MA 122 Calculus IT  Name
Final Examination December 12, 2006

Johy Emerson

Directions: Please complete all of the problems. Show all of your work. Correct answers with little or no
work displayed will receive minimal credit. No notes, books, calculators, or other outside help are

permitted. Please leave answers as fractions or in terms of constants like e, =, square roots, etc. Good
Tuck!

Write and sign the Honor Code Pledge:
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1) The following differential equation is a model for logistic growth of a population P.

4P _ 100- PP
dr
a) Determine the equilibrium values (also called rest points) for this model.
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b) Determine the value of P when the population is increasing most rapidly.
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¢) Sketch the solution curve if the initial population is P, = 25.
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- 2)(2) Find the work done by a force F(x) = _2x=5 in moving an object fromx =4 tox = 6.
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(b) During thg decade of the 1980°s, the number of AIDS cases in the United States grew continuously at
a rate proportional to the number of current cases. In 1980, there were 200 reported AIDS victims. That
number grew to 2000 by 1983. According to this model, how many cases of AIDS were there in the U.S.

in 19897
Let= yoh =¥%Alds cases & Twe 1ycars (use.1980 as baseline)
where 80 1s =0, 1983 1 #=3,1989 Is +=q

4\ W"“‘
woh? - y()=200

Bis)= o B R e it iy M
| 3=l [ gﬂ |
— #)=20 €
oo [ |

\#(‘l).—. 2&38&9'9 = 200 em(/a’) R
— 200 1060 =[zoqooo

',Vals_ uuder-the wolel, $-Cases 1s multighal by IDomy3 yours




Y) =(9, 27) a*=3

2

x=t
3) A path of an object foving in the x-y plane has parametric form { e for 0 <¢ <3.

y p—t
(a) Using the parametef ¢ = time (in seconds), sketch a graph in the x-y plane of the path of motion of the
particle and show the direction of motion.
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b) Find the length of the path followed during the 3-second interval.
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5) Evaluate each of the following:

(a) dy/dx if y = In(sec x)
dy _ I ,secxtunx =Tanx  Moals scx 50 oreask >0
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®) f'(x) if f(x)=e Zarctanx (also written f(x) e* tan” x)
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6) Integrate
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(d) This problem has no elementary solution. Express your answer as a series:
Jsin(x?) dx 5
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7) Mark True or False. If the statement is false indicate how the statement could be changed to
provide a true statement, or provide an example that demonstrates the falsity of the statement.
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Every bounded sequence converges.
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Every convergent sequence is bounded.
All hu""'ﬂrﬂ"ﬁmﬂ_g mawy Terms are. betivee, L - =l and Ly
Where ? s limit:

An infinite series converges if and only its sequence of partial sums converges.

Debinition a'«‘-cauwga..cg ot a sepfac.
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Every absolutely convergent series converges.

Theorem (used very +Phul)

An alternating series

o
e = Z—— for all real values of x.
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Inx? —I dt forallx > 0.
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If Fi) = I sin(¢?)dt , the derivative is F"(x) = 7 sin(49x?).
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8) Determine the interval of convergence for the power series Z

Be sure to discuss any endpoints that may appear.
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9) An economist suggested that the distribution of individual income in the Umted States in
2005 was well described by the Lorenz curve

L) = 2x°
1+ x*

(a) Plot L(x).
(b) Determine how much of the wealth is owned by the richest one-half of the population.
(c) Find the Gini index, C, for this Lorenz function.
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