Modules 1 — Relations and Functions

Lesson 2: Linearity, Intercepts, and Symmetry
Lesson 3: Extrema and End Behavior
Lesson 4: Sketching Graphs and Comparing Functions

Notes:

1. f(x)=—-2x3+4x?+x—-2
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Estimate answers to each of the following questions below. Your answers should prove that you understand each concept.

a. Coordinates of x-intercepts
(-. 3,0

b. Coordinates of y-intercept

c. Coordinates of Relative
(Local) Min/Maxs.

. % 0) Co, -2) cnsm 2 (—.05, —a.))
.._' -l
C2,0) ey 2 (145, Vo) [ X <, 3

d. End Behavior
A X -P —=D *a.—?"e‘

e. Interval(s) of increase

(-—,oS/ \.“\S')

f. Interval(s) of decrease

(-—pc) —-.0‘5')

g. Interval(s) of positive
function values

(—e=, —.7F)

(\.&5/ oo )

(-3, 3)

h. Interval(s) of negative
function values

( ~=F, «F)
Ca, ==)




Notes:

2. f(x) =x*+2x3 —7x% —
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Estimate answers to each of the following questions below. Your answers should prove that you understand each concept.

a. Coordinates of x-intercepts
( =R -S' D)
—. F5T O
C ....-?:- ’ ) 3<-|O)
(:‘_) ’ D) ('a'

b. Coordinates of y-intercept

(o,°)

c. Coordinates of Relative
(Local) Min/Maxs.
mamst (-3, —an)
(Eiw, —13-5)

maxt (-.35, 2)

d. End Behavior
AS % =D =0, a-'_, ha—

Mx_;aoJ \a_.goo

e. Interval(s) of increase

(-a.7, —35)
(\s, )

f. Interval(s) of decrease

(~oo, 2#)

(~-35,1.5)

g. Interval(s} of positive
function values
(-, —3.5)

(- %Io)

2

h. Interval(s) of negative
function values
(-3.5, —- <)

(ol 9.3-5‘)
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So far you have been estimating each of the following characteristics of a function. Now, use your estimate knowledge along with
your graphing calculator utilities to accurately answer each question to the nearest hundredth.

3. g(x) = —x*+5x* +5x2 —x—6
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So far you have been estimating each of the following characteristics of a functio se your
yourgraphiné ca1Eii§toﬂ utilities to accurately answer each question to th& nearest hundredth.

estimate knowledge along with

a. Coordinates of x-intercepts

( .33,0)

(5.30, 0)

b. Coordinates of y-intercept

(OJPQ)

c. Coordinates of Relative
(Local) Min/Maxs.

' % o (.08
Mol S C O"l) )

rveoes T (.38 137,33)
("l &5. _L\.}q)

d. End Behavior
ASY -OQ) a_ _—p )

s XS0 4D -

e. Interval(s) of increase

(-o2, =.65)

C. o"\/\-\.sa‘)

f. Interval(s) of decrease
(—.©5, .o%)

(%.33,00)

g. Interval(s) of positive
function values

(.3, 5. )

h. Interval(s) of negative
function values

('—'QI .%Q)
(s.%0, °°)

Notes:




4. f(x) = x*—15x3 — 5x% + 75x + 63
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So far you have been estimating each of the following characteristics of a function. Now, use your estimate knowledge along with

your graphing calculator utilities to accurately answer each question to the nearest hundredth.

inates of x-intercepts

b. Coordinates of y-intercept

(0,63
2:e®)

c. Coordinates of Relative
(Local) Min/Maxs. o 3
eSSt ( \E;ji;i’ "E; -

(~\-33, — ?~.\8)

marx s (V.85 123.0%)

B d. End Behavior

oS x-a——OJ\d\—%d

as X-»°0 , 'y 29

e. Interval(s) of increase

(—\.33, \.26)

(W33, =)

f. Interval(s) of decrease

(-, —\. 33D
)

(\->S, Ww.3a)

g. Interval(s) of positive
function values

(-o0, —1CY)
(~.q3, 2-62)

(4.5, =2 )

h. Interval(s) of negative
function values

(-1-e4 -.GF)
(3-©3) 14.98)




Copied from Module 1:4 Extra Example 3.

- - T NQTC
@ JOGGING Alicla Jogs each motning before school. An app on yclntercepth'gt.fla GG pace '10 mfkes peshour . ) . ) +~ D
Extrema: Alicia‘s fastest pace, B mites per hour, occurs from the 20t to 35tn mincte of het jog ~
her phone records her pace over lhe course of hier 4C-minute Jog. Increasing: Alicia s pace is increasing from 0 to 20 minutes. ) o®
Use the key features of her Jog to determine which graph could Decreasing: A 5 pace is Gecieasing from 35 10 40 minutes. @ oo &
mode It. End Behavlor: Aiicia siarls jogging ai  minutes anc stops at 40 mnutes.
gging P
Part A
Select the graph that besi represents the sitation. Part B
Oa sgmme |\ OB) Jogging Pace What assumption was made to graph the situation.
” i oy
] I
T
=5 =
i § O a alicia’s pace increases and decreases at 8 constant rate
a 1 a
2
1
i o3 omom R ia Moo st ; S, . R N
e O B Alicia’s maximum speed is & miles per hour.
Oc Jogging Pace Oo foqgiog Pace
:-r—__ i + ! ! ‘: 13 B .
; [ | " O ¢ There are two x-intercepts.
1 T
i —| £ ol
E [
H P4 - . . :
e Nt A:lCla‘s speed is constant from the 20th to 35th minute
bR 1P 20125 30005 40 ;5'{41 0% W 300 -Ill--s:\m
Tima il Yo [ep

Notes:

Copied from Module 1:4 Extra Example 4.

