
Math 101 : Single Variable Calculus I Lecture 24

For questions: at52@rice.edu March 11

In-class activity : Limits at infinity

1. Compute the limit of the following functions as x→ ±∞.

i) f(x) = 1
3x+6

ii) f(x) = 2x−5
4x

iii) f(x) = x2−2x+5
x+2

iv) f(x) = 3x3−2x
x2+2x+8

v) f(x) = x4−4x3+1
2−2x2−7x4

vi) f(x) = 3x√
x2−1

vii) f(x) =
√
4x2−1
x+2

viii) f(x) = 2
√
x

x−
√
x+1

ix) limx→0 x cos
(
1
x

)
x) limx→+∞ xe

1
x

xi) limx→+∞ x2e−x

xii) limx→+∞ x sin
(
1
x

)
2. Consider the function f(x) = x2+x−2

x2−3x−4 .

i) Indicate the points x0 and x1 where f(x) is not continuous.
ii) Compute limx→x±

0
f(x) and limx→x±

1
f(x).

iii) Find the critical points of f(x) and classify them
iv) Find the inflection points of f(x)
v) Compute limx→±∞ f(x).
vi) Sketch the graph of f(x).

3. Consider the function f(x) = x ln(x).
i) Indicate the interval in which the function is continuous and differentiable
ii) Find and classify the critical points of f(x).
iii) Find the inflection points of f(x), if any.
iv) Compute limx→+∞ f(x).
v) Compute limx→0+ f(x).
vi) Sketch the graph of f(x).


