
S q-f (q ul n$rfitr't

li^til =L ellrft^t=L=
dre tr-fl-

{ Yvl f( *1
( *rq

T
K{tr') =b*

lir;lt* ) = + vc
xq 0'

,t;r, fc"1 -- - v)
d-?d

,ll

{i* f(x) pN E

-4

x'ro
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Example l-.7 For the functions in Figure 1.6 , describe the limits at tr : a in appropriate limit

notation.

t(*') =

li^ til
l.,-
1-O

-- 4Q

DI\E

fG)* - _L
x-o

,0tnn fc*
X-)e*

1

E-A

1

(c - *)'

1=-gg

fo = ru
ta = PNs

!l

t'lo*
S^ ttxt a -d
*qil-

.!.r'n fro
KqG

-1
&-@ Ii*

x-ro

Il,*

tlf

{.tJ:

< {4.

Tr,=ffi I
ln^ tGt ? +@ ,?i^ +(r, -

xtot
,[t* t*
{ Jq-

li

-1- (r-")'

1@
*@

x-tot

9u {trl z roo

x-rs-

ft^ ft,) ={o,

.t s-@,rj{,

x{&
Figure 1.6: A picture for Exercise 1.7 Ii* fcrr = *cP

,( tcL

Solution.

Z{}fi1'1 l: C;rlcrihm I Aca.de.r*ic year 2019
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v4
olqr?fi 0r?.6J-lrua' sfl aqD

d4
hiouL?riu F Jrlnn13fi n:91 1 12562

&A .

Ft?.l?l 1 : lluljl4nd0ilflAEl
J - i u J a - i--

il^ro r{ pr{o r{r{utiau il ?vslaua{ nlrvr 6 fi .il,r'tft :J il. 11 "2562

no-6nn ?u?{unffnr91. n1aLfl","......"".

ri rr,lurrhl / fiur r nrtn't r lfr rarfi fr m riol:-lfl' tnu G r dT mo:.1 nqlusia.:'ir.i

,ti M tt^t 
= toc

rn

-1
-1

z-@

3

o
L

1

-2 2

1

3

EJ

Iim f(")r-+-2*

I lim /(r)
r--)()-

lirn /(r)
r-+0+

+ hq /(r)

lim /(z)r-+2-

rrg /(r)

The vertical asymtotes of the graph or / (rfiurirri:-r{tu?flu1o{n?T :r'l /1 is X=-
6

7 X:2
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1.1=3 V. ertical Asvmptotes

Figure 1.7 illi:strates geometrically what happen x.hen any cf the fbllosring situaticns occur;

uil'ufir6ruUuadu / ulufi"[., rlu?oi;

+

I

;l'

Q

iirur,-,, li,,'1: -;g iillt- ,,,* ii.rl:1- iir;r- ,.,-".fi::ri : -,:- iil:.1.,. ,-- "fi"l.i: -,o-

Figure 1.7: Exaurples of vertical asvmptotes

q:,nA.ld. X=o t{rl$*ir&*uudrr 6s'ldo ,[rt f Gl = rs) l-e(vft) l:t:L.2 Limits

1.?.1 Basic Limits

Example 1-.8 if f (x): fuis aconstant functior, thenthevalues ol f{r) remainfixedat k asr varies,

which expiains why lim k: k for all value of a. For example,

Solution.

lim 4

lirn 4:
r+0

arltl I 
-x:-+i5

t

Figure 1.8: Graph of
f{r):4

I

A ca,cleLr-lk: .;ea,r: 20 1 !l

4

206111: Calcuius 1

a.

x j6\'
t=I

2
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If /(r:) - rr then thc villues o{'/(r) :rhva,1.s r:qua.ls to r varies. l.hich explains rn-16,

linr n : a lbr all value of n,. Ibr exarnple.
t-:ta

Solution.

{?

9:r
lim
s-+0

lim
s-+3

0

j

,js*': -toc)

-0u x =TJ
)(AII

F'igrrre 1.!): Graph ol f (n): y

L.2,2 Limits of Polynomials and Rational Functions as n -+ s

Solution.

Example I-.10 Find IS("t * Br * 5).

,tirn (yJ-11*t) --,ti* /.' t
1Cx) = anf + oh,.*f ' +. . .. +erx {oa

$f, 
(-?x) + fta g

3linn ( +,Qirhg
x;ti x-r2

*-rz 1'*1 ,L

= ,ft, x -
g+2

E C#- ttz'f + S

l'., [oLr-:r]r.ei:. t,lt"-,rse sta.t +uterttt ;,i;'i: I]-,..1...!q r, ' t:r'

a 8 -b+: ?

