Calculus

Write your questions and
thouahts here!

1.1 Limits Graphically Name:

(What is a limit?

A limit is the a function from both the left
and the right side of a given
\_
Example 1
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f(=3) = f(=3) = f(=3) = f(=3) = f(=3) =
lim f(x)= lim f(x)= lim f(x)= lim f(x)= lim f(x)=

Limit: (geeky math definition for Mr. Kelly)

Given a function f, the limit of f(x) as x approaches c is a real number R if f(x) can
be made arbitrarily close to R by taking x sufficiently close to ¢ (but not equal to ¢). If
the limit exists and is a real number, then the common notation is lxi_r)tclf(x) = R.

What is a one-sided limit?

A one-sided limit is the a function approaches as you
approach a given from either the or side.
Example 2

y
7 ; f “The limit of f as x approaches 3 lim f(x) = -1
o from the left side is —1.” x-3~

—\ “The limit of f as x approaches 3 lim, f(x) = 2
from the right side is 2.” x-3+




1.1 Limits Graphically

Write your questions and

thouahts here!
Example 3
. i = b i = 1 = Y
2 fim 00| b Jim ()= c. lim f(x)
d. limf(x)= |e limf(x)= |f. lim f(x)= ” ‘l \
X—> X—0 X—3"~
1 C
lim f(x)= | h. lim f(x)= |i. f(=2) = , ,
g- lim (x) lim f(x)="|1.f(=2) e
S **2L‘ \\
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\
@hen does a limit not exist?
1.
2.
3.
G
Example 4
Sketch a graph of a function g that 6
satisfies all of the following conditions. 5
a. g3)=-1 s
b. ima(x) =4
X—3 1
C. hmg(X)= 1 76 -5 43 21, 2 4 5 7
x—>-2" 2
d. gisincreasingon —2 <x <3 3
e. lim9™)>[im9 *
X—-2" x—>-2* -
, Example 5
Write T (true) or F (false) under each statement. N
Use the graph on the right.
a. lim f(x)=1|b.limf(x)=2 |climf(x)=1 ) O—e®
x—>-1" X=! X—1"
d. lir{} f(x)=2 |e. lirrll f (X) = does not exist i
X= X—
-1 1 2 3
f. lim f(x)=1lim f(x) |e lim f (x)= does not exist o l
Xx—0" x—0" X—>

Now

summarize
what you
learned!




1.1 Limits Graphically m
Calculus Name:

| For 1-5, give the value of each statement. If the value does not exist, write “does not exist” or “undefined.” ‘

1. L
a. lim (0= b. f(1) = c. lim (0 =
4 limt®=  eft-D= /@)=
g. hm f(x)= h. hm f(x)= L lim f0 = g
2. I
a. lim f0 = b. f(1) = ¢ im f(x) = :l
X—>-3 x—1 Y\J f—
d. hm f(x)= e.f(3) = f. hm f(x)= %1 ]
g lim f (0= h. f(=2) = i f(4) = T\
X——2 :: \
+d
3. v
a lim f() = b. f(3) = c. lim f0 =
x—3" x—0 \ ’
. . \ 1: o)
d lim f) = e. f(0) = f.limfx= \ . R
Xx—3 X—3" A \u}/i N ‘} M
8- llmf(x) = h. f(]-) = i. f(—1.6) = : Y L
4. y
Jim fFx) = b. f(2) = Jim F 0 =
> im ! “ lim 100 &4
d. lim f) = e.f(4) = f. hm f(x)= O—>
x—>-1 x—1 1-—?—?
g lim f(0= h.f(1) = i lim f 0 = :




5

a. hm f(x)= b. f(—1) = C. hm f(x)=
d. lim (0 = e. f(=3) = f lim f (0=
g f(3) = h.limf0= i f(-4) =

J\//

6. Sketch a graph of a function f that satisfies all of the
following conditions.

a. f(=2)=5

b. lim f (0 =1

X—-2

C'limf(x)=3 7 6-54-3-2-1 | 12 4 5
x—>4* -
d. fisincreasingonx < —2 f
e. IimfO<limf®
X—4~ x—4"
7. Sketch a graph of a function g that satisfies all of the
following conditions.
a. g(1)=3 6
b. i m9) =-2
x—l .
1 x
C. limg(X)ZS 1654321 | 12 4 s 7
x——3"

d. gisincreasingonlyon—-5<x < —-3andx >1

e. lim9™) >1ima™

X—-3" x—>-3*

8. Sketch a graph of a function h that satisfies all of the
following conditions.

a. [imh(® = h(-2) =1

X—3
b. h(3) is undefined.
C. xl}g_ h(x) < xBEnZJr h(x)

d. hisconstanton —2 < x < 3 and decreasing
everywhere else.

1 2 3 4 5




1.1 Limits Graphically Test Prep

1. The graph of the function f is shown. Which of the following statements about f is true?

¥

8| - (A) lim f(x) = lirr; f(x) (B) lim f(x) =4
71- ‘ ‘: x—a X— x—a

iy (O limf(x) = 4 D) lim f(x) = 1
4 ! . x—b x—b

8

l .

(E) lim f(x) does not exist.
x—-a

a T

2. The figure below shows the graph of a function f with domain 0 < x < 4. Which of the following
statements are true?
y

L. liI%l_ f(x) exists.
X—

II.  lim f(x) exists. ,/:_.
x-2%

II.  lim f(x) exists.
xX—2

of 123 4
Graph of f
(A) Tonly (B) II only (C) TandlTonly (D) Iand Il only (E) L II, and III

3. If [x] represents the greatest integer that is less than or equal to X, then lil‘(l)l [)26—] =
x—->0"

(A) =2 B) -1 < ) o (D) 2 (E) the limit does not exist

4. Consider the function y = f(x) shown below. Which of the following statements is true?

A}

5 (A) lim f(x) =3

4 .
St ®) f1) =1
N

" _ o (C) f(x) is continuous for all x.

1
2 | (D) lim f(x) = f(1)

_q J (E) None of the above
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