15.4, number 25: Convert the integral into an integral involving dx and
dy. Do Not compute any integral.
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Answer: The integral is taken over the region described by: “For each fixed
0 with 0 < 0 < Z, r goes from r = 0 to r = 2secf.” Of course, sect) = ——.

(Keep in mind that 0 < 6 < 7; so cosf is positive.) Multiply all sides of the
bound 0 < r < 2secf by the pos1t1ve number cos @ to obtain 0 < rcosf < 2

or

0<z<2.

The tangent function is increasing for 0 < ¢ < 7. Apply tan to the inequality
0 <6 <7 tolearn
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Multiply by x, which is positive. The outer bound translates to
0<y<uz

The region of the old integral is described by
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Now we translate x. Well, rdr df = dydx, r?sin?6 = 2, and r? = 22 + 1>
The old integral is equal to
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