Continuity

4 Marks Questions

1. Find the value of k, so that the function f
defined below, is continuous at x =0, where

0 = {(}%zm) TR,

ko, itx=0 " Allindia2014C
Given function is

1— cos4x :
f(X) _ (T} lf x#0
k, if x=0
Also, given f(x) is continuous at x = 0.
(LHL),_o = RHL),_, = f(0) ‘ )
Now, LHL= lim f(x)
x— 0
\ 1— cos4x
= |im —
x— 0 8x
T 1— cos(— 4h)
h—0 8h2
[putx =0 —h=-h, when x — 0, h— 0](1)
. 1—cos4h
= fim ————

=

Atx=0, f(0) =k
Now, from Eq. (i), we have
LHL = f(0) .
== 1 1=k=3k=1 )

Hence, for k=1 the given function f(x) is
continuous at x = 0. (1)

~~~~~ —, when x< 0O

B Tl =4 a whenx =0

when x>0

JABseafx 4
and f is continuous at x =0, then find the
value of a. Delhi 2013C
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Given,

Ln C254x , when x<0
2
F{x) =+ a, when x=0
VX | when x> 0
(V16 +/x) - 4 '

Since, f(x) is continuous at x = 0.
lim f(x) = lim f(x) = f(0)

x—=0 x— 0"
. 1= cos4x
= lim 3
x— 0" X

=f(0) (1)

= lim

Jx
0" (116 + v/x) — 4
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1-cos4(0 —-h)

= lim
h— 0 © -~ h)?
= lim s = f(0)
h*%h6+40+ _ 4
1- cos 4h
= lim ———
h—0 h2

i Yh 16 +h+4
“h20fl6rvh—4 16+ vh+4

s i 2 sin? 2h _ [ ‘\/_(\j16+\/_+4)=

50 KL h50 (16 +vh)—16
[*1- cos20 = 2sin’0 and (a + b) (a — b)

=a (1)

— 32 . bZ]
=2 lim sindh 2>~< 4
h—0 2h
_ iy Yh16 + vh +4)
= |lim S (1)
h—0 ‘\/E

[ . sinh ]
- lim — =
h—=0 h

= 2xMix4=16++0 +4=a

= 8=4+4=a
a=28 (1)

3. Find the value of k, for which
[ J1+kx—\1—kx

Jif—1<x<0
f(x)=1 X
kit f02 x<l
| X— 1
is continuous at x=0. All India 2013
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lidoe = ”1_kx,if—1s x<0

X
2x+1

x—1

- Given, f(x) = <

Lif0<x<1

is continuous at x = 0.

Now, O L. NS R S

0-1 —1
LHL= lim f(O - h)
h— 0

J1—-kh — 1+ kh
—h

= |lim
h— 0
= s J1—kh — 1+ kh x(,/l-—kh+1/1+kh}

h— 0 ~h(/1-kh + |/1+ kh) )
(1— kh) — (1+ kh)

= |i
h=0 —h (1~ kh + 1+ kh)

[ (a+ b)(a—b)=a’-b%
—2kh

= |lim | 1
h— 0 —h([1—kh + \/1+ kh) m
. 2k 2k 2k _

h>0 i-kh+ J1+kh 1+1 2

f(x)is continuous at x =0,
fi0)=LHL = -1=k
ks

= ot (1

4. Find the value of k, so that the function f

defined by

[kcos x .
« I X

flr)=4 T~ 2X is continuous at

35 0F =

Nl N A

HOTS; Delhi 2012C; Foreign 2011

() Afunction f(x) is said to be continuous at ;;oint
* x=gqifLHLat(x=a)=RHL at(x=a)=f(a). So,
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E to mind the value ot R, we equate any one of LHL |
or RHL to f(a) and simplify it. |

[k cosx . T
, if x#—
Given function is f(x) = - 2X 2
: n
3, if x=—=
2
Also, given that function is continuous at
X="1/2.
