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Question 1.

Examine the continuity of

(i) F(x) =x> +2x* - x-2atx=-2

Solution:

Given, F(x) =x> + 2x2 - x -2

f(x) is a polynomial Function and hence it is continuous for all x € R.
- F(x) is continuous at x = -2.

(ii) F(x) = sin x, Forx = E

= COS X, Forx::-z,atx—z
Solution:

[P

flx)=sinx; x

%
BlE bA

=cosXx; x

lim f{x)= iim_ (sin x)

- PN
4 4

nX = 1
"R
lim fix) = lim (cos x)

=L =L
4

_ 1
2
lim £(x) = lim f(x)=f (%]

w L]
X=—b— Xep—

4

flx) is cﬂntmums atx
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_ 7?9
(iii) F(x) = E,Furx:E.
=8forx=3, atx=3.

Solution:
f(3) =8 ....(given)
x' -9
hm fix) = !_1_:3; 3
- (x+3)(x-3)
3 x—3
= lim(x + 3)

=3

wlvx—=3,x#3 . x=-3#0]
=3+3=6
lim £(x) # £(3)

.~ F(x) is discontinuous at x = 3.

Question 2.
Examine whether the function is continuous at the points indicated against them.
(i) F(x) = x> = 2x+1,ifFx<2
=3x-2,ifFx>2 atx=2.
Solution:
lim f(x) = lim (x' ~2x+1)

x=»l =X

2 -2(2) + 1
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=5
lim f(x) = lim (3x-2)
2t =2t
=3(2)-2
=4

lim f{x) # lim f{x)
1 2t

f{x) is discontinuous at x = 2.

(i) Fx) = Z182-19 forx 1

=20,forx=1,atx=1.
Solution:

f(1)=20 ...(given)
lim f(x) = i X+ 18x— 19
x=+l =kl I_l
. X +19x - x-19
= lim
=kl x._l
L x(x+19)=1(x+19)
= lim
=+l (I—l}

- lim (x— |)(x+ ]9)
x—+l (x—l)

vx—=lxzl
= li +19) ... o7
#H'l (x ) |:.'.x—1¢ﬂ }

=1+19=20

im f(x) = (1)

f(x) is continuous at x = 1.
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(i) F(x) = ta:fa.r

:%,Furxzﬂ,atxzﬂ.

Solution:
lim )= < and f0) = % ...(given)
li x)= lim +2
:i]:."' ﬂ: ) x—al" (tﬂ.ﬂ 3.‘.! ]
= lim —— + lim 2
—u tan 3x -
= lim + lim 2
P 3x oo

X

) 1 )
=] — | + lim 2
xiT-ltanlxxJ :ﬂ

3x
lim 1
= 0 + lim 2
SHm(m 3xJ 0"
=0\ 3x
1 7
M3

lim f{x) = lim fix) = (0)

f{(x) is continuous at x = 0.

art-2-chapter- 8 contlnwt
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Question 3.

Find all the points of discontinuities of F(x) = [x] on the interval (-3, 2).
Solution:

Fix)=[x],x € (-3, 2)

Le, f(x)=-3,x € (-3,-2)

=-2,x€[-2,-1)
=-1,x€[-1,0)
=0,x€[0,1)
=1,x€[1,2)
Y
'
2"
-3 -2 —Il i
- ® » X
R 1 2
L1 el
i L—@ -2
— -3
Atx=-2,
lim f{x)= lim Lx]
-1 e
=-3
hm fix)= IimLxJ
P— -2t

f(x) is discontinuous at x = — 2.

Similarly, f(x) is discontinuous at the points x=-1,x=0,x=1.
Thus all the integer values of x in the interval (-3, 2),
i.e., the points x=-2, x =-1, x=0and x = 1 are the required points of discontinuities.
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=0
im )= lim, t{x}zf[_??’J

X—— x

f(x) is continuous at x = Ta

Question 5.
Tesk the continuity of the following functions at the points or intervals ind
1
Mo 1 — (e 1)?
@) fo= XIZOED e 2
x-2
1
==, for x=2
5
at x=2
X -8
f for x#£2
(i) f(xy= Txr2-Jr2 I X¥
=-24 for x=2 atx=2

(i) £(0) = 4x+1, for x<8/3.
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50-90yx
i ,for x> 8/3, at x=8/3.
1
(27-2x)° =3
(iv) f(0 = T, forx#0
9—3(243 +5%)°
= 2 forx=10, at x=0
X +8x=20
flx) = ———— for0<x<3:x2
M 1™ = 27 oxer0
=12, forx=2
2=-2x—-x
x=4
at x=2
Solution:
. 1 .
i )= E ...(given)
Ix - -1)
lim flx) = lim (x ])
Putx—-1=y
x=1+y

