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1. Examine the continuity of the function f (x) = x:+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) = hm f(x)= lnm f(x)

Given: flx)=x" + 2.\ -1
linlm f(x)=lim (1 + h? +21+h)? -1 =1+2-1=2
X —> 1=

lim f(x)=(1)’+2(1)* -1

=1+2-1=2
Iin}. F()=lim(1+h)* +2(1 +h)* =1
X —

=]1+2-1=2

lim f(x)=lim f(x)= lim f(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.
3x+5,1fx=22

x)=
/&) {xzz,ifx{Z
atx=2

Solution:



Checking the continuity of the given function, we have

111]1f1)‘31+5
= lim3(2+h)+5=11

=0

lll'ﬂ} f(x)=3x+5=3(2)+5=11
i ) = 2 fim 2= 1Y

= 11n1(2) +h* —4h=(2) =

Now, since lim f(x) = hm f(x)# lim f(x)

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

3. ,
l—-cos2x

fn={ =
3, if x=0

,if x#0

atx=0
Solution:
Checking the right hand and left hand limits of the given function, we have



1—-cos 2x

lim f(x) = :
x—0 BS
1- 0-1 1- -2}
_ cos 2( : 1) -l cosz( 2h)
h—=0 (() - h)" h—0 h
. 1=cos 2h
= lim =
h—0 h*
oo ) -
= lim 25"; 4 [1 -c059=25in29
h—=0 h 2
2sinh sinh inx
= lim A =211=2 lim sl =
h—0 h h x=0 X )
. J—ic082X
1-1-1)](} f(l) - .\'2
. 1=cos2(0 + h) ~1-=cos2h
= lim 5 = lim 5
1= 0 (() + h)" =0 h
in’ 2sinh sinh
- G AR : =211=2
=0 ]12 h h

lin})f(.r) =5
As lim f(x) = xlil}(}. f(x)# lim f(x)

x—0" x—0
Therefore, the given function f(x) is discontinuous at x = 0.
4.,

2x? —3x-2
f(x)=9 x-2

Jif x#2

Solution:



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

o2t -3x-2
) =—"3
2xF —dx+x-2  2x(x-2)+1(x-2)
- x-2 - x=-2
_ (2x +1)(x = 2) 9yt
Now. X -2

2

Iin'_} 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
!irr;f(x) =5

As Iin;_ f(x) = xli_?;_ f(x)= lil;ﬂ_}f(:l’) =5



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

o2’ -3x-2
) =—"
2xF —dx+x-2  2x(x-2)+1(x-2)
- x-2 - X=-2
_ & “??_(; =2 1

Now,
lin‘_} f(x) =2x+1
' = lim2(2-h)+1=4+1=5

h=0

lim f(x) = 2v+1

r— 2
= lim2(2+h)+1 =4+1=5
h =0
lim f(x) =5
r—2

As lim f(x) = xli_:}} flx)= AIﬁi_l:w:_')‘(nr) =5

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

5.
x—4
=1 ifx24
f(x)=12(x—4)
~0" ffx:4 atx=4
Solution:

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



l L x-4 forx<4,x—4|=~(x-4)
S = 1) for x >4, |x - 4] = (x - 4)
AL | e B X

h—>02(4-h-4] h-0-2n 2
lim f(x) = M— = lim [ 24h—4] "
x=4 2(\ —-4) h—-)()2[4+h—4] )

l.im4 f(x)=0
]in;n_ f(x) # rl-i-?}' f(x)# \l_i_ﬂf(l')

Thus, f(x) is discontinuous at x = 4.



