Periodic Trig Functions Il: Cosine

Practice Exercises (with Solutions)
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Topics include period, amplitude, phase shift, graphing, maximum
and minimum, vertical shift, and more.
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Cosine Function Practice
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1) Graph the following function: 4cos(x — 7) +3
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2) Identify the following cosine functions:

A)

degrees

B)

radians




Cosine Function Practice

3) Graph the following Cosine Functions. Then, use the given points to check your answers algebraically and graphically.

A) y=-5cosx+3
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C) y=2|cos |
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Check: x= Tr
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Check: &= QOO
== 180"



Cosine Function Practice

4) For the graph y = cosx + 3,

A) Domain:
B) Range:
C) x-intercepts:

D) y-intercept:

***Challenge:

5) What is the cosine equation? Period: 3 Vertical shift: none

Amplitude: % Horizontal shift: none

Sketch the graph...




Use the following points to write and graph a sinusoidal model.

maximum (0, 10) and minimum (277 , 0)

maximum (Tr ., 4) and minimum (0, -2)

maximum (Tlﬂu, 8) and minimum (
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maximum (2, 22) and minimum (8, 14)

Identifying Cosine and Sine Functions




Somewhere in North Caroling, 1901...

Getting it
(W)right

I set the angle of depressio:
to 14 degrees. It shou---"

L"Orville, what happened?.. J
n

"Elevation, Wilbur!..
1 said angle of elevation!!"

The (undocumented) first attempt at Kitty Hawk...

Solutions -=2



Cosine Function Practice SOLUTIONS

i

1) Graph the following function: 7) +3 y=AcosB(x-C)+D

4cos(x —

2) Identify the following cosine functions:

v =3cos(x— 9OO)+2

A)
y
-2
B)
y
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degrees

radians

4cos(x — %) +3

Amplitude (A) =4

Period (27T7/B)= 21T/1 = 21T
Horizontal shift (C) = "21 to the right
Vertical shift (D) = 3 units UP

The middle of the function will be at y =3
The range will be from 7 (max) to -1 (min)..

(cosine starts at the max, goes down through
the middle to the bottom.. then, goes back up)

Steps: 1) Identify the center..
max: 5 min: -1
midpointis y=2  vertical shift: up 2
2) Find the amplitude..
The vertical span of the wave is from
A=3 5to-1.. So, the amplitude is 1/2 the
range.. 1/20f6 is 3

3) Horizontal shift..
« Since the maximum begins at 90 degrees,
C=-90" there is a horizontal shift of 90 to the right..

4) Period..
B=1 the length of 1 cycle is 360 degrees..

The middle of the range is 4...
Vertical shift: UP4 D=4

The range goes from 3 to 5,
so the amplitudeis 1 A=1

At x = 0, the function is at its max..
There is no horizontal shit C=0

One cycle has a length of 1<
s0, 27T
B="p = 2



Cosine Function Practice SOLUTIONS

3) Graph the following Cosine Functions. Then, use the given points to check your answers algebraically and graphically.

A) y=—5cosx+3 y=AcosBx-C)+D
Check: x= 1Tr
amplitude: A =-5 y = 3T
(negative, so "faces ] 2
down") g4 Atx ="y,
period: 2j|— 6 1 y = -5cos( W) +3
Vertical shift: D = 3 4 SN oy =-5(-1)+3 =38
Up3 24 y=
| shift T . . . Atx= _32TT
Horizontal shift: C T T T T T x
none.. 2\»/ % gl 3 zm radians 3T
T 2 y=-5cos(2— )+3
max § ; min -2 -4 ]
=-50)+3 =3 |-
B) y=cos(2x+ 1;‘—) (change to standard form) vy =cos2(x+ Li)
Check: x= %
Vertical shift: none v
amplitude: 1 1 . .. X= 1
horizontal shift: i (plug into original
left g4 equatiomn)
1 1 Atx= 1
4 ' 6+
| 1 il
period: 7Tf- 44 = cos(2@ AN
max: 1 min: -1 27 _ H T :-1|//
%/'_\\" If/_\\._l ] /_-\\ ! ] 2 + 2
— 1 r 3y 2 X
2z 17 Pl radians - Atx =TT
-4 4 . —I—r
1 y=cos(27T + E)ZO L—
C) y=2|cos |
Check: &= = 90O
Amplitude A =2 Yy &=180"
L . e
period is 180 degrees! At90: y= 2|cos900 |

vertical shift: none

y=0 L

horizontal (phase)
shift: none

L]
At 180: y=2[cosl80 |

y=21 = 2x1=2 P

max: 2 min 0




Cosine Function Practice SOLUTIONS

4) For the graph y = cosx + 3,

A) Domain:  all real numbers... (any number can go into x)

