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If the density of the surface which is a portion of the paraboloid z = 2% + y? (0 < z < 4) is
given by f(z,y,2) = 32 (2* + 3?), determine the total mass on the surface.

Note: Express the answer as a simplified integral in polar coordinates. You don’t need to evaluate
the integral.

Solution: Reference: Section 17.6, Theorem 17.14: Evaluation of surface integrals of scalar-
valued functions on explicitly defined surfaces.

See solutions of Problem 8 on Spring 2021 Final Exam.
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0{ - [ THEOREM 17.14 Evaluation of Surface Integrals of Scalar-Valued Functions
we  wrill use “H\C ouble n +¢j Yya on Explicitly Defined Surfaces

Let f be a continuous function on a smooth surface § given by z = g(x, y), for
(x, ¥) in a region R. The surface integral of f over § is

Hf(«\'- y.2)dS = ”f(-\: y.8(x,¥))V + 22 + 1dA.

N R

If f(x,y,z) = 1, the surface integral equals the area of the surface.
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