DIRECTIONS FOR BOUND BOOK FOLDABLES®*

FOLDABLES are 3-D Graphic Organizers, created by Dinah Zike www.dinah.com

1. Fold each sheet of paper (8 ¥2” X 11”)
in half horizontally, like a hamburger.
2. Place the folded edges side by side,
allow about 1/16” between the
mountain tops. Lightly, mark both

folds 1” from the outer edges.

4. On one of the folded sheets, cut up from
the top and bottom edge to the marked
spot.

3. On the second folded sheet, start at one
of the marks and cut out the fold
between the two marks. Don’t cut too

deeply, simply “shave” it off.
5. Roll the “cut-up” sheet like a burrito.

.

7. Place the burrito into the cut-out sheet, 6. Fold the bound pages in half to form the
then open out the burrito. book.
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Given the general equation of y = 4sin[wx — @]+ B the table Periodic Functions

below gives the properties A function is periodic if the outputs repeat on a regular interval. An
example would be a patient’s heartbeat or an underlying constant

rhythm in a song. Here is a visual of a periodic function

y 27 @ B 4

| | o) 2z 0]
— = right
+ = left

VOCABULARY

Period: The period is the time it takes over the domain to
complete one cycle. This can be determined by finding the
distance between peaks.

Graph the function f(x)=4-2 sin(gj and label with detail.

Amplitude: The height from the center line to the extreme

values. The formula uses the maximum value of M and
minimum value of M :

A:‘M‘
2

Frequency: How often the graph cycles per unit of time. Itis the
reciprocal of the period.

Frequency = 4




.......................................................................................

! The sine function has an input of an angle, in radians, and an output is ;
' the sine ratio of the angle, in terms of the right triangle. This function
i is graphed on the rectangular system for all angles.

&Y
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Sine function graph

Notation: y=sinx or f(x)=sinx
Domain: All Real Numbers, (-0, )

Range: The numbers between -1 and 1, inclusive: [-1,1]

Period: 21t

1
Frequency: —
2

Amplitude: 1
x-intercepts: integer multiplesof ; {...—27,—-7,0,7,27,3x,...}

Extreme Values: maximum value of 1; minimum value of -1

EXAMPLE: Given the graph below, find the following:

Period:

Frequency:

Amplitude:

Equation:

(9m/2, 2)

(3m/2, -2)

......................................................................................



____________________________________________________________________________________________________________________________________________________________________________________________

According to data from the Old Farmer’s Almanac, the number of

hours of sunlight in Boston is modeled by the equation: Example: Given the function y = —3sinx, find each of the

following:
. (27 323z

y:3.1081n(%x—mj+12.18 Amplitude
Find each of the following: Period:

e Amplitude: Frequency:

e Period: Graph:

e Vertical Shift:

¢ Horizontal (Phase) Shift:

e Predict the number of hours of daylight for April 1st (91
day of the year).
Example: Find each of the following for the function

¢ What day of the year has 9.5 hours of sunlight? fGx) = 7sin (2x)

Amplitude:
Period:
Frequency:

Graph:




For the general equation y = asin[b(x—c)]+d we can note the
changes for the basic sine function of y =sin x:

Given the general equation of y = 4sin(wx)+ B have a vertical

shift as well as a change in the period and amplitude from the
basic sine function.

The amplitude is now a verse the original amplitude of 1

The period is now 27” verse the original period of 7

4] = B b . |
10} There is a vertical shift of the center line at the x-axis to the
Remember: the Use the period I B is positive it is horizontal line y =d
amplitude’s sign - fo find where up, ifBis There is a horizontal shift (phase) of ¢
and function the key points negative it is
determines how are on the down

the graph starts  graph
Example: Given y=—4sin(27(x—3))+1 find the amplitude,

The graph below has a vertical shift of three units up for the center period and shifts.
line. y
7t
6+ Amplitude
(-0.25, 5) (0.75, 5)

Example: Given y = —5sin(zx)—-2 find the period, frequency,

LA A A RS

25/?5 0.75 \1,25/5 1.75 ‘
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and vertical shift.




