
Stewart Calculus 8e: Section 3.3 - Exercise 54 Page 1 of 1

Exercise 54

(a) Evaluate lim
x→∞

x sin
1

x
.

(b) Evaluate lim
x→0

x sin
1

x
.

(c) Illustrate parts (a) and (b) by graphing y = x sin(1/x).

Solution

Rewrite the limits in terms of one that is known.

lim
x→∞

x sin
1

x
= lim

x→∞

sin 1
x

1
x

= lim
θ→0

sin θ

θ
= 1

lim
x→0

x sin
1

x
= lim

x→0

sin 1
x

1
x

= lim
θ→∞

sin θ

θ
= 0

These limits are illustrated in the plot below of y = x sin(1/x) versus x.
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