Use limit laws to evaluate limits
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xample (1) : Compute (x,y)llﬁo,()) exp <x2 n y2>

Solution: Set 72 = 22 + 32. Then
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E le (2) : C t li os(zu)
xample (2) : Compute (9,9 (1,1,0) cos(ryz)

Solution: As lim,, »)1,1,0)2y — 2 = 1 and lim(, y .)_.(1,1,0) c0s(zyz) = cos 0 = 1, the answer
is 1.

Determine if the limit does not exist

4 —
Example (1) : Show that the limit lim Ly
(z.y)—(2,-2) 4 + 2y

Solution: As the denominator approaches to zero but the numerator is not, the limit does not

exist.
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Example (2) : Show that the limit  lim 5 yQ‘
(z,9)—(0,0) 2 +y

Solution: Let (z,y) approach to (0,0) along the straight line y = mx, where m can take
2 _ 2
any real value. This amounts to substitute y = ma in the limit and so lim % =
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) (1—-m?)2? 1-m?
lim =
(29)—(0,0) (1 +m2)z2 1+ m?
along y = z, is 0; and when (z,y) goes to (0,0) along y = 2z, is not zero. Therefore, the limit

. As m can be 1 or 2, the same limit, when (z,y) goes to (0,0)

does not exist.

Example (3) : Determine if the limit lim LYz exists or not.

(2,9,2)—(0,0,0) 22 +y? + 22
Solution: Convert to spherical coordinates to get

Yz 03 sin ¢ cos @ sin ¢ sin @ cos ¢

(2,,2)—(0,0,0) T2 + y2 + 22 p—0 2

= 11n(1)psin¢cos€sin¢sin€cosqb =0,
p—

as for any value of § and ¢, we always have
| sin ¢ cos O sin ¢ sin 6 cos p| < 1.

Therefore, the limit exists and its value is 0.



