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Unit 2 Limits

e Notes and some practice are included
e Homework will be assigned on a daily basis

Topics Covered:

7

Qe Limits from Graphs

Graphs from Limits

One-Sided Limits & Continuity

Creative Factoring

Algebraic Limits

Intermediate Value Theorem

Asymptotes, End Behavior & Infinite Limits
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Limits from Table of Values

X -0.3 -0.2 -0.1 0 0.1 0.2 0.3

fix) [ 1971 | 1987 | 1997 |undefined| 1997 [ 1987 [1.971

g(x) |2.018 | 2008 [2.002 |2 2002 | 2008 |2.018

hix) | 1 1 1 P 2 2 2

Find the following:

@  limfx) =

(1) limeg(x) =

(G0 THE

X 275 29 2.99 2.999 3 3.001 3.01 S 325
Foa 85315 3.710 3.970 5.997 5 6.003 6.030 6.310 6.813
g(x) | 1.99499 | 199950 | 1.99995 | 1.99999 | und 2.00005 | 2.00050 | 2.00499 | 2.01
h(x) | 1.99499 | 199950 [ 1.99995| 199999 | 2 6.003 65.030 6310 6813

Find the following:

@ lmf = (0
® @ limg® =

(c) ﬁg} i x\}m‘é




Finding Limits from a Graph

1. Use the graph to evaluate the limits below

ST S JEEECE, e[, 76| e
f(=2) q Jim_ f(x) 5 g | lim f(x) Yy | Jim £(x) DNE
f(0) DﬂE Jim_ f(x) u k. | lim, f(x) Q lim £ (x) ONE
m. | f(2) Q Jim f(x) O o. | lim f(x) " | lim £Cx) DNE
a. | f(4) ’DHE Jim_ £ (x) ~| s. | lim f(x) OO lim £ (x) DN
2. Use the graph to evaluate the expressions below.
IR
e [FE3 T Sl b. c. | Jimf@) < |
d. | Iim 7 - O e. [ im FEA =0
g | limf) — | h. | Imfe) DNE
i A(B) ONE k. L | lim f(x) -
m. [ ImfG) -5 n. o. [ImfG) = O
5 0D Ol q. r D DHOE
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4.

Use the graph of the function f

on. Use &,

(x) to answer each questi

Y

Use the graph of the functi

on f(x) to answer each question. Use o,

Yt

§

_oo,0r DNE where appropriate.

a.

(o

)

Q

o

)

m

=

—oo, or DNE where appropriate.

Q

o

(2

o

o

n)

s

£(0) = DNE
(@= O

Q)=

rm= O
e LTNE

i@= O

lim f(x) = NE
im0 = O

lim, () = -0

Jim f(x) = \

a.g’ app

T
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Graphs from L

Draw a graph of a function with the give limits.

lim f(x) = —3

X—00

lim £ () = —2 (),-2) fen

xX—>1

lim f(x) =2 YA

X—>—00

fy=2 (D) closad

X—00
lim
X—>—2+

AL HEI e
Jim fx)=0 WA

e =5 (/1.355%\0&\
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imit Worksheet

lim f(x) = oo

X—00 @
lim f(x) =0 VA

x—-0%t

lim f(x) = o0 VA

X0~

Jim fn =1 WA

Jm o) =~ ER
Jim fG) =1 (2,1 esing
lim () = o0 A OEAS
limf=1 (2, =0
f=2 (2 cesed
lim f) =0 EB

5. lim f(x) =-0 &

Jim f(x) =0\
e s e
lim f (x) = 2 (o\’b) ok
lim f() = —o0 UA
lim f@) =00 A

lim fr) =~ EB

y
A

At

Jim fo) =2 QWA

lim f =3 (0 e
Jim fe0 =1 (O, D
lim £(x) = 0 (20) \00%

J}i_{vf)lof(x)zz HA
=1 (’3\‘\3 Q\é@

@)=




Jim f(x) =~

im f(x) = —oo

¥
iSRG
N V \\ | ‘ g
A TN
Al 5 VN
Jin L1
\VA;-W., il -/. i

oo
=
=
&
I
|
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9. | lim f(x) =0

X200

xlig]+ f )=

Jim f(x) = -

lim f(2) = e0

X——00

10.

