
Formula Sheet

• Trigonometric identities:

sin2 x+ cos2 x = 1

tan2 x+ 1 = sec2 x

sin 2x = 2 sin x cosx

cos 2x = cos2 x− sin2 x

sin2 x = (1− cos 2x)/2

cos2 x = (1 + cos 2x)/2

• For a plane curve given by x = f(t) and y = g(t), the derivative is
given by

dy

dx
=
dy/dt

dx/dt

provided dx/dt 6= 0.

• The length of a parametric curve for a ≤ t ≤ b is given by L =∫ b
a

√
[dx/dt]2 + [dy/dt]2 dt.

• Areas of surfaces of revolution:

about x-axis (y ≥ 0): S =
∫ b
a
2πy

√
[dx/dt]2 + [dy/dt]2 dt

about y-axis (x ≥ 0): S =
∫ b
a
2πx

√
[dx/dt]2 + [dy/dt]2 dt

• Polar coordinates:

x = r cos θ

y = r sin θ

r =
√
x2 + y2

tan θ =
y

x

• The area enclosed by a polar curve r = f(θ) between two angles θ1 and
θ2 is given by

1

2

∫ θ2

θ1

r2dθ =
1

2

∫ θ2

θ1

(f(θ))2 dθ.
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