.'.Atx:E,LHL=RHL=f(E) (1 X¢))
2 2
Now, LHL = lim f(x)= lim .
sl - g TR
)
k cos|—-h
(2 ) k sinh

LHL:P!im0 }! oh
— —2(—h 0T —1T+
/

[putx:g-—h, when x—ag,then h— 0}
k sinh
m,

[ Ccos (E - 6) = sin 9}
2
2h

I

h

k .. sinh k : sinh
=—lim — == [+ lim —=1

2 2 h

lim
h—»0 h h—0
= LHL=k/2 (1%)
Also, from the given function, we get
f(£)=3
2 (1/2)

Now, from Eq. (i), we have
LHL=f(-’5) = ko3
2 2
Hence, k=6 (1)
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5. Find the value of a for which the function fis

[

using-(x+1), x<0

defined as f(x) =< s & §

X3

is continuous at x = 0. Delhi 2011

x>0

Given function is

a sing(xﬂ), x<0

)= tan x — sin x 0
. . e
Also, given that f(x) is continuous at x = 0.
LHL = RHL = f(0) (i) (1)
Now, LHL= lim asinZ(x+1)
x—= 0" 2

LHL = lim a sin z (-h+1)
h 2

—0

[putx=0—-h=-Hh]

: [n(—h+1)
& sinl—=
e 2| meh+
h—0 f'_.(:'_h +1) 2
2
- multiplying numerator and denominator by |
n(-h+1)
2 J
e an(=h+1 [ lim SNX _
h—=0 2 x=0 X E
= LHL:%’E [puth = 0] (1)
Now., Rl [y 20X 80X
e i : )(3
Put x=0+ h=h, we get
: sinh —sinh
nah . tanh —sinh ! roc h
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RHL = |lim —/= = lim
h—0 R h—0 R
) sinh-sinhcosh ..
= |im . = [im =
h—0 h’ cosh h—-0 K’ cosh
sinh .. 1-cosh ,. 1
= lim — . lim ——— . lim
h—0 h ho0 h2 h—0cosh
=1x lim L‘E’Eﬁm
h-0 A2
~ lim mhi and lim :
h—-0 h h—0 cosh cosO
I 1-cosh
= lim ———"—
h-0 p?
2 sinzﬁ g
= lim — 2 [ 1— cos x = 2 sin? —]
h—0 h? 2
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2

NS

2 h sin
= |lim 2 — |im 3>< lim
h—0 (k2 h—0 4 h—o0 h?
— X 4 —;

[- multiplying numerator and
denominator by 4]

(. hY
sin —
=lxlim 2 =1x1x1
2 h-0 h 2
L 2 /
[ lim smx=1] (1)
x—0 X
1
= RHL =—
2
Now, from Eq. (i), we have LHL = RHL
EE:J— = a:n:=1=:'a=l (1)
2 2 T

6. If the function f(x) given by
3ax+b, if x>1

f(x) = 11, ifx=1

Sax - 2b, ifx<1

is continuous at x = 1, then find the values of a
and b. Delhi 2011; All India 2010
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The given function is
[ 3ax+ b, ifx>1

fx)=< 11, if x=1
k5ax—2b, if x<1

Given that f(x) is continuous at x = 1.

3 LHL = RHL = f(x) (1)
Now, LHL= lim f(x) |
x— 17
= lim (5ax-—2b) (1)
x=>1

LHL = lim [5a(1-h) -2b]
h—0

[putx=1—h, whenx—1,h— 0]
= lim (5a—5ah-2b)

h—0
= LHL=5a-2b [puth = 0] (1)
Now, RHL= lim (3ax+b)
x— 17
RHL = lim [3a(1+h) + b]

h—0
[put x =1+h, whenx— 1 h— 0]

= lim (3a+3ah+ b)
h—=0

= RHL=3a+b [puth =0]
Also, given that  f(1) =11 (1)

Now, from Eq. (i), we have
RHL = f(1)
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= 3a+b=11 (i)
and LHL = f(1)
= 5a—2b=11 1))
On multiplying Eq. (ii) by 5 and Eq. (iii) by
3 and then subtracting, we get

15a+5b =55

15a-6b =33

o v

1lh=22
= b=2
On putting the value of b in Eq. (ii), we get
33+2=11= 3a=9=a=3

Hence, a=3andb=2. (1)

4. Find the values of a and b such that the
following function f(x) is a continuous function.

