CONTINUITY

EXERCISE - 01 CHECK YOUR GRASP
2.  Hint: lim f(x)=0 & lim f(x)=1 = l+a-b=0 .0
x—0" x—0" _a b
; lim 1—00254x g and 5 - 1 ... (i)
x—0"
X solving (i) and (ii) we get
lim S R 8 . f0)=8 5 3
V16 +/x —4 a=—.b=—
so f(x) is continuous at x = 0 when a = 8
14. - fx) = -x®2+2x - 2 +3
11 lim g — lim \/az—ax+x2—\/az—irax+x2 % =3 ) * * V3
Tox0 bo =50 Va+x—a-x 6 ~x>+2x-2/3 +3
on rationalizing both Nr. & Dr. we get X _\/g
limfx) =~ Ja  so  fl0)=-+a _ (x=\3)2-V3- =
x -3
(raf1oX 0 W % EX )
| el Tata e ) f(y3)=2-23
=lim
13, fx)=315 = 17. (A) LHL=-1 &RHL =0
—a b (B) LHL=1 & RHL = 2/3
l+a-b)+x*| —+— |+
= lirr(l) 2! 3! (C) LHL = -1 & RHL = 2/3
x? (D) LHL = -2log,3 & RHL = 2log,2
EXERCISE - 02 BRAIN TEASERS
3. (i) tan f(x) = tan (%—1) x € [0, 7 hm (0-h)? cos (€™) =0
. n 11, M g = B b? + ) + 1
0<x<m = -1 E—l 5—1
=lim p(- 2 4=
By graph we say tan(f(x)) is continuous in [0, ] h—0 b= 1+ h"+ [ 1+h)+
1 =b(-12-1)+1=1
(i) @=E is not defined at x = 2 e [0, 7] =beR
-9 lm - fe) = M sin (r (x + 2 )
(i) v-= 2
= lim ¢j ~1-h = _ o
= f Yx) = 2x + 2 is continuous in R. wop sin (md *a) st ma
sin ma = - 1
I I x+1 1
7. M (¢ + 1) e®¥= M —m = — =0 37
x>0 e e Tca=2mt+7:a=2n+5
hjﬁ} x + l)ef(%%) -1 Also option (C) is subset of option (A)
12. LHL = lim (0 - h) [0 - h]? logy,oy, 2
Hence continuous for x € I - {0} h—0
—h(-1)*¢n2
o (2% —3\ i REDRZ
9. RHL=lm L —| cot™ \ J h>0  (n(l—h)
~ /(e + 2.0 +h))
=3-fcot (- 0] =3-3=0 RHL = lim a0+ )
L h? h
LHL :lhiir(l) {(0 - h?} cos[e[o_th = lim fnle” +2vh) +2\/E) = lim fafe” +2vh) +2\/H)
h—0 tan+/h h—0 \/E



Z\Fj ovh . RHL # LHL

! n(l 2 13. f(0) = lim a(sin? (0 + h)» = 0
= i 2 e
im | h® +

h? 1 5
h—0 2\/H _h - f(0) = 0
o f(0) = lim b(cos? (0 - h)" - 1 =-1
EXERCISE - 03 MISCELLANEOUS TYPE QUESTIONS
True & False : (C)  function should have same rule for Q & Q'
+ - 1
8. f(% ]—f[% ]—1 and f(x) is continuous in >x=l-x=>x= 9

