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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 cal transformations, do not "box" your final results. Show ne
all the magic on the page, for I do not read m nds.

Silly 10 Point Bonus: Reveal all the nmagic in evaluating the
following limt. [This is easy if you grok the proof of the hard
part of the F.T.of C.]

limL[* sec(t) g -
x.0 X]x TP+t4
| can think of three natural ways that one can see easily that
limd[* sec(t) g - 2
x-0 X]x TP+t? 1
First, to sinplify notation a little, let’s set
_ sec(x)
P00 = <o

Realize that f is continuous on the interval (-1 2,1W2). Then
the limt with which we nust contend is

.1
Lo limg] f o
where f is continuous in a open interval containing 0. [By
abstracting, we sinplify!!]

Now t he hard way to proceed is to use the hint. The key to
the text’s proof of the F.T.of C. is the nagic of the Average
Val ue Theorem Using this, for each x in (0,12),

1% 1 (x
7fo(t) dt 27[ 2f (t) dt

2f (&(x))
for sonme &(x) O -x, X].

Note that as x - 0", & x) - 0. Fromthe continuity of 2f(x) at
zero, then, it follows that L = 2f(0) = 2/ 1

A second way to handle the varmnt is to use the neat
accident that f above is even.

L =|imlJX f(t) dt =1im 1JX2f(t) dt

X - 0 x -0- X ]O

whi ch may be recognized as g'(0) = 2f(0) when
g(x) = JOX 2f(t) dt.

[Rewite the imt using h instead of x and wite the upper limt
of integration in the integral as "0 + h".]
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Finally, a third way to unravel the nystery is to recognize
that |’ Hopital’s Rule is applicable, and to use it. Oh, there’s
a catch of course. The Fundanental Theorem of Cal cul us shoul d be
used to differentiate the nunerator. To avoid some clutter,

we'll use the limt formwhere we have set
_ sec(x
f(x = S
Then
= i 1 X
-l o
fo(t) dt
=limJ>_
X - 0* X
(L' H
=linff(x) - f(-x) (-]
= 2f (0)

since f is continuous at zero.
So do you grok the Fundanmental Theorem yet??



