m Exercises

1. Suppose that lim., 3.0, 0 flx ¥)
gbout the value of £(3, 1)7 What if f is continuous?

2. Explamm why each fimetion 13 continuous or disconfinuous.
(a) The cutdoor temperature as a fimction of longitude,

3-4 Uze a table of numerical values of f{x, ) for (x, ) near the
origin to make a conjecture about the value of the limit of fix, ¥)

latitude, and time

6. What czn you say

() Elevation (height above sea level) 2& a function of

longitude, latitude, and time

(c) The cost of a taxi ride az a function of distance traveled

and time

as (x, ¥) —» (0, 0). Then explain why your guess is correct.
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5-22 Fmd the limit, if it exists, or show that the limit does
not exist.
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H 23-24 Use a computer graph of the function to explain why the
limit does not exist.
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25-26 Fmd Alx. ¥) = gl fix, ¥)) and the set on which & 1s
continuous.
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[ 27-28 Graph the function and observe where it is discontinuous.
Then uze the formula to explain what you have ohserved.
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29-38 Determine the set of points at which the fimction is
continuous.
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35. f(x,y, z) = arcsin(x’ + y* + z7)
3. flry,z)=+y—x'Inz
LA
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] if (x ) =0.0)

39-41 Use polar coordinates to find the limit. [If (z, 0) are
polar coordinates of the point (x, ¥) with » = {, note that » —» ('
as (x,3) — (0, 0).]
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. At the beginning of this section we considered the function
N sin(x” + y')
S ==

and guessed that f(x, ¥) — 1 as (x, ¥) — (0, 0) on the basis

of numerical evidence. Use polar coordinates to confirm the
value of the limit. Then graph the function.

[ 43. Graph and discuss the contimuity of the function
EnXy .
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(a) Show that f(x, y) —» 0 as (x,y) > (0, 0) along any path
through (0, 0) of the form y = mx® with a < 4.

(b) Despite part (a). show that f 15 discontimuous at (0, 0).

(c) Show that f 15 discontinuous on two entire curves.

45. Show that the function f given by f(x) = |x| is continuous
on . [Himt: Consider [x — a|* = (x — a) - (x — a)]

86, If ¢ & I, show that the fimction f given by f(x) =c - xis
contimonus on [



