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Description

Aims
This chapter is aimed to :
1. introduce limit at infinity
2. explain the continuity of the function
3. check the continuity using continuity test.

Expected Outcomes
1. Students should be able to explain limit at infinity.
2. Students should be know the continuity by looking at the graph.

3. Studenst should be able to determine continuity at a given point by referring to
continuity test.

References

1. Abdul Wahid Md Raji, Hamisan Rahmat, Ismail Kamis, Mohd Nor Mohamad,
Ong Chee Tiong. The First Course of Calculus for Science & Engineering

Students, Second Edition.
@ ® @ @ Calculus by Norhafizah Md Sarif
http://ocw.ump.edu.my/course/view.php?id=452

Communitising Technology



Content

° Limit at Infinity

a Continuity

@ 0 e @ Calculus by Norhafizah Md Sarif
v NG SA http://ocw.ump.edu.my/course/view.php?id=452

Communitising Technology




Limit at a Infinity

We are interested in examining the limiting behavior of functions as X
increases without bound (written x >« ) or as x decreases without bound

(written X— =% ),

limk =k lim-— — 0
X—>00 X—>00 Xn
Example: _ 1 _ .1
IiIm|{5+=|=1lim5+ lim=-==5+0=5
X—>+00 X X—>+00 X—>+0 ¥

Note: To evaluate the limit at a infinity of rational function, divide the

numerator and denominator by the largest power of the variable that appear
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Evaluate lim™2" 215t 12
t—e0 t°+1

Highest power in denominator is 2, so we can divide our fraction with t

15 12 |im(12—$+9j

12t% —15t +12)/t? 12—=—"=+77 M 2
!im( 2 2) :!im t1 - 1 :
” (£ +2)/t R i Iim(1+—2j

t t—0 t
lim12—lim >+ lim 2

_ tow t—o0 t t—)oot
B . .1

lim1+lim=

t—oo t—>o {
~12-0+0

1+0

=12
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Evaluate the following limit.

. X+ Xx—6 C Ji-1 . 2x3 =2
a)lim b) lim —— c) im———
()X—>oo X_2 ( )t—>oo t_l ()X—)oo X3_|_1

1
(d) limex (e) limtan™ x

(a) Highest order in denominator is 1, so divide fraction by x

) X2+X—6 . (X2+X—6)/X
lim—— =1lim
x> X —2 e (x—2)1x
x+1—9
=lim X
X—>00 1_2
X
= 00O
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(b) Highest order in denominator is 1, so divide fraction by t

Jt =3 (\/f—l)/t

lim—— =1lim
e t—1 e (t-1)/t
1.3
_limdt g
t—>ow 1_}

(c) The denominator has power 3, therefore

3o <2X3—2)/X3
lim———=Ilim-—— .
X=X +1 X—>00 (X +1)/X
5_2
3
—lim )i =2
X—)ool+_

3
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(d) ex not a fractional function, with the aid of mathematical g pfﬂﬁ'%

ngnesring + Technology + Creat

software we evaluate the limit of the function graphically.

]

( 1 ) 10
yv=exp| —

-

X—>+00
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(d) tan "X js an inverse trigonometric function, with the aid of Q PAHANG

ngnesning + Technology + Creamwity

mathematical software we evaluate the limit of the function

graphically.

lim tan™ x

X—>+00
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Continuity

O A function can be divided into two categories : continuous or

discontinuous.

O Continuous function flows nicely in smooth direction without
interruption. Opposite pattern are observed for discontinuous

functions.

0 One of the easy way to detect the continuity of the function is
by looking at the graph : if its graph can be drawn without

lifting a pen/pencil, then the graph is said to be continuous.

O We will discuss the continuity of a graph (of a function) in the

next slides. Calculus by Norhafizah Md Sarif
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[ Continuity of a function:

CONTINUOUS: /////\\\\_///’\

v

NOT CONTINUOUS: ////ﬂ\
N —

N
7
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Determine the continuity of the following graph.
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Determine the continuity of the following graph.

f(x)

A

15

10
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The Continuity Test

Definition — Continuity: A function is said to be continuous at

a point x=c if the following conditions are satisfied.
F¥ The function f is defined at X=c , thatis (C) exist.

FJ limf(x) exists.

X—C

B imf)=1()

Failure to meet one of these conditions, then the function is
discontinuous at x=c.
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Determine whether the function f(x)=———

, x=1is continuous at given
x value?

By using the continuity test,
n Function is defined at x=1.
X*—x-2 1-1-2

f(c)=f (1): = —2
n Limit is exist X=2 1-2
2 o limx*=limx—lim2

|imf(X)=|imX X 2:x—>1. x—>1. x—l =9

x>l x> X—2 Im}x—lln}2
B lim £ (x) = f (1) =2

2
Hence, f(x):’(_—xz_2 is continuous at x=1.

X_
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2
Determine whether the function f(x) :x—_x2—2’ X =2 Iis continuous at
X_
given X value?
By using the continuity test,
n Function is undefined at x=2 .
2°-2-2 0
fc)=1(2)=———=—
©=1(2) 2—2 0

n Limit is exist

lim f (x) = lim=———=1lim _ _
X2 -2 X—2 THZ X—2 iIndeterminate

form
n Iin; f(x)= f(2)

2_x-2

Hence, f(x)= X > IS discontinuous at X = 2.
X_
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Discuss the is continuity of piecewise function at x=0.

X+1, x<0
f(x)=<1 x=0
(sinx)/x, x>0

To check the continuity of the graph, we use the continuity test.

O At x=0, function is defined f(0)=1.

1 To check the existence of the limit, we need to evaluate limit from the

both sides. Using numerical approach, we obtained:
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x approaching O from right

x approaching 0 from left
— —

Iimx+1=1 lim SinX:]_

X—0 x—»0" X

Notice that different function are applied on the left and right side. As a

conclusion, limit is exist since both sides have the same value.

lim £ (x) =1

o limf(x)=f(©=1
All requirement are successfully meet. Therefore f(X) is continuous at x=0 .
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sin x 0
Given f(x)={ x ' X7

K, x=0

Find the value of k so that the function f(X) is continuous

In order for f(x) to be continuous, f(x) has to satisfy all conditions in
continuity test. Condition n stated that,
f(0) = Iing f(x)

sin X

From previous example in slide : 1M £ (x)=1im —x =1 On the other hand,

is defined at f(0)=k_ Therefore
f(0) =lim  (x)

k=1
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Determine whether the function f(X) is continuous at X=1,Xx=2,x=3 by

using continuity test.

%

1
1 : ) X
3 4 )
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Determine whether the function f(x) IS continuous at x=2 x=4,x=8 x=10

by using continuity test.

f(x)
A

i > X
8 10
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Conclusion #1

: : .1
Q Limitat Infinity : M T0O) =L, im k=k, lim - =0
O In finding limit at infinity for fractional function, division of higher power
variable is use by dividing the numerator and denominator of function

with , where is the highest power in the denominator

O A function is said to be continuous if it graph can be drawn over each
interval of its domain with a continuous motion of pen without lifting a

pen.

® @ @ Calculus by Norhafizah Md Sarif
http://ocw.ump.edu.my/course/view.php?id=452
A 1y T T




Conclusion #2

O Continuity Test : Afunction is continuous at if and only if it meets the

following conditions:
1. f(a) is defined
2. IMm1(X) exists

3. limf(x)=f(c)

If any of these three fails, then is discontinuous at X=C
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