CONTINUITY

INTRODUCTION

The word ‘Continuous’ means without any break or gap. If the graph of a function has no break, or
gap or jump, then it is said to be continuous.

A function which is not continuous is called a discontinuous function.

While studying graphs of functions, we see that graphs of functions sinx, X, cosx, €* etc. are
continuous but greatest integer function [x] has break at every integral point, so it is not continuous.
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Similarly tanx, cotx, secx, — etc. are also discontinuous function.
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2.3.1 CONTINUITY OF A FUNCTION AT A POINT

A function Ax is said to be continuous at a point x=a of its domain iff lim Ax=Aa. i.e. a

X—a

function Ax) is continuous at x= a if and only if it satisfies the following three conditions :
(1) Aa exists. (‘@’ lies in the domain of f)

(2) lim fix) existi.e. lim fx)= lim Ax) or RH.L. = L.H.L.

X—a

(3) limAx = fila (limit equals the value of function).

Cauchy’s definition of continuity : A function £ is said to be continuous at a point a of its domain
D if for every &> 0 there exists s > 0(dependent on &) such that | x— al< 5 =| A - A< e.

Comparing this definition with the definition of limit we find that Ax) is continuous at x=a if
lim fix) exists and is equal to Aa i.e., if lim Ax) = Aa = lim Ax).
Heine’s definition of continuity : A function £ is said to be continuous at a point a of its domain
D, converging to a, the sequence < a, > of the points in D converging to a, the sequence < fa,) >
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converges to fla ie. lima, = a= limAfa,)= Aa. This definition is mainly used to prove the discontinuity
to a function.
Note : O Continuity of a function at a point, we find its limit and value at that point, if these two
exist and are equal, then function is continuous at that point.
Formal definition of continuity : The function Ax) is said to be continuous at x=a in its domain
if for any arbitrary chosen positive number > 0, we can find a corresponding number & depending on
e such that| £f(x)— Aa)| < € vx for which 0 x-al< s .

2.3.2 CONTINUITY FROM LEFT AND RIGHT
Function Ax) is said to be

(1) Left continuous at x = a if lim fix)= Aa

x—>a-

(2) Right continuous at x=a if Lim A% = f3).

Thus a function fix) is continuous at a point x= a if it is left continuous as well as right continuous

at x=a
x+1, x<3
Example: 1 Iff(x) = {4, x=3 iscontinuous at x = 3, then A =
3x-5x>3
(a) 4 (b) 3 (c) 2 (d)1
Solution: (d) L.H.L.atXx =3, 1lim A®= lim(x+4) = lim@3-A+1)=3+4 .1
x>3 x—3 -0
RH.L.atx=3, lim A= lim@x-5 = 1im33+H-5=4 ..(11)
x—>3" x—>3" -0
Value of function £3 =4 ....(111)

For continuity at x = 3
Limit of function = value of function3+ 1=4= 41=1.
1
Example: 2 If gx={*si"_>*#0 js continuous at x = 0, then the value of k is
k x=0
(@)1 (b)-1 (©)0 (d) 2
Solution: (c) If function is continuous at x = 0, then by the definition of continuity #0- lim 9

since A0)=k. Hence, f0)= k- n.{)m [sinlj
X X

= k =0 (a finite quantity lies between -1to 1) = k=0.
2x+1 when x< 1

Example: 3 If 1(@:[ k when x=1 IS continuous at x =1, then the value of k is

5x—2 when x>1

(@)1 (b) 2 (c)3 (d) 4
Solution: (c) Since Axis continuous at x =1,
= lim A9 = lim £ = A1) .....(i)

Now 1im fix)=1limA1-H= lim21-H+1=3 i.e., lim Ax=3
x-1 h->0 h->0 x-1

Similarly, 1im fx= lim A1+ A= lim51+AH-2 I.€., lim Ax=3
x->1" h->0 0 x—>1"

28




So according to equation (i), we have k = 3.

(1
Example: 4 The value of k which makes m:‘“{ﬂ + *#0 continuous at x = 0 is
k, x=0

(@8 (b) 1 (c) -1 (d) None of these
Solution: (d) We have lim A% = Iitgsin)—l": An oscillating number which oscillates between —1 and 1.

