16 Graphs Assignment

This assignment explores the details of 16 different functions, their graphs and the mathematical concepts that they

illustrate.
Page Title Action
157 Concepts Worksheet 1 For information only. Graphs will be graded on pages 166-189
158 Graphical Analysis Complete this page. Will need for graphs on pages 166-189
159 Concept Connectors Complete this page
160-162 Concepts Worksheet 2 Complete these pages
163 Concept Connectors Complete this page
164 Grading Rubric Sample Checklist for scoring graphs on page 166-189
165 Example Graph Demonstrates many of the features of a graph
166-189 Blank Graphing Pages Complete the 16 graphs on these pages

The graphs include alternate the graphs include two alternate graph forms: 1) Color Bars (dynagraphs) and 2)
Mappings. A sample of a completed graph can be found here.
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Name

Concepts Worksheet 1

Chapter 1 For use after Article 1.4.

Graphical Analysis

Chapter 1 deals with functions and their characteristics. To facilitate a study
of functions, it is important to visualize mentally the graphical image of a
function when given an algebraic description.

I. Graph each function. Clearly indicate units on the axes provided.

1. f(x) = x 2. f(x) = x* 8. f(x) = x° 4. f(x) = |x|
Y4 Y4 Y4 % "b

- - 5 >

X X P 4 X

5. f(x) = [X] 6. 7(x) = sin x 7. f(x) = cos x 8. f(x) = tan x

}/ A y A~ y A y A

> > 5 y

X X X X
9. f(x) = sec x 10. /(x) = 2% 11. f(x) = logz x 12. f(x) =%
Y~ Y A y A )% ,r.

> > > 5

X X X X

13. f(x) = — 14. f(x) = Vx 15.f(x) = Va2 -2 16. f(x) = {O' b
X 1, if x is irrational

y A y A y A y ﬂ\

> > > >

X X X X
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ll. Graphical Analysis

Il. Answer the following questions about the indicated functions. In completing the table below

use the following abbreviations, R: the set of real numbers, J: the set of integers, and N: the
set of natural numbers. NoTE: This exercise may need to be done as appropriate sections of

Chapter 1 are completed.
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JO S3jeuipio0d ¢ Buiddew auo J ¢opouad —uonoung 1adsal yum X puid)
X ay} ajeys -0}-3u0 B (X)4 S| uonouny ay) s| PPQ 10 uanz AnouiwAg sjooy

l




1. Concept Connectors
1. Is there a relationship between symmetry in a function’s graph and the
function’s being even or odd?

2. Draw a reflection of a) f(x) = [x], b) f(x) = sin x, ¢) f(x) = 2 and
d) f(x) = Vx across the line y = x. Which of the reflected images are

functions?

a. Y4 b. Y A C. y A

xXv
X
X

3. Is there a characteristic of a function that assures that its reflection
across the line y = x is a function?
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Name

Concepts Worksheet 2

Chapter 1 For use after Article 1.4.

Graphical Transformations

Graph each indicated function on the coordinate axes provided. Clearly
indicate units on each axis.

1.a. Graph f(x) =2x + 1 2.a. Graph f(x) = Vx 3.a. Graph f(x) = 2* 4.a. Graph f(x) = x®
y A y A y A y A
> > > >
X X X X
b. Using f(x) above, b. Using f(x) above, b. Using f(x) above, b. Using f(x) above,
graph g(x) = f(—x) graph g(x) = —f(x) graph g(x) = f(x) + 1 graph g(x) =
fx = 2)
y A y A y A y A
¥ > > =
X X X X(

5. Generalize what is happening geometrically when using f(x) to obtain
the graph of:

a. f(—x)

b. —f(x)

c. f(x) + ¢ lor g 2= 0
forc <0

d. f(x — ¢) forc>0
forc <0
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6.a. Graph f(x) = sin x b. Using f(x) in a, c. Using f(x) in a,

graph g(x) = 2f(x) graph h(x) = f(2x)
Y4 ) Y4 Y4
> > >
X X
7.a. Graph f(x) = |x| b. Using (x) in a, ¢. Using f(x) in a,
1 X
graph g(x) = -3—f(X) graph h(x) = f<§>
y A y A b4 A
> > —>
ol X

8. Generalize what geometric transformation takes place when using f(x)
to obtain the graph of:

forc > 1 b. f(cx) forc > 1

a. cf(x)

for0<c<1 and for0<c<1

and

9. Using a basic function (one of the 16 from Worksheet 1) and transfor-
mational geometry, quickly sketch the following. Indicate units on the
coordinate axes.

a. flx)y=27% b. f(x) = —sec x c. f(x) = 2[X]
Y4 Y4 )% A
> > >
X X X
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d. f{(x)=(x+1)3
Y4

Xv¥

X~

1
10.a. Using f(x) = ) as the basic function, describe a sequence of geo-

-2
metric transformations involved in graphing f4(x) = P Sketch the

sequence of transformations below and algebraically describe each
function graphed: (NoTE: The sequence of steps may vary.)

