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Problem 1 (21pt=8+7+6)
Consider the function defined by

f(z) =In(2* = 1) for x > 1.

(1) Show the general shape of the graph of f(x), showing any intercepts and asymp-
totes.

(i7) From the graph, how can you tell that the inverse f~1(x) of f(z) exists? Find
()
(ii7) Find the domain and the range of f~!(x).



Problem 2 (24pt = 848+8)
Find the following limits, if they exist, using the limit laws discussed in class to
justify your answers.

(7)
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z—0 (2x)? n
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lim ————— =
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(i) For the sequence a, = ("*<=), n=0,1,2,..,
lim a, =

n—~o0



Problem 3 (18pt = 6+6+6)

Using the definition of a continuous function at a point, explain whether or not
f(x) = % is continuous at the points

(1) x = =2 and

(i1) © = +2 .

(731) When f(x) is discontiuous above, is it a removable discontinuity? Why?



Problem 4 (16pt)

The average mass of the trees in a forest depends upon how dense the forest is.
In particular, one finds that when considering the average mass of the trees as a
function of the density of the surviving trees, the graph of the relationship using a
log-log plot is a straight line with slope —%. If the mass is 1 kg when the density
is 10* per square km, what is the equation for this straight line in the log-log plot?
What is the relation between the average mass of the trees and their density?



Problem 5 (21pt = 74+7+7)

(i) What is the Intermediate Value Theorem? If you cannot state it precisely, at
least explain what it basically says.

(77) Use the Intermediate Value Theorem to show that the polynomial

p(z) = 32° — 42 +2

has at least one root and find an interval which contains that root.
(731) How would you find an accurate approximation to the root? (You should not

find a better approximation, just briefly explain the method you would use to find
it.)