Hence, lim %) does not exist. Consequently #x cannot be continuous at x-o for any

value of k.
Example: 5 The value of m for which the function fx = {";‘2'“11 is continuous at x=1, is
X, X >
@a~o (b) 1 (c) 2 (d) Does not exist

Solution: (c) LHL = 1im Ax = limm(1- 4 = m
x->1"

RHL = lim Ax) = lim2(1+ § = 2 and Ah)=m

x->1"

Function is continuous at x=1, - LHL=RHL =

Therefore m-=2.

Example: 6 If the function #»- {(;“"’UX’” 0 is continuous at x=0, then the value of k is

@1 (b) -1 ()0 (d)e
Solution: (a) linoicosx)l/“' k= lin&llog(cos') =logk = liml limlogcosx = logk — limlx O=log k= k=1.
x> x>0 X

x>0 X x>0 x>0 X

2.3.3 CONTINUITY OF A FUNCTION IN OPEN AND CLOSED INTERVAL

Open interval : A function Ax is said to be continuous in an open interval (a, b) iff it is
continuous at every point in that interval.

Note : OThis definition implies the non-breakable behavior of the function Ax) in the interval (a, b).
Closed interval : A function fix) is said to be continuous in a closed interval [a, b] iff,
(1) fis continuous in (a, b)

(2) f is continuous from the right at ‘a’ i.e. lim Ax) = fla)

(3) f is continuous from the left at ‘b’ i.e. lim fix) = £H).

x—>b
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X+az\/§sinx , 0SX<%
Example: 7 If the function g4 _) ycotx+ & 7 _ .7, Iis continuous in the interval [0, 7]
4 2
bsin2x— acos2x , fs x<r
2
then the values of (a, b) are
Solution: (b) Since f is continuous at x=~; I[ijbjo[z+hj=h:0[z—hj:>
%(1)+b:(%—0]+a2\/§sir{%—0)
T V1 . 1
= Z+b:2+a2\/ismzz> b= azﬁﬁz b=
Also as f is continuous at x=Z; - {Ej _ liﬂmol(x)=ll'i;1(r)1{5—hj

x> -
2
= bsinZ%—acosZ%=llli_)r:{(%—h)cot€—h)+b} = b.0-a-1)=0+b=a=b.

Hence (0, 0) satisfy the above relations.

1+sin”> for—o< x<1
Example: 8 If the function Ax={ax+b for 1<x<3 is continuous in the interval (=6 then the

6tan£ for 3<x<6
12

values of a and b are respectively
@ao,2 (b)1,1 (©) 2,0 (d)2,1
Solution: (c) e The turning points for A» are x=13.

S0, lim AX=limA1-H = Iim{1+sin£(l—h)} = {l-&-sil{z—Oﬂ =2
x-1 h->0 h->0 2 2
Similarly, 1lim A= limA1+ A= limal+H+b=a+D
x>l -0 -0
© fix IS continuous at x=1, SO mlq fix) = m;} fix) = 1)
= 2=a+b veeeenn(1)

Again, 1i = limA3-AH = lima3-H+b= 3a+b and 1 — i =T 7 =
g ,Hu;}f(X) ,,L'{)"( h hl_)!ga( h+ a+ lim Ax) = im A3+ 4 = lim6tan-- 3+ 4

x—>3"

6
fix) IS continuous in (-, 6), SO it IS continuous at x=3 also, so m;} fix= m;} fix= A3
= 3a+b6-6 ee(10)

Solving (i) and (i) a=2,b =0.

Trick : In above type of questions first find out the turning points. For example in above
question they are x = 1,3. Now find out the values of the function at these points
and if they are same then the function is continuous i.e., in above problem.

1+sin” x ; —o< x<1, f1)=2
fix={ ax+b ; 1<x<3 A)=a+b ARA3)=3a+b
6tan”’ > ; 3<x<6 £i3)=6
12

Which gives 2-a+5 and 6-3a+ 6 after solving above linear equations we get a=2 5-0.
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xsinx, when0 < x< Z~
Example: 9 If Ax- 2 then

%sin(ﬂ— x),when% < X<71

(a) A» is discontinuous at x=% (b) f» is continuous at x:%

(c) f» is continuous at x-o0 (d) None of these

ion: i LT . %
Solution: (a) lim ’(”‘2’:23 =7 and '{2) x
2

x>

Since 1im= lim £», . Function is discontinuous at x=%

s
X+ X+
2

2

1-cosdx

2 when x< 0
Example: 10 If gy- a , whenx=0 IScontinuous at x = 0, then the value of ‘@’ will be
Jx
——  whenx>0
‘/m_Ll whne >
(@) 8 (b) -8 (c) 4 (d) None of these

x>0~ x>0~

Solution: (a) 1im A Iim[ 2?;'322)“}4 -8 and lim Ax = lim{(16+Jx)+4]=8
x>0 x>0

Hence a-=8.