Asx—2,y—1

lim flx) = lim —M

ol 14 y=2
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)

y=il y_l

=1
2
lim fx) # f(2)

f(x) is discontinuous at x = 2.

i. fl2)=-24 ...(given)
lim f(x)= lim xr-8
x+2 2 JI+2—J3I-2

-1 -8 x+2+f3x-2
= lim x
=2 fx+2-3x-2 Jx+2+.3x-2
_(P-8)(Jrr2+3x2)
= lim
5+ (x+2)-(3x-2)
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(f—f’}(Jx+2 +3x - 2]

= lim
=2 “2x+4

- {1—2}(x1+2:+4)(dx+2+,_."3x-_2)
12 -2(x-2)

_ !rl_lg (.ri+ 21+4)({12+2 +J31—2)

‘.'I#Z,:#E
Tax=2%0

: lim (x* +2x+4)(Jx+2+J3x 2)
im

x +2x+4)ltm(Jx+2+-\J’3x—2)

- ?x[22+ 2(2) + 4] (Jz+ 2+3(2) -2}

=_Tlx]2x[2+2}

=-24
lim () = f(2)
f(x) is continuous at x = 2.
iii.  lim fix)= lim (4x+1)
& i

= -

=4 (3)+1
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_3
3
lim f{x)= lim 39 - 9x
e .
3 3
B
_ 59-9 3
3
_59-24 _ 35
3 3
fx)=4x+1

f (x) is continuous at x = %

iv. fl0)=2 ...(given)
(27 - zx)i -

lim f{x) = lim ]
9 3(243 + 5x)5

=4 =)

1
= lm (27 - 2x)3 -
-3 {(243 +5x)5 - 3.]
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1 (27-22) - (27)

- = ]iﬂ 1 1
370 (2434 5x)5 - (243)5

Lo
(27 -2xpp 27

=1, (27 - 2x) - 27 [(27 - 2x) - 27]
L s -20)

 x—0, - 2x—0and 5x—0
coe| 5(27-2x) - 2750 and (243 +5x) - 24350
~.(27-2x) - 27#0 and (243+5x) - 243 #0

1 L
. (27-2x)p 273
-1 o (27 -2x)-27

—. ;
3 lirg (243 + 5% - {243)%
>0 (243 + 5x) - 243

x (—2x)

x (5x)

1 1
. (27-2x)p -272
1m
-1 -2 =0 (27-2x)-27

= ? x ? X ] i
fim (243 + 5x)5 —(243)5
0 (243 + 5x) - 243

[ x—0,x#0]

1 -2

2 E(HJ ’ . x"—a" ¢

= Ex T wea] s lim =na"
! a3y =t x -
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f(x) is continuous at x = 0.

V. fi2)y=12 ...(given)
x4 8x—
lim fl) = lim = -9,x+ll]

[.t+ll]}{x 2)
2 (2x-5)(x-2)

x+10 vx—2, x#2,
Tl x-220

= lim
=1 2x—5

_ lim(x+10) 2410
Ilm(Zx 5)  2(2)-5

-L2-_1n
=1

lim () # 82,

f(x) is discontinuous at x = 2.
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Question 6.
Identify discontinuities for the following functions as either a jump or a removable
discontinuity.

- 2
() fo) = =252

Solution:

. 2_
Given, f(x) = T——= iu_::?+21

It is a rational Function and is discontinuous if
x-7=0,i.e,x=7

- f(x) is continuous for all x € R, except at x=7.
- F(7) is not defined.

Now, I;mf[x)— lim _Ii_—_lﬂ:_cﬂ

x—+7 x-=7

_ Iim!x-?!!x—.‘!)

x=p7 x—-7
- tim (x-3).. [ ‘I—)?,I#?,:l
=7 x=T7=0
= ';l' —_ 3
=4
Thus, lim; 7 f(z) exist but f(7) is not defined.
. f(x) has a removable discontinuity.

art-2-cha ter-8 contlnwt
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(i) F(x) =x® +3x-2,forx <4
=5x+3 forx>4.
Solution:
Fix) =x%+3x-2,x<4
=5x+3,x>4
f(x) is a polynomial function for both the intervals.
. f(x) is continuous for both the given intervals.
Let us test the continuity at x = 4.
lim f{x)= lim (o +3x-2)

=(4) +3(4)-2
=26
hm fix) = hm (5x+3)

=5(4)+3
=23
lim f{x) # lim f(x)
xpd” x4t

lim f(x) does not exist.

