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*It is possible to score a total of 105 points on this exam, but your score will be out of 100.



1. (a) (5 points) State the definition of the derivative of f(x) at the point x = a (we have learned
two definitions; you may state either one).

(b) (10 points) Let f(z) = 4z — 322
Use the definition of the derivative as a limit to prove that f'(z) =4 — 6.
Show each step in your calculation and be sure to use proper terminology at each step.



2. Recall that a function is continuous at x = a if the following three conditions are satisfied:

I) f(a) is defined,
IT) the limit as x approaches a of f(z) exists, and
III) the limit as = approaches a of f(z) equals f(a).

(a) (5 points) Sketch the graph of a function that satisfies I and II, but not III for a = 2.

(b) (10 points) Use the Intermediate Value Theorem to show that the equation
'+ -3=0

has a solution in (1,2).



3. (15 points) Find all vertical and horizontal asymptotes of the function

202+ —1
:2—
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2 —x—-2

Make sure to show sufficient work and write equations of lines (e.g. = 10), not just numbers.



4. (6 points each) Evaluate the following limits without the use of derivatives. For infinite limits,
you must state whether the limit is approaching oo or —oo. An answer of “does not exist” is not
sufficient.

22 -9
I
(2) ool 72 +2r—3




@ lim sin(2x)

e—m/2+ sin(x)

3 _
(e) lim arctan (u)

T—00 22 — 6z +5

(f) lim log,x (assuming a > 1)
z—0t



5. (3 points each) For each of the following statements, circle True if the statement is always true;
otherwise circle False.
L2
P9It 80
a) lim =
a—1x2+T7r—6 limaz?2+7x—6

r—1

True False

(b) Ifdx — 9 < f(x) < a® —4x + 7 for all z > 0 then lirrif(az) =T.
z—

True False

(c) If f has domain [0,00) and f has no horizontal asymptote, then

lim f(z) =00 or lim f(x) = —o0.

True False

6. (6 points) Suppose that f/(3) = 7. Circle the three statements below that must be true.

(a) f

is an even function

(b) fis an odd function

(c) f is a one-to-one function
(d) f is differentiable at 7

(e) f is differentiable at 3

(f

(g) f is continuous at 7

(h) f is continuous at 3

(i) f is continuous at 0
U
(k

1

liny (f(2) — £(7) =0
m (f(2) ~ £(3)) =
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7. (9 points) Suppose that lim[f(z) + g(x)] = 2 and lim|[f(x) — g(z)] = 1. Evaluate

r—ra

lim[f(z)g(x)]

Tr—a