S
lim, £(x) =0
B =0

i j)=o

(%)

Jim f() =

Jim f() =~

12,

lim f(x) = o0

X0

Jim £ =3

Jip )= =2

i, )= =




.CO| D
238 llm X+2
X——3— X2 +6x19
S Sy e
(R.0D* LGBy = &
S. li x2
xﬂg'}a— 3x+9 — — OQ
Laona Wy
. BCEEDua s —
7/ g al
xl}g*'xz\-tl— == —'M
\ \
Gad—q = =
9. ’ =X +4 x<3
xl_l_gl_f(x)'f(x) = { §+1‘ =13
2 —_— = e
=L im0, fx) = {Zx_ il ii—g
— (RO VT =
el ki 2
x—0+ |x|
SN -
—-—-i— g\
s,

x+6 x< -3
xgzr%_f(x),f(x) =gy ==

2 Al gu—= G

10.

12.

14.

16.

Jim £, ) =

Bt 3 et
TN R Ry

-D-\ =

Jim (lx — 1] — 2

W= s iaiD

2
_x2+4x—5, x>1

X 3
iy, ST e

_.—\—-’:——"‘%’2 = —Q

: S2E SR
J}Lrg_f(X),f(x)={—’2i+3. x>0

_2()+3 = 3




Continuity Worksheet

. : . : ify each
Determine if each function is continuous. If the function is not continuous, find the x-axis location of and classity

discontinuity.

L) =—2 2 L 24+ =0

x2+2x+1 - r-—._("-q(ﬂb
ContinuansS 22,
G- (x Y+
nolé
Rermcualle diSQer\ka\w:kd»\
O)&' h
5 i +4, x < — < =)
) = {—;x X 11’f ; >2—2 \xg}-’z‘m}Q
A \11‘:\3*?“) =7
T dascontinu ¥
ax K= = "7

Find the intervals on which each function is continuous.
7). il {x, X+ 4
f(X) T 2‘ x = 4

(- oL Po'e)

e
ooy (13 v (3,09

11. f(x) = —x? —4x +2

(- 00,09

S0

ek, Mg e ) P4
B f) =~ = = T

55,0 U(O,\\U(\\D@

15. Critical Thinking: Write a function that has an
infinite discontinuity at x = 100

e\
Q) = ’;j’éo

x 7’4—(0)“'?“0
2 H0) = s &,‘33(1«@;‘
TrGinite Ve SR
WYL S
d&SQOVC)C: \,ui‘-a, BhS S

4.

6.

o
y -
Remnouvable disc. ax X
Trfinte disc.ax X = Y

N

x+7

.‘p«
x2+3x 7%2%’3)

-

TrGinite d:sc;srd:tnwb&

8.

10.

12.

14.

16

)=

ok X=0 s %=-3

f(x):{ -2, x <3 open

—2x+6, x >3 clesed

(-— OO,@ UY.% \O&
) =% +4x + 10

Coe

f(x) SR e L& :"L

X2-3x+2

T DG X

(-0, U\ D) V(2,09

TEGTG), (_)LL_;Z—SQ

[~ oo )0t Ca

Critical Thinking: Write a function that is
continuous over (—, 0), (0,1), and (1, %) and
discontinuous everywhere else.

Sy

% (x-\)



. L) = - o
| b lim f(x) = O

| ¢ lim £ ONE

A lim f ()=
e lm fa | .5

folimfe) NS

g limf(x) ONE

h. lim fa) e L

2. Using the graph of f (x) above, list any discontinuities and the type of discontinuity.
X=C In%r\?'ce ¥ =0 TRemooa\@
X = ') :Ym\p DT juﬂ).p

