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Quadratic Functions Lesson #4:
Analyzing the Graph of y = a(x — m)(x — n)

Recall that a quadratic function may be written in two different forms.

2
General Form: fix) = ax® + bx + ¢ ,wherea=0, or v gy + by + ¢, wherea = 0.

¥

Standard Form:  fis} = iy - BY ok,
(or Vertex Form)

wherea =0, or y=a(x- h)2 + k, where a = 0.

In this lesson, we introduce a third form, called Factored Form.

Factored Form:  fx} = ¢{x — iy — s}, where a = 0, or y=a(x — m)(x — n), where a = 0.

X3 1+5x+6 = (x+3)(x42)

Investigation #1 | Investigating the Factored Form y = (x — m)(x — n)

Consider the following quadratic functions written in factored form y = (x — m)(x — n).

a) Using a graphing calculator, sketch the graphs of the functions and complete the table.

Function | x-intercepts | y-intercept Axis of
y=(x~#)(x-%) : of Graph of Graph Symmetry

=i -6 Q| D6 | -1 | x=2
y=(x+2)x+6) |=g) -6 'Q'-b laL X=—’-/
y=x(x-4) O|4| O, 4 o X=&

y=(x+8)x-10)

b) What do you notice?
x-ints are M &N
-nts are M-N

oXis of sym min *axis of sym is
53 o X vale 3+ verfex
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350 Quadratic Functions Lesson #4: Analyzing the Graph of y = a(x — m)(x — n)

Summary of Investigation #1

The following observations about the graph of y = (x — m)(x — n) can be made from the
previous investigation:

* The x-intercepts are m and n.

* The y-intercept is mn.
m+n

2

* The equation of the axis of symmetry is x =

Investigation #2 | Investigating the Factored Form y = a(x —m)(x — n)

Consider the following quadratic functions written in factored form y = a(x — m)(x - n).

a) Using a graphing calculator, sketch the graphs of the functions and complete the table.

Function alm x-intercepts | y-intercept Shape
y=(x-m)(x—-n) of Graph of Graph | 7 Nor '\

y=20-5-2) | [B| Q| D 20 v
y=4(x+3)(x-2)
By=5a-10+3) 510
y=-3x(x+2) =310
y=—10(x + 1)(x - 3)

'O/ ’3 ",50 U
O, - o /'l

EIE

y=—(x-10)(x +10)

b) Complete the following:
* The x-intercepts are m and D_ .
* The y-intercept is on m-n
e If a is positive, the graph opens i and has a shape like \)
* If a is negative, the graph opens AOWMhnd has a shape like n .
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Quadratic Functions Lesson #4: Analyzing the Graph of y = a(x — m)(x — n) 351

Features of the Graph of y = a(x — m)(x — n)

The following observations about the graph of y = a(x — m)(x — n) can be made from the
previous investigations:

* The x-intercepts are m and n.

* The y-intercept is amn.
m+n

2
e If a is positive, the graph opens up and has a minimum point.

* The equation of the axis of symmetry is x =

* If a is negative, the graph opens down and has a maximum point.

Class Ex. #1 Without graphing, state the i-infercepis, the v-iniercept, the equation of the 2xis of symimetry,
& and the ditection of oiening of the graphs of the following functions.

a) flx)=(x+4)(x-10) b) g(x) ==2(x+6)(x+9) c) hx)= —x(x 20)

o gi‘m::.%;‘ ga’z-%“
St g g oot s B
X3 upr davn d‘w”

A Disguised “a” Value

Graph y; =2(x - 3)(x-7) and y, =-2(3 — x)(x — 7) on your graphing calculator.

What do you notice about the graphs?

@ 9

Expain why the graph of y =-2(3 — x)(x — 7) opens up when it appears that the “a” value is

negative.

