4.2 Graphing using zeroes, solutions, roots, and x-intercepts

_2.CY0S  of a Functien: The values of x that make f(x) or y equal zero. If the zeros are real, they
tell you the places where the graph crosses the x-axis, or the x-intercepts of the graph.

Other words for zevos: solutions to f(x) =0, roots, x-intercepts. Zevos = xint=ro
To kaxln'i' l""ﬂ in 2er0 for aa.nd.Sal\'e'

Finding zeros w-mtcrceptﬂ ",
. Change vor f(x) 100,

2 Solve tor x.

e It the equation is in factored form. solving for x is easy — just think “What would x have to be to
make cach set of parentheses equal to 077
¢ It the equation is in siandard togm, solye by factoring or by using quadratic formula
e It the equation is in vertey fuym. get the perfect square by itself, take the square root of both
sides (don’t torget the +), then solve for x.
* 11 your answers are imaginary (negative under the square root), the graph doesn’t have x-intercepts.

Examples: For cach equation, find the zeros and state whether the graph opens up or down. Then match the
equanion to the correct graph.

a) ‘1'4[.\'—[]{,1&3} b) ‘I'[x}=-%x[.r+2] ¢) y=3(x-3)(x-1) d) f(x)=-2x(x-2)
2 2 7 ]

Ao up AswN

Graph 2: A Graph 3: B Graph 4:3_ C
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Examples: For cach function, do the following: 1) State whether the parabola has a maximum or minimum.
2) State whether the parabola opens up or down. 3) Find the x-intercept(s). 4) Find the y-intercept. 5) Draw a
rough sketeh of the graph.

down
a) r‘m ’-‘[.1+4][.1‘—1‘i Max/Min: lllgg‘i rru,uﬂ Direction: dgm[!
M /i-intercept(s): V-intercept: a’ﬂ in 0 prXx. sketch graph:
Plug tn zero for y ¥ sole £ (6)= = ( ord)(0-)
0= = (x+(x-1) == (@)
X4$4=0 R-=0 = M .
x=-4  x=1 \( 0 \co D)

raphing from Factored Form:

. Determine whether the parabola will open up or open down.
2. Find the zeros or x-intercepts.
o Let f(x)=0 and solve the equation &P lug tn 0 for ) o selee
s  Mark the v-intercepts on the graph.
3. Find the v-intercept but substituting inx = 0. Mark this point on the graph.
4. Find the axis of svmmetry and the vertex. Use the method from 4.1
e Ifthere is only one zero, then the axis of symmetry will run vertically through that point and that

.

x=intercept will also be the vertex. )
Use the pattern from Section 4.1 to find other points on the graph now that you have the location of the
vertex.

b ]

**Remember that a parabola is a smooth curve. Do not draw straight lines!

Examples: Fill in the requested information for each function. Then draw the graph.
a) flx)=(x=1)x+3) = ==3
i), P=l 9

wp
Direction of Opening: "-P
Vertex: A3 .

z =
feH= (-‘-D(-H%-) - C‘z)(‘b:""b & | fH'E nE

Is it a maximum or minimum point? it mum &Y |
&M |||

Axis of Symmetry: ¥ = -

Zeros (v-intercepts): (| Ioj C—B ;D_)

y-intercept: ( 0} #33 Dﬂmaincz o | aa} Range: E—4 | OC)\
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¥ a
op WIS 2\
b £y \
b) flx)=x +4.1H@ _—
u %\
Factored Form:  f(x)= {_‘}{ {—lj(*}( 4-'3)

Direction of Opening: U,P

"u’ert{:t s B -5_'.‘: _'j ==

“ 34(—@ R
GIDIOE

Is it a maximum or minimum point? mi—n‘(mum

Axis of Symmetry: X ==2

Zeros (x-intercepts): iy -
)= (k) (43, 40) (30)
= if

xH=2 X3 X=-3
=1
y-intercept: ( 9 3-)

¢) fx)==x'+4x

Direction of Opening
A . A | 2
Vertex:
C24) !
F(D) = ~@) Hi@)= -y48:=4
[s it a maximum or minimum point? AN Mum
Axis of Symmetry: yEg
Zeros (x-intercepts): J 0 -4 =0
0,0) -1 by (U,0)
(9 X=o X=y

y-intercept: ( Of ﬂj
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d)

e)

gwqr (At

P 5y %
. @GCF -2 (X*=b¥x +8
ftx1=—2r+w-@ A i) 4

Factored Form: f(x { X - ‘_-i lcx z’)f x‘lﬂ“" _ ' | | | '4:,' |

Direction of Opening; a\_owﬂ

Vertex; ¢+ B -3 " s |
X g e s (3,2) IERERS!
£03) =2 (3Frul é.)—h'a ]

=18 3616 =
Is it a maximum or mlmmum point?

Axis of Symmetry: &5 \ \L le2=2
Zeros (x-intercepts): Xt =0 x;i..fz D 7 \L' Y2 = 2
+u +4
x=4 X>2

y-intercept: c 0) __“D

+
18 hnt’“’wj_ é -
., 5‘(5 \'2 =
=\ b= -@ e T\S 2\ 5 :
Factored Form: \_f'(x)= m S5
¥ must use standard ﬁ'm 4
Direction of Opening '2
Vertex x‘-“_l_g__-{p_ :_b;_: —1 EEL] (RO [
2a = 2ty 7 T (3) % & 3% A £
+¢3) — (DHS | ?
S G 19 HF\S = 4y
Is it a maximum or minimum point? - -
- ¥
Axis of Symmetry: =

Zeros (x-intercepts):  n @y ntey Cﬂ.?*'S

y-intercept: (0 /1 57
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