
November 18, 2008

MathExcel Worksheet # 32: Exam III Review (Part II)

Reminders: Exam III: Tues., 7:30-9:30 PM CB 246.

Note: Work on this practice exam individually. Use your book only if you absolutely must.
As on the exam, do not give inordinate attention to any one problem. Try to complete as
many problems as you can.

1. Sketch the graph of the function f(x) = 2x3 +3x2− 36x by identifying a.) the domain
of f , b.) possible symmetry of f , c.) asymptotes of f , d.) intervals of increase and
decrease, e.) extrema, and f.) concavity and inflection points. Note that doing a.)-f.)
provides valuable practice for many potential questions on the exam.



2. Describe a procedure for finding the absolute maximum of a differentiable function on
the closed interval [a, b].

3. Describe a procedure for finding an absolute maximum of a differentiable function on
the interval (−∞,∞).

4. (a) Find the absolute maximum of f(x) = sin2 x +
√

3 cos(x) on the closed interval
[0, π].

(b) Classify the local extrema of f(x) = 2x3 − 9x2 + 12x + 5. Find the absolute
minimum and maximum of f(x) if they exist.



5. Find the most general anti-derivative for each of the following.

(a) f(x) = 5x10 + 7x2 + x + 1

(b) g(x) = 2 cos(2x + 1)

(c) h(x) = 1
2x+1

, where 2x + 1 > 0

6. A particle moves along the x-axis so that its acceleration in ft/sec2 is given by a(t) =
6t + 3 after t seconds. After 1 second the velocity is zero. After 2 seconds, the particle
is 3 feet from the origin in the positive direction. Find the position function.

7. If f(2) = 30 and f ′(x) ≥ 4 for 2 ≤ x ≤ 6, how small can f(6) be?



8. (a) List the indeterminant forms to which we can apply L’Hospital’s rule.

(b) Find lim
x→∞

(ln x)2

x

(c) Find lim
x→∞

x2ex

(d) Find lim
x→0+

xx2

9. Compute the following limits without using L’Hospital’s rule.

(a) lim
x→∞

√
7 + 5x + 3x5

5 + 7x + 2x3



(b) lim
x→∞

x−
√

x2 + 5

(c) lim
x→∞

x3 + 5x

2x3 − x2 + 4

10. (a) Use a linear approximation to estimate the value of
√

99.8

(b) Find the linearization of the function f(x) = x3/4 at a = 16.

11. Use 3 iterations of Newton’s method to approximate the positive root of sin(x) = x2.



12. A can is to be made in the shape of a cylinder. The volume is to be 1000 cm3 and the
can does not have a top. Find the radius and height which will minimize the surface
area of the can.

13. Identify each of the following as true or false.

(a) A point in the domain of f where f ′(x) does not exist is a critical point.

(b) Every continuous function on a closed interval will have an absolute minimum
and an absolute maximum.

(c) If f ′(c) = 0, f will have either a maximum or a minimum at c.

(d) An inflection point is an ordered pair.

(e) If f ′(c) = 0 and f ′′(c) > 0 then c is a local minimum.

(f) If f ′′(c) = 0 in the second derivative test, we must use some other method to
determine if c is a min or max.

(g) A continuous function on [a, b] will always have a local maximum or minimum at
its endpoints.