2.3.4 CONTINUOUS FUNCTION

(1) A list of continuous functions :

Function f(x) Interval in which f(x) is continuous

(i) Constant K (—o0, 00)
(i) x", (n is a positive integer) (—o0, )
(iii) x™" (n is a positive integer) (~o0, ) — {0}
(iv) x—al (o0, 0)
(V) p@=apx+ax" '+ ax 2+ ... + a, (~o0, )
(vi) %, where p(x) and q(x) are polynomial (—o0, 00) — {Xx: g(x) = 0}

in X
(vii) sinx (—o0, o)
(Viii) cosx (—o0, 00)
(iX) tanx (o0, 0) —{(2n+ )2 :n € I}
(X) cotx (—o0, ©) — {mr:ne b
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(xi) seex (—o0, ©) — {(2a+ V2/2: ne B
(Xii) coseexx (—o0, ) — {nr:nc B
(xiii) e* (—o0, o0)

(XiV) 1log, x (0, )

(2) Properties of continuous functions : Let Aix) and g(x) be two continuous functions at
x=aThen

(i) A=) is continuous at x = a, where ¢ is any constant
(ii) Ax+ g(x iscontinuous at x=a
(iii) A% . g(») is continuous at x=a
(iv) fix)/ g(» is continuous at x= a, provided ga=0.

Important Tips

= A function Axis said to be continuous if it is continuous at each point of its domain.

< A function fix is said to be everywhere continuous if it is continuous on the entire real line R i.e.
() . €g. polynomial function e, sinxcosx, COnstant, x”, | x-a| etc.

< |Integral function of a continuous function is a continuous function.

< |f g(x) is continuous at X = a and f(x) is continuous at x = g(a) then (fog) (x) is continuous at x= a.

< If f(x) is continuous in a closed interval [a, b] then it is bounded on this interval.

< |If f(X) is a continuous function defined on [a, b] such that f(a) and f(b) are of opposite signs, then
there is atleast one value of x for which f(x) vanishes. i.e. if f(2)>0, f(b) < 0 = 3ce<(a & such that
f(c) = 0.

< |If f(X) is continuous on [a, b] and maps [a, b] into [a, b] then for some x < [a, b] we have f(x) = x.

(3) Continuity of composite function : If the function u= fix) is continuous at the point x=a and
the function y= g(e) is continuous at the point u= fa), then the composite function y=(gof(x) = g(fix))
IS continuous at the point x = a.

2.3.5 DISCONTINUOUS FUNCTION

(1) Discontinuous function : A function ‘f> which is not continuous at a point x= a in its domain is
said to be discontinuous there at. The point ‘@’ is called a point of discontinuity of the function.

The discontinuity may arise due to any of the following situations.

(i) lim Ax) or lim fix) or both may not exist

X—a XxX—a

(i) lim Ax)aswell as lim Ax) may exist, but are unequal.

x—a x—a

(iii) im Ax as well as lim fix) both may exist, but either of the two or both may not be equal to

x—a x—a

fia).
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Important Tips
= A function f is said to have removable discontinuity at X = a if limf»=limf» but their common

x+a x+a

value is not equal to f(a).
Such a discontinuity can be removed by assigning a suitable value to the function f at x = a.
< If 1im Ax does not exist, then we can not remove this discontinuity. So this become a non-

X—a

removable discontinuity or essential discontinuity.
< |ff is continuous at x = ¢ and g is discontinuous at x = ¢, then
(a) f+g andf - g are discontinuous (b) f.g may be continuous
< |If f and g are discontinuous at X = ¢, then f + g, f — g and fg may still be continuous.
< Point functions (domain and range consists one value only) is not a continuous function.

1 where u=—L_is

Example: 11 The points of discontinuity of y= I :
+u- x—

(a) %,1,2 (b) -71,1,_2 () ;,_1,2 (d) None of these

Solution: (a) The function u-= fx - ﬁ is discontinuous at the point x=1. The function

11
F#ru-2 (w+2)(u-1)
when u=—2:>%=—2:>x=%, when u=1:>%=1:>x=2.

X— X—

v=gx= is discontinuous at z=-2and u=1

Hence, the composite y= g(fx) is discontinuous at three points =%,1,2.

