
March 11 MATH 1112 sec. 2 Spring 2020

Fundamental Identities: Pythagorean, Sum, and Difference

Identities we already know:

Reciprocal: csc(x) =
1

sin(x)
, sec(x) =

1
cos(x)

, , cot(x) =
1

tan(x)
,

sin(x) =
1

csc(x)
, cos(x) =

1
sec(x)

, , tan(x) =
1

cot(x)
,

Quotient: tan(x) =
sin(x)
cos(x)

, cot(x) =
cos(x)
sin(x)
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Identities We Already Know

Cofunction: cos(x) = sin
(π

2
− x

)
, sin(x) = cos

(π
2
− x

)
,

csc(x) = sec
(π

2
− x

)
, sec(x) = csc

(π
2
− x

)
,

cot(x) = tan
(π

2
− x

)
, tan(x) = cot

(π
2
− x

)
.

Periodicity: sin (x + 2π) = sin(x), cos (x + 2π) = cos(x)

csc (x + 2π) = csc(x), sec (x + 2π) = sec(x)

tan (x + π) = tan(x), cot (x + π) = cot(x)

Symmetry: sin(−x) = − sin(x), cos(−x) = cos(x), tan(−x) = − tan(x)

csc(−x) = − csc(x), sec(−x) = sec(x), cot(−x) = − cot(x).
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Pythagorean Identities

We have the three new identities:

sin2(x) + cos2(x) = 1

tan2(x) + 1 = sec2(x), and

1 + cot2(x) = csc2(x)

Note the the squares appearing here are NOT OPTIONAL! They
are critical to the identities.
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Sum and Difference Identities
Cosine Identities:

(sum) cos(u+v) = cosu cos v−sinu sin v ,

(diff) cos(u−v) = cosu cos v+sinu sin v

Sine Identities:

(sum) sin(u+v) = sinu cos v+sin v cosu

(diff) sin(u−v) = sinu cos v−sin v cosu

Tangent Identities:

(sum) tan(u+v) =
tanu + tan v

1 − tanu tan v
,

(diff) tan(u−v) =
tanu − tan v

1 + tanu tan v
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Evaluate

cos
(π

5

)
cos

(
3π
10

)
−sin

(π
5

)
sin

(
3π
10

)
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Evaluate csc(α + β) using the given information.

Given: tanα = −2,
π

2
< α < π

and secβ =
4
3
,

3π
2
< β < 2π
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Verifying Identities
Let me verify the identity

csc(x)− sin(x) = cos(x) cot(x)
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Verifying Identities

Some things to note:
I Verifying an identity is NOT solving an equation.
I We do not ”do the same thing” to both sides.
I We do not assume the statement is true. We SHOW it!
I Pick one side, and apply identities to it. The goal is to transform it

to the other side.
I Usually try to work with the most complicated side. (It’s usually

easier to simplify a complicated expression than to complicate a
simpler one!)

I Sometimes it helps to write everything in terms of sines and
cosines—not always, but often.
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Verify sin x
1−cos x = 1+cos x

sin x
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Verify
sin(x − y)
cos x cos y

= tan x − tan y

March 9, 2020 14 / 16



March 9, 2020 15 / 16