3. Use the following information to sketch a graph.

lim@fiee) = oo

X——00 \
Jim_ o) =4 \Q
Jm, fix) = —oo

lim f(x) = 3

lim f(x) = —co ol

x4~
ARADSE

lim f(x) = —2

X— 00

f@)=~1




. . /
Draw a sketch. Find the indicated limit if it exists. If the limit does not exist, explain why. \%\,
Wifih"2 3—6x',fifai>11 Q
4. G(x) =15, ifx =4 5. T(x)'= -1, iftx =
-2, ifx< 4 e oy el
¥ . = ¥ a. lim T(x) =
. 2 a. ,}LT+G(X) o oL () \
i o> b lim G(x)= b. lim T(x) = -3
24 x4~ /Q x—1
1 7 -
c. limG(x , _, ¢ imT(x) DRE
T T T R L T x4 )D(E oy ey o * = xo1
i 1 “1 o
& : e d 6@)=5 2 d. mee
3 3
5 5|
[3x|
6. G(x) =— 7. Find the limits without sketching the graph:
y
; - lim G (x) = X, it B, L=
4 P er(I)l+ 2 ,3 1(Ga= = ));$X=3 2 JCIH?* &G b
R | . 14-y2,if x>3 )
2 b-xll)%l_ Gx)=-3 b. ,}H?— Fikc) = -
3
.,émv..,‘;.....,é‘ “j5mi._./0 ...ﬂ.‘i«m.éMm..é.wméw_.mé,x C. Li—r},é G(x) DnE o )lfin?]’ F(x) ’UE
5 ok
o
— o dGOenE  F3) =5
8
2x —5, ifx >
SWE ()= 21 Find the value of k such that lim F (x) exists.
3kx—1, ifx < 5 et
’:Z*»ES=£5¥AX;-\ ]
2UL)-5 —-‘53\4(3 -
->= 6\4

9. Find the values of m anc.i’k/such that lirri G(x) and lim1 G (x) both exist.
x— o=

3x2—kx+m, ifx>1
Gleai=tamx =2k if — 1l <x <1
—3m + 4x%k, ifx<-1
K =3 143K o

R- K+ = mx-2%  pnx- e

3(02—7\4[1)4'"\‘- M(D":.K m(_b_Q(_‘@:
Bl =




iInd the one-sideq limits.

10. lim = : 5 »
SO IS L T I ol =
a OO x>—3+ x+3 — OO 12, L‘l‘}ﬁ DOE 13. J}nzn_lz:—:l = ,\
5 — \Im :2— = L NGD)
oo o YT 2K YD)
" ﬁ—Q - q74’3 < = A )‘L—Q‘
\w l{, 2.9)
AT >
1, T e

g ) Xads 3x—15
Y ax—20| — — 15. lim 2 S s lim =22 : lx—4|
x5+ | | g X5 42 —20] 16 il_r’ré e 17. lim

x—5+ X2—3x+2
\im 2,(Xx-B)

1, Bl W 3B B4l
*75" 4 (x-D) *1B Ty (xR éSi?@sTD'Ti

At what values are the following functions discontinuous? State the type of discontinuity.

= 19. £) = 2% 0GR
- =% yertl o
D=k SO0 = o Vi S6)= 3
O D \@“@\(" x=2* A -
Stks Sy i S

-y Aecorting =2
B e
=)

10
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(e D (O D - (e D) + 1 o)

Creative Factoring & Other Interesting Algebra

Difference of Squares

Example: x—16 = (\/; +4)(\/; —4)

1. x—9

20 =5 b 9
' S $40) (XF-1)
(D ET ) (X472 (XD et
B+ D) 6 +) (24D (>-0)
Uﬁﬂ (l“+h (>+) (x+\) (de
4. (x+5) ~25

5. 9y-q*
(54D (1 5-5)

(R§B (37g-2)
v (4 \0)

Sums or Differences of Cubes “soap”
Example: ¢° +p° = (a + b)(a2 —ab+b? )

Example: ¢’ —p° = (a —b)(a2 + ab + b? )
6. 64a’ +125p°

7.06da —125
(Ut B (e 20k +25) (Ut D) laxs x4 25)

9. 8¢° — (a+ b)3

(2¢ - (as®) (UcP+2c (D & (a+\033’>

8. (x+1) +64

(D) (O D> -4+ 1)

Factor: x° —y6:

11. as a difference of cubes
OP-9D M2y yv)
) G-9) (2 +x2y> 25"

10. as a difference of squareB
(> 3?’3 GEscp
(IS - 7y 39D (=D P A +5%)

Compare #10 & #11. Which way will allow you to factor completely most easily? AD%QCQ c>-§ ka

Rationalize the Numerator

rz-n) (s + ) . e e
% X (ri’:i— ‘\‘53 g o Cﬁ:g— @
ol =i _,)_(—-——-—-—— YN =3 ) \
AT +03) e o) W(FET2 T Wesim n
\
s