Class Ex.#2 || Write each function in the form y = a(x — m)(x — n) and state the x- and y-intercepts of the

graph of the function.
xX-l
a) y=(1- x)(x—lO) b) y=-3(4-x)(12 - x)

-Xt|

- (x-D)(x-19)
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352 Quadratic Functions Lesson #4: Analyzing the Graph of y = a(x — m)(x = n)

classEx.#3 | Each of the graphs has an equation of the form y = a(x — m)(x — n) where a, m, and n are
& integers. Match each equation with its corresponding graph.

GraphjA: y Graph B
5

Equation1:
y=2(x=D(x+4)

- SREmi AR i gmphD

Equation 2 :
= y=04+x)(4-x)

Griaphi€-iiy %{n DT Q"’Fh B

-5 0 5 * & Equation3:
y=(x+Dx=4) V

9raph A

\
\\ Q<Equation 4:
| ] A y= ;Z(XLD()C:)“)

e T Grah

Complete Assignment Questions #1 - #8 # 43%5
SHll Qurzzey Tees.

gt

—
0] i<
-

—
]
=01

=¥

Determining the Equation from the Graph

ClassEx.#4 || The graph represents a quadratic function with equation y = a(x - m)(x - n).
The x- and y-intercepts are shown on the graph.

}v

a) State the values of m and n.

b) Explain how to determine the value of a.
¢) Write the equation of the graph in

the form y = a(x — m)(x — n).

d) Determine the coordinates of the vertex.

e) Write the equation of the graph in standard form y = a(x — k) + k.
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Quadratic Functions Lesson #4: Analyzing the Graph of y = a(x — m)(x — n) 353

ClassEx.#5 | Determine the coordinates of the vertex of the graph of a quadratic function if the graph
4 passes through the points (-8, 0), (2,0), and (0, 48).

Complete Assignment Question #9

Assignment

1. Without graphing the functions, complete the table below.

Function x-intercepts [ y-intercept Axis of Opening
y=(x-m)x-n) of Graph of Graph | Symmetry | Up or Down

y=(x-6)(x+2)

y=5(x+4)(x-06)

y=-2(x+10)(x +4)

y=-3(x-7)(x-2)

y=—x(x+9)

y=(x+5)(x+5)

2. Without graphing the functions, complete the table below.

Function x-intercepts | y-intercept Axis of Opening
y=(x-m)x-n) of Graph of Graph | Symmetry | Up or Down
y=02-x)x-2)

y=33-x)6+x)

y=2(4-x)3-x)

y=-35+x)15+x)
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354 Quadratic Functions Lesson #4: Analyzing the Graph of y = a(x — m)(x = n)

3. Each of the graphs has an equation of the form y = a(x — m)(x — n) where a, m, and n are

integers. Match each equation with its corresponding graph.

“GapH ATy “Grapi B
\ 5].i] \.i5 |
\ ] \ |
\ | \ |
\ ) \ I
5 0 5 T8 0 5
\ / \
\ | \ /
\ | \ |
- -5
\ / \ [
-Gilaph-€— Ciapi DY
5 0 51" £\
/ %
! | EA
\ 5] Lieddd
| |
| | =
|
| \
\\ ,’ | 51
Ty | |
15
5 0 5] F
sjaphl B Graph s}(’)
/ \
/ \
\ 5
i \ | \
| \ | \
N / \

5 1) 5\ — 0 %
| \ | |
e R
-5 \ | \

Equation 1:
y=(x-=-5)(x+1)

Equation 2:
y=—(x-5)(x+1)

Equation 3:
y=(x+5)(x-1)

Equation 4:
y=—(x+5)(x-1)

Equation 5:
y=G-x)(x+1)

Equation 6:
y=2(x+5)(x-1)

Equation 7:
y==-2(x+5)(x-1)

Equation 8:
y=25+x)1-x)
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Quadratic Functions Lesson #4: Analyzing the Graph of y = a(x — m)(x — n) 355

4. The graph represents a quadratic function with equation y = a(x — m)(x - n).
The x- and y-intercepts are shown on the graph.

y

a) State the values of m and n.

b) Determine the value of a.

