
MATH 1060 Trigonometry
Exam 2

Formula Sheet

Pythagorean Identities

sin2 θ + cos2 θ = 1 1 + cot2 θ = csc2 θ

tan2 θ + 1 = sec2 θ

Even-Odd Identities

sin(−θ) = − sin θ csc(−θ) = − csc θ

cos(−θ) = cos(θ) sec(−θ) = sec(θ)

tan(−θ) = − tan(θ) cot(−θ) = − cot(θ)

Reciprocal Identities

sin θ =
1

csc θ
csc θ =

1

sin θ

cos θ =
1

sec θ
sec θ =

1

cos θ

tan θ =
1

cot θ
cot θ =

1

tan θ

Quotient Identities

tan θ =
sin θ

cos θ
cot θ =

cos θ

sin θ

Sum and Difference Formulas

sin(α+ β) = sin(α) cos(β) + cos(α) sin(β)

sin(α− β) = sin(α) cos(β)− cos(α) sin(β)

cos(α+ β) = cos(α) cos(β)− sin(α) sin(β)

cos(α− β) = cos(α) cos(β) + sin(α) sin(β)

tan(α+ β) =
tan(α) + tan(β)

1− tan(α) tan(β)

tan(α− β) =
tan(α)− tan(β)

1 + tan(α) tan(β)

Double-Angle Identities

sin(2θ) = 2 sin θ cos θ

cos(2θ) = cos2 θ − sin2 θ

= 1− 2 sin2 θ

= 2 cos2 θ − 1

tan(2θ) =
2 tan θ

1− tan2 θ

Half-Angle Identities

sin

(
θ

2

)
= ±

√
1− cos θ

2

cos

(
θ

2

)
= ±

√
1 + cos θ

2

tan

(
θ

2

)
= ±

√
1− cos θ

1 + cos θ

=
sin θ

1 + cos θ

=
1− cos θ

sin θ

Reduction (Power-Reducing) Identities

sin2 θ =
1− cos(2θ)

2

cos2 θ =
1 + cos(2θ)

2

tan2 θ =
1− cos(2θ)

1 + cos(2θ)

Law of Sines

sinα

a
=

sinβ

b
=

sin γ

c

Law of Cosines

a2 = c2 + b2 − 2cb cos(α)

b2 = c2 + a2 − 2ca cos(β)

c2 = a2 + b2 − 2ab cos(γ)

Law of Sines Ambiguous Case:

� No Triangle: a < h.

� One Triangle: a ≥ b.

� Two Triangles: h < a < b.

� One Triangle: a = h.

Some Cofunction Identities

sin(t) = cos
(π
2
− t
)

cos(t) = sin
(π
2
− t
)
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