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1. Examine the continuity of the function f (x) = x3+2x2 -1 atx =1
Solution:

We know that, y = f(x) will be continuous at x = a if,

We know that y = f(x) will be continuous at x = a if

lim f(x) = Ilm f(x)= hm f(x)

Given: Ax)=x +2\ -1
lnm f(x)= hm(1+h) +2(1+h)? -1 =1+2-1=2

h—(

j_l_l}}f('\)=(1) +2(1) -1

=1+2-1=2
lln? F(x)= llm(l+h) +2(1+h)* -1
X-=p

—]+2—1-2

lim f(x)=1lim f(x)= lim f(x)=2
x—=1" x—1" x—=1
Hence, f(x) is continuous at x = 1.

Thus, f(x) is continuous at x = 1.

Find which of the functions in Exercises 2 to 10 is continuous or
discontinuous at the indicated points:

2.

o

3x+5,1fx=22

xt. ifx<?2
atx=2

Solution:



Checking the continuity of the given function, we have
lim f(x)=3x+5
x= 2 i
= lim3(2+Hh)+5=11

h=0
lim f(x)=3x+5=3(2)+5=11
X— 2

lim f(x) = x2= lim (2= h)’

Xx=s2 =)

= lim (2) +h* —4h = (2)? =

h—0

i

Now, since lim f(x) = lim2 f(x)# lin‘;f(.r)
X = X -

x—= 2

Thus, f(x) is discontinuous at x = 2.

3.
(1-— 2
CG; x,ifx;&()
f(x)=9 «x
LS’ ilrfx:l[)atx=0
Solution:

Checking the right hand and left hand limits of the given function, we have



lim f(x)

x—0

1—-cos 2x

X 2

1-cos 200-h) lim

lin} f(x) =5
x—0

As lim f(x) =

x—0

1 - cos (- 2h)

5

- hli}}) (() = h)z - h—0 }12
~ 1-=cos 2h
= lim =
h—0 h*
-
= lim 25"; h [1 - Cos O =2sin"
h—=0 |
2sinh sinh in x
= lim : =211=2 lim ol
h—0 h h x=0 X
1—cos 2x
2
X
. 1=cos2(0 + h) ~1-=cos2h
= lim = = lim 5
1= 0 (() + h)" =0 h
2 sin’ 2sinh sinh
= lim sin e = : =211=2
h—=0 ]12 h h
li x)#h X
lim f(x)# xl_lgﬂof(\)

Therefore, the given function f(x) is discontinuous at x = 0.

4.

J (x)=:

Solution:

o
2.

1




The given fucntion at x # 0 can be rewritten as,

‘ 212 —3x -2
fix) = ——
200 4y +x -2 2x(x-2)+1(x -2)
- xX—-2 B x=-2
) (2x +1)(x - 2) e 4]
Now X =2

ks

Iin;l f(x) =2x+1
' = lim2(2-h)+1=4+1=5

h=0

im f(x) =2v+1

x> 2
= lim22+h)+1=4+1=5
h—0
!ill‘lzf(l‘) =5

As Iinél_ f(x) = xli_:v:;n_ f(x)= liﬂ"jf(:"') =5



The given fucntion at x # 0 can be rewritten as,

‘ 212 —3x -2
fio) = =——
202 4y +x -2 2x(x = 2)+1(x - 2)
- xX—-2 B X -2
) (2x +1)(x - 2) e 4]
Now X =2

ks

Iin} f(x) =2x+1
' = lim2(2-h)+1=4+1=5

h=0

lim f(x) = 2xv+1

x> 2
= lim22+h)+1=4+1=5
h—0
!ill‘lzf(l‘) =5

As Iin'zi_ f(x) = xli_?;'- f(x)= x]-iTaf(I) =5

Thus, f(x) is continuous at x = 2.