Example: 12 The function #x»- '°9‘+"’“’;'°9“”"’ is not defined at x-o. The value which should be

assigned to f at x = 0 so that it is continuous at x = 0, is
(a) a-b (b) a+b (C) loga+logb (d) loga—logb

Solution: (b) Since limit of a function is a+& as x— o, therefore to be continuous at x-o, its value
must be a+b at x=0= £0)= a+b.

¥ -4x+3

Example: 13 If fx-1—2z_; -forx*1 then
2 ,for x=1
@) lim Ax) - 2 (b) lim Ax -3
(c) A» is discontinuous at x=1 (d) None of these

X¥-ax+3_ L (x-3
2-1 sl (x+1)

Solution: (c) An=2 A1+ - lim

19— Tim ¥ -4x+3 _

m———— 1= fi)) = fi1-). Hence the function is discontinuous at x=1.
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x-1,x<0

Example: 14 If #x- %,Fo . then
X2,X>0

@) lim A% -1 (b) lim A% -1

(c) f» is discontinuous at x=0 (d) None of these

Solution: (c) Clearly from curve drawn of the given function A, it is discontinuous at x-o.

(0,1/4) __/ yv=x,x>0
X

0]

©-1y g
y=x1,x<0 /

v

a

(1+|sinx|)m , —% <x<0
Example: 15 Let Axn= b, x=0 , then the values of a and & if £ is continuous at
tan2x
etan3x s 0< X<1
6
x=0, are respectively
(a) 2,3 (b) 2, e2/3 (c) 3,82 (d) None of these
3’2 3 2
.a 7[
(1+ | sinx]|)ls™d _(Ej <x<0
Solution: (b) fx)= b ; x=0
etan3x ; 0< x< (%J
For £ to be continuous at x=0
a lim (|sinx||s:lxij _ o

= lim A9 = f0)= lim Ax) = lin(l+ | sinx| "™ = 0

x—0

tan2x ZXJ/[ tan3x 31;')
2x 3x — lime2/3:e2/3

an2x/tan3x __ lim e(
x->0"

Now, limé' =

x->0" x->0"

 f-b-d = a=§ and b= &3,
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Example: 16 Let A» be defined for all x>o0and be continuous. Let Ax satisfy {i;j: fx- Ay Tor all x,
yand fe=1 then

(@) An=In x (b) A% is bounded (c) {‘—1’)—)0 as x>0  (d) Mw—>1as x>0

Solution: (a)  Let Ax=In »,x>0 Ax= In (» isa continuous function of x for every positive value
of x

{‘_“j: In (EJ: In - I @)= A9 £
14 14

Example: 17 Let ﬂﬂ:[ﬂsin[ﬁ], where 1] denotes the greatest integer function. The domain of r is
..... and the points of discontinuity of f in the domain are
(@) {xe Rl xc[-1L0},1-{0} (b) {x< Rixe01,0}, I-{0}
(C) {x< R| x2[-1,0)}, I-{0} (d) None of these

Solution: (c)  Note that (x+17=0 if 0<x+1<1

I.e. [x+1-0if -1<x<o.

Thus domain of IS R-[-1,0)={x<[-1,0)}

We have sil{ il

[x+

] Is continuous at all points of #-[-1,00 and 4 IS continuous on r-¢

where | denotes the set of integers.

Thus the points where £ can possibly be discontinuous are...... , -3-2-10L2..... But
i j is defined.
1

X+

for o<x<1[x=0 and sir{l

Therefore fx=0 for o< x<1.
Also fx» is not defined on -1< x<o.
Therefore, continuity of £ at 0 means continuity of r from right at 0. Since £ is

continuous from right at o, r is continuous at 0. Hence set of points of discontinuities of
IS 7-{0}.

2x—sin ! x

2x+tan ! x

Example: 18 If the function A»- ,(x=0) IS continuous at each point of its domain, then the

value of f0) Is
@2 (b) 1/3 (c) 2/3 (d)-1/3

Solution: (b) Ax-= lim[m]: f0) ,(—oformj

x>0 2x+ tan ! x 0
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Applying L-Hospital’s rule, £0)= lim _2-1.1
x—0 [ 1 j 2+1 3
2+
1+ x?
. 2_ sinflx
Trick : f(0) = im2*~S0 X _ pjy x 2711
x>0 2x+tan ~ x x>0 tan71X 2+1 3
2+
X
— 2sinx, x<-ZL

2
Example: 19 The values of A and B such that the function Ax={Asinx+ B —%<x<%, is continuous

T

COSX, X2 E

everywhere are

(@) A=0,B-1 (b) A=1,B-1 (c) A=—1,B-1 (d) A=-1B-0

Solution: (c) For continuity at all xe 8 we must have {-%]: lim (2sin®) = lim (Asinx+ B

x>(-7/2)" x>(-7/2)"

= 2--A+B ()

and {%}: lim (Asinx+ B = lim (cosx)

x>(r/2) x>(1/2)"

= 0=A+B ....(1)
From (i) and (ii), a=-1 and B-1.

