1. Use the graph of f(z) below to answer the following:

(a) (5 points) Evaluate the limit if it exists. If it does not exist, explain why. Use the
symbols oo or —oo as appropriate.
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(b) (4 points) At which values of z, if any, is f discontinuous? Why?
( 'J'um‘;

Ut:/@ X=0 (o s wndefined)

k @& x=3
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% (c) (1 points) State the equations’of any horizontal asymptotes.

\_ ' (d) (1 points) State the equations of any vertical asymptotes.
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2. Evaluate the limit if it exists. If it does not exist, explain why. Use the symbols oo or —oo
as appropriate.
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(e) (3 points) lim M]—], where [[z]] is the greatest integer less than or equal to z
- 21 [[a]
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3. Evaluate the limit if it exists. If it does not exist, explain why. Use the symbols co or —oo
as appropriate.

(a) (3 points) il_l_}% z°% cos (%) — (@)
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4. (6 points) Let

az+ 10 if <=2
f(z)=<¢ b|z if —2<z<2
a(z—2)2+6 if w2

Find the values of the constants a and b that make f(z) continuous on (—o0,00).
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5. (8 points) Use the definition of the derivative to find f'(a) for f(z) = /5 — 3z.

fca+h ) "‘P'(“)

/&.‘F()ﬂ N
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6. The displacement (in meters) of a particle moving in a straight line is given by s(t) = 3 t*+1,
where ¢ is measured in seconds and 0 < ¢t < 5.

_ S(5) — S(9) 3/

ave “"*5 .8

(a) (4 points) Find the average velocity over the interval [0, 5]

— 15 ™
s

(b) (4 points) Use limits to find the instantaneous velocity v when ¢ = 4.
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i
7. (6 points) Use the given graph of f(z) = . to find a number § such that

|f(z) —0.5] < 0.01 whenever 0 < |z—2| <.

Write your answer in the form § = ’;i where p and ¢ are integers.

_leo %
J e L o35l = X7 3
y = O 7‘-‘ \_
/00 A
Y, = 049 F Lo @ M=y =
q 2 : A%

/00 LQ_Q_—Q} _?’._EJE)

S m:'n.{ﬁ-*?—*‘* J 29

\\

_ win] &2 47

2 b -
-5 AV
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8. Consider f(z)

(a) (2 points) Find all values of z where f is not continuous.

20'36) =_2 . ___._.b .Eog\ s NOT CGI’\A( .
x(zx—r\) -
k- x

@ )(.:"'YZ /A’—ﬁ"?

(b) (4 points) Evaluate the limit of f at each of these values, and state the type of discon-
tinuity at each point. 1 Pt
X - \t‘ Vi S = l | —
%70 ¢ ano val ‘}L?

z (ax+) Z o6
t.
‘ v =does (Ld" &XCSk . -A;'.?“3 ‘c .
@ _,\_‘_::\h_ )‘(2"‘"“\ lr — Q tg /L?
. 4 _Lh 1Nt :

9. (6 points) Find all the horizontal and vertical asymptotes of f(z) = : &
T+
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10. (10 points) Suppose f(z) = fS' If f'(a) = _(E:L?))z’ Find the point (a,b) on the graph

of f(z) such that the tangent line to the graph at (a,b) passes through the point (9, 1).

Sq}\w‘fi Swn.
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11. (6 pomts) Use the Intermediate Value Theorem to show that the functions f(z) = In(z) and
g(z) = e™" intersect over the interval [1, €].

So\u,ha'r\ .

S0y W x) = Ry — 30

~lax — & g/?/?




