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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.

Silly 10 Point Bonus: Consider the follow ng equation:

tan sy < o oy

Is this equation true for each x in the open interval (-1,1)7?
On the back of Page 4 of 5, either provide nme proof that the
equation is true for every x in (-1,1), or show ne that there is
sonme nunber X, in the interval where the equation fails to be
true.

As you m ght have guessed, this really is true. A not too
horribly difficult way to see this is as foll ows:

Set
_ - X
f(x) = tan 1(@”) for x O(-1,1),
and

= [* 1
g( x) -L WTolt for x O(-1,1).
The question now boils down to whether f and g are the sane
function. First, both are plainly differentiable and thus,
continuous on their domains with

fi(x) = 1 (1-x?) Y2 - x(1/2)(1-x?) Y2(-2x)
X 2 1-x2
+((1—X2) “2)

_ 1 -x2_1-x%+x?
i (1 - x?)%2

1

and

1

g’(x) :'(T_T_§7Tﬂ7 for xO(-1,1).

Thus both derivatives are the sane on (-1,1). It follows that
the two functions differ by a constant. Since f(0) = 0 = g(0),
the two functions are the sane on (-1,1), and so the equation is

true on the sane interval.//



