Mathematics (Part-II) 44 (Ch.01) Functions and Limits
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Continuous Function

A function f1s said to be continuous at a number “c¢” if and only 1f the following
three conditions are satishied.

(1) fle) 1s detined.

(11) 1{Li_}n}f(x‘,l exists.

() Lim A(x) = fc)

=0

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

i) fx) = 2x*+x-5, ¢ = 1
2

L — K‘ _9 —

(ii) f(x) = —3 , ¢ = =3

(i) f(x) = |x-3| , ¢ =5
Solution:
i fix) = 2x*+x-5, ¢ =1
Left hand limit
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Lim f(x) =

x x|

Right hand limit
Lim f{x)=

x>l

2
-9
) =15

Lett hand limit

Lim f(x)=

K—s —3

Right hand limit

Lim f(x)=

X—r —3

Qi) fx) = x-3 ,
Lett hand Limit
Limf(x) =

X5

Lim (2x" +x—9)

L |
21Y+1-5
2-4= -2 Ans.

Lim (2x" +x—35)

X
207 +1-5
2+1-5
—2 Ans.
¢ = =3
. x =0
1]-:]-“;[:: K_3

+3)(x —
B =)
X >3 X—3

LiI‘I}_ (x+3)

-3+3 =0 Ans.

2
Lim X -9
-3 X— 3
(x +3)(x —3)
% -3 Xx—3

Lim (x+ 3)

X—» -5

-3+3 =10 Ans,

¢ = 5

Lim [x— 5|
X0

Lim - (x—=23)
x—»5

—{5-5= 10 Ans.
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Right hand limit
Linfo= Lin b=
- Uiy -9
= 5-5
=0 Ans.
Q.2  Discuss the continuity of f(x) at x = ¢:
(i) fix) = , € = 2
[3x- x<1
Gy fx) = 3 4 1f x=1 , ¢ =1
Il 2x if x=>1
Solution:
0w -fISiE
{2y = 2(2)+5
= 4+5
= 9

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

X — 2 x— 2
= 2(2)+ 5
= 4+5=9
Right hand limit
Lim (09 = Lim (4t
= 4(2)+ 1
= 8+1
=9

Left hand limit= Right hand limit
So Lim f{x) exists

X — 2

f(2) = Limf(x)= 9

X —» 2

So the function 1s continuous at x = 2.,

(G.B 2007, L.B 2008)
(L.B 2009, L.B 20006)
(L.B 2009, G.B 2007)
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[31:—1 if x<1
-4 4 if x=1

(ii) f(x) , ¢ =1 (L.B2006, 2007)
L 2x  if x>1
1)y = 4
Left hand hmit
L_i}nil_ fix) = L_I}I’I]‘l (3x—1)
= 31)—1
= 3-1
= 2
Right hand limit
Lin 0 = Lin @
= 2(1) = 2
Left hand limit = Right hand limit
So Lim f(x) exists

¥ — |
f(1) = Lim f{x)
¥ —r |
So the function is discontinuous at x = 1.
3x if x<£=2

Q3 If f(x) =3x' =1 if =2<x<2 (L.B2011)
13 if x>2
Discuss continuity at x =2 and x =-2.
Solution:
Al x = 2
f(2) = 3
Left hand Iimait
Lim f(x) = Lim (x* — 1)

= 22— 1=4-1=3

Right hand limit
Lin_}_ f(lx) = LiI’IEI_ 3

= 3
Left hand limit = Right hand limit
So,  Lim f{x) exists

¥ —=2
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f2) = Lim f(x)= 3
X o»2

So the function 1s continuous at x = 2.

At x = =2
f(-2) = 3(-2)= -6
Left hand limut.
Lim 09 = Lim ()
= 3(-2)= -6
Right hand limiut.
Lin, 09 = Lim (-1
= (=2)" -1
= 41
= 3

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

X ——2

f(—2) # Lim fx)

So the function i1s discontinuous at x = —2.
x+2 , x<£-1
Q4 If f(x) = IL 43

Solution:
Left hand limit
Lim f(x) = Lin} (x+2)

By
= —1+2 =1

, x>—1 find *¢’ so that }_I}IEI] f(x) exists. (L.B 2009 Supply)
(G.B 2008)

Right hand limit
Lim fix) = Limm (c+2)

¥ ——1 ¥ —»—1
= ¢c+2
Since tLi}Inl f{x) exists.
Left hand limit = Right hand limit
1l = ¢+2
c = 1-2

¢ = —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
(i) f(x) = { n if x=3 (i) f(x) = Jlx:-: if x>3
l—2x+9 if x>3 =

Solution:
mx if x<3
@ fx) =31 n if x=3 (L.B 2004, 2005)
l—2x+9 if x>3 (G.B 2006, 2009)
f3) = n

Left hand limit
Lim fix) = Lim (mx)

X— 3 X — 3
= 3Im

Right hand Limait
Lim fix) = Lim (-2x+9)

X — 5 X — 3
= —2(3)+9
= —6+9
=3
Since f(X) 1s continuous at x = 3
Left hand limit = Right hand lmit = {(3)

3m = 3 = n
3im =3 , 3 =n
T
m = 3 n =
m = |
m-=1 ., n=3 Ans.

.. [mx if x<3
i) f(x) = Jlxz >3 (L.B 2007)

f3) = (3 =9
Left hand limit
Lim f(x) = Lim (mx)

X —» 3 X 3
= 3m
Right hand Iimit
Lim f(x) = Lim (x%)

X— 3 X— 3
- 3 =9
Since f(x) 1s continuous at x = 3
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Left hand limit - = Right hand IImit = {(3)

dm =9 =9
dm = 9
m = % = 3 Ans,
[2x +5-/x+7
Q.6: Iff(x)= 3 X -2 , X # 2 (G.B 2004)
| _ (L.B 2009 (s) 2004)
Lk » X =2 (G.B 2006
. Find value of k so that fis confinuous at x = 2. (L.‘B Zﬂﬂﬂj
Solution: (G.B 2008)
fi2) =k
J2x + 5 x,‘ +7
Lim  f(x) = Lim : A [ nj form

_ 1 \2x + 5 —1;‘}{+?x1;‘2:{+5+*~,,l'x+?
SR X2 J2x 5 4x 17
N S e,

1m

=2 (x-2) (f2x + 5 +Afx + 7)

2x+5)—(x+7)

= Lim

X=2 (x - 2)(-J2};+5+ Xx+7)
= Lim

x 22 (x — 2)(1/2};+5+m’x+?)
= Lim

x »2 x.l'2x+5+m'x+?

1
A2y F5 44247
1

T Afa+5+49
T 3+3 6

Since f(x) 1s continuous at x = 2
f(2) = Lim fix)

X —r 2

Ans.

1
k = 3