Example: 20 If ﬂgzw for x5 and f is continuous at x=5, then 5 -
x“-7x+10

(@) 0 (b) 5 (c) 10 (d) 25

o o . X¥-10x+25 . (x-5% 5-5
Solution: (&) 49 - Jr = i vto ~MFea05 52

Example: 21 In order that the function Ax = (x+1ct* is continuous at x=0, £0) must be defined as

(a) 1«»:% (b) A9 =0 (C) AO=e (d) None of these

Solution: (c) For continuity at 0, we must have #0) - lim A0

1) et 1))
= lir})(x+ peotr = lin(;{(l+ X)X} = linou{(l-r x)X} —e-e.

Example: 22 The function A =sin| x| IS
(a) Continuous for all x (b) Continuous only at certain points
(c) Differentiable at all points (d) None of these

Solution: (a)  Itis obvious.
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1-sinx s

y XF . .
Example: 23 If fn={ 7-2x 2 be continuous at x=%, then value of 1 is

A, X=—

(a) -1 (b) 1 (€)0 (d) 2

1-sinx [0 j
y| = form

Solution: (c) f» is continuous at X_” , then im_ f9=£0) OF 7= lim o

x>7/2 T —2X

— COSX . COSx

Applying L-Hospital’s rule, 2= 1lim n ——5 = A= lim =55 -0,
Example: 24 If gx- 2‘““ ; (x=0), 1S continuous function at x-o0, then fo equals
1 1 1 1
@ 3 (b) -5 ©) 3 (d) -2
Solution: (d) If 4» is continuous at x-o, then, A0~ limAx - lim 2-Vx+d ,(9 formj
x—>0 sin2x 0
[ v : ]
Using L—Hospital’s rule, 0)= lim-—2¥*+*4)__1
x>0 2cos2x 8

if xisrational

Example: 25 If function fx- { then A» is continuous at ...... number of points

1- x ifxisirrational
@) « (b) 1 (©0 (d) None of these
Solution: (c) At no point, function is continuous.

1 -1
Example: 26 The function defined by #x»- [XZW‘HJ » ¥#2 is continuous from right at the point x
k , x=2
=2, then k is equal to
@a~o (b) 1/4 (c) -1/4 (d) None of these

1 71
Solution: (b) A»-= x2+e2—x] and A2 -k

If A» is continuous from right at x=2 then 1im Ax = A2 -

x—>2"

x—>2"

-1 -1
1 1
= lim[xz-r e2X] k= k=1imf2+H = k=1im 2+ H%+ e2(2+")]
h-0 -0

-1
= k=lim[a+ 2 +ahr e VP ] S h-(a+0+0+ 671 = k=1,
B0 4

1-sinx+ cosx

Example: 27 The function Ax- is not defined at x=~. The value of #», so that A» IS

1+ sinx+ cosx

continuous at x=r, IS

@ -1 (b) 1 ©-1 ()1
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. 2cod X 2sin* cos™ cos> —sin> r x
Solution: (C) limAx = lim 2 22 _|im—2 i:limtan{———j
wr " 2cod = +2sin—cos— " cos-+sin— " 2

2 2 2 2 2

- At X=r, ﬂﬂ)Z*f&ﬂ%Z*l.

V1+ kx—VJ1- kx . .
Example: 28  If an=1—  ,  -fer-1=x<0jscontinuous at x=o, then -
2x%2+3x-2  ,forO<x<1
(@) -4 (b)-3 (c)-2 (d)-1
Solution: (c) L.H.L. - m;.—“”“‘ i-kx_
x—0" X

R.H.L. = 1im@2x?+3x-2=-2

x—0"

Since it is continuous, hence LH.L =R.H.L = k=-2.

