
Midterm 2 - Take home portion

Math 184 - Summer 2011
Section 922

Name:

Student Number:

Read all of the following information before starting the exam:

• Many of these problems are tricky and may require quite some time to solve. If you take an
hour to solve a problem, feel very good about having persevered and completed something
very challenging.

• Along the same vein, it is probably a good idea to start looking at the exam early, so that
you have time to think about each problem.

• As this is a take-home exam, calculators are permitted (though they probably won’t be
useful).

• Also permitted are your notes and the class text (this is open notes, open book).

• You are discouraged from searching for answers online. If you inadvertently do come across
an answer, please cite it.

• Show all your work in order to receive full credit. If multiple steps are involved in arriving
at an answer, a response consisting solely of that answer will not receive credit.

• Circle or otherwise indicate your final answers.

• This test has 8 problems worth a total of 50 points. Make sure that you have all pages of
this exam.

• Good luck!



1. (6 points) Use the identity cos2(x)+sin2(x) = 1 to show that the formula (cos x)′ = − sinx
can be excluded from our minimal list of derivative rules you need to memorize - at least if you
know that (sin x)′ = cos x. (That is, using the formula for the derivative of sin and the other
derivative rules, show that cos x has a derivative of − sinx.)

2. (6 points) Show that the derivative of the identity function f(x) = x is 1 using only the
chain rule (do NOT use the definition of the derivative for this problem). (Hint: Consider the
function g(x) = f ◦ f(x). You may want to look at our derivation of the derivative of lnx for
inspiration).



3. (8 points) (a) True or False. “The derivative of the product of two functions
is not the product of their derivatives, but the derivative of the composition of two functions IS
f ′(x)g′(x).”

(b) Suppose that you are uncertain of whether you remember the product rule correctly.
Suggest two simple functions to apply it to. Check that applying the rule to their product gives
the correct result.

(c) Suppose that you are uncertain whether you remember the chain rule correctly.
Suggest two simple functions to apply it to. Check that applying the rule to their composition
gives the correct result.

(d) What is the derivative of x3 at 0? Does x3 have a vertex (a highest point or a
lowest point) at 0?



4. (6 points) Use the definition of the derivative to compute the derivative of the function
f(x) = x|x|. Why doesn’t the product rule work here?

5. (8 points) Compute the derivative of the function f given by f(x) = xx. (Hint: How do
you compute the derivative of ax when a 6= e?)



6. (5 points) Draw the graph of a function with the following characteristics.

• f ′(x) ≤ 0 for x < −2

• f ′(x) ≥ 0 for 1 > x > −2

• f ′′(x) > 0 for x < 0

• f ′′(x) < 0 for x > 0

• f ′(1) = 0 and f ′(−2) = 0



7. (5 points)

x f(x) g(x) f ′(x) g′(x)
0 2 5 4 5
1 0 3 6 4
3 2 5 8 4
9 3 2 7 3

Using the table above (and remembering to write out all steps), what is the derivative at x = 1
of the function
i. f(g(x))

ii. f([g(x)]2)

iii. f(f(x)g(x)) + f(x)
g(x)



8. (6 points) On the back end, WeBWorK problems do not contain any explicit numbers, but
rather variables used as placeholders; the answer is stored as a formula given in terms of those
variables. For instance, an answer might look like “f(X) g(Y)”, where X is the value a student is
told g takes at 0 and Y is another value told to the student in the problem. When a student logs
in to WeBWorK, those variables are randomly replaced with explicit numbers and the value of
f(X)·g(Y ) is computed for those given numbers - the result is the answer the student must enter.

This system can lead to some non-sensical problems. One question gives you the value of f at
0, the values of f and of f ′ at this number f(0), and the value of f ′ at 0. Each of these numbers
is chosen randomly, and you are asked for the value of the derivative of f ◦ f at 0.
If a value of 0 is chosen for f(0) and of 4 for the value of f at f(0), as well as a value of 3 for
f ′(0) and of 5 for f ′ at f(0), what does WebWorK think the answer should be? If other words,
WebWorK fills in a table as follows

x f(x) f ′(x)
0 0 3

f(0) 4 5

what does it compute for the derivative at 0 of f ◦ f?
Why does the problem not really make sense?
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