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Chapter 2 Limits and Continuity
_ The Concept of a Limit

a) Learn the concept of limits.

b) Study the existence of a limit by checking one-sided

Learning objectives limits.
Find the limit of a function algebraically and graphically
if it exists.

One-sided limit.

Numerical Evidence.

Graphical Evidence.

The value a function approaches as the input approaches a specific value.

lim f(x) = L : The limit of f(x), as x approaches c, is L.

X—C

The limit of f(x), as x approaches ¢ from the right sideis L.

lim f(x) = L,

x-ct

The limit of f(x), as x approaches ¢ from the left sideis Lo.

lim f(x) =L,

xX—->c™

A It exasts 1f and only if both corresponding one-sided hmuits exist and are equal.

That 1s,

lim f(x) = L, for some number L, if and only if

X—C

Jim £ = lim f0) = 1.

\
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{ Bilsl: Evaluating a Li

mit Numerically
Exercise page 76

Use filiimerical and giaphical Byidenee to conjecture values for each limit. If

possible, use factoring to verify your conjecture.
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1 x? -1
pege76 -1 x—1
Forx < Forx > I A
f =S ]
x f(x) x f(x) *-=1
. 2_1 . x2—1 _
lim "= = AT
I x? -1
xl—1;rll x—1
Q5 3x—9
—— lim
pege77 x-3x*—-5x+6
For x < For x >
X f(x) x f(x)
. 3x—9 ; 3x—9
tim = Hm s =
li 3x—9
im
x>3x2—5x+6
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xX—2
Q lim —
pege77 *2x°—4
X f(x) x f(x) J
x—2 l x-=2 _ -
= m =
xl_l)"l x2—-4 x— *t x2-4
li x—2
m
x->2 x2 — 4

_: A Limit That Does Not Exist

. ox—2
3repeated) - 1M -7
For x < For x >
X f(x) x f(x)
x—2 . x—2 _
xl—l>nl 24 xl—l>n1 x2-4
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[;- Determining Limits Graphically

Use the graph of f(x) to answer the following questions.

@- f(=2)

(b)- lim f(x)
x—>—2

©- f(—1)
(@- Lim £ (x)

-4 -3 =2 -1 1 2 3
—14

Use the graph of f(x) to answer the following questions.

@-f(=2) .

54
(b)- lim_f(x) 4l
—»-2%
F AN
. (©- lim f(x) 51
2 x—>=2 k
= 14
3  @d-limf(x) R — A’x
= X2 —4-3-2-1] 1 2 3 4
ET, L Identify each limit or state that it does not exist
Rpege 77 g
8 @ lim @) f»_
x-0 | il
f(x) |
(b)- lim £ (x) 5 &
(c)- lirz)l f(x) — e
x— “ \1
24
(d- lim f(x) &
x—2

(e)- lim f(x)
- Lim £(x)

©- lim f(x) (0)- Lim f(x)
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Q X
pege 3
Given ¢ (x) =+ 42
x—2+1

@- f(1) =
()- lim f(x) =

©- lim f(x) =

@- Lim £ (x) =
©)-f(2) =
- Lim f (x) =

- Lim f (x) =

Epege
(@)- f(4) 1s undefined

(b)-f(-1) =1

(©- lim f(x) =1

(d)- f(x) is continuous at x = —1
(e)- f(x) is continuous at x = 0
®- f(x) is continuous at x = 1

@- Lim f(x) =

Pageb5

ifx<l1

ifx=1
ifl<x=g?2
ifx>2

Use the graph of f(x)to answer the following

Y
A
34
2+ o
1__
; ; I I P X
-2 -1 1 2 3 4
—1+

Indicate whether the following statements are true or false. Justify your answer.

\

—4 -3 -2 —1
_1-

H—F——+»X
y234
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pege

Q  Usethe graph of f{x) to answer the following questions

4

21
?\

] ¢ ¥’
e M R A — > »
-6 -5 —4 -3 -2 -l 1 2 3 4 5 6 7 8 9 10

_]—

_2_

_3_

—44

75__

¥ (a)  lim f(x)

x—=—1"

(b)  lim_f(x)

a——1

() xl-iffﬂf (x)

(d) lim f(x)
x—=0"

(e) lim f(x)
=0

M limf )

(2) ;Eﬂof (x)

O lim £

(1) Is fix) continuous at x = 0?

(J) Is f{x) continuous at x = 27

Q . Use the graph of fix) to answer the following gquestions

pege

(@) f(0) =

(b) lim f(x)=
x=0.5"

(e) lim f(x)

(f) lim f(x)

Page6

(c) Is the function continuous f(x) x =057 Justify

k) f3) (1) Is f{x) continuous at x = 5?
y
A
2.5+
2ﬁ7
1.5+
l__
05+
—45 —4 —35 —3 —25 -2 —1.5 —1 =05 05 i/ 15 2 25 3 35 4 45 5
—0.5+ O—0
-1+ ®
-5+
_ ~

(d) Is the function continuous f(x) x = 17 Justify
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L Bl Graph a Function
Sketch a graph of a function with the given properties.
_Q23 f(=1) =2, f(0)=-1, f(1) =3 and lim f(x) does not exist
pege 77 x=1
&
e li d li
pege 77 f(O)_]-; xg’g'_'f(x)_z,van xi’g!;f(x) =3
&

N

W

&

L]
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Q21

Q22

Paged

pege 77

il A Case Where One-sided Limits Disagrﬁ
-2

Evaluate lim — y T
x-2 |x=2| lx— 2]
2_
1 o
X
-1 0 I 2 3 5 g
=2
x+1
Evaluate llml2 |
x—1 x¢-1
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( B Approximating the Value of a le]t-]
Q17 Evaluate: lim ta:x
pege 77 x>0
For x < For x > :
x| f@ x| f@
tanx e tanx
i = ll ==
xl_l, - X x—» +t X
. tanx
lim
x-0 X
Q 15 _1
Evaluate: lim e +*
pege 77 x>0
For x < For x >
X f(x) x f(x)
1 _i 0.2
lime 22 = lime »* =
x- x— *
_1
lime x*
x-0
Notice:
Assessment: Please go to the link and solve the assessment
https://forms.office.com/r/vXKMMTQA55
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