Math-1060
Lesson 6-1

Verifying Trigonometric ldentities



Domain of a single-variable equation. 3X+2=06X+4

We identify the domain of the expression on the right side of
the “=" sign separately from the domain of the left side.

The expression: 6x + 4 Is defined for all real numbers.
The expression: 3x + 2 is defined for all real numbers.

Domain of Validity: the set of all values for ‘X’ that results
In both sides of the equation being defined.

2x2—4x_
x—2

25 Domain of validity: x # 2

|dentity: an equation that is true for all values that are in

the domain of both sides of the equation.




|dentity: an equation that is true for all values that are in
the domain of both sides of the equation.

Is it an Identity? If not, why not?

4x + 2 = 6x + 4  No. The domain of validity is “all real
numbers” but the equation is true
only when x = 1.

2x°% — 4x _ When we factor the left side of the equation,
x =2 X we have 2x(x — 2)
= 2Xx
X — 2

Which simplifiesto 2x = 2x
Which is true for all real numbers.

AND it is true for all values in domain of
validity (x # 2). Therefore it is an identity.



Reciprocal Identities

0 = 1 6 = 1
ST = csc O cOSt = secH
0 = - 6 = -
LSt = sin @ SeCY = cos 6
Quotient Identities
sin @ cos 6

cotf =

tan 8 =

cos @ sin @

tan @ = !
an ~ cotf
t0 = 1
¢0 "~ tan®



Sin @ = PP _ Y _
hyp 1
9 — ad] X
COS hyp I = X

Using Pythagorean Theorem:

(cos 8)° + (sin B)° =1

sin @

The Pythagorean Identity

cos° @+sin“ @ =1




Other Pythagorean Identities

cos?0+sin?6=1 Divide both sides of the equation

by cos® @
sin“6® cos® 6 1 This give us our 2"
+ — 1] y = .
cosl@ cosll cos?ll Pythagorean” identity.

1+tan® @ =sec* @

Divide the first identity by sin @ and simplify to
find the 39 Pythagorean |dentity.

1+cot® @ =csc? @



\/ y r

Angle A: tan A=Z secA=-—
X X

cosA:5 cotA:i cscA:L

r y y
Angle B: sinB=5 tanBzi secB:L
r y y
@cothl cschL

r X X

sinA = cos B

sinA = cos(90 — A)

sin 8 = cos(90 — 0)

function of angle A = “co-function” of angle B.

Co-function ldentities

sin@ = cos(90 — 0)| |tan 8 = cot(90 — 0)
cos 0 =sin(90 — 0)| |cotf = tan (90 — H)

sec 8 = csc(90 — 0)

csc 8 = sec(90 — 0)




Which functions are symmetric about the y-axis?

SUISUL ﬂ‘vv R /} _____ ‘/1%
f (X) =sin x f(x)=2" f(X):x3 f(X)::’{/;

We call functions that are
symmetric about the ‘y’-axis,
even functions.




The mathematical definition of an even function.

fx)=f(—x)

) Cos 0 = x coordinate of
the point on the circle.

cos(B) = cos(-0)

X,y

(X’ _y)




Which functions are symmetrical across the origin?

fF()=x ) f(x)=x"

f(X)=|x

A/

lvl

vl

f(x) =/x

/

——

[

f (X) =cosx f(x):2X (x) =3/x

We call these functions “odd” functions.



The mathematical definition of an odd function.

f(=x) = =f(x)

) Sin 8 =y coordinate of
the point on the circle.

sin(-0) = -sin(0)

X,y

(X’ _y)




sin (-8) = -sin (0)

(X, y) cscO =
sin &

csc (-0) = - csc (0)

Cos (-0) = cos (09)

secé’:i

cos &
sec (-6) = sec (0)

(X’ _y)




Sin (-8) = -sin (0)
Cos (-0) = cos (9)

(X, y)

1]

(X’ 'y)

an g — sin @
cos &
tan(-0) = sin(—6)
cos(—60)
tan(—0) = —sin(6)
cos(d)

tan (-0) = - tan (0)
cot (-0) = - cot (0)



Even-0Odd ldentities

Even: Cos (-6) =cos (8) sec (-8) =sec (0)

Odd:  sin (-8) =-sin (B) csc (-8) = - csc ()
tan (-8) =-tan (6) cot (-8) =- cot (0)

(%, Y) Find:
sin(—@)sec(—0) = —sin( ) sec(6)
0 - _ 1 _ —sin(6)
-0 L Sin(4) cos(6) cos(6)
=—tand

(X’ 'y)



Simplifying by Using Properties and Trigonometric ldentities

Simplify:  cot Xsin> Xsec X + tan X cos® X csc X

Try converting tan, cot, sec, csc Iinto functlons of sin and cos

Use properties
of exponents: Sin X COS X COS X sin X

Use the inverse
Property of

sin 2 +5R X 08" X
multiplication: Cb% V\E\X

Use the Pythagorean

. sin ® X +COoS* X
ldentity

=1




Simplifying by Expanding and Using ldentities

Simplify: {csc X — 1)(CSC X+1) ) These are conjugate pairs!

——
COS X It looks like the factorization
> of a “difference of 2 squares”.
CSC™ X — .
g ) For example:
COS” X (X+2)(x—2)=x>—4

| ooks similar to a Pythagorean identity:
1+cot?@=csc’@ > cot’ @=Csc’6—D

Use Substitution:  Convert to Sines/Cosines:

2 2 1
cot” X _ COs™ X 1 B =CSC2X

cos? x sin?x cos?x  sin®x



Simplifying by Factoring and Using lIdentities

Simplify:  Sin° X+Sin XCcos” X
- . 2 2
= SIn X(SIn“ X+ C0s* X) Use Substitution:

Pythagorean Identity: sjn? X+cos”> X =1 |[=SIn X

Using these quidelines may help to “simplify” simplification:

1. Try factoring
2. Look for things that look like: 1+ (???)° X or (???)° X

3. Convert tan, cot, sec, csc Into functions of sin and cos

4. Combine fractions (rational expressions) if you can.



Simplify:

tan X COS X COt X CSC X

sin X(tan X+ cot x)



|dentity: an equation that is true for all values that are in
the domain of both sides of the equation.

Is it an Identity? If not, why not?

4x + 2 = 6x + 4  No. The domain of validity is “all real
numbers” but the equation is true
only when x = 1.

2x°% — 4x _ When we factor the left side of the equation,
x =2 X we have 2x(x — 2)
= 2Xx
X — 2

Which simplifiesto 2x = 2x
Which is true for all real numbers.

AND it is true for all values in domain of
validity (x # 2). Therefore it is an identity.



Verifying Trigonometric Identities

We are not trying to solve the equation. We are trying to verify
that the left side of the equation is equivalent to the right side.

We work on one side of the equal sign to

2%2 — 4x implify th : bstitut
— 2, Simplify the expression or to use substitution
X — 2 to try to make it equal to the other side.
Usually, we pick the side to
2 _ )
2x 4x — 2y work on that is the most
X — 2 complicated expression.
2x (0 =2) ,
= 2X
x=2

2xX = 2Xx This is an identity



Verify the ldentity

(2 —cos?x) .
= CSCX +SsInx

Try Pythagorean

Sin x
cos’ @+sin“@=1
: = CSCX + SInx
SIN X
.2
1 +_Sm X cscx + sin x Substitution
sin x
1 sin®x _ Two terms on the right;
sinx | sing _ CSCX T SINX ot the left into two terms.

cscx +sinx =cscx + sinx

Yes: it's an identity

Simplify.



