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Advanced Integration Techniques Test
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4. The growth rate of a population y(z) of dolphins is modeled by the logistic

d ,
growth equation —a% = -321(120 - y) . If »(0)= 30, which of these describes the

future behavior of the population?

a) The population will increase towards 60 dolphins

@'The population will increase towards 120 dolphins
¢) The population will decrease towards 120 dolphins
d) The population will decrease towards 60 dolphins
e) None of these
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6. What is th lution curve to the logistic growth equation —=10y| 1 ——
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8. Which of the following statements are false?
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a) I only b) IT only

d) TandlII only
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@ I and III only

III only

f)

I, 11, and III

9. What is the best method to integrate J

(a) Integration by Parts
(b) Partial Fractions
(c) U-Substitution

(/(/d) omplete the Square

(e) Long Division
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1. Consider the family of functions f (x) = , where k is a

x2-2x+k

constant.

(a)  Find the value of k, for k > (), such that the slope of the line tangent to the
graph of f(x) at x =0is 6.

@ f(x) =—(2x——2)2 1 : denominator of f(x)
(¥ - 2x+k) 3:41: fi(x)
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(b) For k= — 8§, evaluate f f (x)dx. Show the work that leads to your
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ansSwer.
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(c) For k=1, find the value of f f (x) dx or show that it diverges. Show the

work that leads to your answer.
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Because lim (—L) does not exist, the integral diverges.
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Consider the region R bouned by

4 fx ,
y=—n—cos — |, y =4, and x =2and region S
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bouned by y = ?COS_I(E)’ y=0 and x =0

Find the area of region R.
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Set up, but do not solve an integral expression for the volume of a solid

(b)
formed by region S about the x-axis.
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4. Like stars, black holes accrete (gain) mass from solar gasses. It was always
assumed that this accretion was never-ending, ultimately, black holes would
swallow the universe. But the research into supermassive black holes (SMBH) by
Columbia Inayoshi and Haiman seems to indicate that there is a limit to how large
these black holes can get. SMBH sizes are on the scale of 10° M, (solar masses).
For simplicity, we will refer to these units as Kellar-masses. The research seems to
indicate that the size limit for SMBHs is 1000 Kellar-masses. If the growth were
logistic, one model might be

am S ' M
S =256 M(1000- M). = 25 L (1-=)

a)  If M(0)=10, how many Kellar-masses would a SMBH attain when the

accretion rate was the highest?
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b)  If M(0)=10, state the particular solution to the logistic differential equation,
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c)  Further research might show the growth to be exponential rather than

logistic. Assuming a new model of %2 .256(1 100- M) , what would be lligloM?
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d) If M(0)=10 and é—ﬁfz .256(1 100- M), state the particular solution to the

logistic differential equation.
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