Use the table and description to compare the two functions. Which statements about fx) and g(x) are true? Select all that apply.
_“ ‘g A Both functions are decreasing
-4 0 »
Os The v-intercept of fixj is greater than the y-intercept of gix)
-2 -158
g C gix) decreases faster than fx.
0 -3
2 4.5 KD Both functicns have the same y-intercept
4 -6 {JE The x-intercept of A is greater than the x-intercept of gix)
The graph of g{% has a slope of —4 and paszes through the points [:| F fix) decreases faster than glx).

(0,—3) and (—%,O)A




Practice — Parts and Characteristics of a Function

Name

Period

Answer each of the following questions below. Your answers must be accurate to 2 decimal places. You can estimate
these answers, but you will not receive full credit due to a lack of accuracy.

g(x) = —7x% — 24x% + 7x

\

+13

(o14,13.49)

Merx S

ol (—-A.‘-\a’ 4SS 3

b. Interval(s) of decrease

ﬁ) (-, —a.43)

C. 4, e©)

y/
/ -3
\ / -3
\\—// —40
1. (5 pts.) 2. (4 pts.) 3. (4 pts.) What WINDOW Settings would you use to
a. Coordinates of x-intercepts | a. Interval(s) of positive function match the screen shown above?
_ o values
o ) (e, ~2:59) W I HOC
L (o) i : — —
/©) (e, - T) AMln= =
(-%%,0) e 2.
b. Coordinates of y-intercept | b. |Interval(s) of negative function :?::'5. l:_ 1 — g5
values = —
( (—3.56, ~o) YMmin= ~So
25 18 o) ‘imax= 20
™, wzel=
=L \©
4. (5 pts.) 5. (4 pts.) 6. (3 pts.)
Coordinates of Relative a. Interval(s) of increase End Behavior
(Local) Min/Maxs. (_'2"'\9) _|L\) A > O , a__ = oo

MX'—?"O)B‘A-"D




Lesson 5: Graphing Linear Functions
Lesson 6: Special Functions

Evaluating Piecewise Functions
Given:

5 if 4<x<1 3—x if -8<x<-3
_(x+1 if -5<x<5 _ 2x if 1<x<3 _ 9 if -3<x<1
f(x)_{Zx—4 if 5<x<10 g(x) = _ R =3 2.3 if 1<x<2
—§x+1 if x >3 _3 if x> 2
Evaluate each function.
1. f(6) = 2. h(-5) = 3. g(0) = 4. f(—4) =
5. h(2) 6. h(—2) 7. f(5) 8. g(3)
© ® ® ®
9. g(1) 10. f(g(9)) 11. h(f(3)) 12. g(f(h(z)))
) ©3) "2 o -23
Notes:

Identify the Domain and Range of each function. Assume that the units are 1.

13. 14.

Domain:

(-, o) oo-lK
"R

Range: (- GU)

Domain: R

Range: (- o 3 D)
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Do.main: 'K

Range: (- >, \—_1_ 3 [a:(’o)

W 0 .
!_ i —l w/.l—X—l
EEmmy 2 namumul

16.

Domain: \B

Range: - Y
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Graph each piecewise function. Identify the Domain and Range of each function. Use your own graph paper for this portion.

17. 18. 19.

_(x+1 if 0<x<5 _(3x—4 if 0<x<6 20 if0<x<10
f(x)‘{zx—4 if 5<x<10 f(x)‘{zo—x if 6 <x<12 f(x)=§Jr15 if 10 < x < 20
Domain: Domain: .

Domain:
R : R c
ange ange Range:
“~~
20. 21. 22.
4x if 0<x<2 -2 if x<0 2 ifx<1
fx)=4 —2x+10 if2<x<5 x <J10 _ 2x  if1<x<3
2 if 5<x <10 " fx) =
if j > 7 — 3% if x>3
Domain:
Domain:
Range:
Range:
A
3-x if -8Bx<X3 5—x ifx<2
9 if -3 24'f(x):{x—1 if2<x<10
23. h(x) =4 , ; =
x2+3 if 1<kx<2
-3 if x> 2 Domain:
Domain: Range:
Range:

Evaluating Piecewise Functions given a grap

h.

Reminder - When graphing a function, what are you showing?

The graph of piecewise function, f(x), i
| |

s shown below.

Evaluate each using the graph.

[

{ 13. f() = -1\

| 14. f(-8)= -
15. f(-3)= 3
16. f3)=
17. f(-1) = -\

18. f(-5)= Y