(D)  fx) =x+ {-x} + [x

X is continuous at x € R

1
[0, 1]. Hence f[ﬁj will also be 1.
Check at x =1 (where I is integer),

Match the Column : f(I+) — 9+ 1
1. (A) Imsin{l-h}=cosl+a f)=21-1
] So f(x) is discontinuous at every integer
= LILT}) sin(l-h)-cos1l=a ie. 1.0-1
= a=sinl-cos 1 Comprehension # 2 :
Now [k| = sinl —cos1 _ 1 {X+1 0<x<2
f(x) =
\/E(sinl.\/l,—cosl.\/lfj —x+3 2<x<3
K=t 1 2 2 1. f(x) is discontinuous
- . at x = 2
2sin?| 0%
2 sinx)’ x+2 0<x<1
(B)  f(0) =lim x[ j
x>0 2(sinx)2 2 2. foflx) = {—x+2 1<x<2
x 2 -x+4 2<x<3
- 0) = l fof(x) is discontinuous at x = 1, 2
2 3. 19 =13 6+1)=1f1) =
EXERCISE - 04 [A] CONCEPTUAL SUBJECTIVE EXERCISE
i sin(a +1)x +sinx
3. 1 =a+2 I 1+2cos2x+2Acosx+B
X—> X = lm
x—0 X4
4 lim X +bx? —x 1 b0
an . = — as g
. x*/? VX+bX +\/— 2 _llrr(l)fL1+2(1 (2‘) (ZX) +. )+2AL1——+—+ )+BJ
according to question o
_ 1 _ 1 _ =3 1 4 A
C_z&a+2_2:a_2 L‘L%—(3+2A+B+x(4A) [3 12) -)
(27" -1)
4.  f0) —ngg)kzl/h+1)=1 =2A+B+3=0and-4-A=0
ol/h _q =>A=-4, B=5
f0") = Liir(l] (_'21/}, +1] =-1 and f(0) = 1
= LHL # RHL = Non removable-finite discontinuity g (b) Given Lin}) f(1 + h) :Lirré (1 -h) =f1)=0
7 ) = lim sin3x+Asir;2x+Bsinx letx =a e R - {0}
. x fa . 1) =fla) 1) = f(1)=1

sin x (3—4sin®x+2Acosx+B)

4

= lim
x—0 X X




Liil’(l) fla + h) = Lig(l) f{a[l +§D

=lim f(a)f(l +3) [ fx.y) = f(x).£)]

a

Similarly f(a — h) = f(a)

Hence f(x) is continuous at x = R — {0}

EXERCISE - 04 [B]

BRAIN STORMING SUBJECTIVE EXERCISE

. ( X X )
no S o T o
> 22
r=1 X X r=1 X X
COSs COSs COSs COS =
2r 2r—1 21" 2"

t t X+t a It X+ It (X]
=tanx -tan — +tan - -tan— + ... - tan | 5.
2 2 4 2

X
f(x) = tan x — tan (2_")

Intanx — (tan x)"[sin(tan })]
1+ (tanx)"

Now g(x) = lim

n—o0

/n(tan x)

when x <7
gx) = —[sin(tan%)] when x>Z

s T
g Z_h =mzn (tan (Z ~—h)=m1=0

= K = 0 and g(x) is continuous in (0, g)

1-a™ +(-h)a™¢n(a)
a™(~h)?

2
1 +h€na+%(€na)2 +...—1—-h/na

~ a"-1-h/na
=lim —
h—0 h

5. g(07)=lim

h—0

=lim (fna)’
) h2 N 2
2"a" —h/n2-hfna-1
+ —
g(0") = lim 2
1+h/n(2 )+h—2(€ 2af +...—hfna-1

i n(2a 2l n2a) +... na 7(!ir12a)2
50 B Y

Now g(x) is continuous so
(fna)? = (fn2a)?
= (fna)? = (m 2%+ (fn a° + 2/n 2/n a

6.

10.

(g —sin'(1 = hF).sin (1 - )
V2(th}-hP)

lim  fx) = lim

x—0" h—0

(" —sin'(1 =h?))sin"}(1 —h)

= lim

h=0 \J2(h-h?%)

i cos'(1 —h?) " sin!(1 —h) P
= lim = =

h=0 /2(1 - h?) h 2

(E —sin (1 -(1-h)?)sin(1 = (1 —h))

lim f(x)=}]in%
x—0" g

V2(1 —h)=(1 —h)®)

T
—sin"'h T
= lim -

0 ol —h@2-hp 42

so f(x) is discontinuous at x = 0

I ; x>0
2
Now g(x) = 1t

242 . x<0
42

g ; x20

glx) =
r ; x<0
2

so g(x) is continuous at x = 0
Since g is onto continuous function so by reference
of intermediate value theorem we get required

