Limits: Understanding and Finding June 29, 2015

LIMITS To Find a Limit: Summary

El

GOALS: 1. Understand how the limit of a function at a point is
different from the value of the function at the point.
2. Use graphing to determine existence of a limit.
3. Find limits analytically.

Homework for Sections:
1.2 Finding Limits Graphically and Numerically
1.3 Evaluating Limits Analytically

1.2 p. 52 Definition of Limit: be aware
skip p. 53, top p. 54
#1,[7, 9 graph only], 15-22all, 71

1.3 #1,3; 59,13, ...25; 15, 27-37, 41-63, 67-73
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1.2 Finding Limits Graphically and Numerically

Drive exactly 50 m/h.
What distance do you approach as you approach a time of 30 minutes?

ZiFree Objects y /
Lofx)=5/6x 0 < (80, 50)
Z1Dependent Objects
Lo A = (60, 50)
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1.2 Finding Limits Graphically and Numerically

Calculus Home Page
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Dws'é(ex.sf?
gb”s l«"\ K(X ) exist?

Or: Is there a value that y approaches as x =»8 ?
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1.2 Finding Limits Graphically and Numerically
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1.2 Finding Limits Graphically and Numerically
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Let fbe a functlon defined on an open interva
containing cd except possibly at ¢, and let L be
a real number. \9

Then lim  f(x)=L"
X =->C
means thatforeach €¢>03§>0 >
if 0< ch_<6 then |f(x)-L|<e

X is near 8 eg: x= Jg then yisnear 10 and ¢ is small
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1.2 Finding Limits Graphically and Numerically

How do you Find Limits?

1. Numerically = use only to show how the values are changing

indeterminant

a

azx _ 2o
Him xtl AW 7Y To  DNE
X-22 )\ '4
X 1.9 1.99 | 1.999 | 2.001 2.01 2.1
f(x)
Class Notes: Prof. G. Battaly
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1.2 Finding Limits Graphically and Numerically

How do you Find Limits?

1. N umerically = use only to show how the values are changing

: X~ 2= _ 0 .
/&M < X #32 /{(z)z Y-y = T} indeterminant

X 1.9 1.99 | 1.999 | 2.001 | 2.01 2.1

f(x) |0.2564 |0.2506 | 0.2501 | 0.2499 | 0.2494 | 0.2439
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1.2 Finding Limits Graphically and Numerically

How do you Find Limits?
1. Finding Limits Numerically

X 1.9 1.99 1.999 | 2.001 2.01 2.1

Helpfu' f(x) [ 0.2564 10.2506 | 0.2501 [ 0.2499 | 0.2494 | 0.2439

o see where y values are going as X ->C ———————
Not so Helpful

o tedious

o distracts from overview of function

2. Graphical Approach:
Tells us if limit exists, & suggests a value

Limit exists at x = 2
graph is approaching 0.025)

Limit does]not exist at x = -2 as x -> 2 from both sides

f(x) is unbqunded
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1.2 Finding Limits Graphically and Numerically

When does a Limit NOT exist?
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1.2 Finding Limits Graphically and Numerically
When does a Limit NOT exist?
[ _L\Wf(,() < D {(xﬁ y -1x1
X->¢ x—7¢’ -—
—_9_
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1.2 Finding Limits Graphically and Numerically

When does a Limit NOT exist?

L R 5 5 M. (6 y=ll
X=>¢. x—c" o

-—9.
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1.2 Finding Limits Graphically and Numerically

When does a Limit NOT exist?

[ Lo f(x) 7—‘/@(»&1 {(*\ y =1x]

X=>¢_ X—7¢ -
—_’_

R L. tm bovndl ﬂk
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1.3 Evaluating Limits Analytically

-i(x\- ))(#

Find Limits Analytically

Investigate limits as x = +1 and as X =>-1

X=>+1 ) ,_ ' Indeterminate Form
Subst ‘{(‘ 1. hole in graph at x=1
0 o .
2. limit as x-> 1 exists
X =-1
f(-1) - -2 Unbounded
0 DNE

Calculus Home Page
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1.3 Evaluating Limits Analytically

Find Limits Analytically

i(x\) Il , X+
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1.3 Evaluating Limits Analytically

Find Limits Analytically

-~ ‘ 0
C - | _
(x) = M - x|,
CxrG-1) X=1
as x->+
urbaunces 091 Sge
(hole)
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1.3 Evaluating Limits Analytically

Find Limits Analytically

Class Notes: Prof. G. Battaly
Calculus Home Page
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Subst '{(D: ’—‘“‘ - O . \6&
' (=1 O |
=& 1) xl
e i) X-1
S
-X;’ — L (|4
. X<‘I -~ X*LI IQ)
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1.3 Evaluating Limits Analytically
Find Limits Analytically

‘{(ﬂ ', ,X#FE|

uL:T -{(‘) i:% .\S

{(x el
(xm(x\;) X-

- } The function on the left, f(x), is not defined at x=1 or x=-1.
X ’ ‘ ( d The function on the right, 1/(x+1), is not defined at x= -1, but
< , ) it is defined at x=1, at the point (1, 0.5).

