
MATH 112 Formula Sheet

Basic Trigonometry:
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tan θ = sin θ

cos θ
sec θ = 1

cos θ

cot θ = cos θ
sin θ

csc θ = 1
sin θ

Pythagorean Identities:

1. sin2 x+ cos2 x = 1

2. tan2 x+ 1 = sec2 x

3. 1 + cot2 x = csc2 x

Half Angle Identities:

sin2 x =
1

2
(1− cos 2x) cos2 x =

1

2
(1 + cos 2x)

Other Identities:

1. sinA cosB = 1
2
[sin(A−B) + sin(A+B)]

2. sinA sinB = 1
2
[cos(A−B)− cos(A+B)]

3. cosA cosB = 1
2
[cos(A−B) + cos(A+B)]

Inverse Trig Functions:

f(x) Domain Range Derivative
sin−1 x [-1,1] [−π/2, π/2] f ′(x) = 1√

1−x2

cos−1 x [-1,1] [0, π] f ′(x) = −1√
1−x2

tan−1 x (−∞,∞) (−π/2, π/2) f ′(x) = 1
1+x2

Integration Formulas:∫
tanx dx = ln | secx|+ C

∫
secx dx = ln | secx+ tanx|+ C



Trigonometric Substitution:
Form Substitution Identity√
a2 − x2 x = a sin θ 1− sin2 θ = cos2 θ√
a2 + x2 x = a tan θ 1 + tan2 θ = sec2 θ√
x2 − a2 x = a sec θ sec2 θ − 1 = tan2 θ

Error Bounds:
Suppose |f ′′(x)| ≤ K for a ≤ x ≤ b. If ET and EM are the errors in the Trapezoid
and Midpoint Rules, then

|ET | ≤
K(b− a)3

12n2
and |EM | ≤

K(b− a)3

24n2