5; 1S 2
f) =Jax+b, 2<x<10
21,  x=10 Delhi 2011
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() The given functlon is continuous that means f (x)
* is continuous in its domain [2,10], so we tahe
x = 2and x = 10 to check continuity and then f‘nd

a and b IIIIII
The given function is
s X< 2
fixy=42ax+b, 2<x<10
21, x210
Also, given that f(x) is continuous at x =2 and
atx=10.
By definition,
LHL = RHL = f(2) sl
and LHL =RHL = f(10) L) (1)

Now; first we calculate LHL and RHL at x = 2.
LHL= lim f(x) = lim 5

: x= 2 Xx— 2"
=3 LHL =35
and RHL= lim f(x)= lim (ax+ b)
% 2F x— 2*
RHL=lim a2 +h+b = Ilm (2a+ ah+ b)
h—=0
[putx=2 +h, whenx— 2, h— 0]
=2a+b [puth=0]
From Eq. (i), we have
LHL = RHL
= 2a+b=5 ...(iii) (1)

Now, we find LHL and RHL at x =10.
LHL= lim f(x)= lim (ax+ b)

x— 107 x=10"
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LHL = fl}imo[a(m —h) + b]

[put x =10 — h, when x = 10, h— 0]
=lim (10a-ah+b)

h—0
= LHL=10a+b [put h=0]
and RHL = lim+ f(x)= lirn+ 2E21
SO, g+ T =L

LHL =RHL
= 10a+ b =21 LLiv) (D)

On subtracting Eq. (iv) from Eq. (iii), we get
-8a=-16 =>a=2
On putting a = 2 in Eq. (iv), we get
20+ b =21
& b =
Hence,a=2and b =1 (1

8. Find the relationship between a and b, so
that the function f defined by

() = ax+1, if x<3
" bx+3, if x>3

is continuous at x = 3. All india 2011
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ax+1if x<3
. The given function is f(x) = { "X

bx+3,if x>3
Also, given that f(x) is continuous at point x = 3.
: LHL = RHL =f(3) (1) (D)
Now, IHL = lim f(x) = lim (ax+1)
x—3 Xx—3"
LHL = lim [a(3—-h) +1]
h—-0
[put x =3 —h, when x— 3,h— 0]
= |lim 3a—ah+1)
h— 0
= LHL=3a +1 [puth=0] (1)
RHL = lim f(x)= lim (bx+3)
oY x—33"

RHL = Aimo [b(3+h +3]

[put x =3+ h, whenx— 3,h— 0]

= lim (3b+ bh+ 3
h— 0

= RHL=3b+3 [puth=0] (1)
From Eq. (i), we have
LHL=RHL = 3a+1=3b+3

= 3a - 3b =2, which is the required relation
between a and b. (1)

9. Find the value of k, so that the function f
kx+1,ifx<m

fined b =
defined by fid {cosx,ifx>n

is continuous at x = . Foreign 2011

k if x<
The given function is f(x) 2{ k) I s

cosx, if x>x

Also, given that f(x) is continuous at x = T.
LHL = RHL = f(r) A1) (1)
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Now, LHL= lim f(} = lim (kx+1)

X— T X— T

LHL = lim [k (x—h) +1]
h—>0

[put x =1 — h, when x - =, h— 0]

= lim (km—-kh+1)
' h—=0
=k% +1 [puth=0] (1)
and RHL= lim f(x)= lim cosx
x=>rt x—=>nt
RHL = lim cos(m + h)
h—0
[put x = Tt + h, when x = m, h— 0]
=COST [put h=0] (1)
= -1 _ [ cosm=-1]
Now, from Eq. (i), we have
LHL = RHL
=> kn +1=-1
= kr=-2
-2
=— (M
T
10. For what values of A, is the function
) = hin® —2), i'f x<0
Lx+1,if x>0
is continuous at x =07 Foreign 2011
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The given function is
)L(x2 -2x),ifx<0
f(x) = _
4x+1 ,ifx>0

Also, given that f(x) is continuous at x = 0.