¢) Write the equation of the graph in
the form y = a(x — m)(x — n).

d) Determine the coordinates of the vertex.

e) Write the equation of the graph in standard form y = a(x - h)* + .

5. Ineach case, determine the equation of the quadratic function whose graphs are shown.
Note that all intercepts are integers.

Answer in the form y = a(x — m)(x — n) and in general form y = ax® + bx + c.

a) gji

¥

¢) 5Vt
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356 Quadratic Functions Lesson #4: Analyzing the Graph of y = a(x — m)(x — n)

6. Determine the equation of the graph of a quadratic function which opens up and has
a vertex on the x-axis. Give your answer in the form y = a(x — m)(x — n),

in standard form y = a(x — h)> + k, and in general form y = ax” + bx + c.

7. The graph of a quadratic function has x-intercepts of —7 and —1, and passes through
the point (—4, 36).

Determine the equation of the quadratic function in the form f{x) = a(x — m)(x — n).

JYCIGIIEES. The graph of a quadratic function has x-intercepts of —7 and 3, and a y-intercept of 84.
Choice The coordinates of the vertex of the graph are

(2,-36)
B. (-2,25)
C. (-2,-100)
D. (-2,100)
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Quadratic Functions Lesson #4: Analyzing the Graph of y = a(x — m)(x — n) 357

Use the following information to answer the next question.

40A

The quadratic function shown has an
equation of the form y = a(x — m)(x — n) 0,24)
where a, m, and n are integers.

-20 ¥

Nesel9. The value of a +m +n is
Response

(Record your answer in the numerical response box from left to right.) [Djj

Copyright © by Absolute Value Publications. This book is NOT covered by the Cancopy agreement.

ChO07 - Quadratic Functions 2 Page 10



358 Quadratic Functions Lesson #4: Analyzing the Graph of y = a(x — m)(x — n)

Answer Key
1. See chart below.
Function x-intercepts | y-intercept Axis of Opening
y=(x-m)x-n) of Graph of Graph Symmetry | Up or Down

y=x-6)(x+2) & and -2 -12 x=2 up
y=5x+4)(x-6) —4 and & -120 X=1 up
y=-2(x+10)(x+4)| -10 and -4 -0 x=- down
y=-3x-T)(x-2) Foand 2 —42 X =45 down
y=—x(x+9) o and -9 o X = -4.5 down
y=(x+5)(x+5) -5 25 X=-5 up

2. See chart below.

Function x-intercepts | y-intercept Axis of Opening
y=(x-m)x-n) of Graph of Graph | Symmetry | Up or Down

y=Q2-x)x-2) 2 4 x=2 down
y=33-x)6+x) 3 and -6 54 X =-1.5 down
y=2(4-x)(3-x) 4 oand 3 24 X =35 up

y=-35+x)(15+x) | -5and -15 225 X =-10 down

3. Equation 1: Graph B Equation 2: Graph E Equation 3: Graph A Equation 4: Graph F
Equation 5: Graph E Equation 6: Graph C Equation 7: Graph D Equation 8: Graph D

4. a) m=-2andn=5 OR m=5Sandn=-2 b) -5
c) y=-5x+2)(x-5) OR y=-5(x-5)(x+2) d) vertex (1.5,61.25)
e) y=-5x-15)2%+6125

5.a) y=(x+1D)x-2), y=x2-x-2 b) y=-(x+2)(x-2), y=—x2+4
c) y=—(x—1)(x—4),y=—x2+5x—4 d) y=(x+3)(x—l),y=x2+2x—3

6. A possible answeris y = (x - 8)(x — 8), i.ec. m and n must be equal.
y=(x-8)?
y = x2 - 16x + 64

7. fx) = “A(x+ T)(x + 1) 8. D 9-\ : \ \ \ ‘
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