Given the general equation of y = 4cos[wx — @]+ B the table Periodic Functions

A function is periodic if the outputs repeat on a regular interval. An
example would be a patient’s heartbeat or an underlying constant
rhythm in a song. Here is a visual of a periodic function

below gives the properties

y f(x)
® 2r ) p
— = right _
+ = left X

Graph the function f(x)=4- Zcos(gj and label with detail.

|
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|
|
: Important Note:
|

Cosine: The cosine is the cofunction for the sine function. Itis
considered a sinusoidal function. The graph of the cosine is a

horizontal (phase) shift of % or 90° to the left of the sine.
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. The sine function has an input of an angle, in radians, and an output is
E the sine ratio of the angle, in terms of the right triangle. This function
' is graphed on the rectangular system for all angles.

Cos X

EXAMPLE: Given the graph below, find the following:

Period:

Frequency:

Amplitude:

Equation:

(3w, 2)

(312, 0) 1/ (15m/2, 0)
0 10 15 20 25
(9m/2, 0) \

Notation: y=cosx or f(x)=cosx

Domain: All Real Numbers, (-0, )

Range: The numbers between -1 and 1, inclusive: [-1,1]

Period: 21t

1
Frequency: —
2

(67 o)

Amplitude: 1

x-intercepts: odd multiplies of z : {...ﬁ,i,z,z,z,...}
2 2 22 2 2



____________________________________________________________________________________________________________________________________________________________________________________________

LA height of a person on a Ferris Wheel is modeled by the following '
equation: Example: Given the function y = —3cosx, find each of the
following:
V2
Find each of the following where x is the time in seconds and y is Period:
the height of the rider in feet.
Frequency:
e Amplitude: Graph:
e Period:
e Vertical Shift:

e Predict the height of the rider after 2 minutes.

Example: Find each of the following for the function
f(x) = 7cos (2x)
e When would a rider be 42 feet high?

Amplitude:
Period:
Frequency:

Graph:




Given the general equation of y = acos(bx) +d have a vertical For the general equation y =acos[b(x —c)]+d we can note the

shift as well as a change in the period and amplitude from the changes for the basic sine function of y =sin x:

basic sine function.

‘ The amplitude is now a verse the original amplitude of 1

The period is now 27” verse the original period of 7

27
| 4] = B . b . .
1) There is a vertical shift of the center line at the x-axis to the
Remember: the Use the period  If B is positive it is horizontal line y =d
amplitude’s sign  fo find where up,ifBis There is a horizontal shift (phase) of ¢
and function the key points negative it is
determines how are on the down

the graph starts  graph
Example: Given y=—4cos(27(x—3))+1 find the amplitude,

The graph below has a vertical shift of three units up for the center period and shifts.
line. y
|
74 (05, 5) (15, 5)
6+ Amplitude /\
Period = 4 2
10 1234567809
2
Example: Given y =—5cos(zx)+2 find the period, frequency, gl
and vertical shift. °r ’ ° i
(0.3 (1.) |
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! Periodic Function !
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E tan x :
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Extrema Points:

Extrema Points:
Decreasing/Increasing

Decreasing/Increasing:

: Equation: : P -
- | .
! i | Equation: !
| Domain: I |
| , .
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' For the general tangent function f(x) = Atan(wx)+ B: the period (p)

; will be p = z and the B represents the vertical shift for the graph.

Step One: Determine the period using p = z
@

Step Two: Calculate the asymptotes. The first two asymptotes are
occur at plus and minus half of the period.

Step Three: Sketch the graph. If A is positive, the function is
increasing. If Ais negative, the function is decreasing. Label the x-

axis. Remember that tangent is an odd function.

Step Four: Assuming there is no horizontal shift, zeros begin at the
origin and occur every multiple of the period.

Example: Graph y = tan(3x) .

Step One: Since w =3 then p:%

Step Two: Half of the period is

Wy

1
2 X so the first
2 6

V4
asymptotes are x = ig

Step Three: Since A =1, the graph is increasing.

Step Four: The zeros will be at: O,ig,iz?ﬁ,iﬂ,...

EXAMPLE: Graph the function f(x) =tan (gj +3 . On the graph

make sure to label the zeros and asymptotes.



