Continuity

4 Marks Questions

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

s {[1_;,; Ax.)' W as,

ok » Fx=0 " Allindia 2014C
Given function is

- (—1 ;:254"} if x20
K, if x=0
Also, given f(x) is continuous at x = 0.
(LHL),-o = RHL),_, = f(0) iU
Now, LHL = lim f(x)

x— 0

1— cos 4x
=l o
x— 07 8)(2
_ It 1— cos(— 4h)
h— 0 8h2
[putx =0 — h=-h, when x — 0, h— 0](1)
. 1-cos4h
= lim ————
h>0 8h?
~ lim 2 sin” 2h
T hoo  8h2
. D x 2
- i I 2h _ lim (SlﬂZh) =1 ™)
h—0 4h* h—0
Atx=0,f0) =k
Now, from Eq. (i), we have

LHL = f(0) .
=3 1 1=k=3k =1 (1
Hence, for k=1 the given function f(x) is
continuous at x = 0. (1)
[
}_:-E-gi'éi, when x< 0
X
2. Iff(x) =34 a, whenx=0
_f:—j)‘("_‘"—_ , whenx>0
V16 ++x -4

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



Given,

[ 1= cos 4x

z , whenx<0
w2
f(x) = 4 a, when x=0
Vx when x>0
(V16 +v/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 ———
=0 X

= lim = f(0) (1)

Jx
0" (16 +/x) — 4




1-cos4(0 —-h)

= lim

h— 0 0 — h)?

= lim Al = £(0)
h‘*”"(\/16+«/0+h 4

. 1- cos 4h
= lim ———

h—0 h?
= lim \/E ”16+JE+4 =a (1)

0 o1 vh -4 16+ Jh +4
5 i 2 sin’ 2h _ i «/_(\/16+«f_+4)

oo KL h50 (16 +vh)—16
[*1— cos28 =2sin’0 and (a + b) (a — b)

- a2 . b2]
. 2
=2 lim (sth] X 4
h—0 2h
" Vhy16 +vh + 4)
= lim = (1)
h—0 \/f_]

[ _sinh ]
o JHY . e
h—»0 h

= 2x(M2x4=416++/0 +4=2a

— 8=4+4=a
a==8 (1)

3. Find the value of k, for which
[ Tl =] 1 K%
v

_ X
fx) 2x+1

x—-1"

Jif—1<x<0

if0<x<1

is continuous at x=0. All India 2013



Itk -yI-ke oy e co
- Given, f(x) = 1 2x
Yié ] Lf0S x<1
_ Xx—1
is continuous at x = 0. -
Now, f(D)=2.0+1=l=-1 (1)
o-1 -1
LHL= lim f(O-h)
h— 0
=“m$—mmﬁ+m
h— 0 —h
J1 kh — 1+ kh x (/1—kh + /1+ kh)
= ~h(/1-kh + |/1+ kh) )

< [im (1-kh) — 1+ kh)
50 _h (1—kh + {1+ kh)
[ (a+ b)(a—b)=a’ - b?]

—2kh -
h->0—hﬁ./1—- h+JH_k m

= lim 2k %

S h>o fi- %+$+M 1+1 2

f(x)is continuous at x = 0.
e fO)=LHL = 1=k
== k=-1 (1)

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

defined by
[k cos x

f(X)=< T — 2X

is continuous at

T
X =—, :
2 HOTS; Delhi 2012C; Foreign 2011

() Afunction f(x) is said to be continuous at éo!nt
* x=q,if LHLat(x=a) =RHL at(x=a) = f(a). So, |

¥



E to nind the value of r, we equate any one of LHL |
or RHL to f(a) and simplify it. |

[k cos x

. I x# L

Given function is f(x) ={ ™~ 2x 2
3, If x:E

2

Also, given that function is continuous at
X=7/2.

.-.Atx=-’-‘-,LHL=RHL=f(E) ()
2 2
Now, LHL = lim f0)= lim KCOSX
T T T —2X
X— — X— —
2
3\
kcos(g—h 3o s s
LHL = lim 2 J_ jm XSIN

h
—)01! 2(——h h—)On: 1t +2h
/

[put)c:g-—h, when x — g,then h-)()}

e o]

lim k sinh
h-0 2h
k.. sinh k . sinh
= — |lim =— [+ |lim —=1
2 h-»0 h 2 h—-0 Ah
= LHL=k/2 (11%2)
Also, from the given function, we get
f (-’E) =3
2 (1/2)

Now, from Eq. (i), we have
LHL=f(-’5) = Eag
2 2
Hence, k=6 (1)



