
MATH 141 Basic Calculus I, Fall 2025-2026 Recitation #5

Definition 1. (Horizontal Asymptote) y = b is a horizontal asymptote of the graph of
a function y = f(x) if either

lim
x→∞

f(x) = b or lim
x→−∞

f(x) = b.

Definition 2. (Oblique Asymptote) If the degree of the numerator of a rational func-
tion is 1 greater than the degree of the denominator, the graph has an oblique or slant line
asymptote. We find an equation for the asymptote by dividing numerator by denominator to
express f as a linear function plus a remainder that goes to zero as x→ ±∞.

Definition 3. (Vertical Asymptote) A line x = a is a vertical asymptote of the graph of
a function y = f(x) if either

lim
x→a+

f(x) = ±∞ or lim
x→a−

f(x) = ±∞

Q 1. Find the asymptotes of the given functions and examine behaviors.

a) f(x) =
2x2 + x− 1

x2 + x− 2

b) f(x) =
x2 − 1

2x+ 4

Q 2. Find the asymptotes of

y =
8− ex

2 + ex
.

Q 3. Show that

lim
x→−∞

x

x+ 1
= 1.

Q 4. Evaluate the following limits.

a) lim
x→−∞

(
1− x3

x2 + 7x

)5

b) lim
x→−∞

(
x2 + x− 1

8x2 − 3

)1/3

c) lim
x→π

2
+

|1− sin(x)|
sin(x)− 1

Q 5. Find

lim

(
1

x2/3
+

2

(x− 1)1/3

)
as

a)x→ 1+ b)x→ 1−

1



Q 6. Find lim
x→∞

(
√
x2 + 25−

√
x2 − 1).

Dominant Terms

By using long division, we can rewrite the function

f(x) =
x2 − 3

2x− 4

as a linear function plus a reminder term:

f(x) =

(
x

2
+ 1

)
+

(
1

2x− 4

)
.
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Q 7. Let f(x) = 3x4 − 2x3 + 3x2 − 5x+ 6 and g(x) = 3x4. Show that although f and g are
quite different for numerically small values of x, they behave similarly for very large |x|, in
the sense that their ratios approach 1 as x→∞ or x→ −∞.

3



Q 8. Let

a) Is f is continuous at x = −1?

b) Is f is continuous at x = 1?

c) Is f is continuous at x = 2?
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