
MATH 135-08, 135-09 Calculus 1, Fall 2017

Graph Sketching and Asymptotes: Worksheet for Section 4.6

Key Idea: The point of this section is to combine all of the information obtained from the first
and second derivatives (intervals where the function is increasing, decreasing, concave up or down,
critical points, inflection points) and use it to draw a graph of the function. Horizontal and vertical
asymptotes are also important to locate when sketching a graph.

Example 1: Consider the function f(x) = x6− 6x4. Find and classify all critical points. Find any
inflection points. Use the first and second derivatives to sketch the graph of f .

Functions with Asymptotes:

Recall that f(x) has a vertical asymptote at x = b if either lim
x→b+

f(x) = ±∞ or lim
x→b−

f(x) = ±∞.

These limits need to be in agreement with the information obtained from the first and second deriva-
tives. A function f(x) has a horizontal asymptote at y = k if lim

x→∞
f(x) = k or lim

x→−∞
f(x) = k.

In the first case, the asymptote occurs to the far right of the graph, while in the second case, the
asymptote appears to the far left.

Example 2: Identify the vertical and horizontal asymptotes of the function F (x) =
3x2 + 5x− 7

2x2 − 10
.



Example 3: Identify the vertical and horizontal asymptotes of g(x) =
5x− 3

2x + 1
and then use the

first and second derivatives of g to sketch its graph.

Example 4: Carefully find and simplify the first and second derivatives of f(x) = xe−x. Use this
information to find the critical and inflection points of f . Sketch the graph of f . Are there any
asymptotes? Hint: Use L’Hôpital’s Rule.