- F(x) is discontinuous at x = 4.
. F(x) has a jump discontinuity at x = 4.

art-2-chapter- 8 contlnwt
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(iii) F(x) =x%? - 3x -2, for x <-3 = 3 + 8x, for x > -3.
Solution:
F(x) =x?-3x-2,x<-3=3+8x,x>-3
f(x) is a polynomial Function for both the intervals.
. F(x) is continuous for both the given intervals.
Let us test the continuity at x =-3.

lim fix)= lim (*-3x-2)

-3 -3
=(-3)Y-3(-3)-2
=0+9-2
=16

lim fix)= lim (3 +8x)

#3=3 x4 =37
=3+8(-3)
=-21

lim fix)# lim fi{x)
=37 -3t

Hﬂ f{x) does not exist.

. F(x) is discontinuous at x =-3.
- F(x) has a jump discontinuity at x =-3

(iv)f(x) =4 +sinx, forx<n=3-cosxforx=>n.
Solution:

fix)=d4+sinx,x<n=3-cosx, x=n

sin x and cos x are continuous forallx ER.

4 and 3 are constant functions.

. 4 + sin x and 3 — cos x are continuous for all x € R.
.". f(x) is continuous for both the given intervals.

Let us test the continuity at x = .
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lim f(x)= hm (4 + sin x)

X+

=4+smr:
=4+0
=4

lim f{x)= lim (3 - cosx)
=3-cosm
=3-(-1)
=4

lim f{x) = lim f(x)

lim fix)=4

I—¥R

But f(17) is not defined.

.. f(x) has a removable discontinuity at x = 1.

art-2-chapter- 8 contlnwt
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Question 7.

Show that the following Functions have a continuous extension to the point where f(x) is not
defined. Also, find the extension.

(i) F(x) = ﬂ , For x # 0.

Solution:

F(x) = Sfr'ljs 2 forx#0

Here, F(0) is not defined.

Consider,
1-cos2x
Ilm ¥} = lim ————
flx) = =0 ginx
.. 2sin’x
= lim —
=l SN x
cx=2>0,x20
=2 lim (sinx) ...
lirg (sin x) [.'.sinx;éﬂ ]

=2(sin0)=2x0
=0
}iﬂ f(x) exists.

But F(0) is not defined.

.~ F(x) has a removable discontinuity at x = 0.
.. The extension of the original Function is

F(x) = 2227 Forx 2 0

=0Fforx=0
= F(x) is continuous at x = 0.
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(i) FOx) = 3 sin” 242 cos z(1—cos 2z)

= 21 —cos? 2) ,Forx=0.
Solution:
3 sin® +2 cos z{1—cos 2x)
F(x) = 21 _co? z) ,Forx=0
Here, F(0) is not defined.
Consider,

3sin® x + 2cosx (1 - cos2x)

lim f{x) = lim

-0 2(1 - cos’ x)
. 3sin’x + 2cosx-(2sin’ x)
= lim
x50 2sin’ x

sin® x (3 + 4 cos x)

= lim -

x40 2sin’ x
. 3+4dcosx

lim ————

=+l 2

[ x—»0,x# 0,5inx # ﬂit

| osinfx#0
=1 lim (3 + 4cos x) = 1 (3+4cos0)
p = 3
| . 7
=—{(3+4)=—=
2 ( ) 2
lim f{x) exists.
But F(0) is not defined.
-~ f(x) has a removable discontinuity at x = 0.
. The extension of the original function is

3 sin® £+2 cos z(1—cos 2z)
2(1—cos? 1)

F(x) =

7 -
—g,xﬂ

~. F(x) is continuous at x = 0.

xz20
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(iii) F(x) = =—, for x = -1
Solutlon
F(x) = —1 Forx #-1

Here, F( 1] is not defined.
Consider,

im0 = i (573
i _xD)(E-1)

==t (x+1) (2 —,r+1]|
x-1 [.xa—l,x;-l]

-1 oyl | x+120
L__E
-y-(-p+1 3

But f(-1) is not defined.
. f(x) has a removable discontinuity at x =-1.
= The extension of the original Function is

f(x) = ,X#-1

__g .
L 3,x 1

- F(x) is continuous at x = —

| b2

Question 8.
Discuss the continuity of the following functions at the points indicated against them.

