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10. [8 points] Two functions, f(x) and g(z) are continuous and differentiable for all x > 2, and:

. lirg+ f(x) = oo (this means that f(z) has a vertical asymptote at x = 2),
T—r

o 4 (3_3008(7“”)> = f(z) for all 2 > 2,

dz 9(x)
°g(3) =4,
. xligig(a:) =0, and
. / o
. xlgg+g (z) = 10.

Determine whether the following integral converges or diverges, and if the integral converges,
give its exact value. Be sure to show all work and indicate any theorems you use.

/23 f(z)dzx

Answer (Circle one): Diverges to: _3/2

Justification:

Solution:
The first bullet point tells us that this integral is improper, so we must start by changing to
limit notation.

/;f(x)dx: lim /b3f(:c)dx

b—2+
~ lim 3 —3cos(m3) 3 —3cos(mb)
b2+ 9(3) g(b)
, (6 3 - 3003(771)))
= lim (- - ———F——>
b—2+ \ 4 g(b)
3 . 3—3cos(md)

2
2 poat g(b)

At this point, we see that blim+ g(b) = 0and lim 3—3cos(mb) = 0, so we will apply L’Hopital’s
—2

b—2+
Rule to get
3 . 3—3cos(mb) 3 . 3sin(mb) )
——1 — = —=1 ——— = by L’Hopital’s Rul
2 boar g(b) 2 paat  gl(b) o oprats e
_3_0
210
_3
2

University of Michigan Department of Mathematics Fall, 2019 Math 116 Exam 1 Problem 10 Solution