LHL = RHL = f(0) ...(1)
Now, LHL= lim f(x)= Hn; A2 =2x (1)
x— 0" x—= 0"
LHL = lim A (A% + 2h)
: h—0
[put x=0-h=-h, whenx—0,h— 0]
= A (0) [puth=0] (1)
=0
and RHL= lim f(x)= Iin(‘; (4x +1)
x— 0F x— 0"
RHL = lim (4h+1)
h—-0
[put x=0+h=h, when x— 0, h— 0]
= RHL =1 [puth = 0] (1)

Thus, LHL=#RHL
~ Butitis given that LHL=RHL [from Eq. ()]
Therefore, we get a contradiction.

Hence, there doesn’t exist any real value of A
for which f(x) is continuous at x =0. (1)

11. Discuss the continuity of the function f(x) at
x =1/2 ,when f(x) is defined as follows:
Wdsx DExgl)2
flo=4 1, x=1/2
3/2+x, 1/2<xs1  pelhi2011C

| %2 Here, we find LHL, RHL and f(l} i
2

s SRS

LHL=RHL=f (%], then we say that f(x) is

. 1
continuous at x = > otherwise f(x) is
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£

discontinuous at x= -l-

o s NS

s 2
The given function is
[l+& O£x.<l
2
f)=4 1, B
2
§+m l<xS1
2 2

We have to chec_k continuity of f(x) at x = —21— .

(1)
Now, LHL = Iirn_ f(x) = Iim_ (l+xJ
i) ). RE
2
LHL = lim (1+l—h)
h—=o0\2 2
[putle—h,whenx-——;»l,h—a»o]
2 2
= lim (1-h)
h—-0
= ' [put h=0] (1)

RHL= [lim f(x) = lim (E+x)
o] o1t \2

2 2
RHL = lim (3+l+h)
h-0\2 2

[putx=21+h, when x — zl,h—>0]

=!!im0 2+h =2 [puth=0](1)

Now, we know that a function f(x) is said to be
contintiniis at nnint v = a if
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LHL = RHL = f(a).
Here, LHL # RHL at x=1/2.

Hence, f(x) is discontinuous at x = 21 : (1

12. Find the value of g, if the function f(x) defined

by
2X% -1, %<2
fd=4 a, x=2
x+1, x>2

is continuous at x = 2
All India 2011C; Delhi 2009C

2x—-1 x<2
Given, f(x) = & xe=J
X+1 x>2

Is continuous at point x = 2,

. By definition of continuity of a function at a
point, we have

LHL =RHL =f(2) L) (D
Now, LHL= lim f(x) = lim (2x=1)
Xx— 27 X— 27

= LHL=lim [2@2-h -1]
h— 0

[putx=2 - h whenx— 2, h— 0]
=lim (4-2h-1) = lim 3-2h
h—=0 h—=0

=3 [puth=0] (1%)
Also, from the given function, we have
f2)=a (1/2)

On pﬁtting the values of f(2) and LHL in Eq. (i),
we get

3
a

d
- 3 ] (1)
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13. Find the values of a and b such that the
function defined as follows is continuous.

