
Math 251 Multivariable Calculus Fall 2008 Equation Sheet

sin2 θ =
1− cos(2θ)

2
cos2 θ =

1 + cos(2θ)

2

x = r cos θ y = r sin θ

x = ρ cos θ sin φ y = ρ sin θ sin φ z = ρ cos φ

r dr dθ

r dz dr dθ

ρ2 sin(φ) dρ dφ dθ

fxxfyy − f 2
xy > 0 min/max fxxfyy − f 2

xy < 0 saddle

κ =
∥∥∥dT

ds

∥∥∥ =
‖T′(t)‖
‖r′(t)‖ =

‖r′(t)× r′′(t)‖
‖r′(t)‖3

a = aTT + aNN aT = v′ aN = κv2
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