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Homework check:

Have all your homework from previous chapter-
solving trigonometric equation ready for check.

Using only your notes and homework work
independently to solve the equations .

These class assignment will count as a quiz .
[t is worth 20 points.



Homework check:

Using only your notes and homework work
independently to solve the equations bellow.
Find exact solutions if possible.

N2
1. Find all solutions of cos 2x + T = (.

2. Find solutions in the interval [o,21m)

2sin‘y + sinx — 2 =0



Learning Targets

* Apply various strategies to proof identities



p

/

ldentities and Proofs

Identity is an equation that is true for all values of the
variable for which every term of the equation is

defined.

Trigonometric identities can be used for simplifying
expressions, rewriting the rules of trigonometric
functions, and performing numerical calculations
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Solving equations vs. Proving Identities
Find all the numbers that Show than an equation is true for
make the equation true. all numbers.(for which all terms
of the equation are defined
Ex.
Ex. :
) ¢ SIn X
— dn x —
tanxcos“x =tanx COS X
Solution: Solution:

x = kmt, keZ

The equation is true for all values
of x such that

cosx # 0



: T
/ R

Proving Identities

A useful feature of the trigonometric functions is that
they can be written in many ways. One form may be
easier to use in one situation , and a different form of
the same function may be more useful in another.

The elementary identities used in Chapter 6 have to
be memorized.

Memorizing these identities will benefit you greatly in
the future.

Let’s review the basic identities...



Basic ldentities

* Quotient Identities

tanx = SHL ¥ cotx = il
: COS X : ina
* Reciprocal Identities
S =" esc x €OSX = secx
e S
cscx = — — SECX = ——c
_ 1
cotx = tan x =

tan x cot x



Basic ldentities

* Periodicity Identities

sinlx = 277) = sin x cos(x * 2m) = cos x
csc(x £ 291) = csc x sec(x * 277) = sec x
tan(x = 77) = tan x cot(x = 77) = cot x

* Negative Angle Identities

sinl—x) = —sinx cos(—x) =cosx tan(—x) = —tanx



Basic Identities
Pythagorean Identities

. 2 2 2 2
SIN°Y + cos=x =1 tan’xy + 1 = sec®x 1 + cot’x = csc’x

. 2 _ 2
sinx =1 — cos?x tan“x = sec“x—1 cot?x =csctx—-1

cos?x =1 —sin?x



Strategies for proving
Trigonometric ldentities

. Use algebra and previously proven identities to transform
one side of the equation into the other.

. If possible, write the entire equation in terms of one
trigonometric function.

. Express everything in terms of sine and cosine.

4. Deal separately with each side of the equation A = B.

First use identities and algebra to transform A into some
expression C, then use (possibly different) identities and

algebra to transform B into the same expression C.
Conclude that A = B.



There are often a variety of ways to proceed, and it will take some prac-
tice before you can easily decide which strategies are likely to be the most

efficient in a particular case. Keep these two purposes of working with
trigonometric identities in mind:

* to learn the relationships among the trigonometric functions

* to simplify an expression by using an equivalent form

CAUTION

Proving identities is not the same as solving equations. Properties
that apply to equations, such as adding the same value to both

sides, are not valid when verifying identities because the begin-
ning statement (to be verified) may not be true.




ansform one side into the other side

strategy used in Chapter 6

1 + sin x — sin’x
COS X

Verify that = cos X + tan X.

1 + sin x — sin®x _ (1 — SinZX) + sin X

regrouping terms

COS X COSs X

cos’x + sin x : ;

= Pythagorean identity

Cos X ¢

_coszx+sinx ﬂ+b=£+£

T COSX COS X C C ¢
_ sin X az
—cosx+cosx ==

= cCosX + tanXx quotient identity
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More Examples:

Prove that SOS XN X _ 1
sin x

SoLuTION

8 Cos x tan x

o sin X
Use the quotient identity; = 93431 X
Sin X COS X

Divide by common factors: = 1

RS. =1

L.S.=R.S., so £°S Xtan x _ 1
sin x




One for you to try:

Prove that cos x= — sin x tan x.
COS X




SOLUTION

1 :
R.S. = — sin xtan x
cos X
8 R 1 : :
Use the quotient identity: = _ Sin xsin x
COs X COS X
| —sin’ x
Simplify: =
cos X
2
_ cos’ x

Use the Pythagorean identity: =
cOS X

Divide by the common factor: = cos x
LS. =icos ®

— sin x tan x.

L.S.=RS.. socos =

COS X
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Daily Practice:
Worksheet- proofs day 1

1-10
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Graphical Identity Testing

Any equation can be tested by simultaneously
graphing the function given by the left and right sides
of the equation.

If the graphs are different the equation is not a
identity.

If the graphs appear to be the same, it is possible that
the equation is an identity.

Caution: graphical testing does not prove the
equation is an identity.



Graphical Identity Testing

[s the equation an identity?

2 2

2SIN“x —cosx =2cos“x+sinx

Graph each side of the equation on the same screen.

Y, = 2sin®x — cosx

Y, = 2cos?x + sinx

The graphs are different, therefore the equation is not an identity.



%‘f equation afridentity?

1+ sinx — sin? x

= COosSXx + tanx

COS X

Graph each side of the equation on the same screen

1 + sinx — sin? x
Y1 —
cos x CAUTION
YZ = cosx +tanx Be sure to use paren-

theses correctly when
entering each function
to be graphed.




Graphical Identity Testing

Some for you to try:

SecCXx — COSX
A) — sin? x

SeCXx

B) tanx 4+ cotx = sinxcosx



