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Math 1210-3
Practice Final Exam
April 23, 2003

Please show all work and reasoning for full credit. This exam is closed book and closed note, but
you may use a scientific calculator. You may not use a calculator which does graphing or symbolic
differentiation, however. I have provided you with the integral tables, geometry identities and some
summation formulas. There are 200 points possible, as indicated below and in the exam. You have two

hours for this exam so apportion your time accordingly. Good Luck!!

This is a practice exam - it is meant to indicate the possible range of problems and difficulty you
might expect on the actual exam. Of course, there are topics which are not represented here but which
may still appear on the actual exam, so you should look over your old exams, your homework, and your

notes.

1) Compute the following limits
1a)
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1b)
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2) Compute the following derivatives
2a)
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(5 points)

(5 points)

(5 points)

(5 points)

(5 points)

(5 points)



2d) Suppose f(1)=5, g(1)=1, f(1)=3, g'(1)=-2. Compute the derivative of the function

8 f(x)+g(x)3+f(g(x)), at x=1.

(10 points)
3) Compute the following integrals
3a)
r
1
7 w3+3 sin(u)+2—du
)

(7 points)
3b)
r 1/2x

J cos(x) sin(x) dx

| 0

(8 points)
3¢)
| 2
Jj(x2+1 ) dx

(8 points)
3d)
I
|
‘ t

—dt
1 2
(32+1)

) (7 points)
4a) Write, for a funtion f(x), the limit definition of the derivative fi(x).

(5 points)
4b) Use the limit definition of derivative to compute the derivative of
| 1
f(x)=3—
| x

(15 points)

5) A mountain cabin has a drinking-water cistern, shaped like an inverted cone. the depth is 6 feet, and
the radius of the circular top is 2 feet. The cistern is filled with water from a spring. After begin totally
drained the cistern is being refilled. When the depth of the water is 3 feet it is increasing at a rate of 3
inches per minute.

5a) At what rate is water flowing into the cistern, at that instant?

(15 points)
5b) Assuming that the inflow rate remains constant and that no one is using water from the cistern, how
much later will the cistern be completely filled?

(5 points)
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6) A rectangle is to be drawn with horizontal and vertical sides, so that the two top corners touch the
upper half of the unit circle centered at the origin, and so that the bottom two corners and bottom edge
lie along the x-axis. Find the rectangle of maximum area which satisfies these constraints.

(20 points)
7) Graph the function
‘1 x-3
s f(x)=
| 2 x+2

L
Include the following information: horizontal and vertical asymptotes, intervals on which f is increasing
and decreasing, concavity information, local extrema, intercepts.

(20 points)
8) Consider the region bounded by the line y=x+2 and the graph of y=x
8a) Sketch the region. Find the coordinates of the points where the curves Cross.
(5 points)
8b) Find the region's area.
(5 points)
8c) Find the moments and center of mass of this region (assuming a constant density of 1).
(20 points)

8d) The region in part 8a) is rotated about the line y=4. Use Pappus' Theorem and your work in parts
8b) and 8c) to deduce the volume of the resulting solid.

(5 points)
8e) Verify that Pappus gives the correct result by reworking the volume for the solid of revolution in
part 8d, using either disks, washers, or cylindrical shells. (Only one method works really well here, and
the integral is somewhat lengthy but straightforward to compute. Probably on the actual exam I would
find a shorter integral, or only ask you to set it up and not work it out.)

(15 points)
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