HOSSAM GHANEM

(13) 2.5 Discontinuous Functions (A)

The types of discontinuily

Removable discontinuity

Jumping discontinuily

f(a) # lim f(x)
OR
3161_1)1‘11 f(x) =L & f(a) Not Definite

Example
x%—4

X—2

X £ 2

f(x) =

8 , =2
f(2)=8

2

11m Al = llm

X==22 | Xi—

= li = 4
> imx +

xX—2

f(2) # lim ()

Removable discontinuity

lim f(x) # lim, f(x)
Example

f&x) =

3x+2 , x>3

lim f(x) =limx*-1=9-1=8
x—3" xX—2
lim f(x) =lim3x+2=9+2=11
x—-3* x—2

I G S

Jumping discontinuily

lim f(x) =+ OR

xX—a

Example f(x) = 3
Infinite

disconlinuily lim f (x) = lim w2

Inf nite dlscontmulty

lim f(x) =t
x—at

5
5

E
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(13)

2.5 discontinuous function (A) P2

[5 pts. ]: The graph of afunctiony = f(x) is given below

Example 1

59  9Jduly 2011

Figure 1:

Use the graph to answer the following questions. Justify your answers.
(a)Find  lim f(x)

('b) What type of discontinuity does f haveat x = -2 ?
(c¢) What type of discontinuity does f haveat x =0 ?
(d) What type of discontinuity does f haveat x =4 ?
(e) Is f differentiableat x =2 ?

(@) lim f(x) =0
(b) lim_ f(x) = —oo

Solution

Infinite discontinuity

(©) 1ir(r)1_ f(x) + lirglJr f(x) Jumping discontinuity
X— X

() £(&) # lim f(0)
© £\@)=1eh

Removable discontinuity

f not differentiable
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(13) 2.5 discontinuousfunction (A) P3

4

Example2 |Let  f(x) = "; |
38 March 3L, Va (x? +x-2)

2004 Classify the discontinuitiesof f asremovable, jump, or infinite.

Solution

o) B |x + 2| B X+ 2 i 1
T - R x-2 a+De-1D vxGE-D

at x =0
F£(0) N.D

lim f(x) = lim ——— D.N.E
x0T f( ) x>0~ \/E (X a 1)
: : 1
am @ = lim e Ty T
~ f has infinite discont. at x = 0
i
X+ 2 1

MO = R e De-D AR FeoD
1

xh_,r?+ flx) = xh_,r{l+ Vx (x —1) = [
f(1) N.D
~ f has infinite discont at x =1
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(13) 2.5 discontinuousfunction (A)

P4

Example3 |Let  fo = X1&*=3)

48 March 25, KB bt
2008 A Classify the discontinuitiesof f asremovable, jump, or infinite.
Solution
x3—9x=x(x2-9)=x(x—-3)(x+3)
F) = | x |(x —3)
x(x—=3)(x+3)
At =
f(=3)= N.D
y - g —x(x—-3) I -1
Al S = i e e ) A e
R ey R
~ f has infinite discont at x = =3
at x=0
f(0) N.D
I — =¥ (&:d). [l « sEahiend .
) = e G+ A G+d) 3
I g x(x —3) oy laams 1
i BT, o o o el E@hnsiin %
~ f has jump discont. at x = 0
at x =3
f(3) N.D
ke b — 3AGSE! x(x —3) | 1

lim f(x) = lim
x—3~

Jim f) = lim 2735y = 6

~ f has Removable discontinuity at x = 3

4

Hossam
'E‘ﬂhane
o/

_—
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(13) 2.5 discontinuousfunction (A) P5

et ) = lx — 1|(x — 2)
Example4 (x —4)(x2 —3x + 2)
49 July 5, 2008

Find all points of discontinuitiesof f and Classify each discontinuity as
removable, jump, or infinite

Solution
T I =1 =) SGde RSSO —"2)

) = o —+2) =D -DE -2
at x|l

f(-1)  N.D
_ U —@-DE-2) -1 -1 1
Imf@=ln S De-2 At G4 33
Nl SR ¢ — 00— 2,00l IR 80 , 2
MY = Al D Gl ) S38) 3

f(1) N.D
=~ f has jump discont. at x =1
i =

f(2) N.D
i _ i (x—D(x—-2) i 1 1
im @ il G N — Dor — 2 IR 107 .2

~ f has removable discont. at x =2

at x =4
f(4) N.D

Jm f) = lim Ty = -

RS0 = G T

f has infifite discont. at x =4
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(13) 2.5 discontinuousfunction (A) P6

Classify the discontinuitiesof f asremovable, jump, or infinite , where
Example 5
31 October 31,
2000 f(x)_(x+1)|x—2|\/|x—1|
X3 —2x2—x+2
Solution

x3—=2x2—x+2=x*(x-2)—-(x-2)=(x-2)x* -1 =((x-2)(x—-1D(x+1)

(x+ Dlx — 2] |x — 1]

=50 L ha B

at x = —1
f(=1) N.D

_ At A& + 190 —Z)s@eRRi Tl || 5 15l al | _—\/7_ 1
O, B 0 ol OO W 215 A
~ f has removable discont. at x = —1
at x =1
f(1) N.D

_ o e+ D=2 x -1 —V1-x -1
Imf@ = lm e D+ D AT AR T A T
_ G al G + 1) 25000 Bl s -yl . a. AN
A e DarD o x-1 kT

~ f has infinite discont. at x =1

At =i,

f(2) N.D
B ) [ N LSS N s R
M @)= DD AR Ta-D 1
xligl,f(x) Iy (x+ D(x—2)]x = 1] i

-2t (x=2)(x=-1D(x+1)
~ f has jump discont. at x = 2
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(13) 2.5 discontinuousfunction (A)

Pr7

discontinuous , where

Example 6
60 October 31,
2011

g(x)

. (5 points) Find the x —coordinate of the points at which the function f is

2x+1
x+3

|{ if x<0,
| GhixBA- 1

kxz+x—2 i

x>0

Classify the types of discontinuity of f asremovable, jump, infinite.