9. Find the value of a for which the function fis

[a sinE(x+1}, x<0
defined as f(x) = il § i
3 ; X=U
X _
is continuous at x = 0. Delhi 2011
Given function is
[a sinE (x+1), x<0
f(x) = .
tan x — sin x sl
x3 '
Also, given that f(x) is continuous at x = 0.
LHL = RHL = f(0) L) (1)

Now, LHL= lim asin-g(x+1)

x= 0"

LHL = lim asin x (-h+1)
h—0 2

[putx=0~-h=-Hh]

: [n (=h+1)
asinl—
e 2| meh+
h—0 Eﬁh + 1) 2
2
*» multiplying numerator and denominator by |
n(-h+1)
2 3
an(=h+1) . osinx ]
= | + lim =1
h—0 2 x=0 X ]
= LHL= 32’5 [puth = 0] (1)
Now, Rl [y SOX—SNX
x— 0% ' X3
Put x=0+ h=h, we get
sin h ;
—sinh

s b ‘ e tanh—-sinh . cnc h



RHL = lim 2= _=wnon o iy =
h—0 R h—0 h

sin h(1— cosh)

sinh - sinh cosh 3

= |im - flim =
h—0 h’ cosh h—-0 h’ cosh
. sinh .., 1=cosh .. 1
= lim - lim ————- lim
h-»0 h ho0 A2 h—0cosh
=1x lim ——~—1_C05h><1
h—»0 A2
. sinh _ 1 1
-+ lim SI—n-~=1and lim e =_=1
h-0 h h-0cosh cosO 1
I 1-cosh
= lim —————
h—0 p?
2 h

2 sin“ — ;
= lim —2 [ 1— cos x = 2 sin? 5]



= lim 2 — |im %x lim
h-0 (h2 h—0 4 h-0 k2
— 3 4 ' -4—

[- multiplying numerator and
denominator by 4]

2
1 sin-r—' |
=— X lim 21=2x1x1
2 h->0 h 2
2
[ lim smxz]] (1)
x—0 X
1
= RHL=—
.
Now, from Eq. (i}, we have LHL = RHL
L =% .an:=1:>a=l (1)
2 2 T

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

f=4 11, ifx=1
Sax—-2b, if x<1

is continuous at x = 1, then find the values ofa
and b. Delhi 2011; All India 2010



The given function is
3ax+ b, ifx>1

f(x) = 11, if x=1
5ax—2b, ifx<1

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

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

x— 1"

RHL = Aimﬂ [3a(1+h) + bl

[put x =1+ h, whenx— 1, h— 0]
= lim (3a+3ah+b)

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

Now, from Eq. (i), we have
RHL = (1)



= 3a+b=11 wrilill
and LHL = f(1)
= 5a—2b=11 ...(i11)
On multiplying Eq. (i) by 5 and Eq. (iii) by
3 and then subtracting, we get

15a+5b =55

15a—6b =33

- 4 o

11b=22
= b=2
On putting the value of b in Eq. (ii), we get
32+42=11=3a=9=a=3

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

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

5; s 2
flx) =3ax+b, 2<x<10

21,  x210 Delhi 2011



’Q The given functlon is continuous that means f (x}
is continuous.in its domain [2,10], so we take.
x = 2and x = 10to check continuity and then find

The given function is

5, x<2
flx) =43ax+b, 2<x<10
21, x210

Also, given that f(x) is continuous at x =2 and
at x=10.

By definition, -
LHL =RHL = f(2) (i)
and LHL =RHL = f(10) i) (1)

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

: Xx= 2" x—>2"
=% LHL=5
and RHL= lim f(x)= lim (ax+ b)
x— 2F x— 2%

RHL= lim a@ +h +b =lim (2a+ ah+ b)
h—=0 h—0

[put x=2 +h, whenx— 2, h— 0]

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

= 2a+b=5 ... i) (1)

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

x— 10" x—=10"



LHL = lim[a(10 — h) + b]
h—0

[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)= lim+ 2E21
Now, from E:;??ih, we H‘EK/:?O
LHL =RHL
=5 10a+ b =21 L (iv) (1)

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=1
Hence,a=2and b =1 (1

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

ax +1, if x<3
flx) = .
bx + 3, if x>3

is continuous at x = 3. All india 2011



+1if x<3
. The given function is f(x) = {ax gy &

bx+3,if x>3
Also, given that f(x) is continuous at point x = 3.
LHL = RHL =f(3) (1) (1)
Now, IHL = lim f(x) = lim (ax+1)
x—3" x—3"

LHL = fl'imo [aB-h +1]

[put x =3 — h, when x — 3,h— 0]

