
'&{w
PCN =

li* P(*t
(+t- I

&nudsrou:

tgolSnor^i^l fun.trr^ )
7_

x +?K+5

{t*t '-

In (',&.x+s\ = {o+ e(r)+ s = s

(vd; on[ frln"t'rvn )

Pc* ) ; U*) +o
1(x)

[otfi fl(x) , q{* ) r0trr"rlur}J '

t't,

O 0.61

X--0,00ot

-j
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4 - *4 " -.is0-6na...._... .. ?lrdunantg-\................... arrtlii

lirl /(.r,) =
.t'-( )

lim ./(z) =r +0-l

linr .f (r) =
.r'-+l

(t) 
,1i1" J (') =

(g) The vertical asymtotes of the graph ot/ (lfrurirri":-tLrurduflo.in?ril /) is

&.)
-t -t)

lirn

(r-1)(r-2\2\ /, ,+
r-3-

,"*r*J"-t)(, -2)r,+
r-1

"+@

*@
L

0

(b)

(c) ,Ii (1. - 3)(r - Z)z

r+I 2 - -t.........#......-..., t
_,L(n 3)(z - 2)2

q I . a y A, a4 , U a o
l . r tuua"Lia ./ ilt r ri dt n r rrr'Lrh.l r 6 fr n rj o lrtfr lo l ifr l 6 r n a L n rlu"d o .:.l r.i

(a)

(b)

(c)

(d)

(e)

o 2 , M rd2" [1rlirn:..]afla Lrlu

(a) lim
"-1:

linr

(d) Iinr

,,Ill I @) =

,1lill- l@) =



,0i^
Xqo*

15I
ry\ = +@

.0i* I 
t

x-)o* x
l-:t

Exaurp}e 1.lt] Find
-- -CP

("-5)(r+1) i'+i, (r - 5)(r + 1)
(b) iiry

*-+5-

Soluti,on.

Gt lin
X.+5

.l_

t( - loX *25-F

-. 12-br*6
{C) lllrt.....-\"/ *Js 12 - 6r * g'

a,

= lirrt x--lq( + ? S
fit

=,l.ir,,r X -s
('lS

(x-s) z 0

=$
:o

12
X*r 3 '

!,"
*-it

It*
(*r2

-t?4{

(u'l

(c) - 9i'\(rg

,tirn
x+3+

,t,*
x+r-

.[i.
xql

X-j

x-3

(, - " l(z-5)(r+1)

(u) ft^ 3-x =-6x-rst (x_s\x+f)

te-x)
(x +ll
kr$

(u) lim
,t--)D,

Solutian.

t++s -- -)FLimifis of Rai,i'onal Functions

Example 1.11 Find

(u) lirrt
12 -70r+25 -. 3r-6(b) hrr 

-

r-+2 trz - r, -')

; .ftnn, f txl
' x+S

,!i^ b(^t
* -)5

(x -s)Ux*l -_ !-t^
x-ts

7x-t *- )i* 3(/.-rt *- $w
xL- x -z x+z (x<Ttx* t) ({z
n

,0in X-- 5 x* b

x.)1 xo-6x+q

H,tlof;ior 2 f1e

[rrl ,[i^ .3-* , -_ + @x-)5- [x+)tx+r )

(c)6\ i-y' = Drrlr
kr'Cx-s[x*tr

f t .r')
- 

- 
&s .L - tt w-hen iinr./{.r:) - {-} - liur q(.ir)

lli I ) .r ',i :i,+(l

=,ftrnn
x41

+z1

L)t4(x-?)

x-z
x-]
x-2

--+@

= -Oo

x-?^ )
(x-3 )
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I t)

(onn)

x-(
{x -z

= ,tit{.' tt

= I,*rtt

--,t""''('f q

= lirnx-)tl

-sq

-fir"l
)<-<

.liuz

6rn:(e):L
Ji -z

Limits Involving Radicals

Example 1.12 Find ,r*Qa
n-+4 1/r - 2

So lu{to.,

Cofr,j raga{e o'lO'

01b" = 
(q -b) (a +lo )

= .!r^ {-B-"ll(fi + zl
*-rr+ @

= ltn (Ji*z )
x-, t{

-- G+Z =Z+z=4

,ft"
x-tq

l-A.0
,lX -L flO {X rZ

x-q. G*z)
[,ll'-z) (1 *., ,

( X+l (rlT +z )

[trE1ef

,'[i^
{i(t

.Salq*f ovt
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Limits of Piecewise-Deflned Functions f dl Flrr * rfr"'n)O't)

Example 1.L3 Let

t,r,-1
l'r.)

:I:- .

6__,.

r<-J

-3<r12'

-

r>2
f a-f,

q

q

Find

(") *tuuf t") (b)

Soluti,on.

(ar !i* f(r,
(i -J

(") ffrf {"}.

!i^ ftxt - lin
x:-3- ( -a-f

,?i, f(x) =,[l,u ,

7<a* (-r-1Y

X'a-]
o

x'--o

,[i^ ftx) = il,\-
xtz- xJz

,ti^ fcrr ='[i\'*;2* (.)2*

-' ..?i,'1 {tx) 3
d.-it

x+3

x2= 1

DruE .

xz= tt

6-x = k

\

j'5i/(")

qlvr rnn =-@

(b) !'^ f('l
x-to

(c) .[i^ fCrl
,(iZ

: ,t,a
x-l0

dnnn
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Corr-tirnul\ oE fr,'*-furtn .

(ur*mh,iotrla : disrontivrutfo )

.[.r^ f(x) b],$
x4c

A^ t (xl lal$oh till'ott':utt>

x-+c
,ti,^ f(*\ -- L
(+C-

;J 
- 

{(c) i Pi^ ftx )

>('a c

nite dls @nui
c'l y'rlrl;

{fat trrrh-}a,"]*'

Jr*p disconrtinui

(c ) U.t,"f.l^
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1.3

Example 1.14 Determine whether the foilowing functions are continuous at r :2.

Continuity

.f i.r) : x2-4 ,,,, !: J L-'r h,, I'-_i"" irl ) hrLt 
t

1_f(*l=x'-rr (t) f(z) q{qrhhl'?o'

E
Pf =n-{r1 "'f(*r 

JJoia'Jr"'ix=g

1(r)=[H' rx+: ie(x) -_tXta
t z L txzt Lz

crl$(e)-- z
(z) li^ {cr, -- ,[i^ x +2

*-rz J ( -)2

(b) Ir* {^l *3cr)
xeL
- + laJsforr: -i', x =t

( x+z ',x{Z
--r 

-t A ',\*Z
(n fiq"1 = 4
[z ) ,0, h(*t = .I].n x +2

x{ 2- '({t
(1t h(z) = 4 =,Qiy,r h(r

x+t
-' . I s{ot lrd q4,"?

h t^)

D

o

B

Solution.

x+2
X=L

,

)

- =Q

x)
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