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(1) We want to show that [* e *’dz = /7. We show that [ = [ e *dz = ¥ by proving

that
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(i) The square of side a defined by 0 < x < a and 0 < y < a contains ),, the quarter

circle of radius a, and thus:
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Taking the limit as a goes to oo, we conclude that 12 > T
(ii) The square of side a defined by 0 < 2 < @ and 0 < y < a is contained in @ s,, the

quarter circle of radius v/2a, and thus:
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Taking the limit as a goes to oo, we conclude that I? < T
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(5) (5.5.21) The cardioid and the circle intersect at the points (0,1) and (0, —1), and since we

want the area inside the cardioid and outside the circle, the bounds of integration for # must
1
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be 7/2 to 3w /2.
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(10) (5.5.32) By symmetry reasons, the total volume of the solid is 16 times the volume of the
portion defined by z > 0, z > 0 and 0 < y < x: this sixteenth of the solid is bounded on the
bottom by the plane z = 0, on the sides by the planes y = 0 and y = = and by the cylinder
22 +y? = a2, and on top by 22 + 22 = a®. We write the integral in cylindrical coordinates:
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