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Solve the following two problems. Justify all of your work with clearly written
mathematics. Some trigonometric identities are listed on the back.

(1) Prove the following identity:

sin(θ) = 1− cos(θ)2

1 + sin(θ)

(2) Compute the exact value of sin(sin−1(−1
3
) + π

4
). (Once your answer involves only

arithmetic operations and/or square roots, you do not need to simplify further.)



Some Formulas

• A = Pert

• A = P
(
1 +

r

n

)nt

• sin2 θ + cos2 θ = 1

• tan2 θ + 1 = sec2 θ

• sin θ = cos
(
θ − π

2

)

• sin(−θ) = − sin θ, cos(−θ) = cos θ, tan(−θ) = − tan θ

• sin(α± β) = sinα cosβ ± cosα sinβ

• cos(α± β) = cosα cosβ ∓ sinα sinβ

• cos
(π
2
− θ
)
= sin θ

• sin
(π
2
− θ
)
= cos θ

• tan(α+ β) =
sin(α+ β)

cos(α+ β)
=

tanα+ tanβ

1− tanα tanβ

• tan(α− β) =
sin(α− β)

cos(α− β)
=

tanα− tanβ

1 + tanα tanβ

• sin
θ

2
= ±

√
1− cos θ

2

• cos
θ

2
= ±

√
1 + cos θ

2

• tan
θ

2
=

sin θ
2

cos θ2
=

1− cos θ

sin θ
=

sin θ

1 + cos θ

• sin(2θ) = 2 sin θ cos θ

• cos(2θ) = cos2 θ − sin2 θ = 2 cos2 θ − 1 = 1− 2 sin2 θ

• tan(2θ) =
sin(2θ)

cos(2θ)
=

2 tan θ

1− tan2 θ

• sinA

a
=

sinB

b
=

sinC

c

• c2 = a2 + b2 − 2ab cosC

1


