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Pre-Ccaleculins Notes
Section 12.1 — lnkro to Limlts

Today we will look at limits, so let's talk about what a limit is...
4y

Ex.1) y=2x-3

QUESTION: As the x values get closer to 2,
what are the  values getting closer t0? ___\
= > X

NOTATION: lim 2x-3 = !
or
asx—>2, y—> \ M

WITH CALCULATOR
Go to table and look at the x values as they approach 2. What are the y values approaching? k

WITHOUT A CALCULATOR
Could we simply substitute the 2 in for x in y =2x—-3? Ves. \3 = 2 () -3
| Yz 4-3
We call this the SUBSTITUTION METHOD. YU s |
J
That was a really .simp[_ez}rrob/em. Lets try something more challenging.
x* - 11 Cax — 3 =47 ,
Ex. 2) yzm___%f z+12 e . 2 W= Ix-3 Y
X — W hele @ (% -,S> -
QUESTION: As the x values get closer to 4, ;
what are the y values getting closer t0? S « > X
/

2 11x+12
NOTATION  lim 25 —11¥*12 e
> X x—4 v

or :
asx—> % .y 2
WITH CALCULATOR

Go to table and look at the x values as they approach 4. What are the y values approaching?

Do you see a value for ¥y when x =42 __ O Why not? _would lbe &'\VQA»'W\S by ero

Put your calculator on the "ASK" table function and complete the following table:

X 3.9 3.99 3.999 4 4.001 4.01 4.1
)}
%.3 %.9¢ %.99¢ S S - 86L 8. 0L, o
Therefore limwz 5
x—>4 x—4
iy WITHOUT A CALCULATOR
. _ . ; 2x° —11x +12 ) .
Could we simply substitute the 4 infor x in y= . ?__Yo Why NOT?_d&4am = O
x -—
So how do we do this problem without a calculator? Foactwr and NAUL(,Q,\




(2ro2 X x=d ) 5,3

()

Now what do we do to get the y value to goes with x =47?

C2xt —1lx+12
x—4

—
—

s.(&)

2(4) ~3

We call this the CANCELLATION METHOD OR _ DIVIDING OUT TECHNIQUE

Now let'’s focus on using the calculator and table for awhile.

3 2
X —-x +x-1

Ex.3) For f(x)= : , lirrllf(x) = <
oo asx—>__ |\ , y>_ =2

WITH CALCULATOR
Go to table and look at the x values as they approach 1. What are the y values approaching?
Do you see a value for y whenx =12 no Why not? denom would be oy
Put your calculator on the "ASK" table function and complete the following table:

X 0.9 0.99 0.999 1 1.001 1.01 1

J \.8\ | ).4%0) | \.29¢ 2, 2.00% | 2.0201 | 2.2

4 .
Ex.4) For f(x)=———, limf(x) = B
vx+1 -1 ok
WITH CALCULATOR
Go to table and look at the x values as they approach 0. What are the y values approaching?
Do you see a value for y when x=02___no Why not? denom, wWowld be e
-l -.0! = 0o\
X 05 L9 8599 470 £.001 201 31
¥y V,a94%4%> | V. A4S |\, 9q99% PR L,000% | 2,005 2.0%¢g
Fllg
Ex.5) limXE2 - . S
x—>—4 X+ 4

WITH CALCULATOR:

X -y .\ ~% .0\ - .00 -4 =.35999 ~3+99 -3.9

F WAL 19 MO FS) | (4TS ‘5 150028 |+ S02%) |LSuLaa
Ex.6) lim>2X - \

x>0 x

WITH CALCULATOR: Put your mode in RADIANS/

X =\ =0\ =.00| O « 00\ 0l o\

Y L9833 | . A%99% |, 999349 \ 1999999 | , 49399 | 9o ¢33

Now let's do the following problems using the SUBSTITUTION METHOD - NO CALCULATOR!

Ex.7) lim

x—2

kel
x+1

A — =)

=

& |

W =% )
3

0
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0+3 g

Ex.