X+2, x<2
f() =dax+b, 2<x<5

3x=2, X25  pelhi2010,2010C
X+ 2, xx2
. Given functionis f(x) ={ax+ b, 2<x<5
3x -2, x25

Also, given that f(x) is continuous at x = 2 and
X=1%,
~. By definition of continuity, we get

LHL = RHL = f(2) ..(0)
and LHL = RHL = f(5) (i)
First, we find LHL and RHL at x = 2. (1)

LHL= lim f() = lim (x+2)

x— 2 Xx— 27
= LHL =Ilim 2-h+2)

h— 0

[put x =2 — h, when x — 2, h- 0]

= lim (4-h)

h—-0
= LHL=4 [put h=0]
Now, RHL= lim f(x)= lim (ax+ b)

x=> 2% x— 2%

= RHL= F!imo[a(Z + h) + b]

[put x=2 + h, when x — 2, h— 0]
= hlimD{Za + ah + b)

= RHL=2a+b [puth =0]
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From Eq. (i), we have

LHL = RHL
; 2a+b=4 (i) (1)
Now, we find LHL and RHL at x = 5.

LHL = lim f(x)= lim (ax+ b)

Xx— 5 x—= 5

= LHL=!!im0 [a(5—h) + b]

[putx=5—-h, when x— 5,h— 0]
= il!imﬂ(S.a — ah + b)

= IHL=5a+b [put h=0]
and RHL= lim f(x)= lim 3x - 2)
x— St x— 57

= [im [36+h-2]
h-0

[put x=5 +h, when x— 5,h— 0]

= 'I!Er_)no(15 +3h-2)
= RHL=13 [put h=0]
From Eq. (ii), we have
LHL =RHL
= 5a+b=13 .iv) (1)

On subtracting Eq. (iv) from Eq. (iii), we get
-3a=-9 = a=3
Put a =3 in Eq. (iv), we get
15+b=13 = b=- |
Hence, a=3and b= —2 (1)

14. For what value of k, is the function defined by
k(x? +2),ifx<0
i) = { (x* +2)

, continuous at x =07

3x+1, ifx>0
Also, write whether the function is
continuous at x = 1. Delhi 2010, 2010C
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The given function is _
2 .
F) = k(x*+2), if x<£0
3x+1 if x>0

Also, given that f(x) is continuous at x = 0.

. LHL = RHL = f(0) ..(i) (1/2)
Now, LHL= lim f(x= lim k(*+2)
x— 0 x— 0
T LHL = lim k(h*+2)
h—0
[putx=0——h=l—h, when x —= 0,h— 0]
= lim (kh? + 2k)
h—->0
— LHL = 2k [put h=0] (1/2)
and RHL= lim f{x)= lim 3x+1)
x— 0" x— 0F
= RHL = lim Gh+1)
h—-0 ;

[put x=0 + h=h, when x— 0, h— 0]
= RHL =1 [put h=0] (1/2)
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Now, from Eq. (i), we have
LHL=RHL = 2k=1

oy - 1/2)
2

Now, we check the continuity of the given
function f(x) at x=1.
LHL = lim f(x) = lim 3x+1)

x—=>1 x—1

= LHL = lim [3(1-h) +1]
h—0

[put x=1-—h, whenx— 1, h— 0]

= lim 3-3h+1)
h—0
=4 [puth = 0] (1/2)
RHL = lim f(x)= lim Gx+1)
x— 1t x—=>1"

:.*»RHL=’!im0[3(1+h]+1]
[put x=1+h, whenx— 1, h— (]
= lim [3+ 3h+1]
h—0

= 4 [puth=0](1/2)
and f(1) = 4 from given function.
-+ At x =1 LHL = RHL = (1)
Hence, f(x)is continuous atx=1 (1)

15. Find all points of discontinuity of f, where fis
defined as follows:

|x|+3, x<-3
fl) =4 —2x, -3<x<3

6x+2, x=3 Delhi 2010
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* x=-3and x=3. Then, point at which the given
function is discontinuous will be the point of .
discontinuity.

ittt e e e e

|x|+3, x<£-3
The given functionisf(x) =¢ -2x, —-3<x<3
6x+2, x=3

First, we verify continuity at x = — 3 and then at
X = 3.