Example: Graph the function f(x) =—-3tan(7zx) . On the graph
make sure to label the zeros and asymptotes. Determine if the
graph is increasing or decreasing over the domain. State the
domain, range and period.

Example: Graph the equation f(x)= —%cot(x)—4 . On the graph

make sure to label the zeros and asymptotes.



Find the equation for the following graph: For the general equation g(x) = Acot(wx)+ B we can note the

‘ changes from the general tangent function: :
(w12, 0) (12, 0) e The graph first asymptote is on the y-axis and then next :
t 0 one appears at the period. i
e The graph is decreasing if A is positive and increasing if A :
is negative
e The zeros occur and odd multiples of the half the period.
Example: Find the parts for y = cot(3x) .
(:/4, -4) el

Period: @ =3 so the period will be p = %

The graph has a vertical shift of 3 units down and a period of m. Asymptotes: The y-axisand y = T
3

Solve p:z ,where p=7x. So =2 which makes o=1. We
1)

o Increasing: Since A =1 the function will be decreasing

V4
now have y= At —3. To find A use the point | —,—4 | b
ey e ! P ( 4 j d Zeros: The firstzeroisat x = %

N V4 : : .
substituting x = ) and y = —4 into the equation. The result is

Find the equation for the graph:

(w2, 2)
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Period Function
The secant is the reciprocal of the cosine function. The
zeros on the cosine become the vertical asymptotes.

y=secx

Equation:
Domain:
Range:
Asymptotes:
Period:

Symmetry:

The cosecant is the reciprocal of the sine function. The
zeros on sine become the vertical asymptotes.

Periodic Functions

td

30T

20T

T

10

T

-1 04

=2 04

Equation:
Domain:
Range:
Asymptotes:
Period:
Symmetry:

Extreme Points:



Example for Finding a CoseCant |
Equation

| For the general tangent function g(x) = Acsc[w(x—¢@)]+ B ; the ; et D .

! 2 !

i period is T=—7[ ; @ is the phase shift (horizontal); B is the vertical ; T oo

; @ i i . , . E

' shift. Graph y = 4sin[w(x —¢)]+ B then sketch the reciprocal graph. . EXAMPLE: Given the graph below, find the equation. i

g Graphing CosecCant ] | i i ;
S | | | :
! P ! ! ! i
i . . ; I 2 1 0 1 2 3 3 5 ;
i Step One: Graph the function y = 4sin[w(x—¢)]+ B : ! i E i i
i : i | ! \ :
E Step Two: Sketch the reciprocal from the graph in step one. i : i E i i
| - | * | |
. Example: Graph f(x)= 2csc(§j . L | i i ;
! 1 ; | 1
i . 1 | 27 L | | | |
i Step One: Since w =— , then the period 7'=—=4rx . The x- ; ! ! il 2 \ il ! ;
i 2 1 - | | | i
: z - HE & e :
; scale will be tick marks every m. The amplitude for the sine Lo | r I !
! graph is 2. D i
i (r.2) (r.2) | : i :
: (0,0) (2m, 0) (4m,0) (6m,0) : : :
é 1T (3m, -2) : : :
i Now add the reciprocal sketch: { > ] : : :
i = P i
! (2m, 0) 3 | : |
a o 5
; I | i : i
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j , find each of

T
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Example: Given the function f(x)
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Given the graph for a cosecant function, the first step is to sketch
in the sine function.

JU

For the general equation y = 4sec[w(x—¢)]+ B we can note the
changes for the general cosecant function:

Sketch the function f(x)= Acos[w(x—¢)]+ B . All other
properties and processes are the same.

Example: Graph the function g(x)=-2secx—3 . State the
Domain, Range, Extrema and asymptotes.

Now add the missing sine wave.

From the sine wave you know the formatis y = 4sin(wx) .

From the graph the period is 4m. To find the @ use T = 2z

@

2r 1 . .
where 47 =— and solve to get o = 5 The sine wave equation
@

is y= 2sin(§j . So the cosecant equation is f(x)=2csc (g) .

T The aymptotes would be at even multiples of .
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