X

1 —2
fi(x) = ™ fa(x) = fa(x) = fax) = -3
Y4 yJL y.J» y».
+ > > >
X X X X

b. Sketch a sequence of geometric transformations and
braic description of each function as done in part(a):

Beginning With =% ..., z o5 v6s 56 sam som v omne s o s 5668 58

state the alge-

— and ending with

fa(x) = logz(1 — x)

f1(x) = logz x

ydk

yJL

Xv

162
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Concept Connectors
11. Given the graph of f(x) as shown below over the domain —3=x=3

2t

ANE V4
-3-2-_\10’_%3

-2 T
Graph (indicate units on the coordinate axes):
a. f1(x) = f(—x) b. f5(x) = —f(x) C. f3(x) = f(x) — 1
y A . y A }/ A
> —¥ >
X X
d. f4(x) = f(x = 1) e. f5(x) = f(2x) f. fs(x) = 1 — f(x)
Y4 YA Y4
> > >
X X X
1./x
g. f(x) = f(2 — x) h. fs(x) = Ef(—z—)
y A y P
> 4
X X
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1-3: axis labeled, scale equal, function name )

4: Is the graph neat?

5: Is the graph accurate? Check important points for each function.

"6: Is the reference line drawn in?

7-10: Is the domain drawn so information is easy to read? Scale, points of interest

11: Table of values

12: Is there a mapping graph?

13-16: Is there a color bar graph? Does color bar domain match the graph's domain? Directly below?
Points of Interest?

17: Is the domain correct and prominently displayed? Discontinuities discussed?

18: Is the range correct and prominently displayed?

19: Are all roots and intercepts listed?

20: Are all symmetries listed?

21: Is there an indication of whether the function is ODD, EVEN or NEITHER?

22: Are properties of WELL DEFINED, ONE-TO-ONE, ONTO and PERIODIC identified correctly?

23: Are all asymptotes correctly identified and correctly labeled with the proper limit expression?
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Color Bars

L

v

v

v

Function:

Table of Values

X
Y
Interval Absolute Value Name
Domain :
Range
Roots(List) Y- _Symmetries?
intercept Y-QXis Yes | No
Y=X Yes | NO
Qrigin Yes | No
Even? fix) = fi{~x) Yes No
odd? [ {x) = —f{-x) Yes No
Periodic? . Yes: Period= No.
One-to-One? Yes No
Onto? Yes No
Discontinuities?
Removable Undefined 400
Asymptotes? u

Horizontal  limy .. Fix)

Horizontal  3me_

x)

Vertical Wiy f1X)

Oblique {equation)




Color Bars

v

Function: -
Table of Values
X
Y
Interval Absolute Value Name
Domain :
Range
Roots(List) . Y- _Symmedries?
Intercept y-0IXis Yes | No_
Y=x Yes | No
Qrigin Yes | No
Even? fix) = F(~x) Yes No
odd? F{x) = -fi-x) Yes No
Periodic? _ Yes: Period= No.
One-t0-One? Yes No
Onto? Yes No
Discontinuities?
Removable Undefined 400
Asymptotes?

v

Horizontal  lim,... fix)

Horizontal  Hme—.c fix)

Vertical HMyeg X0

v

Qblique [equation)




Color Bars

Function:

Table of Values

v

v

X
Y
Interval Absolute Value Name
Domain :
Range
Roots(List) Y- _Symmetries?
Intercept y~aXIs Yes | No
=X Yes | No
Origin Yes | No
Even? Fix) =f{—x) Yes No
Odd? [lx) =-ri-x) Yes No
Perlodic? A Yes: Period= . No.
One-fo-One? Yes No
Onto? Yes No
Discontinuities?
Removable Undefined +o0
Asymptotes?
Horizontal  lim,... fix)
Horizontal  Hme—e fiX)
Vertical iy X

v

Obligue [leguation)




Color Bars

Function:

