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Limits and Continuity

Figure 1.1: A picture of tangent line at point P

Example 1.1 Find an equation for the tangent line to the parabola y : 12 + 1at the point P(1, 2).

errd^r, qa fm,arrrlu n+,,

S- 3, = &t n (x-Y, )

tvt = ag
M, (q,9.)

lF("r$)
,L

y, - U"-9.,

\-xt
i,1; -- (x"rr) 

- zx-t

^w3[h,Ht.rhr f, , 
g ain:na,tu, a

(,,;,1

THFI TlxcpNl LImp PRoelsx,t Given a function J and a point Pt*o,go) on the graph of ./,

find art gquation of the line thtrt is tangent t,o riie glaph of .f irt P. i,, ,,, ,,, r ;)

Stope tolSun rr

Figr.rre 1.2: Graph of 11 - :r2 + 7



1.1 Limits

-2 lt

Example 1-.2 Use numerical evidence to make a conjecture about the vaiue of 1im ' - 
=* 

.

r--2 X-2

Solution.
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Example 1.4 For the functions in Figure 1.3 , find the one-sided and two-sided limits at r : a it

they exist.

Soluti,on.

,ti* Skr -- 3

does "ot 
gKlS+

Example 1.5 For the functions in Figure

they exist.

Solution.

}(-ta

,tt^ ft^r = 3
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f [at DNE
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Figure i.#frt*t*e for Exercise 1.4
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t
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Figure 1.4: A picture for Exercise 1.5
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One-sicled Limits

Example 1.3 Explain rvhy

soluti,on. {'u, snA
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1.1.2 Infinite Lirnits 6flrna),{oi.

Sometimes the valucs of the function increer.se or decrease rvithout bounc-1.

fr
li^

X ja-
I . -_-@

x-a-

l"i^
x-tq*

-J-- --*oc
x*G

,t'^
X-rn

TG\ DN E l

:l: i{l - .l: al

r a, a * 0.0001 a r il.0{-}1 a * 0.01 a*0.1 a*1
1

z-a 10,000 10t)0 1 frft 10 1
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Example 1.6 For the functions in Figurc 1.7 , describe the limits at r : c in appropriate limit

notation.

Solution.

206111: Caiculus 1 Academic Year 2018
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limr-o+ f{x):+a
Figure 1.8: Exampies

(b)

,tirrr ftr.,} = +@
*-10-
,ti^ ft# = -oo
>(-iq*

Figure 1.7: A picture for Exercise 1.6

1.1.s vertical Asymptotes |,{*rilriu b[tm d, I U'fl'ri.r{rlfurdu

If the graph of /(r) either rises or fa1ls without bound, squeezing closer and closer to the vertical

liner:Gasrapproachesafromthesideindicatedinthelimit.wec:r,11 theliner:aae,rtics"l,

asgm,ptate of the c11rve g/ : f {").

Figure 1.8 illustrates geometrically what happen when any of the following situations occl1l-:

limr*o- /(r) : +oo
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L.2 Cornputing Limits {")

L.z.L Some Basic Linrits

Example L.7 lf l@) : k is a constant function, then the values of /(r) remain fixed at k as x varies,

wlrich explains why lim k : k for ali vaiue of n,. For example,

Soluti,on.

,$r4: +

1r*^4: 4

I
'7<

Figure 1.9: Graph of f {:r'):4

Example 1.8 If f {*) : ,

1*" : a for all value of a.

Solution.

lirn -l -z +15

, then the values

For exarnple,

t+

of f (x) always equais to r varies, which explains wh1.

iimr: D
z*+0

3limr:

iim tr: -l0Oz--+-108

Figrrle 1.1{i: Gr:rph of J{x') : r

2L)Ci11: Calculus 1 Academic Year 2018
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1.2.2 Limits of Polynomials and Rational Functions as r -+ 6

Example 1.9 Find l*@'- 3r * 5).

sotution. ,tir, (r3-Zr * S ) = SI x} - {t,'- 1x *41 S

*a2- X{Za -*-t,L 
x+t

= (z)'-3[e) + 9

e ?+5

6 l, (x)- lx *s) = tzlT s(z)+s -- +
x+2

For irtn- p<.rlvriciuri al

pir) : ct) + clr i- '''* c,,:t'pir) : g.+*r: ...* cur'

auci anr' 1Lrir1 illuil])€ri a.

lini p(r:) : {.:0 - r;1o. -i " 1 {],,ot' : 1tltt)lini p(r:) : {.:0 - r;1o. -i " 1 {],,ot' : 1tltt)
lt +rl

Acar,lemic Year 2018 206111: Calcuius 1



YCD *'f {r,t --1, *n ec*t -'-q ,lnt'u) 4

0 fy' tfcxl +?1(x)J =3i^ {kt -3?. agct)

akfc* rzlyofxt

(a ii, Gut"gc*rl = -?
\-/ d_la

x+or t

5 $y'{m =\lm=G=\JF=\J x90\

Olr,, q= = tii*?' <--L=--l*qn qa) JqI@ ''+ e-


