May 12, 2006, Friday, 10:40-11:30

Math 114 Calculus — Quiz II — Solutions

Q-1) Find the outward flux of the vector field F = 2% i + ¢y* j + 2? k across the
boundary 9D of the cube D cut from the first octant by the planes x = 1,
y = 1 and z = 1. The outward flux of F on 0D is given by the integral
[ op F -1 do, where n is the unit outward normal on the faces of dD.

Solution: Using divergence theorem, this integral becomes a triple integral

on D.
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Q-2) Evaluate the integral / / xy do, where S is the portion of the hemisphere
S

2> +y*+ 22 =1, z > 0, lying over the triangle R in the zy-plane bounded
by the lines x = 0, z = y and y = 1//2.

Solution: Let f(z,y,2) = 2>+ y> + 22— 1.
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