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KEY CONCEPTS

A quadratic relation can be represented by an equation of the
form y = ax? + bx + ¢, where a # 0.

The graph of a quadratic equation has the shape of a
parabola.

A quadratic relation has constant second differences.
—>the difference between consecutive first differences
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EXAMPLE
First and Second Differences in Quadratic
Relations

A snowboarder makes two runs

PART 1:
In the first run, the snowboarder travels
down a ramp to the bottom of the slope.

For this run, the graph comparing height
to the horizontal distance from the
starting point is linear.
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EXAMPLE
First and Second Differences in Quadratic
Relations

A snowboarder makes two runs

PART 1:
(a) Complete the table and
calculate the first
differences.
Subtract the successive y-
values from each other
(b) What do you notice about
the first differences

The first differences are all
the same (or constant)
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EXAMPLE
First and Second Differences in Quadratic
Relations

A snowboarder makes two runs

PART 1:

(a) Complete the table and SUMMARY:

calculate the first When first differences are

differences. constant the relationship is
Subtract the successive y- linear . The\graph-of this
values from each other type of a relat|onsh|p|s a

(b) What do you notice about straight line 71 > @'

the first differences

The first differences are all
the same (or constant)
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EXAMPLE
First and Second Differences in Quadratic
Relations

A snowboarder makes two runs

PART 2:

In the second run, the snowboarder
travels down one side of a parabolic
curve and up the other.

Height {m)

For this run, graphing height against < ST 6
horizontal distance from the starting point
produces a parabola. Y

Horizontal Distance {m)
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EXAMPLE
First and Second Differences in Quadratic
Relati
— | " 375-108=-33
A snowboarder makes two runs ; : ~>48-T7/5= -27
S27-4l8= - 21
PART 2: i S 15
(a) Complete the table below by ) - 3’ ~0.9
calculating the first and second : N 03
differences g "5 03
(b) What do you notice about the first ! " &/ 09
differences? ° ST
The first difference are not the 9 2 5 1
same (not constant) 10 18|
m 75| 2.7
Since the first differences are = T T F 3.3
not constant , this relationship

IS not linear
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EXAMPLE
First and Second Differences in Quadratic
Relations 0 1978~
?5<> - 3.3 o\6
A snowboarder makes two runs / // D S 0.6
/ 2/ b $> — 2.1 06
PART 2: 7 N, 15 06
(a) Complete the table below by : S 0.9 0.6
calculating the first and second d . \/ - 0.3 06
differences _2.7=(=3. : ; ’§> 0.3 '
— o7+ 7 03 &/> 09 0.6
- 0.6 8 12 ' 0.6
. 9 27 Q/> 1.5 0.6
—21=(=2.7) - wz] 21706
=-21+27 - ?5<’ 2.7
=0.6 % 33 06
12 10.87
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EXAMPLE
First and Second Differences in Quadratic
Relations . m_g>> 23 e
5 '
A snowboarder makes two runs 1 > -27 06
2 4.8 &> _ 2 1 .
3 57 ' 0.6
PART 2: N _15 06
(a) Complete the table below by ) > 0.9 0.6
calculating the first and second 3 N _03d o
differences 6 5 0.6
(c) What do you notice about the second 7 03 &/ 09 0.6
differences? The second differences are 8 EANE 0.6
2 1.5
the same (or constant) 9 27 0.6
< 2.1
SUMMARY: 10 wl] 2,200
When the second differences are 1" 755 33 0.6
constant __, the relationship is = e B
quadratic . The graph of this type of

relationship is called a ___parabola




RAFES OF CHANGE N,
CHAPTER 6.4 70 Cr e mesmions

Homework:
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