(oe-a —b> (‘—\C_ﬁ-\- Dece\ Do -\-Q?+'2ab+b)>




Algebraic Limits Worksheet

lim x? =
(e e 1
=) 14+ % 3
w1 o lim X = A |
(T‘.‘D -\—?(:3)-'\] = x->-1%x + 1 ‘l‘:?‘ ey
MO RRE. Ty, R ey 1)
 SEEDIRS =i & IRkl I 2 B
4. ; Gar12—1 = &= ;L‘:: :.D“"Q('ﬂ)( D
i) o s ey 5 2P ;
£E20 x = 2x —15 6. s 2x% 4+ 2x — 12
\i% Q+\+\3(¥+\-\) Rk ‘x—5 3 x->-3 x2+4x+3
= X )\L\:-\u ()c-iD‘Cf\B Waa 2(1»33(%—33
Na) VheYies Rk oo M 4 2 SERNTTNIERY
W YD = \D = . 26D - 2(-9)_ 5
7 (2ot 1)2 — 25 8M\ \ | fi160 A '25"::5)‘~u
L]_rg =5 By (3x — 2)% — (x + 2)? 9 2% )
: e -5 x-2 X1 lim x+1 Ykt l
\\/'.T') (3";‘;*%3’_‘—"’\—"32_ \)2;?2 “ng a1 ox—=1 Y| x-
’ -2 = e =V e SEE
‘;';?)_ (Eiﬁ‘l?—(ta)-_ DS jaa, ‘_L’“igxii*)_ v X = %1 xR () — >‘c+x
= W= T AT : DRz Vol
10. 2, 1 y-x= |11 4 2 ‘Lk/ — =
. - gy Xt —2xs—8 12 gl
lim 0 e I lim — lim
I s T | U S Sak esald = Vi—1
\fr':; -____%\()(»‘D(* ) = Iim —X==2] E«.‘?D- "_';'53/():\—5/ C’L’QLW\VM LB):!;D W F:>
x> 2 B & P Q)“l % 7\ (¥X-I
e ¥ O — .
: ’—%",’:""; =1 W X+l = /—)\
T h/x+ 6 14. x 1};,,1 3T \
chl_r,%—_xTé_— i x+4+1 . l]mx S —4x — 4
ARSI 9 L = a2 X2 L 0=ub . 1\)(\;(}
> N e e o (X208
(O *7(91“;‘9; % - 2| lim X & Xx4 » N ol 4 U QQ;LQTH,()&* D ,7;%“7:3
e i, ZEES M SR e
G P (e )/ TS|
o, 2oe@l S\ | eatem = [
16 T 2xr—3 17 _1 IEM\(KQ\’ T » +3)Oc-3) - QS
. : xl_rg(x —-x+1) 18. I 2x+1
x-2 x+5 5l 1 BT
2223 . (BPaw\ i O e
*\ — p— —
2 =02
: 2
19. il_r)r;\/10x—1 20. limx =X =2 207 l_m\/i__z
- A Ly 3
B = N2 2
FOR ; DRI o e T2
D, AT 74 LJ‘;’C\:))(\\)L—’Q
R o WA P
=4 IX 2
— \7"'-‘ N - p
ya+2> ~ Y
1

12




220 v 23. x? =9 28y VT3
lim e — h_rp 9
x-3 x+ 3 x—»32x2+7x+3 x9’£—5‘3
@r=S5y % @ 319 o — O 3 =) (% %3
=i PIOR " -
Foes DEY+ 1 : \)\L::”}cl ’\I'}f: 2 T
25 (+h?-12 26.  (3+h)?-32 TR (x + h)? — x*
St i Sl 1m————
h-0 h— h-0 h
i (\maj[)___\("f“*) Vi, 23_&.’21@3“—@ it (*L"f’%wﬁ
25 b__.) - 02 = ‘m Nl = OHo=0 WD, ey =200 '/3#(
28. hm(Sx2 - 6) RO x—2 30. x?—16
2% e o2 I
3= (o A 23 S8R | i LoD
U (o = /5Cl \y-),q (,\)3 "o "’f.;l i %2 Y = 8/
l}f;& x+4 = HH1=
3., 6x-9 32. x2 —4x+4 33 8N AR
x-0x3 —12x + 3 }cl_’z x2 4 x — ) xl»mz X+ 2 u_)
g -_17@—1 () D) (BAY
T A e
2~ W 2AO)+ i 35’*75 e x4
X=2 XA = - X
| RIS i -
0L, oo i s
Given lim f(;; = -3, lim g(x) =0, and )l(x_rg h(x) = 8, find each limit if it exists.
34. llm [f(x) + h(x)] \ 35. )lci_r)ré[f(x)]z 36. lim {/h(x)
: N 55 4P e g
;_;2 Q(Q +\\m (\)g&sr@) B\JWW
-3 ¥ ? e o
= B TR
7. lm s = La% L “1“%
\\f”’“ (1:(‘/5 | nm ‘36@ % -3 G \;\:; N ; % ’D(\E
(sl = 7 Y r® g
40. |jy 2@ 41 lim[f(x)h(x)] 42." o [g(x) + h(x)
x—a h(X)g—gS) /L}l \tn Q()q 2 \(m \f\(-%) ’l‘l_'n‘ll f(x)
-— G . ~ \
& 5 =% i oW+ ol
\\m @ % ~1{ \ ) ‘()L) S _:‘?\
\":, \‘\(‘b — A \;(JIG & O
= 05 ﬂ = ,.E_
| &,



3.