(o
2 ML+x)

result.

yx) = 1
;1
1+x
=(1+x2)[1— 12 ] when x # 0, n € N
1+x°)"
=0 when x =0, n € N
i 1+x*> x#0
v = oy =y g

so y(x) is discontinuous at x = 0



EXERCISE - 05 [A]

JEE-[MAIN] : PREVIOUS YEAR QUESTIONS

11
_(@J’;J x, x>0
flx) = <xe ,x#0 x| = 0
0 x=0 X, X <
xe2/* x>0
so f(x) = x ,x<0
0 ,x=0

continuous at x = 0
&;rr}) f(0 + h) = &er}) f(0 - h) = {(0)

limp eg2h=Q
h—0

li =
hli% f(O + h)

li —h)= lim = =
hlir})f(o h) < 0 f0)=10

f(x) is continuous at x = 0 or f(x) is continuous for
all x

differentiability at x = 0
L.H.D. = Lf(0) =

RHD. Rf(0) = lm .

2/h _
h
Lf'(0) = Rf'(O

f(x) is not differentiable at x = 0

hxe

so that f(x) is cont at x = 0 but not differentiable at
x =0

1-tanx

4x—m

f(x) = xzmn/4 x e [0, n/2]

f(x) is continuous at x e [0, ©/2] 5.

so at x = /4

limf(£+hJ - limf(E—h] = f(Ej
h—0 \ 4 h—0 \ 4 4
o m5m) - 3

e
tan —+tanh

1-tan T tanh
4

h—0 n+4h-n

I 1-tanh—1-tanh
im
h—=0  (1-tanh)x4h

. =2 (tanhj 1
= lim — =__
h—0 4 h 2

limf[£+h] -1 f[ﬁj
h—0 \ 4 2 4

1
fx) = — - can be continuous at x = 0
X

e?* -1

! - im0 - h) =
so hlino f(O + h) hli% f(0 - h) = {(0)

limf0 + h) = — -
h—0

e 1

li = —
"0 hx(@ 1) 0 O
lim e x2-0-2 = 9 form
h=0 b xe?P x24+e%M —1 0 °
, 2 x2e2" 4
lim =—=1
h-0 202" thxe?M x2x2+e?h x2 4
f0) = 1
LHL = lim sin(p +1)x N sin x
x—0 X X
—(p+1)+1-p+2
LHL = f(0) = (1)
<2
RHL = lim l

x—0 3/2\/X+X +\/’_2

‘o 1 1 -3
= = = =—, = —
P q 5 q 2 P P

; X € R is continuous.

sm #0
fz X
=0
1
lim sin| — | does not exist
x—0 X

fox) is discontinuous on R.



f1(X)~f2(X) ; x#=0

Now, f(x)={ 0 x=0

1
= i;rr}) F1(x).fo(x) il(i;rg) x.sin[;}

f(x) is continuous on R
Statement-1 is true, statement-2 is false.

fx)=|x-2] + |x-5] ;xR

f(x) is continuous in [2, 5] and differentiable is (2, 5)
and f(2) = {(b) = 3.

..By Rolle's theorem f'(x) = O for at least one x € (2,5).
-9 _
] sl
X =2 x -5
f'4) = 0 but f'x) =0 V x € (2, 5)

EXERCISE - 05 [B]

JEE-[ADVANCED] : PREVIOUS YEAR QUESTIONS

2.

For f to be continuous :

f@2n7) = f(2n").

= b _+ cosZnm = a_+ sinZ2nw
= b +1=a
= a -b =1

(.. B is correct)

b, +cosmx (2n -1, 2n)

a, +sinmx [2n, 2n +1]
Also f(x) =

b . +cosmx (2n+1,2n+2)

n+l

a, +sin mx [2n+2,2n + 3]

Again f ((2n + 1)) = f((2n + 1))

= a =b -1
= a -b, =-1
= a ,-b =-1 (.. Dis correct)

n-1 n



