Welcome to Section 7.2 - Verifying Trigonometric Identities
A trigonometric "identity" is a statement that equates one trigonometric

expression with another.

For example, (cos u)(tan u) =sinu is an identity because we may show that

(cos u)(tan u)
= (cos u)[(sin u)/(cos u)]

= sinu
How to Verify a Trigonometric Identity

To verify a trigonometric identity, you should
1. Choose the more complex side of the equation, and then simplify it and get it

into the form of the other side of the equation by
A) Algebraically combining terms & fractions, factoring, multiplying, etc,
B) Replacing trigonometric terms with their equivalent by applying a

existing trigonometric identity.
2. If you are unable to easily simplify this side of the equation simplify the other

side. Sometimes one side is easy to work on, and the other is very difficult.
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Example: Verify the identity 7AN X — S/a)*X TanX = SN X C0S % -
First, we must choose a side to simplify. We choose the left side since it is more
complex than the right side. We then simplify the left side and (hopefully) obtain
the right side.
TANYX — SINSXTAN ¥
= TAN X ( l"‘ SINt X) We can apply a Pythagorean Identity.

"

74w X (costx }
= _E_IALX o C 05’* X Replace tan x with (sin x)/(cos x).
0S X

= (S‘ W x] ((‘ 08 x\ Now, cancel out one of the cosine factors.

What if it is impossible to prove an identity and you can actually show that the
left side is NOT equal to the right side by substituting an angle value in with your
calculator? ANSWER: It's NOT an identity - there is a misprint! And yes, this

has happened on rare occasion!
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Example: Verify the identity cscu = (cot u)(cos u) + sin u.

It is fairly obvious here that the right side is more complex. Thus, we must
simplify the right side and (hopefully) obtain csc u.

(ot y)(cos NI

(“—"54&)@03 wW+ Siwu

Replace cot u with its equivalent.

Siwu
— Costu + _SAUA_ Write both terms as fractions.
- Swuw
. cpstia + 9‘” n 3““ u Obtain common denominators.
- SN ®n | " N

—  Cos*W + Swtw
Sin

Combine the fractions.

—_ Apply a Pythagorean Identity to the numerator.
SNk pply g ty

= (Cscw
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2
Example: Verify that J + 3wy = _Cos™u
|- SinuU
Here, we are not quite sure which side to choose. If we take a close look at the

right side, we see that the cosine squared term may be replaced with (1 - sin”2 u).
1 - sin”2 u in turn, may be factored as (1 + sin u)(1 - sin u). We cancel and were done.

Costu
l —SinU In this problem, you could also
show that the left side may be
- |_. S IN " transformed into the right side.
S WU If we start with 1 + sin u,
(I +Sl M\m we write this as a fraction (1+ sin u)/1.
We obtain a denominator of
/s/ﬁf A 1 - sin u, by multiplying the
numerator AND denominator
| +SI/IN W by (1 - sin u). From there, we may

obtain the right side.

SEE NEXT PAGE . ..
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|+ SINWK

= _ﬁ;}s_’_':]_ﬂ_ Write this as a fraction with a denominator of 1.
= (!+ SIN M\ .(I—‘ SIN U\\ Multiply to obtain the denominator of
| (l—s,,v M) (1 - sin u).
| 2 . .
- = SIN M Multiply out the terms in the numerator.
[=Sin W
_ Cos?u Apply a Pythagorean identity to the numerator.
— l=-siNu
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Example: Verify that } + Z’TA'\]’LL\ = 5, qu""n\N '-lu )

Here, we choose to work on the right side since it is more complex. We start by
using the fact that @ - b* =g + b"‘i ko'}' - ).

St Cq«.("‘ TA Qq\k We factor this as a difference of squares.

= (SEC" u+ 7»)7-“)( SEC"“-—-‘TAN"M} We apply a Pythagorean identity.
2

=(Tan*ut\ a\-‘rw’nb(‘m N Uu4| — TAN U} Simplify.

= (ZTAN‘U\ + xy 13 Simplify.

= 2TAN*U+ ]

That's all for this section. Do the homework problems!
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