Lesson 1: Connecting Zeros, Roots, and x-intercepts

Quadratic Functions and El]Uﬂl’iOﬂS Lesson #1:
Connecting Zeros, Roots, and x-intercepts

Function and Function Notation

Recall the following information from previous math courses:

Function

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

Function Notation
Under a function, f, the image of an element, x, in the domain is denoted by f(x),
which is read “f of x”. 9

"
N'fof x” fonchan of x

Consider a function f defined by the formula f{x) =4x—8.
The notation f{x) = 4x -- 8 is called functics: neiation.

X
We can show that, under the function f, the image of 5 is 12){ We write f(5) =12

function notation equation of graph of function
fix)y=4x-8 y=4x—-38 _
f(5)=4(5) -8 y=4(5)-38 \n{)\)’f ()0
f(5)=12 y=12

%

We can also show that, under the function f, the image of 2 is 0. We write f{2) =0.

function notation equation of graph of function Oi‘),\»p\)‘\' j
fx)=4x-38 y=4x-38
f2)=4(2)-8 y=42)-8
fi2)=0 y=0
We can say:
“The zers of the function flxy=4r—8& 27 “The root of the equation y =4x — 8 is 2.

Zero(s) of a Function

K>
A zero of a function is a value of the independent variable which makes the value of the
function equal to zero. Zero(syof & finction can be found By seiving the equation finy = 0.
Class Ex. #1 Find the zero of the function f where f(x) = 7x — 21.
Tx-a1 =0 so0lve for X
e the zevo of 4he function £ is 3

e x=3)
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Investigation #1 | Connecting Roots, x-intercepts, and Zeros in a Linear Relation

o 9=0

a) The graph of y =2x — 6 is shown. Determine the x-intercept y
of the graph algebraically and graphically. qi
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L Jo Y
a) The graph of y =2x — 6 is shown. Determine the x-intergept
of the graph algegaically and graphically.

Ax-b=0
AX=0
. X=3 :
b) Determine the root of the equation 2x — 6 = 0.

b
x=3 -5
root 19 X=3

¢) State the connection between the x-intercepis of the graph
of y =2x — 6 and the roots ¢:f i equation 2x — 6 =0.

SOYye ol

d) Consider the function f{x) = 2x — 6. What is the zero of the function?
0=3x-6
0= 3ax
5= X

e) What is the connection between the x-inteyceypts of the graph of v = 2y - 6, the roots of
the equatics: 2x — & = &, and the zero of the function fix) = 2y - 67

all the same value
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Investigation #2 Connecting Roots, x-intercepts, and Zeros in a Quadratic Relation
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1 nvestigation #2 Connecting Roots, x-intercepts, and Zeros in a Quadratic Relation

a) Jacques is determining the roots of the equation x 2_x-6=0.
He wrote the equation in factored form and used the Zero Product Law to determine the
roots of the equation.

Complete his work to solve for x.

¥3-x-b=0 _bh\—f‘
(x-3)(x+a)=0
X=-a,3

the x-intercepts of the graph of y =x2 — x — 6 and
the roots of the equation x 2_x-6=0.

SOMR  Vahes

i) Explain the connection between
the factors of x> — x — 6 and
the roots of the equation x 2_x-6=0.

Yy
b) The graph of y = x? = x = & is shown. A
State the x-intercepts of the graph and mark them 5:
on the grid. X .
Xint=-2, 2 1
. g | B e I B | -‘I 1
c¢) i) State the connection between = y

d) Consider the function g(x) = x2 - x— 6. Determine the zeros of the function.

(x=2)(x*d)=0  yp zens are
X=2 -2
e) State the connection between
e the x-intervepts of the graph of y = x2—x-6

* the roots f the equation x?—x—6=0,and
e the zeros oof the function g(x) =x 2_x-6

all +he some valees
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ClassEx.#2 | a) Fill in the blanks in the following statement regarding the function with equation y = f{x).
& .
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a) Fill in the blanks in the following statement regarding the function with equation y = f{x).

“ The ZE@%he function, the Y=yt fhe graph of the function, and

the ro%he corresponding equation y = 0, are the SONakbers.”

b) The graph of f(x) = x% — x — 6 is shown. Fill in the blanks.

The graph of The function The equation
f(x)zx2 —-x—6 xz—x—6=0
f(x):XZ—X—6 =(x+2)(x-3) has roots
. - ) has zeros ‘e —
as x-intercepts R
_ a . a?rzgi 3 and
S ey YT —— x=
-5 5 and

T > X; ) y"'h'(’
with y-intercept o} _ _ -
v T 0°-0-06

/(9./;7

Class Ex. #3

Consider the equation 2x%—7x+3=0.

a) Describe how the zero feature of a graphing calculator can be used to determine the roots
of the equation.

b) Use a graphing calculator to determine the roots of the Y
equation and sketch the graph on the grid provided.

