
MATH 0200: Preparation for Scientific Calculus

Cheat Sheet
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Trigonometry
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Basic values of trigonometric functions
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• sin2(a) + cos2(a) = 1

• tan(a) =
sin(a)
cos(a)

, cot(a) =
1

tan(a)
, sec(a) =

1

cos(a)
, csc(a) =

1

sin(a)
• sin(π/2− a) = cos(a), cos(π/2− a) = sin(a)
• sin(−a) = − sin(a), cos(−a) = cos(a)
• sin(a+ b) = sin(a) cos(b) + sin(b) cos(a)
• sin(a− b) = sin(a) cos(b) − sin(b) cos(a)
• sin(2a) = 2 sin(a) cos(a)
• cos(a+ b) = cos(a) cos(b) − sin(b) sin(a)
• cos(a− b) = cos(a) cos(b) + sin(b) sin(a)

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

• cos(a/2) =

√
1+ cos(a)

2
, sin(a/2) =

√
1− cos(a)
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• cos(2a) = cos2(a) − sin2(a) = 2 cos2(a) − 1 = 1− 2 sin2(a)

• 1+ tan2(a) = sec2(a)

Inverse Trigonometric Functions

f(x) Domain Range

arcsin(x) [−1, 1] [−π/2, π, 2]

arccos(x) [−1, 1] [0, π]

arctan(x) (−∞,∞) (−π/2, π, 2)

x arcsin(x) arccos(x) arctan(x)

0 0 π/2 0

1 π/2 0 π/4

−1 −π/2 π −π/4

• arcsin(x) + arccos(x) = π/2

• cos(arcsin(x)) =
√
1− x2, sin(arccos(x)) =

√
1− x2

• cos(arctan(x)) =
1√

1+ x2
, sin(arctan(x)) =

x√
1+ x2

Laws of Sines and Cosines
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•c2 = a2 + b2 − 2ab cos(C)
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Polar Coordinates ↔ Cartesian Coordinates

• (x, y) → (
√
x2 + y2, arctan(y/x)) if x > 0

• (x, y) → (
√

x2 + y2, π+ arctan(y/x)) if x < 0

• (0, y) → (y, π/2) if y > 0

• (0, y) → (y, 3π/2) if y < 0

• (r,φ) → (r cos(φ), r sin(φ))

Dot Product

v = (a, b),w = (c, d), then v · w = ac+ bd = |v||w| cos(v,w)

Complex numbers

• i2 = −1

• r = |a+ bi| =
√
a2 + b2

• Polar form: a+ bi = r(cos(φ) + i sin(φ))

• a+ bi = a− bi

Properties of Logarithms

(1) ℓoga(bc) = ℓoga(b) + ℓoga(c) (2) ℓoga(b/c) = ℓoga(b) − ℓoga(c)

(3) ℓoga(b
c) = cℓoga(b) (4) ℓoga(b) =

ℓogc(b)

ℓogc(a)
.
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