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Lesson (2-2)

The Concept of Limit

g
'_
q . . e e
a Use numerical evidence to evaluate the limit
w
= s,
z . x-—4
o lim ,
g x—2 X — 2
'_
q
a
W X
5
3
fx)
wdl
<) >
(=]
x
Q
»
o
5 I x24+x
m -
; 0 | '\-2 —_ X — 2
&
3 x
i x
g | @
a
2 -
: x2—5
lim =
x—2 x—2
g
< x
Q
s
: f(x)
q
< >
q
o]
W
5
I
q
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A limit exists if and only if both corresponding one-sided limits exist and are equal.
That 1s,

g
2 }1_[2 f(x) = L, for some number L, if and only if lim f(x) = lim+ fix)y=1L.
E / X—a Xx—da
2 Use numerical evidence to evaluate the limit
g
2
. tanx
0 ° lim ——
2 x—=0 X
AC
g
X
-
o
= fx)
h
= > <
§a . x=2
i@ "
= X—>L |x p— |
w
-
p-1 x
o
E f(x)
> <
lim e~ /%"
x—0
X
f(x)
> <

g
=
g
a
w
2
I
g
g
=
g
a
w
2
I
g
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Determining Limits Graphically

o Identify each limit or state that it does not exist.

[im f(x)
x—0-
lim  f(x)

Im f(x)

x—-—1

lim f(x)

x— 1"

lim  f(x)

r—=2-

Im f(x)

x—3-

Jim /7
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x—|-

llm f(x)
x=>I+
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lim| £ (x)
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° Use the graph below to evaluate the following limits :

i |

2 5
< :
i 2
- -
“ :
g
=
< 1 >
a 10 5/ 0 § y 2
2 m
pe o
- / E!

s >
=l ®
8 5 3
S e
? H S
E Z
S b mf@=s 2 Jm, f) = SNLYCEN
3 2
& -
5 4. f(-3)= 5. lim f(x) = 6. lim f(x) = 'é'

x-57 x-5t
™ |
a m
a a
< 7. limf(x) = 8. f(5= 9. lim f(x)= <
x5 x--1"
10.  lim f(x) = 1. lim f(x) = 12. f(-1) =
x=-1t x==1

g
2 13.  lim f(x) = 4. lim f(x) = 15. lim f(x) =
o x=2" x=2+ x=2
:
3
E 16. f(2) = 17. lim f(x)= 18. lim f(x) =
a)
W
S
I
g
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—4

2

o Use the graph below to evaluate the following limits :

Ll ) =
4. f(-6)=
f ) 1111114 f(x)=

10.  lim_f(x) =

x==1

13 lim_f(x) =
16. f(-2)=

2.

11

14.

B8

j}

—2

4

|
I
I
I
|
I
- -
I
|
I
I
I
i
I
I
I
l
1

lim f(x) =

x—=-61
Jim_fG) =
f(-4) =

lim f(x) =

x--1

lim f(x) =

x--2*

lim f(x) =

x—+00

5. Jim f2) =

6. lim, f(x) =

9. lim_f(x)=
12. f(-1) =

15 lim f(x) =

18. lim f(x) =

X=-00
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o Use the graph below to evaluate the following limits :

1' ¥
a lim/®=  bf()= c. lim /() = o
x—->-1" x=0 ﬁ ,
d lim /() = e.f(-1) = f.f(2)= (DB
g lim/ = h.lim/(®) = i limJ/(x)= :
x—-1" =" x—2
2. ¥
a im/() = b. f(1) = ¢ lim /(x) = ?3 ;
x—-3 x—l }
d. lim /() = e.f(3) = £ lim/ (0 = \
x—=-2" x=-2" -3 2 -1 1 2
g lim/@=  hf2=  if@)= \\
. A
14
3. ¥
alim/@W=  b.f@)= ¢ lim /() =
x—=+37 x—=0
. i} o !
d. hmf(\’) = e. f(O) = f. llmf(\) = \
-3 =3 ) \-: i .
g Iim/(x)= h.f(1) = i. f(=1.6) =
x=0"
4, o
2 lim/®W=  bf@)= c. lim /()= 1
dlim/@=  ef®)= f lim/ ()= ;
e im/®M=  hfl)=  lim /()= ansen
x=-1" x >
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o Use the graph below to evaluate the following limits :

1. ' spy

a. lim,,, f(x) = b. f(-3) = clim,, ;- f(x) = # 4

d. lim,_,+ f(x) = e. f(2) = f. lim,,- f(x) = / 2 };

g.lim,, s+ f(x)= h. f(4)= i lim,,_3 f(x) = -!s 432 1/ 2 3 4 sx

p_? 4\\’__

2. ‘5..r I

a.lim,, f(x) = b. f(—-2) = c.lim,,_,+ f(x) = 4 ‘

dlim, ,f()= ef(-4)=  flim_f(x)= o/ \\ﬂ

glime s f)=  hf5=  if()= o f i Y
3. T

a.lim, ;- f(x) = b. f(—1) = climy, , f(x) = 4

d. lim,; f(x) = e. f(0) =

glim._;+ f(x)= h.f(3)=

f.lim,_3+ f(x) =

ilim,.,_;- f(x) =

A

I WY

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

a. f(3)=4
b.lim, ;- f(x) =2
c. lim, 5+ f(x) = —4

d. f(—2)is undefined.

€. limx—»—Z‘ f(X) > ]in]x—)—z"' f(X)

- N W

-6

-5 —4 -3

-2 -1

2 3 4 5

6 7
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° sketch a graph of a function with the given properties.

Q@/-H=2 f0)=-1. >

=

f(l)=3and §

lim f(x)does notexist. :

X— %

E

5 q 3 -2 i o 1 >

o

2

@

e

3

©Q/x)=1for-2<x<1, E

i

lim f(x)=3and 2

x—1+ -

a

lim f(x)=1. 2
i)
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a f3)=4

b. lim,_ ;- f(x) = 2

¢ limy g+ f(x) = —4
d. f(~2)is undefined.

e. lim,_,- f(x) > lim,__,+ f(x)

a. g(-5)=-2

b.lim,__¢+ g(x) =4

c. limy,_s- g(x) < g(=5)

d. gisdecreasingonx < —5

e. lime.; g(x) = g(-5)

a. f(1)=2

b. lim,- f(x) = 4

¢ lim .+ f(x) =-3

d. fisincreasingonx < —4

e limeay- £(x) < limg._go f(x)

aaaaaaa

-------

L] L L]
145432

16 -5 4 -3 -2 -
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