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A moving object that is influenced by the
force of gravity can often 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 -t' ~e
A relation that can be
written in the standard
formy = ax? + bx + c,
where a # 0; for example,
y=4x+ 2x+ 1

incline after it is hit, slowing all the way due
to graviry. If the ball misses the hole, it rolls
back down the incline, accslcrating 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
where x is the time in seconds after the ball leaves the purter. Gr‘aphing Technology

@ How does changing the coefficients and constant in a relation
that is written in the form y -~ & bx + ¢ affect the graph of

the relation? o N ,

https://www.desmos.com/calculator
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© How does changing the coefficients and constant in a relation
that is written in the form y = ax? + bx + c affect the graph of

HIESielation: Graphing Technology
NP
Sample Solution: Part 1 - X

I 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 to a = 1, Y
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I then tried varying a while keeping b and ¢ equal to 0. I noticed that the - . '
graph changed shape. ' '
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@® How does changing the coefficients and constant in a relation
that is written in the form y = ax? + bx + c affect the graph of
the relation?

Graphing Technology

Sample Solution: Part 2

Next, I set @ = I, kept ¢ = 0, 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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I also tried varying b but keeping @ = 2 and ¢ = —1 to see if it made a
difference. I noticed the same effect on the graph.

|l |/
N 4

Finally, I seta = | and b = 0 and varied ¢. | noticed that the graph moved
up or down, but it did not change shape.
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[ also tried varying ¢ but keeping @ = —0.5 and b = 2 to see if it made a
difference. | noticed the same effect on the graph.
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A. Describe the commorf characteristics of each of the /parabolas you parabola
graphed. The shape of the graph of any

quadratic relation.
B.  Describe any symmetry in your graphs.

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

D. What effects do the following changes have on a graph of a quadratic

relation? . . N
i) The value of « is changed, but & and ¢ are left constant.
ii) ‘ i ; - 7 TTOTISTM L.

iii) The value of ¢ is changed, but 2 and 4 are left constant.

Answers ra\ U \/

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),

B. 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, I can see that the relation is a mirror
image of itself on either side of this line.

C. Yes. None of the changes [ made to a, b, and ¢ result in a graph that fails
the vertical-line test. 1 cannot locate any x-value that corresponds to two
different y-values in the graphs I made.

D. 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. I noticed that the
value of ¢ is always equal to the y-intercept of the graph.

7.1 Page 4



Attachments

Q FM11-7s1.gsp



SMART Notebook


	Page 1
	Page 2
	Attachments Page 1

