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Read Me First: Show al | essential work very neatly. Use correct notation when presenting your conputations and
arguments. Wite using conplete sentences. Renenber this: "=" denotes "equals" , "O" denotes "inplies" , and "<" denotes
"is equivalent to". Since the answer really consists of all the magic transformations, do not "box" your final results.

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

1. (20 pts.) Let
x-1 , if x< -1 or1l <x
glx) = { ) .
1-x* , 1if -1 < x<1
(a) (8 pts.) On the coordinate system bel ow sketch the graph of the
function g defined above. Label very carefully.

y A

v

(b) (12 pts.) Evaluate each of the following easy limts concerning the
function g above.

(i) 1im g(x) - (i) 1lim g(x) - (i) lim g(x) =
X = - x - =17 x = -1
(iv) 1lim g(x) = (V) lim g(x) =
x -1 X - +00

(vi) 1im 9X)-g(0)
x =0 x-0

2. (5 pts.) Express the followi ng function in piecew se defined form
wi t hout using absol ute val ues:

f(x) = 5|x-2| -4x =
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3. (25 pts.) For each of the followng, find the limt if the limt
exists. If thelimt fails to exist, say so. Be as precise as possible
here. [Wrk on the back of Page 2 of 4 if you run out of room here.]

x“-4 _

a 11
(a) lim ——

[\
[
N

(b)  lim X4 -

x--2 X+2

(c)  1im X2 -
X - 2 XA_4

(d) 14m 22X -5 -
x = 1" ‘X_l

2 _
(e)  1im V22X 2 .

X - -oo 2xX+3
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4. (7 pts.) Carefully sketch r(x) = cot'(x) on the coordinate
system bel ow. Label very carefully.

y AN

v

Then evaluate the following two limts:

1im cot t(x) = 1im cot ' (x) =

X — o X - —0a

5. (8 pts.) If r(x) =3x%> and h # 0, then sinplifying as nmuch as
possible allows us to wite

f(xt+h) - £(x)
h

6. (10 pts.) (a) Using conplete sentences and appropriate notation,
provi de the precise nmathematical definition for

lim f(x) = L.

X - a

(b) Using the € - & definition of Iimt, provide a conplete proof that

2 _
1im = 9 = 6.
X - 3 X_3
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7. (10 pts.) Eval uate each of the following thorny Iimts:

(a) lim (yx?+2ax - x) =

X - +00

(b) 14 YX*T16 — 4 _

x -0 X

8. (15 pts.) (a) (5 pts.) Carefully sketch both f(x) = In(x) and
g(x) = e* on the coordinate system below. Label very carefully.

y N

v

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

lim 1ln(x) = 1im In(x) =
x - 0" X =
lim eX = lim e™ =
X - - X = =™
\VAx
1im<1+i) -
X = o X

Silly 10 point Bonus Problem Provide an € - & proof that
lim J/x = 5.

x = 25

Say where your work is, for it won't fit here.