—
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J—tanx
(i) f(x) = V3 Jx#E—L
T=3x 3
3 I8 b8
= 2 . for X—T ,atx—T.
lix 1
(i) f(x) = T ., forx#0
=1 . for x=0,at x=0.
4T =274
(i) f(x) = T ei3g forx # 0
2
=@ . forx=0,atx=0.
Solution:
. n 3 .
1. — E e IVEII
2] =3 (given)
.#-'P% e n-3x
P‘utE—x=h_,
3
n
x=ZX_n
3

art-2-cha ter-8 contlnmt
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=+ ¥ ™
3R
3 i \3
tan~ —tanh
3-—3
l+tan—tanh
= lim 3
B+ 0 3h
J3 —tanh
3_._..—
, J_ 1++/3tanh
= lim
h— i - 3h
. J§[1+J§tanh)-[ﬁ-tanh)
b0 3h(1+J§mh]

m J?:+3tanh-~ﬁ+tanh
~0 3h(l+~.ﬁtanh)

- i ___Atanb
hr0 3h(1+ﬁmnh]
4 tanh

= lim *

h—0 3[1+J§'tanh] h

| =£ lim 1 [limm]
3 h-‘“l+33tanh h=0 |
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W | 4

X

f[x):tf( J

R

f(x) is discontinuous at x = —

ii. flo)=1 ...(given)
1
el®-hl _1
lim fix)= lll'.ll
=0 e[-ll'-:ﬁ+l
|
.oeh =1
= lim —
bh-+0 1
eh +1
1
= ¥ EE
h—+0 |
—*1'-+|
eh
+1
=_1
1
{+h) 1
!hﬂ;l+ f{x}_‘_ h-tun b
e &1
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llrn fix) # lim_ f(x)

a0t

f(x} is discontinuous at x = (.

ii.  f0)= iﬂii)_ ...(given)
hm ﬂx] 4 — 2:+I +1

Hﬂ 1 —cos2x

() -2+
= lim —

x=ll Zsm x

12 x
_ Hm{z} -.zgz)n
x—+0 2sin"x

: 2
= lim —{ _I)
=0 2sin’x

art-2-cha ter-8 contlnwt
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..l'w a2’ —2ab+b*=(a—b)?]

(2-1)

1

= |im —=
=0 2ginx
IZ

L0

. [2"—1]2
lim
_ x=3 x

[ x—20,x# {l,:'

2im ()
_ (log2)" _(log2)’
2(1y 2

lim f{x) = f(0)

f(x) is continuous at x = 0.

Question 9.

Which of the following functions has a removable discontinuity? If it has a removable
discontinuity, redefine the function so that it becomes continuous.
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(ii) £(0=log,,,, (1+5x) for x>0

32°-1
8 -1 ’

for x < 0,at x=0.

1

(i) £(x) = (3‘3*"]; . for x 0.

(iv) ()= 3x+2 , for -4<x<—2
= 2x-3 . for 2<x<6.
(v) flx)= % , forx >2
E5!.||:|J|:_ Ix =3 . forx= 2
(1) f{l’]—— L for x£ 0

Stan x—3x S

=34, for x=0, at x=0, = o2y o rx<2

Solution:

art-2-cha ter-8 contlnwt
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f(0) = % ...(given)

’ _ Ssin x _ o2
M T I Seme -3
- {e""”-l)-(el'—l)

x-bll Stanx - 3x

(< 1) = (e-1)

-1 X .
lim Stanx 3x e x=0,x20]
X
) (e"‘“-l e:l'—l}
lim - -
_ w3l X X
Hm[ﬁtanx_ﬂ
x=4l x
Ssin x _ ] 2
lim| & - lkﬁsgnx —lim| ]xz
_ Ssin x x =0 Py
fim >2°% _ fim 3
=3} X =i
Ssin ¥ _ : 2 _
51im[“ : IJ-Iim[y]—Zlime !
- x=+0 S5 x 50 x x=0 2_1-
5lim 2% _ jim (3)
=0 oy, 0
_ S(1)(1) - 2(1)
5(1]—3

x—=0, 2x—0, sin x—0, Ssinx—0

" mdlim[‘” "]=1

=4 X

=3
2
i f(x) # 0)

f(x) is discontinuous at x = 0.
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f(x) has a removable discontinuity at x = 0.
This discontinuity can be removed by

redefining f(0) = %

f(x) can be redefined as
_ ESﬁn:__el'r #ﬂ
flx) Stanx — 3x >
=1 . xzu
2

ii. fix)= lﬂg{]-ph] (1+5x) , x> 0
_ 32—
8 -1
Here, f{0) is not defined.
lim ftI) = lim [ﬂg{|+3ﬂ (1 + 5.1')
" it

x=pl}
log (1 +5x)

e log(1+3x)

log (1 +5x)

