of # is changed, but # and ¢ are left constant.

ii) The value of & is changed, but @ and ¢ are left constant.

iii) The value of ¢ is changed, but @ and & are left constant.

Answers

A.

The parabolas all had a maximum or minimum point, they opened either
up or down (never sideways), and they were all symmetrical about an
axis that passes through the maximum or minimum point (vertex).
Looking at all of the graphs, the turning point has a connection to the
symmetry of quadratic functions. If | draw a vertical line through this
turning point as a line of reflection, | can see that the relation is a mirror
image of itself on either side of this line.

. Yes. None of the changes | made to a, b, and ¢ result in a graph that fails

the vertical-line test. I cannot locate any x-value that corresponds to two

different y-values in the graphs [ made.

i)  The graph changes shape. Smaller/larger positive values of @ make the
graph wider/more narrow. Negative values of @ turn the graph upside
down.

ii) The graph shifts horizontally and vertically but does not change
shape. As b becomes more positive/negative, the graph moves to the
right/left and up/down.

iii) The graph shifts vertically but does not change shape. As ¢ becomes
more positive/negative, the graph moves up/down. 1 noticed that the
value of ¢ is always equal to the y-intercept of the graph.

http://www.analyzemath.com/quadraticg/quadraticg.htm


http://www.analyzemath.com/quadraticg/quadraticg.htm
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In Summary

Key Ideas
¢ The degree of all quadratic functions is 2.
* The standard form of a quadratic function is
y=axt+bx+c
where a # 0.

¢ The graph of any quadratic function is a parabola with a single vertical
line of symmetry.

Need to Know

¢ A quadratic function that is written in standard form,
y = ax? + bx + ¢, has the following characteristics:
- The highest or lowest point on the graph of the quadratic function lies
on its vertical line of symmetry.
- If ais positive, the parabola opens up. If a is negative, the parabola

opens down,
a=0 a=20

-T- MYy Tz\y’

| |

|

| 1

| 1

| 1
AEERE . /‘.\ \ X
- 10 10

| 1

| 1

| ]

| 1

I 1

| 1

L 4 d W

- Changing the value of b changes the location of the parabola’s line of
symmetry.
- The constant term, ¢, is the value of the parabola's y-intercept.

Assignment: page 278
Questions 1, 2, 3,4, 5,6
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Not+ a cbucldrcrh'c

relagtion.
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Quud ratic relaotion.
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Not a quadratic
relation.
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2. Which of the following relations
are C(}).J,erc:%‘c? Explai (Lﬁ\ﬂ SOSQ_‘\ SJY

Sme
al uy=Ox-7
Ly Na+ c%jo\d/m-h'c relation (c:leare:e 1)
b) Y= 2x(%X+3)
U = 2X*+6%X
Quqdm—!ﬂc relation Cdcarec 2)

Q) y= (x+4)2+!

= (X+4)(X+4)+|
'\_4-‘-‘ x“+4x +4x + 16+ |
= X'+ 88X+ 17T
Ly &Y Quadratic relation (degrec 2)
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cl'* = y3-_Sx-G
\J(i)_uqd ratic relation Cdesrec 2)

€) y=4x3+x*=X
L, Ng+ o %J.era"n'c relation (d eat—cﬁ:&}

) +1)2-7
ﬂ}j >>(<Ca<x+%)(x+!) =

'u X2+ 09X+ 1) -7

‘x3+’x + XA X-T

\-q AX3+2X2+ X -7
LY Not a quadratic relation (dcare:c 3)
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3. State the -intercept for each
quuadrqi-rc ft)!E\Q"I'l'on N %J.cs-h'onz. (LOO\Q q\‘ c_\

b) Y= x*+6x tO y-intercept20
C
C)y=X*+ 8x +11, ~intercept=17
Y 3y
c
d) ys=x2-5x-4 ~1niercept=>-6
J 7 Y P

e E;(plom Why the condit+ron a#0 .must
be stated wWhen dt{:fnina +he Standard

Lform, y=ax*+bx+c.

I a=0, y=ox*+bx+cCc wou ld become

'}:)1: bx+C ’%ich is a linear relatiron(de recﬂj
nd W?+ Qa qg.ad ratic relahon (dﬁal'cc 2)‘3 -
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5. Foch of +he followin quadratic
anctions can be represented bya
parabola. Does the parabola open yp
or down ? Explain bow you Know. (c\\ocK b S N
\

I3 o \s + oc —
A 2
Q)'}j—"x—% )

> Since a=+,the parabola opens upward -
b) Y= -2X*+EX.
Ly Sinde a=-2, +he parabola opens downward .

@) u= 9-%x +3x>
_ I‘-‘:I:j_—. 8\-'(2"')( "I"Ci

L Since a=3, the parabola opens upward.
d) u=-2x-bx+1
3773

Ly Since Q=-%_ , The parabola opens downwaw!.

12
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o chh table of values lists pmn-‘rs N
uwadratic relation. Decide without

, The direction in which +he
porobolq opens. (Chack Y vqw()

-

ra hxn

x

-4

=3

=2

—1

y

12

5

0

—3

-13

-1

3.0

—5.0

76

Parabola opens
Uqurd

Parabola opens
downward .

Parabola opens
Upward .

Parabola opens
downward .

13
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