= f!imo(é‘.a —ah+1)
- LHL=3a+1 [puth=0] (1)
RHL= lim f(x)= lim (bx+3)
x—3t x—37

RHL = rl‘imo [b(3+h +3]

[put x =3+ h, whenx— 3, h— 0]

= lim (3b+ bh+ 3)
h—0

— RHL=3b+3 [puth=0] (D
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<n

defined b =
sftned by fi {cosx, if x>m

is continuous at x = m. Foreign 2011

k if x<
The given function is f(x) ={ ek I R

cosx, if x>x

Also, given that f(x) is continuous at x = 7.
LHL =RHL = f(m) A0 ()



Now, LHL= lim f(x) = lim (kx+1)

X— X— T
LHL = lim [k(t—h) +1]
h—=0

[put x = © — h, when x> =, h— 0]

= lim (km—kh+1)
' h—0
=kx +1 [puth=0] (1)
and RHL= lim f(x)= lim cosx
x=nt - x—=n’
RHL = lim cos(m + h)
h—0
[put x = Tt + h, when x = =, h— 0]
=COST [puth=0] (1)
=1 _ [ cosm=-1]
Now, from Eq. (i), we have
LHL = RHL
=5 kn +1=-1
=5 kn=-2
T

10. For what values of A, is the function

2_ i
F(x) = A (x© = 2x), |'f x<0
Lx+1,ifx>0

is continuous at x =07 Foreign 2011



The given function is
2 H "
fog = M 2x),ff xs0
4x +1 ’ If X> 0

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

LHL = RHL = f(0) ()
Now, LHL= lim f(x= lim A (x* =2x (1)
x—= 0" x—= 0
LHL = lim A (h* +2h)
: h—0
[put x=0—-h=—h, when x— 0, h— 0]
= A (0) [puth=0] (1)
=0
and RHL= lim f(x) = Ein; (4x +1)
x— 0F x— 0F
RHL = lim (4h+1)
h—=0

[put x =0 + h=h, when x— 0, h— 0]
=y RHL=1 [puth=0](1)
Thus, LHL=#RHL '

~ Butitis given that LHL=RHL  [from Eq. (i)]
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:
W2+ 0€x<lf2
fg={ 1, x=1/2
24x, 1ldzasl Delhi 2011C

o s

%2 Here, we find LHL, RHL and f(i} If
3

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

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



=

discontinuous at x = %

B A

The given function is

IA

[l+x, 0 x.<-1—
2 2

>
f

f)=4 1, L

2
§+x, J"<xS1
2 2

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

(1)
Now, LHL = lim  f(x)= lim (l+x)
- gl
2 2
LHL = lim (l+l—h)

h-0\2 2
[putx:l—h,whenxu)l,h—>0}
2 2

= lim (1-h)
h—-0
=1 ' [put h=0] (1)
RHL= lim f(x) = lim (§+x)
L1 L1T\2
o =3
RHL = [im (E+-1—+h)
h-0\2 2

[putx=2l+h, when x — zl,h—w]

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

Now, we know that a function f(x) is said to be
conftinuioiis at nnint v = a2 if



TN R, L A (A, PN N e O TR BB

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, x<Z2
fx)=2 a, x=2
x+1, x>2

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

2x—-1 x<2
Given, f(x) = a X=2
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= Ilim f(x) = lim (2x=1)
x— 27 X— 27

= LHL=lim [22-h -1]
h— 0

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

=& [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=
b —

a
- 3 (1)



13. Find the values of a and b such thgt the
function defined as follows is continuous.

x+2, x=<2
f)=4ax+b, 2<x<5

3x—2, X25  pelhi2010,2010C
X+ 2, &
. Given functionis f(x) =Jax+b, 2<x<5
Ix—2, x>5

Also, given that f(x) is continuous at x = 2 and
=3
~. By definition of continuity, we get

LHL=RHL = f(2) (i)
and LHL = RHL = f(5) (i)
First, we find LHL and RHL at x = 2. (1)
LHL= lim f() = lim (x +2)
x— 2" x— 27

= LHL =Ilim 2-h+2)
h— 0

[put x =2 — h, when x — 2, h— 0]

= lim (4-h)
h—0
= JHL=4 [put h=0]
Now, RHL= lim f(x) = lim (ax+ b)
x~y 2 x—p 2T

= RHL= f!imﬂ[a(Z +h) + b]

[put x =2 + h, when x— 2, h— 0]
= hlimo(2a + ah + b)

= RHL=2a+b [put h=0]