= I x
:l::g log (1+ 3x)

X

, x<0

e x=0,x#0]
lim log (1 +5x x5
= x=0* X
lim 108 (1+3x) <3
=0 ax
1’ 5 v x—0,3x—=0,5x—>0
x
_1,.;3 ’ aﬂdlimwz]
=4} X
=3
3

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-8-continuity/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-8-continuity/

€IndCareer

lim fx) = lim 21
=™ oox=lT 3I—]

= lim |—%X— [ x—=0,x£0]
=0 3:—]

lim fix)= lim f(x)

x=wll T—=ll"
}rﬂ fix) exists.
But f(0) is not defined.

f(x) has a removable discontinuity at x = 0.
This discontinuity can be removed by defining

5
0)==.
f(0) 3
f{x) can be redefined as
fix) =logusin(l+5x) ; x>0
=£ ;x=0
3
_ 31 . x<0
8 -1
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C(3-8x)
ii.  flx)= (3_2J ; X#£0
Here, f(0) is not defined.

1

Consider, hm fix)= hm [3 EI]

1-2x
3[1*——} i
3

H
4
=
o
_—
b
-
y
|-

. 2x \2x
i (13

art-2-chapter- 8 contlnwt
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~8x -2x
cx=20,—=0,— =0
SR 3

]
and lin;[] +x)r=e

lin% f{x) exists.

But f{0) is not defined.
f(x) has a removable discontinuity at x = 0.
This discontinuity can be removed by defining

fl0)=¢".

f(x) can be redefined as
_[3-8x B )

fl) = (3-2::) » x#0
=g ;x=10

iv. flx)=3x+2 , for-4<x<-2
=2x-3 , for-2<x<6.
lim fix)= lim (3x+2)

-7 ¥ -2
=3(-2)+2 =-4

lin';+ fix)= lim (2x-3)
=2(-2)-3
=-7

lim f{x)# lim f{x)

PR3 -1

Iim2 f{x) does not exist.

f{x) is discontinuous at x = — 2,
This discontinuity is irremovable.
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f2)=3 ...(given)
i . —8 R &
1 = x =

fim f(x)= lim = lim 5

X+2x+4 v x—2, x#2
Tx=220

Il_l:'lzl (.t +2x+4]

lim (x+2)

=2t
_ (2} +2(2)+4
242
12
4
=3

art-2-chapter- 8 contlnwt
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il
3{»!1!_1

]ll'l:l X lim —_—
)= = 2(x-2)
Putx-2=h
x=2+h
Asx—= 2, h—0
3]12_'_1
Jim fx) = I'!-nn 2h?
. . o2
=L gim &1 x3
2 h=o 3h
*h—0,3h’ >0
1
=_xlx3 awa e‘....
2 and lim =1
0 X
=3
2

IEI‘?_ flx) # lim f{x)
X r—at
lim f(x) does not exist.

flx) is discontinuous at x = 2.
This discontinuity is irremovable.

art-2-cha ter-8 contlnwt
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Question 10.

. V2+sin z—+/3 . o . T
(i) IF F(x) = E—— for x # E is continuous at x = T then find F(E}'
Solution:

f(x) is continuous at x = Z, .....(given)

2

f [3;-) = lim f(x)

x—r—

..,'2 +sinx — J_

I—l— CU’S X

= lim [J2+smx ,.F 1.;"2+sinx+-ﬁ

1 —sin’ x :J2+sin.t +3

2+sinx-3
-2 (l—smx} (1 + sinx) (m+~r)
sinx —1
2 —[smx—l}(l+s1nx)(m+\r)

= llm

»+% —(1+sinx) (1,1'2 +sinx + J-)
T,
L X—r—, sinx—1,
2
Linx #1,..sinx-1=2 DJ
-1

B lm: (1+sinx) [JE +sinx + sﬁ]

art-2-chapter- 8 contlnwt /
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_ -1
El_lg (1+sinx)- lﬂ (.,‘2 +sinx +«f§)
: 2

-1 -

- (1 +1)(.j1-—+1 +J§) T 2x23
) _ -1

()=

2
(ii) IF F(x) = cos” é fm] I1 L For x # 0, is continuous at x = 0 then find F(0).

