
Properties of Trigonometric Functions

Trigonometric Functions of Angles
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Relationship between Degrees and Radians

• To convert radians to degrees, multiply by
180◦

π
.

• To convert degrees to radians, multiply by
π

180◦
.

Trigonometric Functions of Special Angles

θ 0◦ 30◦ 45◦ 60◦ 90◦ 180◦ 270◦

x 0 π
6

π
4

π
3

π
2 π 3π

2

sinx 0 1
2

√
2
2

√
3
2 1 0 −1

cosx 1
√
3
2

√
2
2

1
2 0 −1 0

tanx 0
√
3
3 1

√
3 0

0π
12

2π
12

3π
12

4π
12

6π
128π

129π
12

10π
12

12π
12

14π
12
15π
12

16π
12

18π
12

20π
12

21π
12

22π
12

(1, 0)

(
√
3
2
, 1
2
)

(
√
2
2
,
√
2
2
)

(1
2
,
√
3
2
)

(0, 1)
(−1

2
,
√
3
2
)

(−
√
2
2
,
√
2
2
)

(−
√
3
2
, 1
2
)

(−1, 0)

(−
√
3
2
,−1

2
)

(−
√
2
2
,−

√
2
2
)

(−1
2
,−

√
3
2
)
(0,−1)

(1
2
,−

√
3
2
)

(
√
2
2
,−

√
2
2
)

(
√
3
2
,−1

2
)

sine

cosine

1

Properties of the Basic Graphs
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Domain: (−∞,∞), Range: [−1, 1], Period: 2π, Amplitude: 1.
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Period(tanx): π, Period(secx): 2π.
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Trigonometric Identities

Pythagorean Identities:

sin2x+ cos2x = 1 (sin2x = 1− cos2x, cos2x = 1− sin2x)

tan2x+ 1 = sec2x (tan2x = sec2x− 1)

1 + cot2x = csc2x (cot2x = csc2x− 1)

Identities for Negatives:

sin(−x) = − sinx cos(−x) = cosx tan(−x) = − tanx

csc(−x) = − cscx sec(−x) = secx cot(−x) = − cotx

Addition/Subtraction Formulas:

cos(A+B) = cosA cosB − sinA sinB cos(A−B) = cosA cosB + sinA sinB

sin(A+B) = sinA cosB + cosA sinB sin(A−B) = sinA cosB − cosA sinB

tan(A+B) =
tanA+ tanB

1− tanA tanB
tan(A−B) =

tanA− tanB

1 + tanA tanB

Double-Angle Formulas:

sin(2x) = 2 sinx cosx

cos(2x) = cos2x− sin2x = 1− 2 sin2x = 2 cos2x− 1

tan(2x) =
2 tanx

1− tan2x

Half-Angle Formulas:
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Derivatives of Trigonometric Functions
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Anti-derivatives of Trigonometric Functions

∫
sinx dx = − cosx+ C

∫
secx dx = ln |secx+ tanx|+ C

∫
cosx dx = sinx+ C

∫
cscx dx = ln |cscx− cotx|+ C

∫
tanx dx = − ln |cosx|+ C

∫
cotx dx = ln |sinx|+ C

∫
sec2x dx = tanx+ C

∫
csc2x dx = − cotx+ C

∫
secx tanx dx = secx+ C

∫
cscx cotx dx = − cscx+ C
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