
SECTION 2-6 LIMITS AT INFINITY (DAY 2):
SOMETIMES WE HAVE TO USE TRICKS!

1. Multiply the top and bottom by 1
ex , to help compute:

lim
x!1

1 + 5ex

7� ex

2. This time we need two tricks: (1) rewrite the difference of natural logs as a quotient, and (2) use
the continuity of natural log to pull it through the limit, to help compute:

lim
x!1

[ln(2 + x)� ln(1 + x)]

3. Even though the x6 is part of a term in the square root, as x blows up,
p
x6 + ... “looks like” x3. So

try multiplying the top and bottom by 1
x3 (which is the same as

q
1
x6 ).

lim
x!1

p
3x6 � x

x3 + 1

Observe that the problem below looks just like the one above but with one small difference. Look
and think carefully before you evaluate.

lim
x!�1

p
3x6 � x

x3 + 1
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Solutions

•

Ye× 0 +5

# In
.

¥+1 = - = -5

Ex
- 1 * 0 - 1

* This equality follows from the observation that

as × → x
,
ex → x ; thus e÷→o and e±× → o .

notoo stigma hK?⇒='nfYI.tt#ftnfYI.¥÷]
=

in fft÷, ] = in 3
.

Can you conclude that x - x = 0 ?

.

'

Estimate :* F÷=r3

.

'¥sytia.÷FI5=

- a

because

×3=f×6 if ×

30×3= - T×6 if ×< 0



4. If, when you think about a limit, it “looks like” 1 � 1, that means you need to do more work.
Hint: The value of this limit is not zero. lim

x!1
(
p
x2 + x� x)

5. We know that �1  cos(x)  1. Use that fact plus the Squeeze Theorem to evaluate the following:

lim
x!1

e�2x cosx

6. Find any horizontal or vertical asymptotes of the curve below. If none exists, state that explicitly.
On quizzes and tests, you will be asked to show your work, so practice that now!

7. y =
2x2 � x� 1

3x2 � 2x� 1

8. In a differential equations course, you can prove that the velocity of a falling raindrop at time t is:

v(t) = k(1� e�gt/k)

where k is the terminal velocity of the raindrop and g is the acceleration due to gravity. (That is, k
and g are fixed constants.)

(a) Find lim
t!1

v(t)

(b) Interpret your answer above in the context of the problem.
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lim ( FEI -D. Ftx±=lim×f×fI×II=tImaf#×
×→x Fx + × X→x

1

=

lim -×→xtE+ ,

= I

since etxs.ae#zeeztandxtiInaetzx=0=xkIetzxi

We conclude lim COSX

x→ . eT×=o

pp . =
(2×+1)*7 so 1 ;m (2xtD4D_
(3×+174-1)

×→ . abt (3×+74-1)
lim 25¥54, ' 25

=
lim 21¥ =

-

xx → x

So y= }
Is a horizontal

×→ - yzt

asymptote .

So ×= 13 is a vertical asymptote .

=fi→m
.

KG - eT%)=fimak(leg÷k)=k

As time goes on ,
the raindrop gets closer to its terminal velocity .



4. If, when you think about a limit, it “looks like” 1 � 1, that means you need to do more work.
Hint: The value of this limit is not zero. lim

x!1
(
p
x2 + x� x)

5. We know that �1  cos(x)  1. Use that fact plus the Squeeze Theorem to evaluate the following:

lim
x!1

e�2x cosx

6. Find any horizontal or vertical asymptotes of the curve below. If none exists, state that explicitly.
On quizzes and tests, you will be asked to show your work, so practice that now!

7. y =
2x2 � x� 1

3x2 � 2x� 1

8. In a differential equations course, you can prove that the velocity of a falling raindrop at time t is:

v(t) = k(1� e�gt/k)

where k is the terminal velocity of the raindrop and g is the acceleration due to gravity. (That is, k
and g are fixed constants.)

(a) Find lim
t!1

v(t)

(b) Interpret your answer above in the context of the problem.

UAF Calculus I 2 2-6 Limits at Infinity


