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Final Exam—100 points

1 (4 points each). In each part, determine whether or not the given series or integral
converges, and find its value if it does:

a. .9 — .99+ .999 — .9999 + .99999 -- .999999 + - .-

+ oo
h[ __
e z(lnz)s

1 2 3
CEtmptept

2a (4 points). Find the area of the parallelogram spauned by the vectors i — j+ k and
2i+3j—k. [We drew a picture of this on the board during the exam, because some students
didn’t understand what “spanned meant.”

2b (5 points). Find the area of the plane region bounded by the three polar curves
7 =secH, 8 =0, and § = 7/4. Sketch this region.

3 (4 poinds each). In each part, determine whether or not the given limit exists or the
given series converges. Find its value if it does:

7. /n+1 L fn+2
a.ngllisn’l< ~ )_Sm<n+l>}

b. Lim #/Int

t—0+

= f®)(Q ]
c. f—(~)3n, where f(z) = c

! 11—z

n=0

4 (5 points each).
2r — C )

a. Find Lim 2o r 17T . [In the exam as distributed, the numerator and denominator of

rz—mf2 tan” - x
the fraction were interchanged; we corrected the problem to the given one by writing the

desired fraction on the hoard.]

d
b. Use the chain rule for parlial derivatives to calculate E(wy) when z=1¢, y = i
n
5a (4 points). Express in terms of definite integrals the y-coordinate (“§”) of the centroid
of the eyeloid

{:c:t—smt 0<1t< o
y=1—cost
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[There was an accompanying Mathematica-generated illustration of the cycloid. During
the exam, we explained that we were interested in the cycloid itself as a curve, not in any
two-dimensional figure.]

) 4z + 9z + 3
5h (7 pomts'). Calculatefm
6a (4 points). A function F(=z,y) satisfies ?(3,4) = 2, g—F(S,AL) = —1 What is the
T y

dF
largest possible directional derivative T computed at the point (3,4)7
3

, , ) e G )
6b (§ points). A function G(z,y) satisfies W(l,O) = 2, —éw—z(l,(]) = —1. Which

statements are compatible with these data (check v all that apply):

D The point (1,0) is not a critical point for G.
The point (1,0) is 2 local maximum for G.
The point (1,0) is a local minimum for G.
The point (1,0) is a saddle point for G.

H2+ L, Ly - H(2,0
6¢ (4 points). Given that grad H(2,0) = 3i |}, calculate %ir_% ( vz \’f) ( )
H.

: . . -1 - —4
Ta (6 points). Find a number o such that the two lines — 3 = 4 2 2.2 T and
-1 -5 -2 ) . .
i = Y 5 = z 7 intersect. At what point do they intersect?
) . . . z—1 ¥—a z—4
Tb (4 points). Do all the different lines (for varying «) =Ty = 1 liein a

single plane? If so, find an equation for the plane.

8a (7 points). For what values of = does the series Z (nl) 33y
= (3n)!

values of = does it converge conditionally? For what values does it converge absolutely?

diverge? TFor what

8b (5 points). At what point on the graph of y = e is the graph most curved? [k =
yff ]
(1 + y:‘2)3/2

9a (5 points). Obtain the Taylor series of 1 — 6sin®*z about z = 0. [Hint: cos2z —
cos? @ — sin? T

9b (6 points). Find the point on the plane 3z 4+ 4y — 5z = 200 that is closest to the origin,



