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Read Me First: Show al | essential work very neatly. Use
correct notation when presenting your conmputations and argunents.
Wite using conplete sentences. Renenber this: "=" denotes
"equal s" , "O" denotes "inplies" , and "<" denotes "is

equi val ent to". Since the answer really consists of all the
magi ¢ transformations, do not "box" your final results.

Communi cate. Show ne all the magic on the page.

1. (15 pts.) (a) (5 pts.) Carefully sketch both f(x) = 1n(x)
and g(x) = e* on the coordinate system bel ow. Label very
careful ly.

y N

A\

(b) (10 pts.) Evaluate each of the followng limts.

limln(x) = [imln(x) =
X — X - 0%
[imex = [imex =
X — 0 X — —00
X
|im(1+£) -
X - o X

2. (10 pts.) 1f f(x) =%, find

f(x+h) - f(x)
. ,

and sinplify as nuch as possible algebraically. Kindly observe
that there are no limts of any sort being taken here.
f(x+h) - f(x)
h
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3. (25 pts.) For each of the followng, find the limt if the
[imt exists. |If thelimt fails to exist, say so. Be as
preci se as possible here. [Wrk on the back of Page 1 of 4 if
you run out of room here.]

L X2-X-2
(a) 1imZ_ 22
X2-X-2
() Jim=ergs -
. Xl/2_2 _
(c) LKT_TTT7T
; 2x - 8
d lim _
(d) x4 X = 4T
(e) lim(20x2 - 4)v2 =

X -1
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4. (15 pts.) Suppose t hat

EZX—XZ , 1f x>1
O i -
h(x)=E4%1 2,|f x=1
X“ - .
, 1f x<1
% 3+x4
Eval uate each of the following easy limts.
(a) limh(x) =
(b) limh(x) =
(c) limh(x) =
X -2
(d) limh(x) =
X -0
(e) limh(x) =
X -1
5. (10 pts.) Here are five trivial |limts to eval uate:

(a) lim(-4) =

(b) lim(-mh) =

h - o
oz |
(e) 1Tm =3
- m 3 _
(&) i m {3 rrrey )
(e) lime™X =
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6. (5 pts.) Using conplete sentences and appropriate notation,
provi de the precise mathematical definition of a function f //

7. (5 pts.) Express the follow ng function in piecew se
defined formw t hout using absol ute val ues:

F(x) = Ix-2]+ [x]

8. (5 pts.)

Express f(x) = 2-cos?(5x? as the conposition of two functions g
and h with f = geh, that is find g and h so that f(x) = (geh)(x).
9(x) =

h(x) =

Now check your work by correctly conputing (geh)(x).
(geh) (x) =

9. (10 pts.) Eval uate each of the followng thorny limts:

(a) lim[ (x2+4x+4)Y2 - x] =
. (9+X)1/2 -3 ~
(b) 1im . -

Silly 10 point Bonus Problem Let
f(x) =(In(x) -1In(3)) -(ex-¢€e), x>0.

Determ ne the open intervals where f(x) > 0 and the open
intervals where f(x) < 0. [Wrk on the back of page 3 of 4.]



