Question:
Calculus: Early Transcendentals 5th Edition: Page 112 Question 33
Calculus: Concepts and Contexts 3rd edition: Page 115 Question 25
Calculus: Concepts and Contexts 2nd edition: Page 118 Question 23
Solution:

We know that for any z, | cos(207wz) |< 1. Tt follows that
| 22 cos(20mz) |< 22

or equivalently that

—2? < 22 cos(20mx) < 22

Since

lim —z2 = 0 = lim 22

z—0 x—0

the Squeeze Theorem tells us that

lim 2% cos(207z) = 0

z—0

The graph of 22 cos(207x) on the interval [—1,1] is given below. Because of the factor of 207, cos(20mz)
oscillates many times between 1 and —1 as x ranges between —1 and 1. Therefore the graph of 22 cos(207z)
bounces back and forth between the graphs of 22 and of —z2. To illustrate how the Squeeze Theorem is
being used, the graphs of 2 and —z? are also included.

05 y=x2cos(20nx)

Though your solution did not require it, the graph below is of the same three functions but this time on
the interval [—.3,.3]. This gives additional evidence to support the assertion that

lir% 22 cos(20mz) = 0.
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y=X 2cos[QOrcx]
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Solution:
We know that for any z # 0, | cos(2) |< 1. It follows that
2
4 2y < h
| x cos(z) <z

or equivalently that

2
—2t <ztcos(Z) <zl
x

Since

lim —z* = 0 = lim z*

xTr— Tr—
the Squeeze Theorem tells us that

2
lim 2 cos(=) = 0.
T

x—0

(Note that the function cos(2) behaves very much like the function sin(1) near = 0 in that it oscillates
between —1 and 1 infinitely many times in any interval around 0. The picture below shows the graph of

cos(2) together with the graphs of +x* on the interval [—.1,.1]
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