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Please answer the following questions. Your answers will be evaluated on their correctness,
completeness, and use of mathematical concepts we have covered. Please show all work and
write out your work neatly. Answers without supporting work will receive no credit. The
point values of the problems are listed in parentheses.

1. (10 points each) Find the derivatives of the following functions. You do not need to
simplify your results.

(a) f(x) = (x + 2)7(x + 3)8

(b) f(x) =
x

√

9 − 4x



(c) f(x) =
sin x

3

√

1 +
√

x

(d) f(x) = tan−1
(√

1 + x2

)

(e) f(x) =
e2x

1 + ex



(f) f(x) = ln
(

x2ex

)

2. (10 points) Show that the equation x5 + 10x + 3 = 0 has exactly one real number
solution.

3. Consider the following equation.

x3 + y3 = 6xy

(a) (4 points) Find y′.



(b) (3 points) Find the equation of the tangent line to the graph of the equation at
the point with coordinates (x, y) = (3, 3).

(c) (3 points) At what points will the tangent lines to the graph of the equation be
vertical?

4. (10 points) Use a linear approximation to find the approximate value of
√

36.1.



5. (10 points) Use Newton’s Method to approximate a solution to the equation

2x3
− 6x2 + 3x + 1 = 0

using an initial approximation of x0 = 2.5.


