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READ ME FI RST: Show all essential work very neatly. Use correct
not ati on when presenting your conputations and argunents. Wite

usi ng conpl ete sentences. Be careful. Renmenber this: "="
denotes "equal s" , "O" denotes "inplies" , and "<" denotes "is
equi val ent to". Since the answer really consists of all the

magi ¢ transformati ons, do not "box" your final results.
Communi cate. Show ne all the magic on the page.

1. (30 pts.) Here are five trivial trigononetric integrals to
evaluate. [6 pts./part]

(a) Jtanz(x)dx =

(b) Jcot(4x)dx =

(¢) [ sin?(t) dt =

cos(t)

(d) Jcos(x)cos(4x)dx =

(e) Jtan(t)sec4(t)dt =
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2. (20 pts.) Eval uate each of the follow ng antiderivatives
[5 pts./part]

(a) If x >1, then
Jsecl(x)dx =

(c) J(4 -t vt =
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3. (10 pts.) (a) Using literal constants A, B, C etc., wite
the formof the partial fraction deconposition for the proper
fraction below. Do not attenpt to obtain the actual nuneri cal
val ues of the constants A, B, C, etc.

X2+4
X(x-1)3(x?+1)

(b) Now obtain the indefinite integral of the rational function
of part (a) in terns of the constants A, B, C, etc. using the
partial fraction deconposition. Do not attenpt to obtain the
nuneri cal values of the constants.

X2+4 _
[x(x—l) =y

4. (5 pts.) Evaluate the followi ng, quite proper, definite
i ntegral :

1 1 _
|ty
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5. (5 pts.) Find a pattern in the sequence with given terns
a,, a,, a,; a,, and assuming that it continues as indicated,
wite a fornula for the general terma, of the sequence.

-1/2, +3/5, -5/8, +7/11,

6. (5 pts.) Assune that the sequence {x,} is defined
recursively by the formul a

Xpop = (5 + x)¥2i01f n21.

If x, =1 and if L =I1imx, exists, what is the exact val ue of

n - o

L??

7. (10 pts.) Det erm ne whet her the sequence {a,} converges, and

find its limt if it does.

n

- n-sin( M
(b) a =n S|n(7T
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8. (15 pts.) Evaluate each of the followng integrals. Look
before you | eap.

(a)
Jw e > dx =

0

(b)
JO” (10 - x) * dx =

(c)
Jol In(x) dx =

Silly 10 Point Bonus: The sequence defined recursively in
Probl em 6 above really does converge. Prove it does by
establishing that the sequence is bounded, with an explicit
appropriate bound, and nonotone, in a suitable sense. Yes, an
i nduction argunent or two is in the offing. Tell nme where your
work is, for there isn’t room here.