9.

Intermediate Value Theorem Worksheet

Verify the conditions of the IVT@find the
guaranteed c value over [2,6] for

e fioo)l= a2tz
when f(c) = 4.
Zince SO 16 coinuens over (210)

CD=-3 o) = X221

<~ - Y3l O-}Cﬁ*5>(-x, ;
9@,4?.’ (2B SD=Y o *

(V%)
Use the IVT to show that n?f\):enﬂ\

fOx)=x3-3x2-7x+1
has a root in the interval (4,5)

Since )16 conkinuous in (4,8)

TN Loclle
L see(uD) st. $@)=0

Verify the conditions of the IVT@ find the
guaranteed c value over [0,5] for
fx)=x>+x—-1
when f(c) = 11.
ince SOO 1S C"d‘ef"“ (O.Q
oO)—= -\ Q—(@ =2 X
?\LZ\\ LT 2celoD®ct ‘?aa’ i
Wz 2+x-) /50{:()&“43(*,\73
corxl XA
Verify the conditions of the IVT and find the
guaranteed c value over [0,3] for
fX)=x3—x24+x-2
when f(c) = 4. g )
Siace 6D 1 conkinpens w (6,2
CO= -2 F@=19 « 224 |9
e e (6 sk f©=1
U= X322 P4=t ),’9’1,‘3,"(0
OB Vax-lo 2\)=4 L- &
Use the IVT to show that Y’:;L Vo NS o
f)=x3+x-1
has a root in the interval [0,1]
Sinee F3) 15 Conkinuass in (6,0
SE==\
¢()=
O -

-2l (o) st £©:=0

2

U = y2yak-\
?(@ =31 A ,’ia.:’lifg
=3

4.

6.

10.

Verify the conditions of the IVTand find the
guaranteed c value over [—1,3] for
fx)=2x2+x—4
when f(c) = 2.
SR $O 1S conk. oves =N
C(D=-3 $@=11 4 322417
L P0E(-D sk D=2
D DR
= Y=3
Use the IVT to show that
flx) =x*+3x2—6
has a root in the interval (1,2) and (—2,—1)
zince £ 1S conkinueusS (1) +(2,0)
Q(D -~-2 ;(Q)—,ﬁ d- RO
oy -72 SEH: 24 -2t £ >,

Dl (11D v st £(©)=O

Verify the conditions of the IVT@find the

guaranteed c value over [0,3] for
f(x)=x*—6x+8

when f(c) = 0.

Since £(¥) 1S conk. over (6
$(@-8 @)=l & 14048
.2 CE (o\a S‘E QCC):'

SO RS =

=0 NH-R) X=
Verify the conditions of thé IVT@nd find the

5
uaranteed c value over [=, 4] f =
g GoAlfor (g x2aX
Tty v %=\ G
eV I () <

when f(C) = 6. ’&.‘,(‘; -'_O
Since $X) ¥ Conk. In (s/n,u) 7&233“_—23_'0

(eh)-258 352 B 12 1=

B
CD==cz \ BB - ELTIES)
Use the IVT to show that S5 Q(C)’—'— (o

f(x)=x3+3x-2
has a root in the interval [0,1]

Since S0 15 conkinuess w (o))
S=-2

D= 2
W i SO B

. >ce (o) st =0

14




and Horlzontal

Vertical

|, horizontal, or slant asymptotes for t

State the vertica

L) =55

S worksheet

h and find the end behavior.

Asymptote

he following. sketch the grap

Vertical Asymptote: X $’D—

Horizontal Asymptote: ‘_’g:/,(:\’/’—

Slant Asymptote: NOX )e

lim £() = O
End Behavior: lm = O

x——00

Vertical Asymptote: )K"/ Q—‘\iL T /D
J
Horizontal Asymptote: (W8 ’/Q
)

Slant Asymptote: MQ

End Behavior: ;l_{{.lof(x) z &
m f(x) =

Woleax (b,p)

s

(?D' )
Vertical Asymptote: X” ’5

Horizontal Asymptote: A = \

Slant Asymptote: WOY\Q

li = \

End Behavior: x"rg’f(X)
m f(x) =
Vertical Asymptote: = ’\ I8 % =
=73
Horizontal Asymptote: _ Y O Y : :) 7
Xyr2

Slant Asymptote: LA = X—\'D

lim f(x) = DD

End Behavior: *7*

11m f(x)_ S\

15

Fingi
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Infinite Limits Worksheet

/ Find the Limit.

