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6.1A  Graphing Cubic Functions: Significant Features

1.  Enter the equation y = x> — x> —12x into a graphing calculator and use a table of values to draw the graph.

a) Over what interval(s) is the graph
increasing? ya
X< -, cpqsx»ga(o 2
(graph mg ccd c) / '
|
b) Over what interval(s) is the graph /a—\ |
decreasing? /[ \ [
/ \\ /I
LA < X <4.3k AW /
( rap\n Ca\c% % * “p- .& Y P % b
Aropning ] )\ ] ’
¢) Identify any maximum or minimum ! \\ /
values, recording what are they and / ! ]
where they occur? | * /
rel max (1.9, 19.50) I \
vel min (a 3;, -20. "5)+ i X
These ocen” ot ‘FU”‘”L‘) e [
) 2
d)v Identify the x—intercept(s). \'V ¥
CJ O ) ——————+ " —
o -6 ! ' 6
(00 S TR N
= InCR - DECR 2e
(4,0) IncR .
e) Identify the y-intercept(s).
(©°)
f) Are there any restrictions on the domain and range? If yes, what are they?
Mo
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6.1A  Graphing Cubic Functions: Significant Features

2. A cubic function is described by 1 (x) = ax? + bx? + cx +d , where a, b, ¢, and d are the coefficients and

a # 0. Graphs of cubic functions show a bit more variety than those for linear or quadratic functions. Here
are some examples of cubic functions with their graphs:

[A] [B] [C] [D]
f(x)=x3—6x2+12x—8 f(x)=—x3 +3x—1 f(x):—x3—2 f(x)=x3 —6x2 +9x
1) , 1), 16, 1)
9 9 9 9
I
|
| \
\
a b 4 1 . ‘ | A V I
o q & L4 N q ‘ 4 | Ll ( 4 ) N —q 4 L4
P P x P \ x P ¥ P x
[
|
\
\
\
\
9 9 9
v v v v

a) Identify the lead coefficient of each cubic function.
Function [A]: |
Function [B]: I
Function [C]: '
Function [D]: |

b) Make a conjecture about what influence the sign of the lead coefficient, @, has on the shape of the graph.

I a 7o, e bravcte, S feret 4o ,wﬁw’% bifin hart o posehie loe, 7
/ »
j:f a < o/ “ “ “« t « L & @ “ //lej’ccvﬁ'\/—t’. 5103@& (TM

¢) How would you describe the different types of cubic graphs? What do they have in common? How are
they different?

ey Lol Aile RHe kﬁwfa S m“‘a"\wmeg w‘M&Q 70";{0 B
R~ Mw-t y 'Tke,méy 0"[ %L@ japa Cumt W -
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] . M ’ ,_\ # € fwwe ‘f’k.z, ClLo i<y >
Di ((Mﬁa (e‘?h_é/\ fy B, e 2 }_,3%1 )
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3. Kerry, Johanna, and Meng all used their graphing calculators to graph the function f (,\) =x’—6x>+9x.

They all entered the correct equation.

™ ) 1™
T

— T~ |
// \\ < . > I
’ \/

. ) x
x
Kerry Johanna Meng

a) Explain why they got such different graphs for the same function.

(>'¢}f@/\ﬂ/«u wrméowj- —‘—}L K o 3 & Ma/)a/ £ W’”)‘j WoNe

b) Whose graph is the best representation of the cubic funct10n‘7 Why‘7

o & P

#4 — 6: For each graph, identify the significant features of the graph.

4. Ya
8 Sign of the Lead Coefficient: /7 OS‘.qﬂJt
Domain: M m,éﬁ
Range: cu('( M@O
A ,’ relative minimum;: / O ( —¥, ( )
777
K/‘f”-v\\ N l relative maximum: ( Vﬁ 9\\
qhp) e (7,p] . .
< » interval(s) where functions values are increasing:
-10 10 - N
II \V | X<—-/,3 av & X > 0.3
\
\ / interval(s) where functions values are decreasing:
; 2o g
J —g < X f a8
| \ /
| \\ 3 x—intercept(s): ( 7 O } ( ’Lf (J ( 3,0 )
-R.D
| ol 1) y-intercept: /\/[ O ¥, 3
v
.10 0 10x
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#4 — 6 (continued): For each graph, identify the significant features of the graph.