¢) Use the x-intercepts of the graph of y = 2x2 — 7x + 3 to
factor the expression 2x 2 _7x+3.

d) What are the zeros of the function f(x) = 2x? — 7x + 3?
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Finding Zeros of a Function

To find the zeros of a function, f(x), either

* substitute zero for f{x) and find the roots of the resulting equation
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w&j‘ To find the zeros of a function, f{x), either

* substitute zero for f{x) and find the roots of the resulting equation

or
e graph the function and determine the x-intercepts of the graph

Finding the Roots of an Equation by Factoring

Finding the roots of a single variable equation may involve factoring. Except in the case of a
linear equation, set the equation to zero before factoring.

Recall the following techmques for factoring commie factods diffe ruzm af twa “é{;iiiéi'{;‘&

trinomizls of the form x =+ &x %2 =8 &nd trinomials of the form ax? wbywe =0
Class Ex.#4 || Find th roots of the following equations. et o sidle +o 2efo, FAacCTo €, sohe

a) x> +8x=33 b) 6(4x+5)(x—3)=0 ¢) 2x2-8=0

\(3-}©x—33=0§}d ,_5}3 a(x3-H)- 0

(X HD(x-3)=0 28 oot are 563 A (x-(x+3)=0
X"““; 3 Reminder z)(o;i& a
Ux +5=0 r are -q ¥
roots ore -l &3 "IX"5
% ==2
G’

class Ex.#5 || For the following functions
= i) fisd the zeros ii) figd the y-intercept of the graph of the function

a) (x)=5x2+15x—20 b) fx)=3x2—11x+10  ¢) g(x) =2x(2x + 1)
DBX2+ [Sx =20 =0 N 3x2-k+i0 Fy | D@ x(axt) =0
5(x’+3x 9)-0 G5 | 3x-6x-sxtlo x=0,-%
5(x +)(x-D0 " 3x (x-3)-5(x-d) A I,
x= -4, | Bx-D(x-D=0 | Zeros are O <73
zevos are =44 x=5, 2 33’”"" x=0

zema ore d, 4 _
S| d0m 000

= 5(0)*+15(0) -0
when x =0, £(x)=-30
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classEx.#6 | For each of the following functions, use a graphisg caiculator o

* sketch the graph of the function
¢ find the zeros of the function as exact values
¢ write the function in factored form

a) flx)=3x>+4x -7 b) gx)=4x>—Tx%—4x+7

f T
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Complete Assignment Questions #1 - #11

Assignment

1. The graph of a function, £, is shown.
The x and y-intercepts of the graph are integers.

a) State the x and y-intercepts of the graph.

b) State the zeros of the function f.

2. Find the roots of the following equations.
a) 2x(x+3)=0 b) 2x2—10x+12=0

A (x2-5x+6) = AL

¢) x> +8x%2=20x d) 4x>+4x-3=0
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3. Find the zeros of the following functions.
a) f(x)=§+5 b) g(x)=25x% — 64

¢) P(x)=32x—-5)x+1) d) P(x)=x(x—3)2x+1)

Quadratic Functions and Equations Page 6

273

X

D

\!



¢) P(x)=32x-5)(x+1) d) P(x)=x(x-3)2x+1)

4. In each of the following

i) determine the zeros of the function
ii) determine the y-intercept of the graph of the function

a) flx)=5x>—35x b) fix)=3x(x? - 49)

¢) f)=2x>-x-15 d) P(x)= 8x%+ 14x—15

5. Use a graphing calculator to find the zeros (as exact values) of the following functions.

a) flx)=18x>—-5x—7 b) g(x)=3x>—11x>+6x
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6. Ineach case, the graph of a function with y = f{(x) is shown. The x and y-intercepts of the
graph are integers. Determine

* the zeros of the function
* the y-intercept of the graph of the function
* the equation of the function in factored form

a) y b) o c)

i
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7. Use a graphing calculator to write the equation in factored form.

a) y=2x2-3x—-9 b) y=5x>-7x2-21x-9

JYOIGTNER 8. The zeros of the function f(x) = 2(x — 3)(4x + 7) are
Choice
7
"4
D. 2,3,-

A. 3,- B. -3

N

C. 0,3,-

IS
NP
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9. The roots of the equation 3x(x + 1) = 6 are

A. 0,-1
B. 2,5

C. 2,-1
D. -2,1

10. The least possible zero of the function f{(x) = 2x> — 7x 2 + 3x is

A. O

r !
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N 11. The y-intercept of the graph of the function f{x) = (x + 4)(3 — 2x)(x + 1),
Response to the nearest whole number, is .

(Record your answer in the numerical response box from left to right.) D:D:]

Answer Key

1. a) x-intercepts are —6, 4 and y-intercept is —24. b) -6,4

2. a) 3,0 b) 2,3 ¢) -10,0,2 ) -3,
3. a) -I5 by 3.8 ) 1,3 d -3.0,3
4. a)i) 0,7 ii) 0 b) i) -7,0,7 ii) 0
oi) 3.3 i) 15 di-3.3 i) IS5
17 2

5. a) ~—5:9 b) 0,3,3
6. a) zero: 3 b) =zeros: -2, 4 c) zeros: -2,3,4

y-intercept: 6 y-intercept: —16 y-intercept: 24

Sy =-2(x-3) S =2(x+2)(x-4) fx)=(x+2)(x-3)(x-4)
7. a) y=2x+3)(x-3) b) y=0Bx+3)x-3)x+1)
8. A 9. D 10. A w2 | ]
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