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Continuous Function

A function f is said to/be continuous at a number
three conditions are satisfied.

Q) f(c) is defined.

(i) Lim f(x) exists.

X—>C

(i) Lim f(x) = f(c)

6‘ 2

if and only if the following

EXERCISE 1.4

Q.1  Determine the left hand limit and right hand limit and then find limits of the
following functions at x = c.

i) fx) = 2*+x-5, ¢ =1
2
(i) ) = );_":f L ¢ o= -3
(i) f(x) = [x-5| , c =5
Solution:

(i) fx) = 2x*+x-5, ¢ =1
Left hand limit
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Lim f(x) =
X—1"

Right hand limit
Lim f(x) =
x—1*

2
M) 00 =375

Left hand limit

Lim f(x)=

X— -3~

Right hand limit

Lim f(x)=

x—> -3

@)  f(x) = |x=5 ,
Left hand limit
Limf(x) =

X—5

Lim (2x* +x —b5)
x—1"
2(1)*’+1-5

=2-4= -2 Ans.

Lim (2x* + x — 5)
x—1"

2(1)*+1-5
2+1-5
-2 Ans.

x2—9

Lim

X— — -3
Lim g +3)(x = 3)
x— 3" 3

X —
Lim (x +3)

x— 3"

-3+3 =0 AnSs.

c =5

Lim |[x -5

X—>5

Lim — (x-5)

X—>5

-5-5=0 Ans.
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Right hand limit

Limf(x) = Lim |x-5]
X — 5" X — 5"
= Lim (x-5)
X —5"
=5-5
=0 Ans,
Q.2  Discuss the continuity of f(x) at x = c:
Q) f(x) = . c =2 (G.B 2007, L.B 2008)
Ix—1 if x<1 (L.B 2009, L.B 2006)
(i) £(x) :{ 4 if x=1 ¢ = 1 (L.B 2009, G.B 2007)
2x if x>1
Solution:
: _J2x+5 if x<£2 _
0 ) {4x+1 it x>2 + € =2
f2) = 2(2)+5
= 4+5
=9
Left hand limit
Lim f(x) = Lim{(2X+.)5)
X— 2" X—> 2"
=2(2)+5
= 4+4+5=9

Right hand limit
Lim f(x) = Lim (4x+1)

X— 2" X—2
= 42)+1
= 8+1
=9
Left hand limit=Right hand limit
So Lim f(x) exists

X—>2

f2) = Lirr; fx)= 9

So the function is continuous at x = 2.
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3x-1 if x<1
(i) fx) = 4 if x=1 , ¢ =1 (L.B2006,2007)
2x if x>1
fQ) = 4

Left hand limit
Lim f(x) = Lim (3x—-1)

X—1 Xx—1
= 31)-1
=3-1
=2
Right hand limit
Lim f(x) = Lim (2x)
x—1 x—1
=21) =2
o Left hand limit = Right hand limit
So Lim f(x) exists

X—1
f(1) = Lim f(x)
X—1

So the function is discontinuous at x'=.1.

3x if_x< -2
Q3 If f(x) = {xz — 1 Nifp—2<x<2 (L'B 2011)
3 ifpx>2
Discuss continuity at X =2 and x ==2.
Solution:
At X = 2
f2) = 3
Left hand limit
Lim f(x) = Lim (xX*-1)
X—>2 X—>2"

22-1=4-1=3

Right hand limit
Lim f(x) = Lim 3

X—2" X—2"
=3
o Left hand limit = Right hand limit
So, Lim f(x) exists

X—2
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f2) = Limf()= 3

So the function is continuous at x = 2.
At X = =2

f(-2) = 3(-2)= -6
Left hand limit.

Lin, 100 = Lim, (30
= 3(-2)= -6

Right hand limit.
Lim f(x) = Lim (xX*-1)

X — 2" X —-2"
= (-2)%-1
= 4-1

3

L Left hand limit = Right hand limit
So, Lim f(x) does not exists.

X —> =2

f(-2) # Lim f()

So the function is discontinuous at x ===2;

X+2 , x<<1 . .
Q4 If f(x) = c + M find ‘e’ sothat Lim f(X) exists. (L.B 2009 Supply)

X—-1

Solution: (G.B 2008)
Left hand limit
Limlff(x) = Limr x+2)
= -14+2 =1

Right hand limit
Lim f(x) = Lim (c+2)

X — 17 X—-17
= Cc+2
Since Lim f(x) exists.
X—>-1

Left hand limit = Right hand limit
1 =c+2
c =1-2

c=-1 Ans,
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Q.5 Find the values m and n, So that given function f is continuous at x = 3:
mx if x<3 .
mx if x<3

) f=3 n if x=3 (i) fx) = {5
M ) {_2X+9 L os T {xz if x23

Solution:
mx if x<3
i fx) = { n if x=3 (L.B 2004, 2005)
—2x+9 if x>3 (G.B 2006, 2009)
f8) = n

Left hand limit
Lim f(x) = Lim (mx)

X—3 X—3
= 3m
Right hand limit
Lim f(x) = Lim (-2x+9)

X — 3 X — 3
= -2(3)+9
= —6+9
3
Since f(x) is continuous‘at X = 3
Left hand limit = = _Right hand limit = f(3)

3m =u3.=-n
3 TrEETTer=on
3
m—3 n =3
m =1
|.'.m:1,n:3| Ans

. mx if x<3

@@ fx) = {Xz if x>3 (L.B 2007)
f3) = (3 =9
Left hand limit

Lirr317 fx) = LinS[(mx)
= 3m

Right hand limit
Lim f(x) = Lim (X

X — 3" x— 3
= 3=9
Since f(x) is continuous at x = 3
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Left hand limit = Right hand limit = f(3)
3m =9 =9
3m =9
m = % =3 Ans
\J2X + 5 —\/x + 7
Q.6: Iff(x):{ X—2 » X # 2
k , X =2
Find value of k so that f is continuous at x = 2.
Solution:
f2) =k
. . 2X+5-x+7 (0
Lin 1 = Lim Y22 (8] fom
_ A2X+5-x+7 A/2x+5+4x+7
= Lim X
X2 X-2 \[2X +5+1/x +7

(2 B) (X £
x>2 (x—2) (W2X £ 5 +alx +7)
- Lim (2X+5)= (%t 1)

=2 (x - 2) (f2x T 5+/x+7)
= Lim : Bz

x>2 (x—2) (\2x +5+/X + 7)

. 1
= Lim \V2X +5+4/x +7
1

\J22) +5++/2+7

1
T AJ4+5+4/9
1 1

3+3 " 6
Since f(x) is continuous at x = 2
f(2) = Lirr; f(x)
X—

Ans.

1
k = %

(G.B 2004)
(L.B 2009 (s) 2004)
(G.B 2006)
(L.B 2008)
(G.B 2008)