X

o)
)

. 3x
ex 10y lIMeET | e . e

x—>2

)

lim arcsin(gj - 0resSin (5_‘3)

Ex. 11)

whot ovv\.j'ze, has & sinevelye of % 2

x—3

=

limlnx . 2\ne = 2-)\

«
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Ex. 12)

x—e”

limeos(23) | ye (2 E) - coem

Ex. 13)

X=p
2

Do functions always have a limit? Let's look.

Ex. 1) —M
A 5 & =

QUESTION: As the x values get closer to O,

what are the y values getting closer to?

NOTATION 1imH - DNE

m.]

x—»0 X

A

WITH CALCULATOR

As x = 0 from the left side, y — =\ or always is __ =\

- i
x—=0" ¥

We call this the fef*- hand limit

As x —>0 from the right side, y—> ¥\ oralwaysis__ ¥ |

We call this the right-_hand limit or lim ‘x_l = % |

0" x

Since the y values are approaching different numbers form the left and right,
we do not have a general or overall limit.

limk—! =
x>0 x

daes

Thus ngt eX\sY

Notice: The left-hand and the right hand limits MUST be the same number in order for the function to

have a general limit.




2
Ex. 2] y= af

X—5

QUESTION: As the x values get closer to 3,

what are the y values getting closer t0? . sk

2x

NOTATION. |ljm — = DNE
-3 X

WITH CALCULATOR

As x — 3 from the left side, y —» — oo

x| 29 | 299 | 2099 | 2.9999

LA T ¢ { ~S9¢ ‘ —%99¢ ' = BN

2x )
__“_

X =3

Thus the fleft- hand limit or hm

x—»3"

As x —>3 from the right side, y —> ~ &2

X| 3 [ 30001 |  3.001 [ 3.01

3.1

y’ * oo ’ boooz., boo , box

2x = -+ o
— =
=3

X

Thus the right-_hand limit or hm

x—3"

we do not have a general or overall limit.

2x
_‘7

X

&oe.s not e ¥is+

Thus im

Since the y values are approaching different numbers from the left and right,

b

B R Xi -__DNE

x>0

WITH CALCULATOR

As x — 0 from the left side, y —> <

Thus the feffr- hand limit  or Iim

w——

3 =

x—0"

As x — 0 from the right side, y — :io_

Thus the right- hand limit or Iim Lﬂ = i
gy - fang Jimi .

x—0"

Thus |im { = _ddeswok @xicy
-

x—0

[ Please note that some books DO allow a limit to be +% or —o , but your book DOES NOT.




1 ;
Ex.4) f(x)= ﬂgxﬂ - (greatest integer function) Y
i 1 . 1
im|—x|= im|—x|= >
X2 »3 O x—37 3 J O « > X
.
1 .
lim)=xj= mj—xj=
x—2" 3 ] =33 |
il I p L]
al37]T ONE S3YT DNE
Now, let's see if we can determine limits by just looking at a graph.
(x* -1, x<0
2%, D=z x<l
y=x1 x =1
—2x+4, l<x<2
0, 2xx<3
la. Does f(-1) exist? Ib. lim f(x)= le. lim f(x)—
W —F(;-'\) - O x—>—1" O x—~1"
Id. Does f(x) have a limit at x =~1? le. Is f(x) con‘hnuous at x=-1? )
Wae o S FOO) =0 war e ) = &M_va'\ £ (x)
2a. Does f(0) exist? 2b. hm Yit e = 2c. lim f(x)=
o — hole ' =
2d. Does f(x) havea limitat x =0? 2e. Is f(x) continuous at x =0?
3a. Does f(1) exist? 3b. lim f(x)= 3c. lim f(x)—
— x>l x—1"
e £0) = L
3d. Does f(x) havea limitat | 3e. Isthelimitat x=1 the 3f. Is f(x) continuous at
=iy . 0 -?‘(x\— same as the value of f(x) at T
J(Y/Q *x -3\ ¥=1% nNwo Muo
4a. Does f(2) exist? 4b. lim f(x)= 4c. lim f(x)—
. x—2 ) x—52
4d. Does f(x) havea limitat | 4e. Isthelimitat x=1 the 4f. Is f(x) continuous at
=22 Qoo F0)=0 same as the value of f(x) at % =P
\/Xuj X2 ) x=1? rwo -
L