From Eq. (i), we have
LHL = RHL
2a+b=4 ..(ii) (1)
Now, we find LHL and RHL at x = 5.
LHL = lim f(x) = lim {(ax+ b)

x— 5 x— 5
— I_HL:hli_r:"l0 [a(5 —h) + b]
[put x=5 —h, when x — 5, h— 0]
= lim (5a — ah + b)
h—>0
= IHL=5a+b [puth=0]
and RHL= lim f(x)= lim 3x-2)
x— 5t x— 5% :
= lim [3(56+h -2]
h-0
[put x=5 +h, when x— 5,h— 0]
=}!Er+n0(15+3h—2)
= RHL=13 [puth = 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 = h=~2 |

Hence, a=3and b=-2 (1

14. For what value of k, is the function defined by

k(x2 +2),if x<0
3x+1, ifx>0

Also, write whether the function is
continuous at x = 1. Delhi 2010, 2010C

, continuous at x =07

f(X)={



The given function is |
2 .
53 =J[k (x?+2), if x<0

3x+1 if x>0
Also, given that f(x) is continuous at x = 0.
X LHL = RHL = f(0) 1) (172)
Now, LHL= lim f(x= lim k(x*+2)
x— 0 x— 0
= LHL = lim k(h* +2)
h—=0
[put x =0 — h=—h, when x— 0,h— 0]
= lim (kh? + 2Kk)
h—-0
=5 LHL = 2k [put h=0] (1/2)
and RHL= lim f(x)= lim (3x+1)
x— 0" x— 0t
=3 RHL = lim Gh+1)
h—0 ;

[put x=0+h=h, whenx— 0,h—0]
= RHL =1 [put h=10] (1/2)



Now, from Eq. (i), we have
LHL=RHL = 2k=1

1
= k=— 1/2
5 (1/2)

Now, we check the continuity of the given
function f(x) atx =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 lputh = 0] (1/2)
RHL = lim f(x)= lim 3x+1)
x— 1 x—= 1"

= RHL = ;!imoBﬂ +h +1]
[put x=1+h, whenx— 1 h— 0]
= lim [3+3h+1]
h—0
=4 [puth=0](1/2)
and f(1) = 4 from given function.

-+ Atx =1 LHL = RHL = f(1)
Hence, f(x)is continuous at x =1 (1)

15. Find all points of discontinuity of f, where fis

defined as follows:
Ix|+3, x<-3
fly=4 —2x, —-3<x<3

6x+2, x23 Delhi 2010



| ) Firstly, verify continuity of the given function at
| ¥ x=-3and x=3 Then, point at which the given
| function is discontinuous will be the point of |
! discontinuity.

|x|+3, x=<-3
The given functionisf(x) ={ -2x, —-3<x<3
6x+2, x=23

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

Continuity at x=-3

LHL= [lim f(x)= lim (]|x]+3)

x—=(-3) x—=(-3)

= LHL= lim (|-3-h|+3)
h— 0

[put x=-3-h,

when x— -3, h— 0]
=|-3|+3 [put h=0]
=3+3 [ |-x]=x, VxeR]
=6 (1/2)

RHL= lim f(x)= Ilim (-2x

P x— (-3)



= RHL= f!imo [-2 (=3 + h)]

[put x=-=3+h, when x— -3, h— 0]

=gim0(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|=x,V xe R|(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

x—3 Xx—=3

sy LHL=lim =23 -h)
h- 0

[putx =3+ h whenx— 3, h— 0]
= r!imo (—6 + 2h)

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

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

I[putx=3—h,whenx—> 3, h— 0]

= |lim (18 +6h+2)
h—=0
= RHL=20 [put h = 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)



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

EM +cosx , x>0
flx) = 4 * 2 , x=0
i \/ﬁ)_ g Rl
is contLinuous};t x=U All India 2009C

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

(LHD),- o = RHL), _ , = f(0) OXE))
Now, given function is
[ sinx

X ; ;
f(X)ZJ 2, ' x=0

41— 41-x)

2 X
[HL= Ym fd= Ty oyt
X

x— 0 x— 0~

+cosx, x>0

, x<0




= LHL= lim 4l - 0“1_’(]0_h)]

h— 0

[putx= 0 —h, when x— 0,h— 0]

, 4[1—,/T+h]

= lim
h— 0

~ lim 4[1—,/1+ ] 1+ 1+ h
h-> 0 1+ +h

0 4[1m? —(\/1+h)]
= lim
h>0  —h[1+ 1+ h]
[(a—b)(a+b)=a’-b?
— lim 4[1- 1+ h)]
> 0 ~h[1+ 1+ h]
o i ~h x 4 TR
h—->0~-h[1+,ﬂ+ ] hs o 1+ J1+h