W8 Norizendad |2, i 3 i
Kne xo e G
By cimngs 45
Constank isa @A
Consbende 3
lim (—2x) 5

X—00 \ > )}1_{.2)(3 i x) R\ 6. lim \/J_C /—9
of oG \,po - )
g OC —’)(oé —_— Do B-00 = \Do

- - 00 262
7. lim (4 —x) 8. : 8 = . 1
- ‘X‘ 0 BA:9=0 |9 lim— A:y=0
OO ol @
o @

10. lim S

flim = WA Y= 6 11. )}i_p(}o(l +2x —3x%) O - | 12 JL%(2x3 —110x + 5) ‘[J

O — [ i [

_2(a9)°=
-5
2
13. lim (3+2X ) no\—\A 14. lim x%+x 15. lim 2X+4 M : U —/O
x—oo 4+5x = O__L‘O_.i %3500 3=X X—00 X<—2x+5
S EIRE
eancesS = = 2 ’
Gde Yohe BX B od x| OO €
+ S(2=) 22
/2B G
16. oy LR S VA 17 T S e B . G R
XEIPOO x2+2x+1 WA \:):O ,l'l& x+3 Vo) Jll—{ga 7x3+3 HA" 8 = —_7
l‘ e
pencisS lvvd — L = -
qn) 1whe }L"roo & % ’_,L«

e -]

O 2 s Y= 20T hx Dl e AR
9 J!ngoxzﬂ [—V\-\:‘,O lim ——=  wA-. ‘j"\ lim HA: 'ﬂ"’l

x—00 X*+1 x—00 2—x2

HA e 8 ;a 23 llm xt+4 M - \d-;o 24, llm 3x3+25x2—x+1 \M\dj 3/q

X—>—00 3x2—5 X—00 4—x3—7x2+2x+2

2.

lim =
x—00 X<+1

G . 3y

16




Limits Review 1

The limit of a constant is a constant.

1.Li_r)r;\/7 = ﬁ . lir\r/l_n —_ “

x—5

Direct Substitution — ALWAYS try direct substitution first!

: 2 . y2-3y+2
3. chlil’é(zx X + 3) 4. )}lgl_ %y+1
DT (BP2E@D¥2 )
U < i
s H5=3x| 1 3
SR 6. lim cos (7) (’5
\5——3(‘-\\\ 2, ] \\/Lr;?{ CeSEGEE- 5
2D+ &)
If substitution results in g » try to factor, reduce & substitute again.
o SF=4| : o
7 }}B} x—1 8. L‘—rg&s_x&’x—ﬂ \iv:’_")‘ —)[Ja’.ﬁ
e U{’—H\(X*BQ‘D L x-\ \ \
X7l X1 %= xﬁ(x—m*"&'o/ e
(ED(+D = Y N3 2
i = 110 m a2
x—9 x—9 = X>—2 X3+8x_\,2
. = \ten "T‘:.’m—_-
\,Z:»nq %376—73‘ \ X (x\+ (R—2x+4) e
\)ET‘i "J\'TLTs Enae (o PG e e T
If substitution results in g » try to multiply by the conjugate.
. V5x+6-4 . 3—Vx+5 ) 6/9?3—\/3)(@“’\5—?3 ‘
11. lim ——— i), lm}%x§4 124 l;rr}) i = r€+f§)
— 5= xX— = [\ - S
e %(mﬂb*'q) 1{m (3—5_)?-\3)(?”’ XfE)) i _&‘k;;ﬁ—-
i (rﬁ';ﬁo’ —:f‘\—' *=7Y - B+as) =0 x(,;—fi:\r?) ’L—__
X72 (%3 (55rale i R Ve, e =g
Vo ool H DT | he TR h
‘;’;,”Q-T-S—{*:;q”n’fﬁ“? X1 R B RD) 3¢ = ; A2
If substitution results ing with complex fractions, try to clear the “little denominators”.
L7 S
oy [Ny : ) i S s \irn we- >
14. 1’11’1}) % 12 l‘l‘}o xs—10 16, }lll—p—lz ’3>h+\2n 5 T e ""\,'\'::5_—‘
- = ﬁ (e — ‘m — -
e —?—:3,‘,%)' Yoo =5e R 15(\'\-\-55.(\8\-\—5
nob SO o S o i
lin, = W s o 2 3(‘\'\*5 \ %
L Eze: | RO\ Weay 2 = SrSRENG
i =ny 5—(\‘,}“&‘-1{‘ oo B85 wWal 30m8) . 3E2S) . 9
Y0




o the absolute value.

