
Math 155 Fall 2018. March 20th.
Interpreting First and Second Derivatives of f(x)

The first derivative of f(x) tells us if the values of f(x) are increasing or decreasing. In
other words, if the first derivative f ′(x) is positive for all x values between a and b, then
values of f(x) is increasing as x varies between a and b.

The second derivative of f(x) is the first derivative of f ′(x). The second derivative f ′′(x)
tells us if the first derivative f ′(x) is increasing or decreasing. In other words, if the second
derivative f ′′(x) is positive for all x values between a and b, then values of f ′(x) is increasing
as x varies between a and b. If f ′′(x) > 0 when a < x < b then the slope of f(x) is increasing
as x varies between a and b.

1. Suppose f ′′(x) < 0 for all values of x such that a < x < b. What does this tell us
about f ′(x) and f(x) on that interval? Use complete sentences and do not use the word “it”
at any place in your explanation.

2. Fill in the chart below by putting the graph of a function f(x) that satisfies the
information about first and second derivatives. Label each graph concave up or concave
down.

f ′(x) > 0 f ′(x) < 0

f ′′(x) > 0

f ′′(x) < 0

3. True or false. If the slope of a function is increasing on a given interval, then the slope
of a function is positive on that interval.Explain.



4. Graphing first and second derivatives

(See section 2.8 in book for further details about this gamma function).
Graph the first derivative of the gamma function on the following axis. Label axis!

Graph the second derivative of the gamma function on the following axis. Label axis!



The following commonly shared graph does not have very descriptive axis label. Does
this graph show the rate of change of jobs or the amount of jobs as a function of time?

Assume there were 118 million private sector jobs in Jan. 2008. Graph the amount of private
sector jobs as a function of time. Label axis!



Should the following graph be continuous? Does it make sense?

Pretend the graph makes sense. Label the vertical axis with numbers, 0, 1, 2, 3, 4, 5.
Graph the derivative of the cuteness versus number of legs graph. What does a point on the
derivative graph mean?