{ x+5206.li 1: Ca,lcr-ilus 1 ?
ptz)= (

-7
z))-1Q) *F = +

Academic year 201-9

{_1,
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Rqtronn..\ {uvr'*totn

tr\rn$rrossnc-' )

gg)
q(x)

i y{x) r{(xl rtrr*urlmul '

( P(a) +O rr, gto) = o )

Solution. (q)& 3-X-
(x-S)(x{ )++

j -x-

15

in de{srn,ro{e

{or*

f(^) =

Example 1.11" Find
3-r(a) lim ' 
",,*\-/ ;s* (z - b)(r + 1)

(lr)
4

lim ' "-r" 
,

r+r- (r - 5)(r + 1)
(c) lim , ",,*\"/ iJi {r - 5)(z + 1)

,ryI

z -CfO

z.F @(b)

+ ++

t
LimiIJ of

Example 1.12 Find

tx-sXx|)

(r -x1

(x+t)

+(x+)

Dcr p.f. \ .Qt* 3-x -"' {-ly (r+1(xur

+

*+5 ( -s

t*
1-l'

s{r)
as r -+ a when |$. /(") : 0 : .lrq o(z)

-5)
f(,.)=t8,

(I#,)k-zt x-2

I
0

.1f 
- 

{^i(b) lim ;-- ':
t+2fr4-fr-2 \cl

12-5r*{ilim'-= "-" -
r-+3 x:z - 6r * I

,,,,rr,,G) .!i^ *rox tzs 
1(x) =f- \ox +2s :) 

?(E) -- Sl to(s)rzr-O
r)-X-9 :)qtr) z g-t ='0

€

x-s

.t*
{-'rL

I*
l(a 34

x-2/- !i*
{r5

a0
o

tb) !rv' -?,x* =(aL xa *-2 a

Cc) f,^ t-sr+u 
o

(91 X'-6X+ 9 o
=l,t(+

K-2Q
(-)e)

ULtroio 
-a$vrrortrg l'* =-@xi1- K-3 O

(x-3 ) x-3

(-t5
,ti,

,rrR1 I 1. rr..,I,.,,1,,., r

lt,n x -2(r1 x-3
1r\J

AcaCernic year 2019

ffi
rul
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Solution.

Limits Involving Radicals

ry-A
Example 1-.13 Find tirl. _}i.

r)q yt;L - Z Coyrruqo{t

=g,, Ia,.@ t$'{^l
(-i\ .ll_z G*e

1@ ,li -z

$^ { -tl
xA\k lI- z

{ 9tt
(x*+) (.ll+z)

ts)*- 2L

= }'t J}.r$(
^-aq

)d<
.F +2 tt

J3*
G*z

'li +z)

= !i"(-)*

- .liru({t}

€- "ti,(+*

ulo fi* +L
(-ltl' 'lK-'-

Acadernic ;,.ea,r ?01I 206111: Calculus 1

'u
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Limits of Piecewise-Deflned Functions (ilrFi.rfl0uur$,,,t: g )1
.l

v
Example 1.L4 Let

Find (")

Soluti,on.

(b) 
]T}, /(,) (") jg;/(")

ftrr -*, !i ,h ftrt

4

r<*3

') z -/n-d\:r\z

-fr) s>2

x+-r
.h* 2.--oo
{-?r5* X+}

q

q
f("):

Zb

(n) [i"
(-1-1

l,^ fcrt -- .!i' . f
xr-d 

' {a-j*

. -t'* ffxl = br..ft
)q-3

(b) .[t*
x90

Ce) !i^ f(vt .ti, ftxt = .hyh f
xaf (-)f

t

fc*r ?- 
.Qi*
{'1o

I
x 0

Lf

K-?Z

,t,,,'
1-)tt

fc*t --r(t^. 6-x = 11
r(+?T

ft," fGt +
)(4Q.

,r)G1 11. rr^1...,1,,", 1 Acade.r*ic year 2019



Hmuorobnsra{o? h)-r[fu [ Con*inui]g of {u,.,cfi'rn )

1=[Cx.) 
\s discontiutous qf K-- c .

Jisco'nttnu i
\ EJ JU* d i: co'*itr

thnrc,\6\) a\orrJa, t tLvu0t

c

f(c) 1a\s-rr ,t'* ) DNE (*5rtrv f,ir&1ar)
*+c
f( c) t iltnrr u tora\.ifti'

R"ernovable dlsrornlirt^fb 
.

,\
h")

g

iyr ftnite
talru"\ilcro

d cor*inui! EB
e

l

I

I

t

c

!i, $kr = rgo l-* nsJ ," fcn il , +(() eJ

x+c K+C

xqc
g .0t,'n fc"t f Fc. y

((Rla.r

o

\

1
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1.3 Continuity

Example l-.1-5 Betermine whether the following functions are continuo'ss at n:2.

Soluti,on.

s{r}:

x-z

x *7-

x.

n2-Ll{*):=, f+{r}:
x'-4 *J'
s-2

l+, --n

K+2x.

-[t*t z .-i4, ( Df=fR-lr\)

ftz) -tdfiq^?.l

:. t $do'do't x=2

t[zl = L

S* q v
x-r t

C$ i- .Qi^ XL+ =.tU\(ia- x -z *-a{L

$* 9A) *q + 1(z)
F.)z

dsto.{,d x --L

O [tx)=l x+2-

x =9

h(e) = \'ilh(x) 
= !i'. {+ = ut!.L *-a2 x -L

: . [i* h(rr =\-- htz)

rlr -2'
-4

7,_.)* -,

Academic year 2019

-a9.

o4or&qfi x=1.
206111: Caicul*s 1
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