Worked examples on limits and continuity

Lily Yen
Due January 19th, 2015

Example 1 Use the graph of y = f(z) in Figure 1 on the following page to
answer the questions.

1. Find the domain of f.

2. Find lim,_5 f(z).

3. Find lim, .5 f(x).

4. Find lim,_, 4+ f(x).

5. Find lim,_, - f(z).

6. Find lim, _, 1 f(z).

7. State all values of z in (=9, 8) where f is discontinuous.

8. State all values of z in (—9,8) where f does not have a limit.

9. List the intervals (as large as possible) where f is continuous.

Solution 1. 1. (—9,8)\ {5}
2. —1
3. Does not exist
4. —1
5. 2
6. 1/2
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Figure 1: The graph of f

7. —7,—4,2,5
8. —4,2
9. (=9, ~T) U (=7, —4) U (—=4,2) U (2,5) U (5,8)

Example 2 Evaluate the following limits analytically. Use the symbols oo,
—o0, and DNE where appropriate. If the limit does not exist, explain why.

S5a% — x
1. lim e
z—0 sin(3z)
2 _
2. lim "+z-6
T—2~ |2 — ZL’|
_ —3z* + cos(z)z® — 3
3. lim —5
z—o0 500024 — 1000 sin®(z) + 6+/x
Solution 2. 1. lim, o % = lim, o 525 - ol p.3l=1
2.
. 2*+x—6 N A
lim ———— = lim —————
T2~ |2 — ZE| T—2~ 2—x
~ im (x 4+ 3)(x —2)
T—2~ 2—x
= lim —(z + 3) = —5.
T—27
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3. The limit is clearly —z555-

Example 3 Evaluate the following limits analytically. Provide graphs of
trigonometric functions when appropriate.

L1 202 — To + 3
o lim —————
e—3- |22+ — 12|
_E)2 _
5 i L2825
h—0

Solution 3. 1.

. 222 —Tr+3 . (2z—-1)(x—3)
lim ——— = lim
e=3- |22+ — 12|  2=3- [(x+4)(z — 3)|
_ lim (2x — 1)(z —3)
e—3- (x +4)(—1)(x — 3)
) 20 -1 3 3
= lim —————— = — =

o3 (x+4)(=1) =7 7

. (h—5)2—25 . h>—10h+25—25
111’[1 R hm
h—0 h h—0 h