Solution

( 2x+1
x+3

if x<0,

g(x) =
x—1D(x+1)

x+2)(x—-1)

Al ==5
f(=3) N.D

Jim_ f(x) =

=0

2x+1 i3

x+ 3
I N 2x+1 _
x—}£n3+f(x)_ x + 3

~ f has infinite discont. at x = —3

lim
x—>-=3"

(00}

lim
x—-3%

a x=0
f(0) N.D

20611 1

lirgl_f(x)z ==

)

i
xl)%l_ x+3
) . -1
RSO = G De-D T A @
~ f has jump discont. at x = 0

-1

1)

at x =1

f(1) N.D

. o -Dx+1

R s el it il ks
~ f has removable discont. at x =1

x+1_2
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(13) 2.5 discontinuousfunction (A) P8

Homework

1

40 October 28,
2004 A

Find the x-coordinates of the points at which the function f is

3 alg

discontinuous Where = (el
f) x2—5x+6

Classify thetype of discontinuity of f asremovable, jump, or infinite

2
29 Feb. 24,2000

Find the x-coordinates of the points at which the function f is

x3 -1

discontinuous Where L W
f) x2+2x—3

Classify the type of discontinuity of f asremovable, jump, or infinite

Find and classify the points of discontinuity, if any for the function

3
42 |\z/loa(r)gh29’ (o) = (2x +3)(x* — 4)
19 2 52 5 32 22
Find the x — coordinates of the point at which the function f is
4 ] . x? —x
29 Juned. 2007 discontinuous, where flx) = HGE =D

Classify the types of discontinuity of f asremovable, jump or infinite.

2
: : N -2
S Classify the discontinuitiesof  f(x) = * - *
47 November | x |(x? —x = 2)
10.2007 A . 111111
asremovable, jump, or infinite
2
: : . o NG
6 Classify the point of discontinuity of f(x) = x(f )
24 August 3 FiS il bk
2002 asremovable, jump, or infinite
(x?2—=2x+1)| x|
Let =
Z f(x) (2 — 1)x
43 June 28,
2008 Find all points of discontinuitiesof f and Classify each discontinuity as

removable, jump, or infinite
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(13) 2.5 discontinuousfunction (A)

Homework

8
58 7April 2011

[ 4 pts. ] Find and classify (removable, jump, or infinite) the

(ais2) 1 1l

discontinuities of the function
(x —D(x?—4)

flx)=

©

56 July 10, 2010

Let

(x? = DVxZ + 6

(x3 + x2 — 6x)

fl) =

a) Find and classify the discontinuities of f. (3 points)
b) Find the vertical and horizontal asymptotes for the graph of f, (if any)

Find the x-coordinates of the points at which the function f is

10 >+8
44 November 9, | discontinuous Where  f(x) = | Lo
2006 x?—x—6
Classify the type of discontinuity of f asremovable, jump, or infinite
(xz + 3x + 2
— If x<0
il . .o ) x+2
== Classify the discontinuitiesof ~ f(x) = 4
41 March 30, Xl
2005 l 5 If x>0
x<—1

asremovable, jump, or infinite
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(13) 2.5 discontinuousfunction (A) P10

Find the x-coordinates of the points at which the function f is
10
—— x3+8
44 November 9, | discontinuous Where f(x) = ——m—
2006 x*—x—6
Classify the type of discontinuity of f asremovable, jump, or infinite
Solution
F) = x*+8 (x+2)(x*—2x+4)
x2—x—6 (x+2)(x—3)
~ f is discont. atx= -2 & x=3
at!lx =li=2
f(=2) N.D
_ o (x+2)(xP-2x+4) o x2=2x+4 4+4+4 12
lim f(x) = lim = lim = — =
x—>=2 X>=2 (x+2)(x—-3) x-=2 x—3 -2-3 5
~ f has removable discont. at x = —2
at x =3
f(3) N.D
x?—2x+4
P | Laxsd7 gt
x?—2x+4
hm flx) = IH§‘+ — g
f has infinite discont. at x = 3
(xz +3x+2
———— x <0
11 . . ag x+2
41 Classify the discontinuitiesof  f(x) = 4
41 March 30, L BRGL
If x>0
2005 ]
asremovable, jump, or infinite
Solution
at x = =2
f(=2) N.D
3x+2 2 1
im, 769 = Jim, S = i SEEBEED < i a4 1) = -
~ f has removable discont. at x = —1
at x =0
0+1
)= 5= -1
l ) = 1 x+3x+2_2_1
lmfx—xlgl_ _Iicl-l—Z T2
X
hm f(x) = hm Nowix il
f has jump discont. atx =0
at x = 1
B (x+1) . 1 B
MO =0 oD+ A e T T
1
llm Jolo 11 =D =

f has mflmte discont. at x =1
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