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Limits with Trig, Exponential and Log Functions

Name: Date:

Concepts

e Limits of Trigonometric Functions and the Squeeze ¢ Limits at Infinity with Exponentials, Logarithms
Theorem and Arctangent

o Continuity of Trigonometric, Exponential and
o Limits of Exponential and Logarithmic Functions Logarithmic Functions (theory)

Limits of Trigonometric Functions and the Squeeze Theorem

0
1. Each limit gives — on direct substitution. Rewrite the quotient with a trigonometric identity, cancel,

and then substitute.
. 1—coszx
a) lim ——
z—0 sin®x

sin 2x

b) lim

z—7/2 COST

1+tanz

c) lim ———
z—37/4 SIN T + COS T
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2. Use the Squeeze Theorem for each limit. Write the inequality you squeeze with, and say why it
holds.

1
a) lim z? <2 — cos )
z—0 x

b) lim \/E esin(l/a:)

z—0t

Limits of Exponential and Logarithmic Functions

3. Find each limit. Where the answer is co or —oo, say which, and decide it from the sign of the
quantity that approaches 0.

a) lim /(=7 and lim /(=%
T2~ z—2F
b) Is the line 2 = 2 a vertical asymptote of y = el/(4=2*)7 Is ¢ = —27

lim In(si
c) Jim, n(sin z)

d) lim

z—1- 1 — €x_1
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4. Each limit is indeterminate on direct substitution. Use a law of logarithms or factor an expression
in e” (or in 3%), then evaluate.

a) xlg‘% [In(z? — 9) — In(2z — 6)]

e — et — 2

b) lim
z—In 2 et —2
27% — 1
c) lim ——
z—0 9T — 1

4
d) lim 28 ()
z—1 loggx
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Limits at Infinity with Exponentials, Logarithms and Arctangent

5. Some of these limits exist and some do not. Evaluate each one that exists, and explain why each of
the others does not.

a) Illgloo cos (e")
b) Jim_ cos (€®)
. 2
c) xlgglo arctan (a: - 53:)

d) lim >

z—o0 3 —Inx
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6. Evaluate each limit. For a quotient of exponentials, divide the numerator and the denominator by
the exponential that dominates in the direction x is going.

4eT — e

a) lim ———
x—o0 3 4+ 2e2x

. 5T — 47

) I e

. de= 2 41
c) lim ——
z——00 3 — e 2%

d) lim [In(2z+1) = S In (2% + 3)]
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Continuity of Trigonometric, Exponential and Logarithmic Functions

7. Find the largest intervals on which each function is continuous. For each one, name the facts about
continuous functions that justify your answer.

a) f(x) = arcsin(lnz)

b) g(z) = Y2

c) h(z) =1In(cosx), for =27 < x < 2w
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Synthesis — drawing on several topics in this set
8. Let 2o g
——— x<In3,
fla)={ =3
k + 6e™ %, x> 1In3,

where k is a constant.

a) Find the value of k that makes f continuous at z = In 3.

b) With that value of k, find lim f(z) and lim f(z), and state the horizontal asymptotes of f.

c) Explain why f is then continuous at every real number.

Want the harder problems and the worked solutions?

The Challenge Problems set and the Answer Keys for Limits with Trig, Exponential and Log
Functions — with the reasoning written out in full — are available at tutorinmontreal.ca.
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