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Pre-calculus—Chapter 6-1

Graphs of the 6 Basic Trigonometric Functions

1. Sine Functior> f(8)=sind

f(o)
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2. Cosine Functior» f(6)=cosf

f(o)
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3. Tangent Function> f(6) =tand
f(e)




4. Cosecant Functior> f(6)=cscd

f(e)
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5. Secant Functiom> f(6)=sed




6. Cotangent Functio® f(6)=cotd

Note: The sine and cosine curves are translatec

90°. This relationship is the same for the sine
and cosine reciprocals (cosecant and secant)
What about the tangent and cotangent graphs---
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The trig functions arperiodic—they repeat
over and over and over and over and over and
over...

The sine & cosine functions repeat every ° 60
The tangent & cotangent functions repeat every

18C° .

Thus thePeriod of the sine, cosecant, cosine,

and secant functions is £°0
ThePeriod of the tangent and cotangent

functions is 18° .
Knowing the period makes the trig functions

easy to graph—all you have to know is one
period or cycle and just repeat It.



Pre-calculus—Chapter 6-2
Amplitude, Period, and Phase Shift

Theamplitude of the functions
f (H) = Asiné@ and f (H) = Acosé is the

absolute value oA, or|A .

What happens if you graph these functions with
a value forA??? What ifA Is negative?

What about the graphs of
f(6) = Atan@ , f(6) = Acotf ,



The Period of the functions T (€)) = AsIn k@

and f(6)=Acoskd s 360°
K

k — 1/2 What is the value of A?

—cinl L
f(0)= Sln(aﬁj

Period P= 300" _ 360 _ 360° 2= 12

KoL

Thus P =471



Theperiod of the function

f(6) = Atankg 180
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F(0) = tan(% ) k = %
Period P= 160" _ 180 _ 180° 2= 360

KoL

Thus P =27
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The Phase Shift of the function
f(8)=Asin(kf+c) .. _C

IS ——

K

(also for the cosine function)

f(H):sin(H—%) -
__‘_’1%277

Phase Shift PS=-—= 2

C

Kk

IMP: ¢ >0 shiftis to the left
c <0 shiftis to the right
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Graph:
() = 35in( 13—’1)

ile note>graph the parent function first then
apply the different translations.
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Pre-Calculus—Chapter 6-3
Graphing Trig Functions

Circular/Sinusoidal Functions
Steps to Use in Graphing

Forms: _ |
o f(X)=Asin(Bxt Q+ I ‘ h Is the number of
o ()= AcosBre b [ units graph is shifte
® f(x)=Atan(Bxt Q+ h , up or down

1. UseA, B, and C to find the amplitue,
period and phase shift

Amplitude =- A maximum

displacement from equilibrium
*If A Is negative then invert graph.
(How would you invert a tangent graph?)??
**amplitude does not affect the tangent graph
(remember that you must use it in grapl)ing
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Period = one cycle
- : - . 2717
for the functions sine and cosinePeriod=—

8]
for the tangent function Period=é

*Note:
If B>1 than graph shrinks
If B<1 than graph expands

Phase Shift == moving cycle to the left or

right

Shase Shife IfC >0 , shiftleft
ety fC <0 , shift right

2. Determine the period and amplitude for the
function that you are graphing.

Divide the period into 4 equal parts.......
Example: SupposePeriod= 27 then mark O,
2, m, zri/2, and 77
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If there is no phase shift, plot the corresponding
point at each value paying attention to the
amplitude. Repeat if necessary for the interval.

3. If there is a phase shift, first lightly sketitie
graph with out the phase shift then graph the
function shifting the correct amount and
direction from your original sketch.

4. Points to remember:

Sine graph crosses the x-axis at the ends and in
the middle (3).

Cosine graph crosses the x-axis between the
endpoints and the midpoint (2).

Tangent graph crosses the x-axis in the middle
(1).

Cosecant and secant both do not cross the x-axi:



Blank graph

15
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Pre-calculus—Chapter 6-4

Inverse Trig Functions
Notation for an inverse trigonometric
function refers to aANGLE.
Function: y=siné
Inverse:
f=sin'y or 6@=arcsiny

The inverse of a function may be found by

Interchanging the coordinates of the ordered

Qairs of the function.