So, these functions are equal, except for the point (1,0.5).
X I That means that as x -> 1, the y values of both are equal,
7 — ———— and they are approaching the same limit, 0.5.
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@

1.3 Evaluating Limits Analytically

Find Limits Analytically

4 XL xsey
X = :

The function on the left, f(x), is not defined at x=1 or x=-1.

)(_’ . 1 The function on the right, 1/(x+1), is not defined at x= -1, but
&£ ~L (|

it is defined at x=1, at the point (1, 0.5).
So, these functions are equal, except for the point (1,0.5).

R 3
) ‘I X‘L l That means that as x -> 1, the y values of both are equal,
— ———— and they j&’%;oachmg the same limit, 0.5.

Unbounded

l
0
h«,e/_
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1.3 Evaluating Limits Analytically
Summary: To Find a Limit

1. Substitute x =c¢
a) If finite number, L, then the limit is L.

b) Ifresults in form, k /O, then fis unbounded
and the limit DNE

2. 1 ; se algebra to find a function that

is equivalent at all but the undefined point, and
substitute again.

3. If still indeterminate, consider special limits:
S X

0O =2
Ooo

: . l—cosx
lim =1 lim———— =0
x—0 X x—0 X
= (sj = (1-cosx)/x
y = (sinx) /x _L--'L—-H-i_%
: I
. Go to Page 1
~(sinx)/x* =
3‘
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1.3 Evaluating Limits Analytically

L. Jarx -2

X=20 X
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1.3 Evaluating Limits Analytically

o, TIx -[2 . o

X=20 X - o
QD\HQ -{2 Jax + /X
(34x v Ja

Q"‘_) A} x ‘
X r3) ™ X (Tl Vam

Ly B R b =S
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1.3 Evaluating Limits Analytically

/@m( -X -f-l\

x=7 1

/&»N %)
_.7 2
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1.3 Evaluating Limits Analytically

E-X — _'5,7% Q‘V
{53 X =9 1-1

~(x-3) g — =
“@é (kedp-3) x->3 Xt3
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Summary: To Find a Limit

1. Substitute x =¢
a) If finite number, L, then the limit is L.

b) Ifresults in form, k /O, then fis unbounded
and the limit DNE

2. I€indeterminate, nse algebra to find a function that O =D
is equivalent at all but the undefined point, and o o
substitute again.

3. If still indeterminate, consider special limits:

S11.x¥ 1 1-cosx
lim — ]]_111 — =
x—0 X
y = (sin x) / x | ¥ =(1-cosx)x
3 2 i : o 1 2 3 S & = : — _ "’j.../. . - ; : i F
Go to Page 1
El
(sinx)/x*

[
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1.3 Evaluating Limits Analytically

x—?l X—a
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1.3 Evaluating Limits Analytically

N
Lom X2 52
x—?l X-a

(P( 2% )
(X\})

2
-Z'V\) X}—&z /Z,)\' )(4-&)(1-%(

X3 K X~
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1.3 Evaluating Limits Analytically

G 3(x)= ——X—L§x~ -F_TS/Af/a_,,
)= x (x=1) |

X
= )(—I)xio
/gm XX L /@,‘;wv;;
X2 0O X O ~27-

= fis 6D o (T
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1.3 Evaluating Limits Analytically

-3 0
r-3% 323 £
" J )( l 7 ) o
x4 = y-o
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1.3 Evaluating Limits Analytically

-3 0
-/éyv\ R _3 — "3"0_ D (0\4-1:)(0\—5\)
x—>4 x o ol kS

DZTS—_—Q | (e +2)

(x-1) (Vors )
&as)=9  _(x~9)

Geiffer 1) (TTT (,r ;

\

Yz/\ \Ri'/ -2 ){/‘;7’ s + lr_T}
x—7
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1.3 Evaluating Limits Analytically

fox 2 3
L =)
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1.3 Evaluating Limits Analytically

wslx |

—

<L

Ny 2 cos X Q

Z
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o : .
j‘ J— Sinax= 2 sihx COSX
7‘7.\3.)( O
E(AX
Cosx oix  LasdX
SAX | Cosx X
CdeAX
|
- &’S M = wslx
2 cos ¥

T cosX
m: X
/

) Homework on the Web

D2
&0533(2 605?’(';"‘)(

1.3 Evaluating Limits Analytically

L. 8 CX+AX) = X

Ax->2 AX
:’Z{'m o?x-l—QAx*e?X
AX =0 AX
2,@«% QAX /@\\’V\. ;7
Ax=20 -AX >

—_—
—
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2(X+0) - 2X
dX=-ax o
6 O
S it
€xXisk
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T.3 Evaluating Limits Analyfically

A xt3

A =7 &

/N
X =72~

x—73—

[@HQHX )\]

< ‘7 R ’
7 4 =
>

L7 2 - X~22

7+ 1 =

19)

D @(m%) 1o

8

"o @3 Lo (x=0)

%

1.3 Evaluating Limits Analytically

G L 6(y)=3
Y =<
/4»« 8,(X —2
S £ Tlgeo) = S
X—=>¢C
_ g(a\ =10
D) Lime [_//x.) 1-264 =3 +a=3
>(7c
o 0 a6 = 3(=C
T 4694997

a
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1.3 Evaluating Limits Analytically

. Tr —
L P(Re)

) B
—>
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