7.1

Quaderatic Functions Lesson #1 .

Review and Preview
M ——

Relations

Much of mathematics involves the search for patterns and relationships between sets of data.
Many real life applications of mathematics investigate the relationship between two quantities.

For example:
¢ The cost, C (cents per km), of driving a car is related to the speed, s (km per hour), at
which it is driven.
¢ The price, P (dollars), of a watermelon is related to its weight, W (kilograms).
In mathematics, a comparison between two sets of elements is called a relation.

In previous courses, we represented the relationship between two quantities in many ways,

including:
* in words * atable of values * a set of ordered pairs
* an equation * a graph * function notation (where relevant )

These representations will be reviewed in this lesson.

Consider the following relationships between x and y.

1. The relation defined by 2. The relation defined by
the equation y = 3x + 5 the equation y = x2+4
a) In what ways are the equations i) alike ii) different?

'\) both are writen as "y=" equatons, botn
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b) Use the equitions to complete the table of values.
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c)

d)

e)

f)

g)

h)

Quadratic Functions Lesson #1: Review and Preview

Use the table of values to plot the ordered pairs on the grid.
y=3x+5 y=x>+4

Yy
P 3 ]
g !

5
\..._}

\“\
it \ %
Oua‘
Q) |~
PO

i
|
—
—
7 ad
~
e

] ] |

Join the points on the graph of y = 3x + 5 with a straight line and extend the graph.
Fory =x2+4, join the points with a smooth curve and extend the graph.

In what ways are the graphs i) alike ii) different?

1) continyous
1) Straghr lire, V" shaped

The ol Of @ relation bsthie ser of all possible valoes which can be nsed for the Bpat
of e independent mrm%}ii il

i) State the domain of the graph of y = 3x +5. x é R " X in Ck.m a ”
ii) State the domain of the graph of y = X2+ 4. x 6 R rm\ nmm’)

The range of 2 relation is the set of all possible values of the putput

of the dependent variable (v} eﬁ
i) State the range of the graph of y =3x + 5. 5

ii) State the range of the graph of y = x* + 4. 9 7/ L’

A functional relation, or function, is a special type of relation in which each element of
the domain is related to exactly one element of the range. If any element of the domain is
related to more than one element of the range, then the relation is not a function.

Do the graphs in part c) represent functions? What Vlsual test %an be used?

ore funchons ) +hey PG verfcal Wine +ext
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Quadratic Functions Lesson #1: Review and Preview 323

Investigating the Graphs of Linear and Quadratic Functions

A Hmesy Ponction is a function whose graph is # fine.

A giadeatic Function is a function whose graph is “U” shaped (opens up),
or “(” shaped (opens down). Such a graph is called & fagahols.

a) The equations of the graphs of some functions are given. In each case, use a graphing
calculator to sketch the graph of the function on the grid provided.

Do not list any x- or y-intercepts.

b) List the equations of the graphs in the appropriate row.

/ LEMEAR:

\) QUADRATIC:

¢) How can you tell from the equation of a function whether the function is a S
a quadratic function or not? mUD‘\, n a\le Vee
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324 Quadratic Functions Lesson #1: Review and Preview

Quadratic Functions

A guadvatio fometion 19 4 finction which can be wiitten a the form

A
i

2 . .
Ay gyt by vesibsenabor @ R and v 2 O

or in equation form as

ax? +bx +c, wherea,b,cER,anda =0.

Class Ex.#1 || Without the use of technology, identify which of the following are quadratic functions.

a) y=222-9 b) y=x?-xd ¢) fir)=3 - 26— ¢’

Quadrahc ot quadmm

Class Ex.#2 || Which of the following graphs appear to represent quadratic functions of

)

the form flx) = ax? + bx + ¢?

[#),4,6,8,9,10

Complete Assignment Questions #1 - #11
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Assignment

1. Consider the function y = x2+2x+ 1.

a)

b)

)

d)

e)

f)

Complete the table of values opposite.
Use the table of values to plot the ordered pairs on
the grid.

Join the points on the graph with a smooth curve
and extend the graph.

State whether the graph has a maximum or
minimum point.

State the domain and range.

Use a graphing calculator, with an appropriate
window setting, to verify the accuracy of your
graph in part c).

2. Consider the function f{x) = 10 — 4x — x2.

a)

b)

)

d)

e)

f)
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Complete the table of values opposite.
Use the table of values to plot the ordered pairs on
the grid.

Join the points on the graph with a smooth curve
and extend the graph.

State whether the graph has a maximum or
minimum point.

State the domain and range.

Use a graphing calculator, with an appropriate
window setting, to verify the accuracy of your
graph in part c).
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326 Quadratic Functions Lesson #1: Review and Preview

3. How can you tell by looking at the equation of a function whether the function
is a quadratic function or not?

4. Without the use of technology, identify which of the following are quadratic functions.

a) y=x-16 b) y=x2— 16 c) y=x2—16x d) y=x2—16x3

5. How can you tell by looking at the graph of a function whether the function
is a quadratic function or not?

6. Which of the following graphs appear to represent quadratic functions of
the form f{x) = ax? + bx + ¢?

a) b) <) d)
: { : ’ y y
X X X .(_ X
7. David says that the equation y = ax® + bx + ¢ will represent a quadratic function for all
values of a, b, and c. Is David correct? Explain.

JYBIENS. The height, 2 metres, of an object above the ground after ¢ seconds, is represented by a
Choice quadratic function A(z). This function could be

A. h()=10-1 B. h()=1+10
C. h()=10-+> D. ht)=10-t+¢>-1*
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Quadratic Functions Lesson #1: Review and Preview 327

9. Which of the following functions is quadratic?

1
A f)=— =7 B. flx)=x2+3x+1
X

C. fix)=2 D. fix)=x-2)x+3)

Use the following information to answer questions #9 and #10.

* The graph of a quadratic function is shown.

* The four points marked have integer coordinates. 5

10. The domain and range, respectively, of the function are

XER and yER
x=-2 and yYER
XER and y=-2
2=<x=<6 and y=-2

SR e

el 11. The sum of the x and y-intercepts is
Response

(Record your answer in the numerical response box from left to right.) [Ij:l]
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Answer Key
1. ayf x | 5| 3] -1 1 3 2.8 [ x| 6| 4] 2 0 2
y 16 4 o 4 16 y 2 10 | 14 10 -2
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d) minimum d) maximum
e) Domain x €R e) Domain x ER,
Range {y|y =0,y €ER} Range {y|y =14,y ER}

3. The function has degree 2 and is of the form y = ax? + bx + c, a=0.
4. b)andc) 5. The graph is a parabola. 6. b)only

7 . David is not correct. a cannot equal zero.

8. C 9. D 10. C 11.’1‘4‘ ‘ ‘
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