Table of Values

v

Mapping

X
Y
Interval Absolute Value Name
Domain :
Range
Roots(List) Y- .m<33¢=.mm.~
Intercept y-Oxis Yes | No
Y=x Yes | No
Origin Yes | No
Even? fix) = f{~x) Yes No
odd? f{x) = —fi-x) Yes No
Periodic? . . Yes: Period= No
One-to-One? Yes No
Onto? Yes No
Discontinuities?
Removable Undefined +o0
Asymptlotes?

v

Horizontal  lm ... fix)

Horizontal  Hm,_..fix)

Vertical Imyan fiX)

v

Oblique (equation)




Color Bars

Function:

Table of Values

-

A 4

v

v

J
X
Y
Interval Absolute Value Name
Domain :
Range
Roots(List) Y- .m<33m=_m£
Intercept Y-QXis Yes | No
Y=x Yes | NO
Qrigin Yes | No
Even? fix) = F{—x) Yes No
Oodd? flx) = ~fi{~x) Yes No
Periodic? , Yes: Period= . No
One-to-One? Yes No
Onto? Yes No
Discontinuities?
Removable Undefined +o0
Asymptotes?

Horizontal  lim, .. fix)

Horizontal  lim,.._..fi

X)

Vertical Wy %)

Obligue [equation)




Color Bars

Function:

Table of Values

v

v

v

X
Y
Interval Absolute Value Name
Domain :
Range
Roots(List) Y- Symmetries?
Intercept y-Qxis Yes | No
Y=X Yes | No
Origin Yes | No
Even? fix) = f(—x) Yes No
odd?  flx) = =f{~x) Yes No
Periodic? . | Yes: Period= No.
One-to-One? Yes No
Onto? Yes No
Discontinuities?
Removable Undefined 400
Asymptotes?

Horizontal  lim,o.. fix)

Horizontal  Hmeoie fix)

) Ay

Vertical Hyen fiX)

-Obligue (eguation)




Color Bars

v

v

v

Function: .-

Table of Values

X
Y
Interval Absolute Value Name
Domain _
Range
Roots(LIst) Y- .m<33m.=_m$_
Intercept Y-QXis Yes | No
Y=x Yes | No
Origin Yes | No
Even? fix) = f(~x) Yes No
odd? J(x) = —f{-x) Yes No
Periodic? _ Yes: Period= No.
One-to-One? Yes No
Onto? Yes No
Discontinuities?
Removable Undefined +o00
Asymptotes?

Horizontal  lim,_.. f¥,

X)

Horizontal  lm,o_. fix)

%y

Vertical Wy FiX0

Oblicue (equation)




Color Bars

Function:

Tabie of Values

A\ 4

Mapping

v

\4

X
Y
Interval Absolute Value Name
Domain :
Range
Roots(List) Y- _Symmeiries?
Intercept y-axis Yes | No
=X Yes | No
Origin Yes | No
Even? fix) = f{-x) Yes No
Odd?  xi = -f{-x) Yes No
Periodic? , Yes: Period= No
One-t0-One? Yes No
Onto? Yes No
Discontinuities?
Removable Undefined 400
Asymptotes?

Horizontal  lim,.... fix)

Horizontal lim,.._..fix}

Vertical Hmyan fiX]

Oblique (equation)




Color Bars

Function: -

Table of Values

v

v

X
Y
Interval Absolute Value Name
Domain .
Range
Roots(List) Y- _Symmetries?
Intercept y-QIxis Yes | NO
=X Yes | No
Origin Yes | No
Even? fF(x) = f{-x) Yes No
odd? f{xi = ~f{-x) Yes No
Periodic? , Yes: Period= -1 _No
One-t0-One? Yes No
Onto? Yes No
Discontinuitles?
Removable Undefined +o0
Asymptotes?
Horizontal  lim .. fix)
Horizontal  Hm.e—. fix)
Vertical Hmyen X0

\4

Oblique (equation)




Color Bars

v

v

A\ 4

-Function:

Table of Values

X
Y
Interval Absolute Value Name
Domain :
Range
Roots(List) Y- _Symmetrles?
Intercept y-axis Yes | No
Y=X Yes | No |
Origin Yes | No
Even? Fix) = F(~—x) Yes No
odd? fx) = —f{-x) Yes No
Periodic? ‘ Yes: Period= No,
One-t0-One? Yes No
Onto? Yes No
Discontinuities?
Removable Undefined +o0
Asymptotes?
Horizontal  lim,_... fix)
Horizontal  Bm,.._..Ffix)
Vertical Ny X0
Oblique (equation) -




Color Bars

Function:

v

Mapping

v

v

Table of Values
X
Y
interval Absolute Value Name
Domain :
Range
Roots(List) Y- _Symmeirles?
Intercept y-CIXis Yes | No
=X Yes { No
Origin Yes | No
Even? rix) = f{~x) Yes No
odd? [lxi=—fi~x) - Yes No
Periodic? Yes: Period= No
One-to-One? Yes No
Onto? Yes No
Discontinulties?
Removable Undefined +00
Asymptotes?

