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MAT 136-06 Calculus I EXAM THREE - November 9, 2006 Dr. John Hagood
Show any necessary supporting work. Express conclusions clearly, using correct language and notation.

1. (6 points each) Find the derivative of each functions using differentiation rules.

(a) f(x) = earcsin x

(b) g(x) = x2 arctan(ln x)

(c) k(x) = x
√

x

2. (8 points) Find the linear approximation of f(x) = 3
√

7x + 1 at x = 1. Express appropriately with
general conditions, as in 3

√
7x + 1 ≈ . . . , whenever . . . .



3. (6 points each) Calculate the limits below. Show all steps. If the expression is an indeterminate form,
indicate the type below the expression before you proceed with the calculation.

(a) lim
x→0

x2 − 3x

e5x − 1

(b) lim
x→0

1− cos 3x

x2

(c) lim
x→1

ln x

x2

(d) lim
x→∞

ln(e2x + 1)
x



4. (14 points) Find the absolute maximum and minimum values and where they occur for the function
f(x) = x3−3x2 +3x+11 restricted to the domain [−2, 2]. You must show all your work in a clear and
organized fashion to earn credit. This should include a method that determines where the maximum
and minimum occur, and which is which.

5. (12 points) The derivative f ′(x) of the function f(x) is f ′(x) = (x + 3)3(x− 2)4(x− 5)(x− 7)2.

(a) Use this to determine the interval(s) on which the function is increasing and here the function
f(x) will have local minima and maxima. You must show all your work in a clear and organized
fashion to earn credit. This should include a method that determines where the maximum and
minimum occur, and which is which.

(b) The graph of the above derivative f ′(x) near x = 7 (on the interval [6, 8]) is plotted below showing
that f ′(x) has a local minimum at x = 7. What does this tell you about the nature of the graph
of f(x) at and near x = 7, and why?



6. (8 points) A boat is being pulled to a rather tall dock with a rope attached to the bow of the boat
running through a pulley on the dock 24 feet above the level of the bow of the boat. It the rope is
being pulled at a rate of 5.4 feet per second, how fast is the boat approaching the dock when it is 70
feet from the dock, to the nearest tenth? Show a complete set up and all work.

7. (16 points) The graph of the second derivative g′′(x) of the function g(x) is plotted below. Assume
that the domain is [−6, 6].
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(a) From this graph of g′′(x), determine the interval(s) on which the graph of g(x) is concave up.
(This is not where the graph above is concave up.)

(b) If g′(−2) = 0, can you determine whether g has a local minimum or maximum at x = −2? If so,
do so and indicate whether g(x) has a local maximum or a local minimum there, and why you
decided this (what is your method). If not, say why not.

(c) State the x coordinate(s) of any inflection points of the graph of g(x). (These are not the inflection
points of the above graph.)

(d) Suppose that g′(1) = 0. What is the sign value of g′(5)? That is, is g′(5) < 0, g′(5) = 0, or
g′(5) > 0? Explain your choice.


