
Given a vector field F = xi + yj + zk, and a surface defined by S: x2 + y2 + z2 = 1, z ≥ 0. (1)Calculate 

 ⋅
S

dsnF , where n is an outward normal unit vector. (2)If F = −∇U, find U(x, y, z). [104 高應大

土木 3(3)(4)] 
 
[解]F = xi + yj + zk  F1 = x, F2 = y, F3 = z 

(1)設 f = x2 + y2 + z2，S的單位法向量為 
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令 x = rcosθ, y = rsinθ，則 
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