Horizontal  lim,e.. £ix)

Horizontal Mmoo fix)

Vertical My fiX]

Oblique (equation)




Color Bars

Function:

Table of Values

v

Mapping

T

v

v

X
Y
Interval Absolute Value Name
Domain _
Range
Roots(List) Y- : Symmetries?
Intercept Y-aXIs Yes | No
Y=x Yes | No
Qrigin Yes | No
Even? Fix) = f{—x) Yes No
Odd? F(x} = —f{~x) Yes No
Periodic? . Yes: Period= . No.
One-to-One? Yes No
Onto? Yes No
Discontinuities?
Removable Undefined +o0
Asymptotes?
Horizontal  lim,..... fix)
Horizontal  lm,.._..fix)
Vertical Wil unf LX)

Oblique (equation)




Color wo.a

S -

v

Mapping

v

v

Function:

Table of Values

X
Y
Interval Absolute Value Name
Domain :
Range
Roots(List) Y- _Symmeties?
intercept Y-0Xis Yes | No
Y=x Yes | No
Qrigin Yes | No
Even? Fix) = fi—x) Yes No
odd? f{x) = —fi-x) Yes No
Periodic? , Yes: Period= No
One-t0-One? Yes No
Onto? Yes No
Discontinuities?
Removable Undefined +00
Asymptlotes?

Horizontal  lim ... Fix)

Horizontal  Hmye_. fixD

J

Vertical W FIX

Oblique (equation)




Color Bars

+

v

Function: -
Table of Values
X
Y
Inferval Absolute Value NMame
Domain .
Range
Roofts(List) Y - Symmeiries?
Intercept Y-QXis Yes | No
=X Yes | No
Origin Yas | NO
Even? fix) = f{—x) Yes No
odd? {x) = —Ffi~x) Yes No
Periodic? , Yes: Period= No
One-{0-One? Yes No
Onto? Yes No
Discontinuities?
Removable Undefined 400
Asymptotes?

v

o

v

Horizontal  lim,—. fix

!
P

Horizontal Nm.,o_.. fix

J

y
F

Vertical Uy LX)

Obligue {equation)




Color Bars

Function:

Table of Values

A 4

X
Y
Interval Absolute Vdalue Name
Domain .
Range
Roots(List) Y- _Symmetries?
Intercept y-QXis Yes { No
Y=X Yes | No
Origin Yes | No
Even? Ffix) = fi—x) Yes No
odd? {x) = -fi-x) Yes No
Periodic? Yes: Period= _ No
One-t0-One? Yes No
Onto? Yes No
Discontinvuities?
Removable Undefined +00
Asymptotes?

v

Horizontal  lim,... fix)

Horizontal lm.e_.ef

J

T
[

&)
3

v

Vertical b . Y 4

Obligue [equation)




Color Bars

-

4

v

v

Function:

Table of Values

X |
Y
Interval Absolute Value Name
Domain
Range
Roots(List} Y- u&\aamsmm
Intercept y-axis Yes | No
=X Yes | No
Origin Yes | No
Even? fix) = fi—-x) Yes No
odd? fix) = -Ffi-x) Yes No
Periodic? . Yes: Period= No.
One-t0-One? Yes No
Onto? Yes No
Discontinuities?
Removable Undefined +o0
!
Asymptotes?
Horizontal  limg_.. fix)
Horizontal lm. .. u—_. ] ,,M_
Vertical oy ma fiX
Obligue (equation)




Color Bars

Function:

Table of Values

v

Mapping

-

v

\ 4

X
Y
Interval Absolute Value Name
Domain :
Range
Roofts(List) Y. .m<33m=_mm..v
Intercept y-axis Yes | No
Y=x Yes | No
Origin Yes | No
Even? fix) = f{—x) Yes No
odd? ix)=-Fi-x Yes No
Periodic? v Yes: Period= . No
One-to-One? Yes No
Onto? Yes No
Discontinuities?
Removable Undefined +o0
Asymptotes?
Horizontal lim,..... fix)
Horizontal Mmoo fix)
Vertical My fix]
Obligue {equation)




Color Bars

Function:

Table of Values

v

Mapping

v

v

X
Y
Interval Absolute Value Naome
Domain :
Range
Roots(List) . Y= .m<33m£¢%
Intercept y-QXis Yes | NO
Y=x Yes | No
Origin Yes | No
Even? fix) = fi—x) Yes No
odd? [fixj = —fi~x) Yes No
Periodic? | Yes: Period=_ No
One-to-One? Yes No
Onto? Yes No
Discontinuities?
Removable Undefined +o00
Asymptotes?

