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Continuous Function 
A function fis said to be continuous at a number “c” if and only if the following 

three conditions are satisfied. 

(i) fic) is defined. 

(11) Lim f(x) exists. 

(1) Lim f(x) = fc) 
x +e 

Q.1 Determine the left hand limit and right hand limit and then find limits of the 

following functions at x = c. 

(i) f(x) = 2x°+x-5, ¢ = 1 
Zz 

Ls — X -9 — (ii) f(x) = x3 », c=-3 

(iii) f(x) = |x-5| , ec = 5 

Solution: 

(i) f(xy) = 2x?+x-5, ¢ = 1 
Left hand limit
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Lim f(x) = 
x +] 

Right hand limit 

Lim f(x) = 
x17 

2 
-9 ji) =, , 

Lett hand limit 

Lim f(x)= 
x 3 

Right hand limit 

Lim f(x)= 
x -3 

(iii) f(x) = |x-5]_, 
Lett hand limit 

Lim f(x) = 
x—* 45 

Lim (2x +x-—5) 
x ¥l 

21y+1-—5 
2-4= -2 Ans. 

Lim (2x°+x-—5) 
x17 

21y+1-5 

2+ 1-5 

—?) Ans. 

c = -3 

x9 

Him x—3 

+ 3)(x - vip (843K =3) 
x >-3 x—3 

Lim (x + 3) 

—3+3 = 0 Ans. 

(x + 3)(x = 3) 
X »-30 x—3 

Lim (x + 3) 
x4 —3 

-—4+3 = 0 Ans. 

ec = 5 

Lim |x — 5| 
x5 

Lim — (x—5) 
xa
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Right hand limit 

Limfin)= Lim, be-5 
= Linn &- 9) 
= 3-5 

= 0 Ans. 

Q.2 Discuss the continuity of f(x) at x =c: 

(i) f(x) = , ¢ =2 

(3x-1 if x<1 
(ji) f(x) =1 4 if x=1 , ¢ =1 

ll 2x if x>1 

Solution: 

wy = RESET con 
(2) = 2(2)4+5 

= 4+5 

= 9 

Left hand limit 
Lim f(x) = Lim (2x +5) 
x27 i 

= 2(2)+5 

= 4+5= 9 

Right hand limit 

Lim fi) = Lim 1 
= 4(2)+ 1 

= 8+] 

= 9 

Left hand limit= Right hand limit 

So Lim f(x) exists 
yoo 

(2) = Lim (x)= 9 
A 

So the function 1s continuous at x = 2. 

(G.B 2007, LB 2008) 
(L.B 2009, L.B 2006) 
(L.B 2009, G.B 2007)
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( 3x-1 if x<1 
(ii) f(x) 4 if x=l , ¢ = 1 (LL.B 2006, 2007) 

lax if x>1 
fl) = 4 

Left hand hmit 

Lim f(x) = Lim (3x — 1) 

= 3(1)-1 

= 3-] 

= 2 

Right hand limit 

Lim fx) = Lim (20 
= 2(1) = 2 

Left hand limit = Right hand limit 

So Lim f(x) exists 

fl) # Lim f(x) 
x | 

So the function is discontinuous at x = 1. 

3X if xs-2 

QO3 If f(x) =1x-1 if -2<x<2 (LB 2011) 
3 if x>2 

Discuss continuity at x = 2 and x =—2. 

Solution: 

At x = 2 

f(2) = 3 
Left hand limit 

Lim f(x) = Lim (x-— 1) 

= 2-1= 4-1=3 
Right hand limit 

Lim f(x) = Lim 3 

= 3 

Left hand limit = Right hand limit 

So, Lim f(x) exists 
x2
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f(2) = Lim ffx)= 3 
x 32 

So the function 1s continuous at x = 2. 

At x = -2 

{(-2) = 3(-2)= —6 

Left hand limit. 

Lim 0) = Lim Gx 
= 3(-2)= -6 

Right hand limit. 

Lim. fo = Lim. @- 
= (-2)-1 
= 4-] 

= 3 

Left hand limit # Right hand limit 

So, Lim f(x) does not exists. 
x —+-2 

f(—2) = Lim ffx) 

So the function is discontinuous at x = —2. 

x+2 , xs-l 
Q4 “If f(x) = : 49 

Solution: 
Left hand limit 

Lim f(x) = Lim (x +2) 
-| 

=-1+2 =1 

 x>-l find ‘ce’ so that Lim f(x) exists. (L.B 2009 Supply) 

(G.B 2008) 

Right hand limit 

Lim f(x) = Lim (c+2) 
x—>-1 x —-1 

= ct? 

Since Lim f(x) exists. 

Left hand limit = Right hand limit 

1 = ecr+2 

c = 1-2 

c= -l 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 
(i) f(x) = 4 n if x=3 (ii) f(x) = i if x>3 

ll-2x+9 if x>3 = 
Solution: 

mx if x<3 

(i) f(x) = 7 if x=3 (L.B 2004, 2005) 
l-2x+9 if x>3 (G.B 2006, 2009) 

(3) =n 
Left hand hmit 

Lim f(x) = Lim (mx) 
x34 x— 3 

= 3m 

Right hand limit 

Lim f(x) = Lim (-2x +9) 
K+ x 3 

= —2(3)+9 

= -6+9 

= 3 

Since f(x) 1s continuous at x = 3 

Left hand limit = Right hand limit = f(3) 

3m = 3 =n 

3m = 3 , 3 =n 

3 1, m = 43 n= 

m = l 

m= l1,n=3 Ans. 

s (mx if x<3 
(ii) f(x) = 1x2 fe > (L.B 2007) 

(3) = BY =9 
Lett hand limit 

Lim f(x) = Lim (mx) 
x3" x 3 

= 3m 

Right hand limit 

Lim f(x) = Lim (x*) 
Kod x3 

=~ 7=9 

Since f(x) 1s continuous at x = 3
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Left hand limit = Right hand limit = (3) 

3m =9 = 9 

3m = 9 

m = 2 = 3 Ans 

[2x +5—\x+7 
Q.6: Iff(x)= 7 x2 »X #2 (G.B 2004) 

Ik x =2 (L.B 2009 (s) 2004) 

. Find value of k so that fis continuous at x = 2. LB x08, 

Solution: (G.B 2008) 

(2) =k 

Lim f(x) = Lim 
ae — —2 

sn EW 
x2 (x — 2) (2x +5 +x +7) 

(2x +5)—(x +7) 
= Lim 

x2 (x— avian ++ x +7) 

= Lim 
x2 (x Tieeemreg) 

= Lim 
x +2 ESOS 

— af2(2)+5 43/2 +7 

~ f445 4/9 

~ 3+3 6 
Since f(x) is continuous at x = 2 

(2) = Lim f(x) 
x2 

] 
6 Ans. 


