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Math 221 - FINAL EXAM - Fall 2005

YOUR NAME:

Circle your TA’s name and the meeting time of your Discussion Session:

Julien Colvin 11:00am 3:30pm
Matthew Davis 7:45am 9:55am
Guillermo Mantilla  12:05pm 2:25pm
Ravaris Moore 9:55am

Kathryn Rouse 8:50am 9:55pm

| Show all your work. Answers without showing all work receive zero points. l

1.(5 points) Suppose that the function f(z) satisfies f(1) = 20 and f’(1.02) = 22. Use this information
to approximate f(1.02).

2.(10 points) Identify the critical points and find the global maximum and the global minimum of the
function s(¢) =sint — cost on the interval [0, 7].
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3.(10 points) Determine where the graph of g(z) = 423 — 322 — 6z + 12 is increasing, decreasing, concave
up, concave down. Then, sketch the graph.

4.(10 points) At 10:00AM one ship was 40 miles due east from a second ship. If the first ship sailed
west at 15 miles per hour and the second ship sailed southeast at 30 miles per hour, when were they closest
together?



5.(5 points) Suppose that in a race horse A and horse B begin at the same point and finish in a dead
heat. Prove that their speeds were identical at some instant of the race.

6.(10 points) Find the general solution of the differential equation 4% = h?6%; then find the particular
solution that satisfies the condition A = 1/3 at § = 1.



7.(20 points) Compute the following integrals:

/2
(a) / (cos? z sin z)dx
0

(b) / e*te dz

(c) /sinmsin(cosw)dm

(d) /tcos(t2 +4)+/sin(t? 4 4)dt
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8.(5 points) The function F(z) = is not defined at a certain point. How should it be defined in
order to make it continuous at this pomt‘7 Explain why.

9.(10 points) Find the equation of the tangent line to the curve y = z2 — 22 + 2 at the point (1,1).



10.(10 points) Let R be the region bounded by = = 0, y = €*, and the tangent line to y = €® that goes
through the origin. Find:

(a) the area of R.
(b) the volume of the region obtained when R is revolved about the z-axis.
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11.(5 points) If G(z) = / sintdt, then G'(z) =7
1



12.(20 points) Compute the following limits or state that they do not exist (and why).
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13.(10 points) What is the area of the region bounded by the graphs of y = (z — 3)(z — 1) and y = z?

14.(10 points) Find the volume of the solid generated by revolving about the y-axis the region bounded
by the line y = 4z and the parabola y = 4z2.



15.(10 points) Find the length of the curve y = i%zi@ between £ = 1 and = = 3.

16.(5 points) If f(x) = 3z + z — 2, then what is (f~1)/(2)?



17.(10 points) All living things contain carbon 12, which is stable, and carbon 14, which is radioactive.
While a plant or animal is alive, the ratios of these two isotopes of carbon remains unchanged, since the
carbon 14 is constantly renewed. But, after death, no more carbon 14 is absorbed. The half-life of carbon
14 is 5730 years. If charred logs of an old fort show only 70% of the amount of carbon 14 present in living
matter, when did the fort burn down? (Assume that the fort burned down soon after it was built with fresh
logs.)
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18.(20 points) Compute the following derivatives:

(@) y=(t>—t+1)7% %X =2

(b) y = sin® z—cos?z . D,y =?

sin‘ r—cos? z’

(c)y=sin® (55); o =
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19.(5 points) Air is being pumped into a spherical balloon at a constant rate of 5 cubic centimeters per
second. How fast is the radius of the balloon changing when the volume is 100 cubic centimeters?

20.(10 points) A snowball melts at a rate proportional to its surface area.
(a) Show that its radius shrinks at a constant rate.

(b) If it melts to 5 of its original volume in one hour, how long will it take to melt completely?
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