Continuity at x=-3

LHL= Ilim f(x= lim (|x|+3)

x—=(=3) x— (=31

—LHL= lim (|-3-h|+3)
h— 0

[put x=—-3—Ah,
when x— -3, h— 0]

=|—3[+3 [put h=0]
=3+3 [+ |-x|=x VxeR]
=6 (1/2)
RHL= Ilim f(x)= Ilim (-2x)
x—(=3) x— (-3)*
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= RHL= hIim0 [-2 (=3 +h)]

[put x=-=3+h, when x— -3, h— 0]

= j‘!imo 6 —2h)
—  RHL=6 [put h=0] (1/2)
Also, f(=3) =value of f(x) at x =~ 3
=[-3]+3

=3+3=6[|-x|=xV xeR](1/2)
LHL =RHL = f(-3)

f(x) is continuous at x = —3.S0, x = - 3 is the
point of continuity. (1/2)
Continuity at x =3

LHL= lim f(x) = lim -2x

Xx—3" x—3
= LHL=lim =23 -=Ah)
h—-0

[putx =3+ h, whenx— 3, h— 0]

= lim (-6 + 2h)
h—0
— LHL=—6 [puth=0](1/2)
and RHL= lim f(x)= lim (6x+2)
x— 37 x- 3V

- RHL = lim [6 (3 +h) +2]

I[putx=3—h,whenx—> 3, h— 0]
= lim (18 +6h+2)
h—0

= RHL=20 [puth=0](1/2)
LHL # RHL

As f (x) is a polynomial function in a given
interval, so it is continuous in a given interval

but f(x) is not continuous at x = 3. So, x =3 is
the point of discontinuity of f(x). (1)

Get More Learning Materials Here : & m @&\ www.studentbro.in



16. Show that the function f(x) defined by

[ EM +cosx , x>0
flx) = 9 * 2 3 x=0
i ol Jl——x)_ sl

is contLinuous};t x=A, All India 2009C

To show that the given function is continuous
at x =0, we show that

(LHLD), - o = RHL), _, = f(0) L) (D)
Now, given function is

[sinx _
+cosx, x>0
f(x) =+ 2, - x=0
4 (1= 41—
( X), x<0
3 X
LHL= lim f(x) = lim 40— y1-x)
: x— 0" x— 0 X
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= LHL = Jim 2022020

h— 0

[putx= 0 —h, when x— 0,h— 0]

- 4[1—w/1+h]
- lim 4[1—,/1+ ] 1+ J1+h

h-> 0 1+ +h
0 A10% - 1+ h)7]
= lim
h—0 _—h[1+ 1+ h]
[-(a—b)(a+b)=a’- b7
— lim 41— @1+ h)]
A 0 ~h[1+ 1+ h]
= lim weld.. = lim ———
h=0-h[1+J1+h] h>0 1+ /1+h
4

1+«ﬁ_
= LHL=2 (1)

Now, RHL = lim f(x)= lim (Smx+c05x)

§=2 [put h = 0]

x-— 07 x— 0 X

= RHL = lim ('—b - cosh)
h— 0 h

[putx=0+h=h, when x— 0,h— 0]

. sinh .
= ,*!TO - i gl_rpo cosh  [puth=0]
=1+ cos0° [ lim S—]Ef—]=1]
h=0 h
=1+1 [ cosQ =1]
=2 (1

Also, given that at x=0, f(x) =2 = f(0) =2
Since, (LHL),_ o= (RHD,_,=f(0) =2
Hence, f(x) is continuous at x = 0. (1)
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17. For what value of k, is the following function
continuous at x =27

x4l , axd

f(x) = k 4 X= 2
3x-1, x>2 Dethi 2008
Do same as Que 12, [Ans. k = 5]

18. If f(x) defined by the following, is continuous
at x =0, then find the values of g,b and c.

gL .
sinfag + 1) x +sin x i e

'

f(x)::l if =0

!

if x>0

x3/2 !
HOTS; All India 2008

* C
\[;nbxz —\/;
| b

Given function is

sin(a +1ix+ sin x! <0
f(x) =< C ,if x=0
Jx + bx? = Jx !
P , ifx>0
Also, given that f(x) is continuous at x = 0.