Solution:
f(x) is continuous at x = 0, .....(given)

f(0) = lim f(x)
= lim cos’x—sinx -1
=0 3 1 -1

2
= lim cos2x -1 let +1+1

=0 34 1-1 3 +1+1

— (1 —cos2x) (,HSx“ +1 +l)

Pﬂ (3):2 + 1] -1

art-2-chapter- 8 contlnwt
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(iii) IF F(x) = % for x # n, is continuous at x = n, then find f(n).
I—T

Solution:
f(x) is continuous at x = n, .....(given)

fim) = lim f(x) = lim 24 =2
e - (I-—I)
Putx-n=h
Asx—>n,h->0
472

art-2-chapter- 8 contlnwt
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= lim
h-sl} h?

= 4“.{[,2)

= (log 2% x } = (2 log 2)
f(m)=4(log 2)°

Question 11.

: _ M8 341

() IFFX) = Tr——griy. forx 20
=k fForx=0

is continuous at x = 0, then find k.
Solution:

f(x) is continuous atx =0 ..... (given)

art-2-chapter- 8 contlnwt
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f(0) = lim f{x)
k= i 24834
0 12F 45— 341
N o e et
=0 453 -4 =3 + 1
— tim E‘(T-l]—](f—l]
C oo 47 (3 -1)-1(3"-1)
o (-
=l
=0 (3 —1)(# -1

As x>0, 3= 3",
31,321
S3-=-120

8 -1

20 47 -]

i
5

= lim | =% [ x—=0,x#0]
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(ii) IF F(x) = I—E Forx#0

=k, forx=0
is continuous at x = 0, then find k.
Solution:

F(x) is continuous at x =0 .....(given)
f(0) = tim f(x)
iy 352
pac SR
1
54+—-2
s

2

lim
x—l X

5 ) +1-2(5"
- gy EV21226)

:;im,(ﬂ

Y 5.‘\"11

...['+ a® - 2ab + b = (a - b)’]

art-2-chapter- 8 contlnwt
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(iii) IF F(x) = 2222 — 3, for x> 0
=4forx=0

=x?+b-3,forx<0

is continuous at x =0, find a and b.
Solution:

F(x) is continuous at x=0......(given)

lim fix) = R0)

im smlt_ lim a=
=0t Sx r-a0t
1 jim 522% 2) - lim a=4
1--1]"'_ 2.1' r—0*
| cx=20,2x=0
;{1){2)—a=4 andhmﬂ:l
g0t

E—a-d-

5
2 4=a

5

_ 18
a.— s mm—

5

Also, lim f(x) = f(0)
=l
lim (x*+b-31=4

art-2-cha ter-8 contlnwt
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4

ﬂ'D‘

-3=
7

—andb 7
5

(iv) For what values of a and b is the function
fix) =ax+2b+18,forx=<0
=x2+3a-b,for0<x<2=8x-2,forx>2,
continuous for every x?

Solution:

F(x) is continuous for every x .....(given)
- F(x) is continuous at x=0and x = 2.
As F(x) is continuous at x =0,
li'“l:—ﬂ]' f(..":) — Hm:—}[l‘ f(..":)
llm (ax+2b+ 18) = llm {x +3a-b)

a{0}+2b+13 {0) +3a-b
3Ja-3b=18

a—-b=6 A1)
As f{x) is continuous at x = 2,
lim f(x)= lim f(x)

1" =2t
lim (x*+3a—b)= lim (8x—2)
T2l x=p2*

~(2)2+3a-b=8(2)-2
~4+33-b=14

art-2-chapter- 8 contlnwt
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- 3a-b=10......(ii)
Subtracting (i) from (ii), we get

2a=4

SLa=2

Substituting a =2 in (i), we get
2-b=6

S bh=-4

a=2andb=-4

(v) For what values of a and b is the function
f(x) = =, for x <2

=ax?- I:-x+3, for2=x<3
=2x—a+b,forx=3
continuous for every x on R?
Solution:
F(x) is continuous for every x on R .....(given)
-~ F(x) is continuous at x =2 and x = 3.
As F(x) is continuous at x = 2,
lim f(x)= I:lm f(x)

1"
fim "3“4= lim (ax’ ~bx-+3)
=1 X— xadt

art-2-cha ter-8 contlnwt
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fim E220C+2) _ h (ar —bx +3)
=17 x=2 =2t

5 I 43 cx—2,x#2
lim(x+2)= lm(ax ) .. © —220

=27
2+2=a{2} -b2)+3
4a—-2b+3=4
4a-2b=1 ...(1)
As f{x) is continuous at x =3,
lim f (x)* llm f(x)

