
Merit Worksheet, Math 220 AD9, 8 March 2012

1. Consider f(x) = −2x3 + 9x2 − 12x− 1 on the interval [0,4].

(a) Find f ′(x) and find any x’s for which f ′(x) = 0.

(b) For each of the points x where f ′(x) = 0, find f(x). Now find the value of f
on the endpoints of the interval (i.e., f(0) and f(4)). Which of these has the
largest/smallest value of f?

(c) Where does the function f(x) = 2x3 − 9x2 + 12x− 1 have its absolute maximum
value on [0, 4]? Absolute minimum value?

2. Find the (global) maximum and minimum values of h(x) = x
√
x− x2.

3. The sum of two positive numbers is 48. What is the smallest possible value of the sum
of their squares?

4. State the condition on the derivative of f for f to be increasing or decreasing on an
interval I.

5. What is the condition on the second derivative for a function to be concave up? Concave
down? Visually, what does concavity correspond to? (One type ’holds water’, the other
does not.)

6. Suppose that the derivative of y = f(x) is given by y′ = 6x(x + 1)(x − 2). On what
intervals is f increasing? decreasing? Where is it concave up? concave down?

7. State the First Derivative Test for Local Extrema and the Second Derivative Test for
Local Extrema. What are the advantages of each?

8. Use the first derivative test to classify all the critical points of y = e−x2
for x in

(−∞,∞). Identify the absolute maximum and minimum if they exist.

9. Use the second derivative test to classify the critical points of:

(a) f(x) = x4 − 4x3;

(b) g(x) = sin x+ cosx 0 ≤ x ≤ 2π;

10. Why can’t you use the second derivative test on the function f(x) = x4/3? What would
you do instead to determine if the critical point is a maximum or minimum?

11. You have a piece of cardboard that is 10in by 20in and you want to make an open-
topped box by cutting squares out of the corners and folding up the sides.

(a) Sketch this situation.

(b) Why do you have to cut out squares?

(c) Find the largest box by volume that you can build.



12. Which of the following are indeterminate forms? For those that are not, give the value
of the form.
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To what two indeterminate forms does L’Hôpital’s Rule apply?

13. We will use L’Hôpital’s Rule to evaluate lim
x→0

ln(1 + x)

x
.

(a) Look at the limit of the numerator and the limit of the denominator. Is this one
of the allowed indeterminate forms? Which one is it?

(b) Since we have a fraction whose denominator and numerator both go to 0, we
may apply L’Hôpital’s Rule. Take the derivative of the numerator and of the
denominator.

(c) Now evaluate the limit.

14. We will use L’Hôpital’s Rule to evaluate lim
x→∞

ln(x)
10
√
x

.

(a) Look at the limit of the numerator and the limit of the denominator. Is this one
of the allowed indeterminate forms? Which one is it?

(b) Since we have a fraction whose denominator and numerator both go to ∞, we
may apply L’Hôpital’s Rule. Take the derivative of the numerator and of the
denominator.

(c) Now evaluate the limit.

15. Apply L’Hôpital’s Rule if you can. Be sure to convert to the proper form if necessary.

(a) lim
x→0

sinx

x

(b) lim
x→0

sinx

x2

(c) lim
x→∞

xe−x

(d) lim
x→−∞

xe−x

(e) lim
x→0+

x lnx

(f) lim
x→∞

ln(lnx)

lnx

16. If you decided to evaulate the limit lim
x→∞

ex

x100
by repeated applications of L’Hôpital’s

Rule, how many times would you have to apply it to reach an answer?