-
2

h=
1+J Iputh =0

=5 LHL=2 (1)
Now, RHL= lim f(x) = lim (M+cosx)

x—= 07 x— 0 X

= RHL = lim (ﬂ - coshJ
h— 0 h

[putx=0+h=h, when x— 0,h— 0]

sinh
s [y ey Ik h =
Lmo p +£inocos [put h=0]
=1+ cos0° [ lim ED-ﬁ=1:|
h-0 h
=1+1 [ cosO =1]
= 3 Q)]

Also, given thatatx=0,f(x)=2 = f(0) =
Since, (LHD, _ ;= (RHL,_,=f(0) =
Hence, f(x) is continuous at x = 0. (1)



17. For what value of k, is the following function
continuous at x=27

2x+1 , x<2

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

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

g L :
sinfa + 1) x +sin x i x<0

'

X
flg=4 - C ; fx=0
2_—
"x+bb);ﬁ Vx , ifx>0
X

HOTS; All India 2008
Given funqtion is

Sln(a+1ix+5|nx’ £y <D

f(x) = 4 & Jif x=0
VX +bx? —x _

bxgn ’ lfx>0

Also, given that f(x) is continuous at x = 0.
(LHD,_ o = RHL),_, = f(0) (i)

Now, LHL= lim f(x)

x— 0

sinfa+1) x+ sin x

— I

x— 07 X .
. LHL = lim sin[—(a + 1) h] + sin (—=h)
h-0 -

[put x=0-h=-h, whenx— 0,h— 0]
~ lim :sin(a+1)h—sinh
h—=>0 ©
[ sin(—B) = — sin Q]
sin(a+1) h+sinh

= lim
h—=0




o sinC + sinD=25in(C+D) (C_D)]

* COS
2

. [(a+1)h+h] {a +1)h—h]
2 sin G | QR i caieiidinieos v

| 2
X h

o [<a+ﬂh+h"
' 2

(@a+Wh+h
X

2
(a+1)h+h]

2

[multiplying and dividing by

(@+1)h-h
2 COS . R S ST 5 ol
) 2 hla+1+1]
= |lim X
h— 0 h 2

sinf(@ + Dh + ]

T ¥, -
“ho arDhER

L 2 :
2 (a+2) [(a+1)h~h]
cos|—

= lim
h— 0 2 2

=(a+2) cos0° [put h = 0]
=(a+2)x1 [ cos0° =1]
=a+2 (1%)

—
RHL = lim fo)= lim ‘f“bxn Vx
ey i x— 07 be

/ Fi
=3 RHL = lim ya+on vh
h=0 bhy?'




[putx=0+h=h, when x— 0, h— 0]

Jh+bh -+h

bh3f2

0 bJﬂ h

. J1+ bh -1
h— 0 bh

. Ji1+bh-=1 J1+bh +1
= lim Wk

h—0 bh 1+ bh +1
[multiplying and dividing by 1+ bh +1]

lim Lt B -
= 50 bh[,/1+bh+1]

[s(a+bla-b)= 52— B
1+ bh-1

. fisa
h— 0 bh[,/1+ bh +1]

= lim
h—*“bh[i h+1]

\
1

= lim
h-0 /1+ bh +1

1 1

s llm

= |lim
1

t

(1%%)

e RHL S i [puth = 0]

1+1 2

Now, from Eq. (i), we have

LHL =RHL

at+2=

-2 = a=-—
2

ad =

W

Also, given that f(0) =
Again from Eq. (i), we have

RHL = f(0)
c=12



Hence, we get a = — %, £ = % 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, when0<x<1
Lx3 — 3'x, when 1<x<?2
Delhi 2008C

19. Show that f(x) ={
is continuous at x = 1.

Given function is
f(x)z{ 5;(—~ 4, when 0<x<1
4x” — 3x, when 1< x<?2

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

LHLx=1 = RHLX=] = (1) L) (D
Now, LHL= lim f(x)=lim (5x- 4
x—1 -1

= LHL=lim [5(1-h - 4]
h—-0

[putx =1-h, when x = 1, h— 0]

= |i _Sh—4)= |i =
lim (5 —5h-4) lim (1 5h)

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

x— 1" N



= RHL=Jm%[4ﬁ+m3—30+M]

[putx=1+h, whenx— 1, h— 0]

=41y -3 [puth = 0]

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

= f)=5(1)-4
[put x =Tin f(x) =5x - 4]

=5—-4=1
Here, (LHL),_,=(RHL),_,=1f(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 =0
flx) = 2> .

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