lEX= 10| 3x-21 |x-2|
x—5~ 3x=15 18. xhr;l_ 17— 19. lln% - 1
— = x— = - =
: ‘:ﬁxé&' ) o = \'g’f
e » Ly, Wo5—= *
I S T 1 L BT o ONE
L P i (xT) _ Bl ),_’5 Vi, =
2C 5) X=7" Tyx-1\ =1 &) =72
One-sided limits when yo get— do you get o or —0? Reason it out! \)i,.ng_ c«\
c
HASs g ] xt6 _ K
20. ,}L%‘_ ot - (V&) 21. xll)r%;_; = v 22. 11m o gﬁ%& @
\irm ._‘/——
5 = E e d = ¥ Y-
e~ — L e e *-10e =
9 - = % 4+ -
2999 z.001-3 (5.‘\66\”-(9

imits to infinity. You can also divide by the highest power

Limits to infinity. You can do a behaves like only in |
in the denominator, simplify, and then find the limit.

hm (polynomlal) Use end behavior rules.
23. lim (3x2 — 4x + 2) w 24. xl—i’rpoo(Sx3 —2x2+1)
X— 00
ii//\O S
\9 _ degree smaller
Jm  DEGREE LARGER .
x-5 D= e O
22 ,151_{?0 241 & @ Pt xl_l>m006 5_3x+1 ~
lim depmess - ratio of the leading coefficients
x—+oo degree =
) 2 2 2|
Sxmll c 4x°—5x+2 2x2+1 2’)26___
< ylcl—lllo x2+1 255 xl_lyrfloo 3x2+1 23. ,lcl_,oo (2—x)(2+x) L_\ )LQ'
DEGREE LARGER
1m = or —
x—+o degree smaller
—6x° —_A&x5 3_2,4
30. lim == S iy = 39, lim 22— LR g s
E 5@5 Y
gty - (e & -2 = —3(eN =
o E— /___ﬂ—-‘ - kL - - —
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m = |
xli,+ inV°|Vin8 square roots: Use the behaves like method & remember the Vx |x|
+oo

Evaliiae. .,

J] = i 2—Xx
S =2 35, i =2 36. lim — = 87 llr—noo 7+9x
X—>o0 X+1 Xx——00 « X+1 x—00 V7+9x X \ xX— x
mz'_\?ﬁ\ < \'27‘\_—?/3(_"‘ ’x_,--_, = o —— = —
e s e S RS L

Write the equations of the vertical and horizontal asymptotes.

_ 22253 (Dxa (143 oleak x (B - == hhole o
e, Wﬁ%"x‘f{% o ST de
VA: X= -\ . =

- Continuity: Limit from right = limit from left = value of f(x) at the/:}oint.x

Is f(x) continuous? Why?

40, f(x)z{—S—x, e QQ(\&C(\U@US s f(x):|x+2| N0 3’\;{% o\::m\"nr\mﬁ

62612 P<

-

- ; b $6
0% D42 = en g - Lol

¥ \iml_Q oD =-

= =7z h

R e=ze (L) 2 o - @ - limn S

e \, q “‘,{’Jf’.%‘\’ FE) i SO0 =) lﬂ-m:ﬂ:a"
?C'B A A=

Intermediate Value Theorem.

42. Verify the conditions of the Intermediate Value Theorem, and find ¢ guaranteed by the theorem
when f(x)=x’-6x+7 over the interval [0,3] and f(c) = -1.

Strce £ 1S Condinuous over (63), £ FB)=2 ¢ 2oy
Le? @ (0 st ok - = R
O — Loxt
0= () (-1
=

Finding values that make a function continuous.