Vs
| 9 Sign of the Lead Coefficient: [/1€ a;{,];«(’,
| C
| Domain: O(j«( Wé&/@
Range: M /L@a/@
/ \ relative minimum: (41’( 2") vy g valve
/
\\ / \‘ relative maximum: O ) é /
< o, » 1nterval(s) where functlons values are increasing:
| interval(s) where functions values are decreasing:
>< = .,4,{ am é X >O
x—intercept(s): @:0) y (3,0 ),- (2,0)
0 y-intercept: @J @/)
10 0 10
s
” Sign of the Lead Coefficient: ’4 f{z
| pomain:_ g f/) noad,
/ Range: aﬂ /LQJ/)
/ relative minimum: v
relative maximum: __gtov—<—
¢ & % = interval(s) where functions values are increasing:
x —~ w0 £ X < =0
// interval(s) where functions values are decreasing:
none
/ x—intercept(s): (&, O )
5 y-intercept: / 0,0 )
=4
s 0 5%
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7. Determine which graph below has the identified value as a significant feature. Then use the graph to

complete the table.

Graph #:

l

3x

/LI

G

B

x-intercept(s):

(-5.0)
(3.0)
(7.0)

(0, 0)
(3.0)

(0,0

(00)

Q?l@cﬁ

t%,D}
(=die)
(9,0)

y-intercept(s):

(6,755)

(050\

(6 1)

@)YD)

(O)L/>

Relative ( . —~ ~
Maximum: < 5) }) (1’4) None Nnene &')j} (5’,5 ) 7¢ >)
Relative _ ! v _
Minimum: ("1) 7) @) 0 ) h oene none O UOﬂ) (_js‘; i;)
interval(s) Tncr0ds, o "
where function |- Iyl 4 y & ' ) Ahortés 19 X < ’ -G
values are & X45 . None d{f& A 5152 x<43
increasing: X> 3 %&»r X r .l
interval(s) - o & =
where function X< ;)\ ) || <X XL Dec1ea51ﬁng Nnowe | < < L X §, 5 )
- [ )( 3 over entire \ PAN ,
values are X>5 domain X >y ¢
decreasing:
Y Y y
QAL B V'S (q‘s)q‘.{) =AL
et A
\ 4 \ 51/ \ [
‘\ 4/'\\ ‘\ II VI
S AT A EmER ARG
\ ) \
4/, 15’1 5
: Graph #1 n Graph #2 || [Graph #3
Ya Y a Y a
1 \ ay
| Ij&
5 5% P \ 5 5 s \VI
/ \ ;
| \ 5 3
P | Graph #4 5| |Graph #5 ,| |Graph #6
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8. Draw a graph for the sets of data as reported in the USDA Statistical Highlights. From the graph, determine
whether the data could be modeled with a cubic function. Give reasons for your answers.

a) Number of acres of fresh carrots b) Number of bales of cotton (in ~ ¢) Yield per acre (in thousands) for

harvested in the United States. thousands) exported. processed cucumbers.
Year Acres Year Acres | Year Acres
1993 78,220 1992 5,200 1993 5.38 ?
1994 74,630 1993 6,860 1994 5.44 |
1995 81,120 1994 9,400 1995 5.22
1996 92,160 1995 7,680 1996 5.37 ;
1997 97,460 1996 6,870 1997 5.98 |
100000 9500 N 6 /’
9000 )/ \\
95000 /
/ 8500 / \\ 5.8 ,
90000 // 8000 / \ / |
/ 7500 / N Bl / ‘
85000
/ 7000 \\ ‘
54
80000 N /’ 6500 / ' \| J
\ [/ 6000—/ N
75000 - / 52
N 5500 /
700%h55 1993 1994 1995 1996 1997 %2 1995 1994 1995 1996 1997 1993 7993 1994 1995 1996 1997 |

: - |

Posgible cubic function?@ Posgible cubic fur}:qgon?% Possible cubic function? @ |

TH petort gean 1995 TH Saeatins a3 *2. J02 T4 befov€ tle yeal 1993, e
Hacyes way £ 79630 g L] e bakes tas > 9400 Thesy,|yield face way < The v Samd. |

o V) Cal| gud Tine d P |

deelining e alh pue Vi OPS Ol g a4 Cocch~ 99 4 o - e
eeliming 1 ooy 7 Succeedng ydar)the aud decreasing ouch pr ey |
HhenTre enwd bela wev Y7, 2ud fei Qutd iy be E7, the end beln Tould N be U |
9. Write a cubic function that has the following end behavior: (K, 7))

o 2t ()= %+ x4

10. Write a cubic function that has the following end behavior: (N, N') Section 6.1A4 |
. 5 o 2
one RN j(X‘):"}X F3x —x t+4
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