B) Range: [2, 4] centeris 3 and amplitude is 1
C) x-intercepts: none 0=cosx+3
-3 = cosx
D) y-intercept: (©, 4) no solution
***Challenge:
5) What is the cosine equation?  Period: 3 Vertical shift: none
Amplitude: % Horizontal shift: none
y=AcosB(x-C)+D
Sketch the graph... 2T
E)
r
2
1 y= " cos 21 (x)
2 3
| | | | | |
| | | | | |
-1 1 3 5 6
Spun % = 1.57 (approx)




Use the following points to write and graph a sinusoidal model.

maximum (0, 10) and minimum (2T, 0)

Note: There are many other
solutions. For example, suppose
the max and min were not in the

SOLUTIONS Identifying Cosine and Sine Functions

midline or axis of wave: y=5 (midpoint between max and min)
amplitude: 5

period: 4T (one cycle is max to min and min to max)

since a relative maximum occurs at x = 00, we'll use
cosine graph with no horizontal shift...

same cycle....

7
EX: y= SCDSEX+ 5

1
y=5cos5x + 5

also, y:Ssm%(x-l-ﬂ')+S

maximum ( T/, 4) and minimum (0, —2)

midline or axis of wave: y= 1 (midpoint between max and min)

amplitude: 3 (distance from axis of wave to an extreme. OR, 1/2 of distance from max to min)
period: 27p (one cycle is max to min and min to max)

since a relative minimum occurs at x = 0, we'll use

a cosine graph with no horizontal (phase) shitft...

y=—3cosx + 1 T T T —5

also,

maximum (?,8) and minimum ( T{,Z}

y=35m(x—%)+l \/5 Y‘/ 5\/ 0

midline or axis of wave: y=35  (midpoint between max and min)
amplitude: 3 (distance from axis of wave to an extreme. OR, 1/2 of distance from max to min)

period: 1;'— (one period is 2 x (max to min))

y=AcosB(x—C)+D
A: Amplitude (magnitude)
B: Period
271 C: Horizontal Shift
period = B D: Vertical Shift
2T
B = period

For convenience, we'll use the maximum and choose a cosine function with shift l;‘—

10

y=3cos4(x— l})JrS

maximum (2, 22) and minimum (8, 14)

Suppose we prefer a sine function...
y=AsinB(x— C)+D
y = 4sin %(X* C)+ 18
then, to find C, substitute either point...
14 = 4sin %(& —C)+18

—1 = sin ‘—2:(8—(3)

sin"! (-1) = %(8— )

=T _ Ts- _
2 = 6(8 C) c=11

midline or axis of wave: y =18
amplitude: 4

petiod: 12 'B' \fa]ueiszl—T;L - 1T
6

y=4sin Isf(x—u)+ 18

or y=4sm%(x+1)+18




Thanks for visiting. (Hope it helps!)
If you have questions, suggestions, or requests, let us know.

Cheers.

mathplane.com

Find more trigonometry materials and comics at the
mathplane.com

Also, find us at teacherspayteachers, facebook, google+, and

pinterest...

One more function: Identify the transformations. Then, graph:

y=—2cos(TTx+ % )



Identify the transformations of the following cosine function. Then, graph.

y=—2cos(TTx+ % )

The "A" value is -2, so the amplitude is 2

To find the period and phase (horizontal) shift,

we must simplify ---> put in standard form!

y=—2cosﬂ(x+%}+0

SN

A B C D

Amplitude: 2

Period: 2T =2
B

Horizontal shift: % to the left

Vertical shift: None

Reflection: Since the "A" value is negative
there is reflection over the x-axis

y=AcosB(x—C)+D

A: Amplitude (magnitude)
B: Period

C: Horizontal Shift

D: Vertical Shift

-2

\

one cycle
(period)