43. Find the value of a that would make the function continuous.

. ARG D= 2xeBR
£x) = { Lk L 3)atB = (0B
LSS 1 s _%a:‘3

os g

44. Find the value of m and n that would make the function continuous.

Sy = 4nt Sy < ]
gx)=<4+nmx-mx’ if -l<x<?2
X’ —mx+Tn if X =2

2t - Un = Y- my U+ XX = Y- w7 4n+U = ‘:ar\
% s ‘ 2 — - -
’5;:2-@- Un=U +nED-rD2] Y+ n@)-m@Er= 7 mX In ’D-f;\ o
Upn=U-N-rm Y+r2n- Yra= Y -2m+7N =
~3m~QmH 1 AN PLNe) —Ren = iSIN 19
K i -2\ — 5@

, SN




Limits Review 2

pvaluate the following limits.

lim 9—4x

1 ST 2

L 020 4x%43 2. lim 2x%+x-10 Ine 3427
x—>2 X%+x-6 P T

o -3 q
&—L\@ +3 \\;\ % = .31-6 '/@—’—
3 et D T S =2

(3*-3C
: X 4 5 o
o e A 5. lim 52 6. Hm S
\im_ X o 5. -5 - a2 =23
15 B So TD’OE (%;Ii e L X3~ 13X
Vi, _*_ =00 ; X, B
a5 -0 GaAL BTT ~ = O
= T 1—cos 6 \ o il
I e D TS lim
s é.aoomccﬁfs s 2 3) (D
lirn === e o e ee
6=10 201-¢S 201+ Y- X N( 24)) Cf\'D(le = "q
620 SN U %N '
For problems #9-12, use the function f(x) = {Sxx -4 7 i =9
\99. Graph the function ot 10. xli—gl—f(x) = O
1l liiny 00 BUD =
o6=)
x>\

12. lim f (%) e

i
| g conditions. Is this function continuous? Explain.

13. Draw a function that meets the followin
5

lim f(x) =4

| LEL

}Ci_er(x) =10

i
Moy B N D b G
t

G
T
it
£
N3
-
=

| Jim f00 =4
| V
L ” f-1 =3 4//3 °

|
| | |
: 20




14. Draw a function that meets the following conditions. Find the indicated limit if it exists. Is this function continug N3
Explain. 3

3

D x < 1
(9 = A%, x> 1
R ]!

15. lim f(x) - D]
x)Z?I iy
16. xlir?_f(x)’/(‘) = |

2 190 1 N3 ¢ 5 A
k:
| 17. lim f(x) = |
. x-1

18. f() = &

Indicate whether the function whose graph is given is continuous at each of the points a, b, and c.

y
19: ' 20. Ay ! 21. 4y
S o
! R
-~ x e Fhd oty stans
; (L Lo qic LN O—0
v ; v
G o . e o, Yes
= b. N N R
s =) o : No
c. o c. € 5
Find a value of k which will cause f(x) to be continuous for all real x values.
k 2 k] 3RS =
22. f(x)—{s" e Yo 23. f(x)={,fxz x>§
=5
S
Wx>
T iy
e T 5 K
L= V7 )
RG] 2 Yoo Y2
24. Define f(3)so that f(x) = ’;__39 25. Define f(3)so that f(x) = ij:i
is continuous at x=3. > is continuous at x=1. )
\ | s :‘
D= (DD (e D= (4@_@%’%’;"_ nole: ¥
g'( ——73— \bh Y\’?) 5 (X+3(
SHOY RSN S~ (P!
ce=te et
21

)= 2




) = - G :—+x22 .Ar\o\eak XE g
g.(x — X X£ED oy 753
(DY o S0~ (é?i\(?%
N=
Trfinite dx&m‘\-\ﬂkui'a = HEY
cd‘: ‘)( o Y= Y= = Remeuoble JiSC

g ==y 'I{\-C‘r\\'\'Q 2 e

x=2

[x=2]
For problems #30-42, use the function fx) = { D alee
0, =

30. Graph the function. 31. domain: («C0,0CD 37.1lim f(x) < "\

x—0

¥
5 range: S ’\) o, \3 38. Is f(x) continuous at x=0?
j 82RO = =\ \\ﬂ\?ﬂ@ \\MQCA \\mg()é g(@
y o . ; - A7O¥

o ~% W,,",M\"M S S G V)

5{4_3?1, o A B SBW@)E= 39.xlir£1_f(x):_.-\
2
. 34. f() = \ 20. lim f(x) = |
=5

35. lim, £(x) = - | 41, lim f(x) ONE

; = ’l 42.Is f(x) continuous at x=2?
s Jig f7 (%) ﬂo JWP d.f;Qor\hﬂLiL‘a.

\ien, secm\;g‘ﬁ&\ 2




