
Math - 251 Formula Sheet, Summer 2009

Trig identities: sin2 t + cos2 t = 1, cos2 t = 1
2 (1 + cos 2t), sin2 t = 1

2 (1 − cos 2t), sin 2t = 2 sin t cos t

Second Derivatives Test: Suppose the second partial derivatives of f = f (x, y) are continuous on a disk with
center (x0, y0), and suppose that fx(x0, y0) = 0 and fy(x0, y0) = 0. Let D = fxx fyy − f 2

xy. If at (x0, y0):

(a) D > 0 and fxx > 0, then f (x0, y0) is a local minimum;

(b) D > 0 and fxx < 0, then f (x0, y0) is a local maximum;

(c) D < 0, then f (x0, y0) is a saddle point;

(d) D = 0, then test is inconclusive.
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Additional formulas:
dS = ru × rv du dv

dSsphere = rϕ × rθ dϕ dθ = a2 sinϕ (sinϕ cos θ, sinϕ sin θ, cosϕ)
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