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Trigonometric Identities

1. sin2 x + cos2 x = 1

2. sin2 x =
1− cos 2x

2

3. cos2 x =
1 + cos 2x

2

4. sin 2x = 2 sin x cos x

5. cos 2x = cos2 x− sin2 x
= 2 cos2 x− 1 = 1− 2 sin2 x

Integration Formulas

1.
∫

u dv = uv −
∫

v du

2.
∫

xex dx = xex − ex + C

3.
∫

lnx dx = x lnx− x + C

4.
∫

x sinx dx = −x cos x + sinx + C

5.
∫

x cos x dx = x sinx + cos x + C

6.
∫

dx

x2 + a2
=

1
a

arctan
x

a
+ C

7.
∫

dx√
a2 − x2

= arcsin
x

a
+ C

8.
∫ √

a2 + x2 dx =
x

2

√
a2 + x2 +

a2

2
ln(x +

√
a2 + x2) + C

9.
∫

dx√
a2 + x2

= ln(x +
√

a2 + x2) + C

10.
∫ ∞

−∞
e−x2

dx =
√

π

Variation of Parameters

1. c′1y1 + c′2y2 = 0

2. a(c′1y
′
1 + c′2y

′
2) = g(x).

Cylindrical Coordinates

x = r cos θ
y = r sin θ
z = z
dV = r dr dθ dz

Spherical Coordinates

x = ρ cos θ sinϕ
y = ρ sin θ sinϕ
z = ρ cos ϕ
dV = ρ2 sinϕ dρ dϕ dθ