(LHL), - o = (RHD), _, = f(0) swall)

Now, LHL= lim f(x)

x— 07

sinfa+1) x+sinx

= lim
| w5 X |
~ LHL = lim sin[—(a + 1) A] + sin (—=h)
h— D —fY

[put x=0-h=-h, whenx—0,h— 0]
T sinfa+ 1) h—sinh
h— 0 " i=h
[ sin(—6) = — sin Q]
sin(a+1) h+sinh

= lim
h—=0
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(a

Zgn[

= |lim
- h-0

o sinC +sinD =2 sin

2 Sin [(a-f-];h_k h] COsS

+Dh+h SSEjJJhrh]
2 2
h

co
(C + D) _

= |im
h— 0

[multiplying and dividing by

[(a +1) h- h}
2 cos | —— it

X h

(@a+1Vh+h
X

2
(a+1}h+h]

(@+nh+h]
2

=

2

xh[a+1+1]

= lim
h— 0

2@+ 2)
2

= |im

h— 0
=(a+2) cos0°
=(a+2)x1
=a+2

RHL= lim f(x)=

x— 0"

=

Get More Learning Materials Here : &

RHL = Iim
h—=0

h

sinl(a +Dh + h]
-

“ho @rhT

L 2
ra+ﬂh#h]
COS
2
[put h = 0]

[ cos0° =1]
R (1%2)
\/x + bx® = x
bx*'?

—

fim
x— 07

Jh+bh? - +h
bh3/2
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[putx=0+h=h, when x— 0,h— 0]

, ARO0 -

h3f 2

hﬂ‘-{) b( h

- Tt \/1+bh.—1
h— 0 bh
. J1+bh-=1 1+ bh+1
= |lim X -
h—- 0 bh 1ﬂ+ bh +1
[multiplying and dividing by 41+ bh +1]
{,/1+b 1= L1
—>0 bh[{J1+ bh +1]

[+ (a+b)(a-b)=a’-b?]
1+ bh -1

e
h—0 bh[,/1+bh +1]
et i
hs 0 bh[,\/i-i—bh 1l

= lim (1%%)
h-*O,/1+bh+1
ey RHL=-——1——=l [puth=0]
1+1 2
Now, from Eq. (i), we have
LHL = RHL
= .a+2=-1 -
2
= a=—1——2 = a=~-E
2 V.

Also, given that f(0) =

Again from Eq. (i), we have
RHL = £(0)

= c=12
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Hence, we get a = — % B = % and b may take
any real value. (1)

NOTE Here, we cannot find any real and unique
value of b that means b may take any real value, i.e.
beR.

5x —4, when 0<x<1
4x? —3x, when 1<x<2

19. Show that f(x) = {

is continuous at x = 1. Delhi 2008C

Given function is
5x~4, when 0<x<1
f(x) = ]
4x” —3x, when 1< x< 2

To show that f(x) is continuous at x = 1, we need

fo prove
LHL,_,=RHL,_,=f(1) 1) (1)
Now, LHL= lim f(x) =lim (5x- 4

x—1 -1

=5 LHL=lim [5(1-h) - 4]
h-0

[putx=1-h, when x — 1, h— 0]
= lim (5—51h—-’-l)=i!inn0 (1-5h)

h-0
LHL =1 [puth=0] (1)
RHL = lim f(x})= lim (4x° - 3x)

L x— 1
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- RHL=JM%[4ﬂ+m3—30+M]

[putx=1+h, whenx— 1, h— 0]

=41 -3() [puth =0]

= RHL=4-3=1 (1)
Also, from given function,
f(1) =Value of f(x) at x =1

=5 fy=5()—4
[put x =1in f(x) =5x — 4]

=5-4=1
Here, (LHL),_,=(RHL),_,=f(1) (1)

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

20. If the following function f(x) is continuous at
x =0, then find the value of k.

1 - cos 2x
f(x}:{ 2x2 fx#or

k- x=0"" Allindia 2008C
Do same as Que 1. [Ans.k =1]
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