Horizontal  lim .. fix)

Horizontal  lme—. fix)

J

Vertical b1 T

fixl

Obligue (equaiion]




Color Bars

v

Mapping

v

-

v

Function:_--

Table of Values

X
Y
Interval Absolute Value Name
Domain _
Range
Roots(List) Y- .m<332..mm$
Intercept Y-axIs Yes | No
Y=x Yes | No
Origin Yes | No
Even? fix) = fi-x) Yes No
odd? Fix) = ~fi-x) Yes No
Periodic? _ Yes: Period= No
One-to-One? Yes No
Onto? Yes No
Discontinuities?
Removable Undefined +00
Asymptotes?

Horizontal  lim,o... fix)

Horizontal  lim,—._..

J

filxd

Vertical Ny e fiX)

Oblicue (equation)




Color Bars

Function:

Table of Values

v

X
Y
Interval Absolute Value Name
Domain :
Range
Roots(List) Y- : Symmetries?
Intercept y-Cxis Yes | No
Y=x Yes | No
Origin Yes | No
Even? fix) = fi-x) Yes No
odd? Ffix)=-Ffi-x) Yes No
Periodic? _ Yes: Period= No
One-to-One? Yes No
Onto? Yes No
Discontinvities?
Removable Undefined +o0
Asymptotes?

v

Horizontal  lim .. fix)

Horizontal  Mm._.. fix)

Vertical My fIX]

v

Oblique (equation)




Color Bars

Function:

Table of Values

v

v

v

X
Y
Interval Absolute Value Name
Domain _
Range
Roots(List) Y- Symmetries?
Intercept y-Qxis Yes | No
Y=x Yes | No
Origin Yes | No
Even? fix} = f{—x) Yes No
odd? fix) = —fi—x) Yes No
Periodic? Yes: Period= .| No
One-to-One? Yes No
Onto? Yes No
Discontinuities?
Removable Undefined 400
Asymptotes?

Horizontal  lim .. fix)

Horizontal  lim—..

Vertical )5 < [—

i

Cblique (equation)




Color Bars

v

v

v

-Function:

Table of Values

X
Y
Interval Absolute Value Name
Domain _
Range
Roots(List) Y- _Symmeiries?
Intercept y-Cxis Yes { No
Y=X Yes | No
Origin Yes | No

Even? fix) = fi—x) Yes No

odd? fix) = -fi—-x) Yes No

Periodic? . Yes: Period= No

One-to-One? Yes No

Onto? Yes No
Discontinuities?

Removable Undefined +o0

Asymptotes?

Horizontal = lim . fix)

Horizontal  Hme—..fix)

Vertical ISk SO

Obligue (equation)




Color Bars

Function:

Table of Values

v

Mapping

v

v

X
Y
Interval Absolute Value Name
Domain _
Range
Roots(List) Y- symmeiries? “
intercept y-0xis Yes | No
Y=x Yes | No
Crigin Yes | No
Even? fix) = fi~x} Yes No
odd? flx)=-fi-x) -Yes No
Periodic? Yes: Period= No
One-to-One? Yes No
Onto? Yes No
Discontinuities?
Removable Undefined +o0
Asymptotes?

Horizontal  lim,o.. fix)

Horizontal  lim,.._..f

J

~

.,

T
.

Vertical Hmymn fix)

Obligue [equatiion)




.- Function:

qa__u_m of Values

X
Y
& Interval Absolute Value Name
Domain @
Range
Roots(List) A Symmetrles?
Intercept y-QIXis Yes ZOv
Y=X Yes | NO
Origin: Yes | NO
Even? Fix) =f{-x) Yes No
0dd?  f(x) = —f{~x) Yes No
Color Bars Periodic? , Yes: Period= No,
One-fo-One? Yes No
Onto? Yes No
b > Discontinvuities?
Removable Undefined 400
‘Asymptotes?
Mapping Horizontal  lim . fix)
" g Horizontal Y, .. fix)
Vertical iy X
; > Obligue (equation)