=1

lim (ax® - h.t+3} llrﬁ (2x-a+b)

x—+3" 3"

~al3)2-b(3)+3=2(3)-a+b
..9a-3b+3=6-a+b
S 10a-4b=3 ....(ii)
Multiplying (i) by 2, we get
8a—-4b=2....(iii)
Subtracting (ii) From (iii), we get
-2a=-1

1

4=y

Substituting a = = in (i), we get
4(3)-2b=1

S 2-2b=1

S 1=2b

=]

art-2-chapter- 8 contlnwt
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T |
Ty s
“as= Eand b= 3
Question 12.

Discuss the continuity of f on its domain, where
fix)=|x+1|,for-3<sx=<2
=|x-5|,for2<xs<7
Solution:
lim f(x) = lim |x+]|
x=+2" =2

-+
= 3|
=3
llm f(x)= lim fx 5|
=2t
=|2-35|
=3
=3
f(Z) LZ +1]

lim f(x}- lim f(x)=f(2)
P 3%

f{x) is continuous at x = 2,

Question 13.

Discuss the continuity of f(x) at x = % where,

art-2-cha ter-8 contlnwt
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_ (sin x+cos r)*—2,/2 -
f{ } sin 2r—1 ,I’orx:z

Jforx=2 1

,,fz
Solution:

(5

(sinx+cosx)’ —242

lim f(x)=lim -
r—l-! ;-—bE m 21_1
1 4
- 3
(sinx + cos x)* = [{sin x+cosx)’ ]E
. 3
= (l+sin2x)?

3

llm f(x)=lim {l-+sim 2;}1

z_,: H; sin2x-1
Put 1 +sin 2x=1t
sin2x=t—1

Asx— E,t—} 1 + sin E(E)
4 4

¥ . T
Le,t—1 +sm5

ie,t—=1+1
ie,t—2

art-2-chapter- 8 contlnwt
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3 3
. . t1=22
lim f{x) = lim ——
x—r% { ) =2 t—]-1

) 2_22
= lim
=2 -2
1 —al
=(2) I AN i =na""'
2( ) [ o PEPE ]
_W2_ 3
2 7
. s
] =f| =
it ()
a4
fix) is continuous at x = E
Question 14.
Determine the values of p and q such that the following function is continuous on the entire real
number line.

fix)=x+1,for1<x<3
=x?+px+q,Ffor|x-2|21.
Solution:

x-2| =1
SX=2z1lorx-2<-1
Sxz3orxs1

Sof(x)=x2+px+qgforx=3aswellas x <1
Thus, f(x) =x*>+ px + q; X < 1
=x+1;1<x<3=x2+px+q;x>3

f(x) is continuous for all x € R.

.. f(x) is continuous at x =1 and x = 3.

As f(x) is continuous at x = 1,
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lim f(x) = lim f(x)

xi ="

lin:_l (x*+ px +q) = ]il‘rl{x-ir 1)

(AP +p()+q =1+]1
l+p+q=2
p+tq=1 (1)

As f(x) is continuous atx = 3,
lim f(x) = lim f(x)
=3

=3t

lim (x+ 1) = lim (x* + px +q)
Fd*

=3

3+1=(3+3p+q
3p+q+9=4
3p+q=-5 .. (i)

Subtracting (i) from (ii), we get

Substituting p = -3 in (i), we get
3+q=1
“q=4
S.p=-3andq=4
Question 15.
Show that there is a root for the equation 2x* — x — 16 = 0 between 2 and 3.
Solution:
Letf(x)=2x*—x—16
f(x) is a polynomial function and hence it is continuous for all x € R.

A root of f(x) exists, if f(x) = 0 for at least one value of x.
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f2)=2(2-2-16=-2<0
f(3)=2(3)*-3-16=35>0
S.f(2)<0andf(3)>0
.". By intermediate value theorem,
there has to be point ‘c’ between 2 and 3 such that f(c) = 0.
.. There is a root of the given equation between 2 and 3.
Question 16.
Show that there is a root for the equation x* — 3x = 0 between 1 and 2.
Solution:
Let f(x) = x3 — 3x
f(x) is a polynomial function and hence it is continuous for all x € R.
A root of f(x) exists, if f(x) = 0 for at least one value of x.
f(1)=(1)*-3(1)=-2<0
f2)=(2)*-3(2)=2>0
S f(1)<0andf(2)>0
.". By intermediate value theorem,
there has to be point ‘c’ between 1 and 2 such that f(c) = 0.
There is a root of the given equation between 1 and 2.
Question 17.
Let f(x) = ax + b (where a and b are unknown)
=x’+5forx € R

Find the values of a and b, so that f(x) is continuous at x = 1.
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121 flx)=x +35

10+

F 3

> X

Solution:

f(x)=x2+5,x € R

S.f(1)=1+5=6

If f(x) = ax + b is continuous at x = 1, then

f(1) = limx—1(ax+b)=a+b
S.6=a+bwhere,a,b ER

.. There are infinitely many values of a and b.
Question 18.

