Ai IIM“ ‘ MATHEMATICS

Week-in-Review#1 - Sections 1.1 and 1.2
Math 142 - Fall 2024, by K. Kilmer

Section 1.1

Left-Hand Limit: lim f(z) = L if as « approaches ¢ from the left, f(x) approaches L.

r—Cc—

Right-Hand Limit: lim f(z) = M if as = approaches ¢ from the right, f(z) approaches M.

T—sct

(Two-Sided) Limit: 1i£>n f(z) = L if the functional value f(x) approaches L as z approaches ¢

(from either side of ¢). For a (two-sided) limit to exist, the limit from the left and the limit from
the right must both exist and be equal. Otherwise, we say that the (two-sided) limit does not exist.

Keep in mind that when we are dealing with limits we are only interested in what is going on with
the function NEAR z = ¢. What occurs at = ¢ does not affect the value of the limit.

The line x = ¢ is a vertical asymptote of f(z) if lim f(z) — too or lim+ f(xz) — £oo. These
T—cT T—C

limits are referred to as infinite limits.
In this section, we learned how to estimate a limit numerically and from a graph.

Keep in mind that when stating our answer involving limits, we use an equal sign only if the limit
exists (approaches a finite number). If the function increases or decreases without bound as we
approach the particular value of x we state the limit ”Does Not Exist” but we can sometimes
describe the way in which it does not exist by using an arrow and 4oco.

. Use the graph below to find each of the following, if it exists.

(a) lim f(a)

Jim ) 119
121Y i
. f(z)
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4 g i
(c) lim f(x) (h) lim f(x)
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» (d) lim f(z)
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(e) lim f(z)

r—5

(j) For what value(s) of k does linrk f(z) not exist?
T—r
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42® — 32 — 3
2. Let f(z) = i Complete the following table and use it to estimate the limits below
222 —x — 21

numerically. If the limit does not exist, describe the way in which is does not exist. If needed,
round your values to four decimal places.

x f(z) x f(z)
-3.1 —-2.9
—3.01 —-2.99
—3.001 —2.999
(a) lim f(z) (b) lim_f(z) () lim_f(z)
T——3~ z——3*1 z——3
(d) What can we conclude is occurring on the graph of f(z) at x = —37

10_332’ lf$<5
3. Letf(x):{ 3r+7, ifxz>5

Use a table of values to estimate lin% f(z).
T—
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Section 1.2

e Let f and g be two functions, and assume that lim f(z) and lim g(z) both exists. Then

1.

e To evaluate lim

Tr—cC Tr—cC

lim & = k for any constant k
Tr—rC

limz =c¢
Tr—cC

lim(f(x) + g(x)] = lim f(z) + lim g(z)
lim|(z) — g(x)] = lim f(x) — lim ()
lim kf(x) = k lim f(x) for any constant k
lim| () - g()] = [lim /()] [lim ()]

lim f()

. ) T—C -
1 = fl
@) Tt e 70

lim[f(z)]" = Llcl_)mc f($)}n where n is a positive integer

r—cC
glg_}mc Vf(z) = T\I/glc1—>mcf($) = VL,L > 0 for n even.

f(x)

(@) in this class, try direction substitution to evaluate both the limit of the
T—ec g(x

numerator and the limit of the denominator. There are three possibilities:

1.

If you get a nonzero number as a result for both the limit of the numerator and the limit
of the denominator, your answer is just the quotient of the two numbers. Note: If you are
dealing with a piece-wise defined function, you may need to investigate a little further.

If you get zero as a result for both the limit of the numerator and the limit of the denominator,
the requested limit is in indeterminate form (i.e. 8). In this case, you must algebraically
manipulate (factor, conjugate, common denominator, write absolute value as a piece-wise),
cancel, and then do direct substitution again.

If you get a nonzero number as a result for the limit of the numerator and zero as a result
for the limit of the denominator, (i.e. %), then the limit does not exist and you have
an infinite limit. You can evaluate the function on either side of x = ¢ to further describe the

behavior. You can also conclude that z = ¢ is a vertical asymptote.

5. If lim f(x) =10 and lim g(x) = —8, find the following:
T2 T—2

(a)

(b

) lim

liny (5(x) — /() + 2 — 4)

f(xz)+ 10
a2 g(r) — 22
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6. Evaluate the limits algebraically. If the limit does not exist, state so and use limit notation to

describe the infinite behavior. For each function, describe what is occurring on the graph of the
function at the value of x that the limit is approaching.

(a) lim 22+ 52 +6
e—34x2 +13x + 3

x2 — 81

(b) lim —© o
z——9 322 4 20z — 63

ol VETIB
r——3 z+3

Copyright (©) 2024 Kendra Kilmer Page 4 of 6



X IIM“ ‘ MATHEMATICS
. TEXAS ALM UNIVERSITY Week-in-Review#1 - Sections 1.1 and 1.2
Math 142 - Fall 2024, by K. Kilmer

2+ 3z
d) lim ——
( ) x%l 3- (ﬂS‘ — 3)2

Rello
8=

z—9 9 —

8

7. Algebraically evaluate the limit below. Assume A is a real number such that A > 0.

. Az? + 2Ax
lim — &
x—=—2 x4 +x —2
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8. Given f(z) below, find each of the following. If the limit does not exist, state so and use limit
notation to describe the infinite behavior.

2
z —|—x7 ifx<7
3—=x
— 7 <10
dr—20 TS
5% — 43, if x > 10

(a) lim f(z)

z—3t

(b) lim f(x)

7
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