
Math 221
Worksheet: Studying functions using derivatives, part 2

October 23, 2015

Please use a separate, clean sheet of paper. Remember:

If... then...

f(x) is positive the graph of y = f(x) is above the x-axis.

f(x) is negative the graph of y = f(x) is below the x-axis.

f ′(x) is positive f(x) is increasing.

f ′(x) is negative f(x) is decreasing.

f ′′(x) is positive f ′(x) is increasing, so f(x) is concave-up.

f ′′(x) is negative f ′(x) is decreasing, so f(x) is concave-down.

For the following functions find

(a) the domain, all asymptotes, and long range behavior,

(b) the x- and y-intercepts,

(c) the intervals where the function is positive/negative,

(d) the intervals where the function is increasing/decreasing,

(e) the intervals where the function is concave-up/concave-down,

(f) all critical points (and say whether they are local minima, local maxima, or neither),

(g) all ”second critical points,” (and say whether or not they are points of inflection), and

(h) sketch a graph of y = f(x).

(i) What are the global maximum and minimum of f(x)? What is the range of f(x)?

1. f(x) = x2

x+1

2. f(x) = 3
5
x5 + x4

3. f(x) = 1
4
x4 + x3 + 7 (For this one, don’t try to find the x-intercepts or the intervals

where the function is positive or negative, just skip to analyzing f ′ and f ′′. When you
are done, can you say how many x-intercepts the function has?

4. f(x) = 4
√
x− x

5. f(x) = arcsin(x) (Yes, we have already drawn a nice graph of this function, but use it
as practice for analyzing derivatives.)



6. f(x) =
x2√
x+ 1

7. f(x) = cos(x)
2+sin(x)

(This function is periodic – just draw the graph for 0 ≤ x ≤ 2π.)

8. f(x) = arctan
(
1
x

)
(Hint: in order to understand how the graph should look, carefully

figure out lim
x→0−

f(x), lim
x→0+

f(x), lim
x→∞

f(x), and lim
x→−∞

f(x)