Activity: Suppose f(x) =px+3forasx<b
=5x2-qforb<xsc

Find the condition on p, q, so that f(x) is continuous on [a, c], by filling in the boxes.
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tiy 9=
L ph+3=[]-gq

sop= I?l is the required condition.

Solution:

fib)= |pb+3

lim f(x)=[5b?| - q
rsh*

pb+3= |5b}|-q

is the required condition.

art-2-chapter- 8 contlnwt
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Maharashtra Board Solutions
Class 11 Arts & Science Maths
(Part 2)

e Chapter 1- Complex Numbers

e Chapter 2- Sequences and Series

e Chapter 3- Permutations and Combination

e Chapter 4- Methods of Induction and Binomial Theorem

e Chapter 5- Sets and Relations

e Chapter 6- Functions

e Chapter 7- Limits

e Chapter 8- Continuity

e Chapter 9- Differentiation
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About About Maharashtra State Board
(MSBSHSE)

The Maharashtra State Board of Secondary and Higher Secondary
Education or MSBSHSE (Marathi: #gRISE Tod ATEI A 371701 3=
AT A RAET0T AS®), is an autonomous and statutory body
established in 1965. The board was amended in the year 1977 under
the provisions of the Maharashtra Act No. 41 of 1965.

The Maharashtra State Board of Secondary & Higher Secondary
Education (MSBSHSE), Pune is an independent body of the
Maharashtra Government. There are more than 1.4 million students
that appear in the examination every year. The Maha State Board
conducts the board examination twice a year. This board conducts the
examination for SSC and HSC.

The Maharashtra government established the Maharashtra State
Bureau of Textbook Production and Curriculum Research, also
commonly referred to as Ebalbharati, in 1967 to take up the
responsibility of providing quality textbooks to students from all
classes studying under the Maharashtra State Board. MSBHSE
prepares and updates the curriculum to provide holistic development
for students. It is designed to tackle the difficulty in understanding the
concepts with simple language with simple illustrations. Every year
around 10 lakh students are enrolled in schools that are affiliated with
the Maharashtra State Board.
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FAQs
Where do I get the Maharashtra State Board Books PDF For free download?

You can download the Maharashtra State Board Books from the eBalbharti

official website, i.e. cart.ebalbharati.in or from this article.
Add image

How to Download Maharashtra State Board Books?

Students can get the Maharashtra Books for primary, secondary, and senior
secondary classes from here. You can view or download the Maharashtra
State Board Books from this page or from the official website for free of
cost. Students can follow the detailed steps below to visit the official website
and download the e-books for all subjects or a specific subject in different
mediums.

Step 1: Visit the official website ebalbharati.in

Step 2: On the top of the screen, select "Download PDF textbooks"

Step 3: From the "Classes" section, select your class.

Step 4: From "Medium", select the medium suitable to you.

Step 5: All Maharashtra board books for class 11th will now be displayed on
the right side.

Step 6: Click on the "Download" option to download the PDF book.

Who developed the Maharashtra State board books?

As of now, the MSCERT and Balbharti are responsible for the syllabus and
textbooks of Classes 1 to 8, while Classes 9 and 10 are under the
Maharashtra State Board of Secondary and Higher Secondary Education
(MSBSHSE).

How many state boards are there in Maharashtra?

The Maharashtra State Board of Secondary & Higher Secondary Education,
conducts the HSC and SSC Examinations in the state of Maharashtra
through its nine Divisional Boards located at Pune, Mumbai, Aurangabad,
Nasik, Kolhapur, Amravati, Latur, Nagpur and Ratnagiri.
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About IndCareer

IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
institutions across India, including schools, employment agencies, libraries, colleges
and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com
52, Shilpa Nagar,
Somalwada
Nagpur - 440015

Maharashtra, India

WhatsApp: +91 9561 204 888

Website: https://www.indcareer.com
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