Thus: function coordinates: 6,y ); @, sin6)
become (6y); (sing, )

And: @=sin"y  cosine ?? tangent???

Note: the inverse of a trig function is not a
function.......
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Graph of €=sin"y

Inverse is a Relation.

Why can’t we graph this on our calculator??

J3

Ex: findthe “%*~75 .

Looking for a value (in radians or degrees) in

J3

which the cosine of that value will £ 5 .

Now where did | put that Unit Circle??? <30
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- .
Ex: Evaluate: tanj

1°—evaluate what is in the parentheses

45 5
Method: 6=>" 73 then si®=13

But wait—then 5 = opp. leg and 13 = hyp
Then consider the outside...

tan(8) = siné
Know that an( )_cose, figure out cosine

and then you will have the answer.......

Cco coé1ﬂ
Ex: Evaluate: 5

L4
9= T then co¥=

4 =adjleg, 5 =hyp.

4
5 ,

thus co9 = ?
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Pre-Calculus—Chapter 6(5,6)

Principal Values—are values in thRangethat
will represent the negative and positive values,
without repetition, of a specified trig function.
By restricting theRangethis way the inverse trig
Relationwill be aFunction Notation:

Capitalize the first letter of the inverse trig
function.

Inverse Graphs of Functions

The inverse graph of a function is the graph of
the function reflected across the li Y = X,

To find the equation of the inverse of a trig
function, exchangex andy.

The inverse equation of a trig function is used to
find the value of an angle if you know the value
of the function.
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Pre-Calculus—Chapter 6-7
Simple Harmonic Motion

Rhythmic motion of an object
e vibrations of a guitar string
e pistons of an engine
e pendulum

Remember formula fdmear velocity??

_ 0 6
V=TT where 7  istheangular
velocity

Angular Velocity>number of degrees/radians
that a point moves in a unit of time.
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Suppose a wheel is turning counterclockwise at
a constanangular velocity then:

k=%

where k represents a consta@ngular velocity
since the wheel is turning at a constant rate.

Thus: 0=kt

Sketchpad—Anqular Velocity Sketch
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Select a pointP moving counterclockwise at a
constant angular velocity with initial coordinates
(A 0) whereAis the length of theadius

Now:

cosd =X sind =7

A and A

Substitute & =K1 in each equation----

COSkt = %A\ sinkt = %

But wait!!!
X = Acoskt s the horizontal motion

y = Asinkt s the vertical motion

with the initial positionr> (A, 0)



23
When P is in theinitial position,
kt=0 at time t=0.

If the angle measures radians attimda =0,
then the angled = (kt + ¢) will represent the
angle as a function of time.

Stop—think about these two equations in terms
of amplitude, period, and phase shift.

thus
x = Acos{ kt+ ¢} y = Asin( kt+ ¢

Note: the sine and cosine curves having the
same amplitude and period can be made to
coincide by a phase shift.

EXx: A buoy in a lake moves 6 ft. from a high
point to a low point, then returns to its high goin
every 10 seconds.
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Write two possible equations to describe the
motion of the buoy.

—find the amplitude, period, and phase shift
of the function.

amplitude = A :% =3 \Why half?

period = 10 sec  thus10sec 277

kz”o/s

/ \J

Since the angle attime =0 i1s O (in radians)
there Is no phase shift.

Now IS the function sine or cosine???7?
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Imp: Always use x if the graph is cosine and
y if the graph is sine. Remember we solve for
these two variables.

Finally:

X = BCO{Z—T'[j
5

and knowing that %4 of a cycle will move the
cosine graph over to look like the sine graph if
both the amp. and period are the same.

Thus 10/4 will give you theme before the
cycle begins or 2.5 seconds. Since it is before
PS must be negative....... and c, positive.

y = 35in(7—7t+7—Tj
5 2

Frequency Is the number of cycles per unit time.

1
F= P, where P is the period. (How many

cycles in 1 seconds)



