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Homework:

Day 1 (Monday, May 7)
Page 266 # 1(state why), 2, 3, 4, 5

Day 2 (Tuesday, May 8)
Page 267 # 6, 7, 8, 9, 10acg, 15 (remember to factor first) 
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Example #2

Consider the quadratic relation y = x(6x - 18). Without making
a table of values or drawing the graph, give

a) the coordinates of the vertex of the parabola

b) the direction of the opening

c) the axis of symmetry

a) The zeros of the parabola are found where it crosses the x-
axis, at the points wherey =0

0 =x(6x-18) therefore x=0 or 6x-18=0

The zeros of the parabola are at:
The x-coordinate of the vertex is halfway between the zeros.

0+3 or
2

N jw

To find the y-coordinate of the vertex, substitute the value of x into
the relation
y =x(6x - 18)

The vertex of the parabola is at:
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b) To find whether the parabola opens up or down, we need to substitute a
value of x on either side and compare it to the vertex.
Try x =2 into y =x(6x - 18)

¢) The axis of symmetry goes through the vertex, and the x value of the
vertex is 3/2, therefore, the equation of the axis of symmetry is:
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Properties of Quadratic Relations

* The graph of a quadratic relation
is called a parabola

e The vertex of a parabola is the
point on the graph with the
greatest y-coordinate (if the graph
opens down) or the least y-
coordinate if the graph opens up.
« Essentially, the point where it
changes directions

T2 3 45678810
Bottom edge
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When a quadratic relation is used to model a situation, the y-
coordinate of the vertex corresponds to an optimal value.
Depending on the direction of the opening of the parabola, this
optimal value represents either a maximum or a minimum value
of the quantity being modelled by the independent variable.

Optimal Value
“‘ Minimum value in this case
.
.
.

The direction of opening of the parabola can be determined from
the sign of the second differences in the table of values of the
quadratic relation.

o If the constant value of the
second difference is
negative, then the parabola
opens down

/ « Ifthe constant value of
1 the second differences
] is positive, the parabola
opens up
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A parabola is symmetrical with respect to a vertical line through
its vertex. The line is called the axis of symmetry of the parabola
and the vertex lies on the axis of symmetry. If the coordinates of
the vertex are (h,k), then the equation of the axis of symmetry is
x=h

L = v o5 4 0w nu g AXiS Of symmetry
x=1

Vertex (1,2)
> Aminimum

The axis of symmetry is the perpendicular bisector of the segment
joining any two points on the parabola that have the same y-
coordinates.

If the parabola crosses the x-axis, the x-coordinates of these points
are called zeros, or the x-intercepts of the relation, and the vertex
is directly above or below the midpoint of the segment joining the
zeros.

.+ Midpoint of Segment

W Zeros @ (0.5,0) and (2.5,0)
a2 or  (x,0)and (x; , 0)
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Example #1

Phil wants to make the largest possible rectangular vegetable
garden using 18m of fencing. The garden is right behind the
back of his house, so he has to fence it on 3 sides only.
Determine the dimensions that maximize the area of the garden.

length

width fenced enclosure width

Wall of Building
The total length of the fencing to be used is 18m, therefore;
length + 2 (width) = 18 or L +2W =18
If we solve for L L=18-2W

Area of the enclosure = A =LW
Sub in value for L
A =(182W)W

Using the above equation, we could create a table of values by
substituting numbers in but this would take a large amount of
time. We could also find the zeros of the equation to
determine the vertex would be.

To find the zeros, we need to find where the parabola crosses
the x-axis (where the Y = 0)

We will substitute the area (A) as the Y and the width (W) as
the X.

Y = (18-2x)x

To make Y = 0 and find the zeros, either 18-2x=0 or x=0

Solve both for x

x=0 and 18-2x=0
18 =2x
x=9
Therefore, the two zeros of this parabola are 0 and 9.

|- Vertex (maximum) The x-coordinate of the vertex
v Adsoisymmeuy is halfway between the zeros,
! _.'\‘\\‘ atx=4.5

VO

/ i \ .

/ ! \ If 1 sub x = 4.5 (represents my width)

]
]

into my equation, | will be able to

pi234156 789 find my area and length.

A=(18-2x)x or A=(18-2(4.5)4.5

y L+2W=18 A=(18-9)4.5
L+2(4.5)=18 A=9x45
L=9 A=40.5m?

Therefore, the dimensions of the yard should be 4.5m by 9m to
get an area of 40.5m