Example: 29  The function M=le+% IS

(a) Continuous at the origin

(b) Discontinuous at the origin because |x| is discontinuous there

(c) Discontinuous at the origin because I*1 js discontinuous there
X
(d) Discontinuous at the origin because both |x| and Il are discontinuous there
X
Solution: (c) | x| is continuous at x=0 and Ixlis discontinuous at x-o
X

. fxn=| x|+ X is discontinuous at x-o.
X
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10.

11.

12.

If the function /(x):{
ofb is

ASSIGNMENT

5x-4 ,ifO0< x<1
4x% +3bx ifl< x< 2

Is continuous at every point of its domain, then the value

(@ -1 (b)0 (1 (d) None of these
logl + —logl- b
If ax):{ g4 mx =22 x40 js continuous at x=0, then k equals
k ,x=0
(@) 2a+6 (b) 2a-8 (C) b-2a (d) 6+a

If fx= {X » when 0 x<1 4o ontinuous at x=1, then value of k is

k-2x, whenl< x<2

(@1 (b) -1 (c)3 (d) 2
x, x<0
If Av={1, x=0, then true statement is
¥, x>0
@) lim A% = 1 (b) lim fx) = 0 (c) fm iscontinuousatx =0 (d) lim A0 does not exist
If ﬂx):L:’/_ is continuous at x = a, then £ equals
X—va
(@) Va (b) 2/a (c)a (d) 2a

If f»=|x- 8|, then function

(@) Is continuous vx

16
|f R”:{Xx_z ,whenx= 2 then

16 ,whenx=

(@) A is continuous at x=2 (b) A» is discontinuous at x=2

(c) lim A%) = 16

In the following discontinuous function is

. 1 1
(@) sinx (0) 2 © 15 @
If _ X2 ,whenx<1 then
A {X+ 5 whenx>1
(@) A is continuous at x=1 (b) A» is discontinuous at x=1

(C) linllf(x):l

1+ x,whenx< 2
If fin = {5—X,When x>2
(@) f(x) is continuous
(c) £» is discontinuo

The point of discontinuity of the function Ax=

(a) x=0

Function Ax- x| is

(b) Is continuous at x=«  (C)Is discontinuous at x=& (d)None of these

2

(d) None of these

(d) None of these

then

at x=2 (b) f(x) is discontinuous at x=2

usat x=0 (d) None of these
1+cosbx ;
is
1-cosdx
(b) x== (C) x=r/2 (d) All of these
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13.

14.

15.

16.

17.

18.

(a) Discontinuous at x-0 (b)Discontinuous at x=1

(c)Continuous at all points (d) Discontinuous at all points
» whenx = 1
If Ay={* - hen
A9 {2 , whenx=1 the

@) limAx) = 2 (b) Awis continuousatx =1
(c) ax isdiscontinuousatx =1 (d) None of these

sinzx . .
Let Av=1"5, * ** 0. If A» is continuous at x=o, then k =

k , x=0
@ % (b) 2 €1 (do
Function Ax=x|x| IS
(a) Discontinuous at x=0 (b)Discontinuous at x = 1
(c) Continuous at all points (d) Discontinuous at all points
Function Ax=x+|x| IS
(@) Continuous at all points (b) Discontinuous at x=0
(c) Discontinuous at x=1 (d) Discontinuous at all points
If A% is continuous function and g is discontinuous function, then correct statement is
(a) Ax+gx IS continuous function (b) A»-g«» 1S continuous function
(C) A»+am is discontinuous function (d) Ax.«» is discontinuous function

-1, whenx< -1
Function Ax={-x, when-1< x<1 IS cOntinuous
1, whenx>1
(@) Only at x=1 (b) Only at x=-1
(c) Atboth x=1 and x=-1 (d) Neither at x=1 nor at x=—1

Advance Level

19.

20.

21.

22.

Let Ax=YLtsinx—Jl-sinx yho \alye which should be assigned to f at x=o0 so that it is continuous

everywhere is

@ 3 (b) -2 (c) 2 (d)1
The value of o) so that the function A»= —“1”‘;1“‘)1/3 becomes continuous is equal to
1 1 1
(a) 1 (b) 2 () 2 (d) 1
If ﬂx)z{li::lwhenx;ta then
1 when x= a
(a) f(x) is continuous at x=a (b) A» is discontinuous at x=a
(C) limAx=1 (d) None of these

,when x=0

X
If l(x):{ —el/erl,whenX;tO then
0
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@) lim A9 =1 (b) lim A9 =1 (c) Ax iscontinuous atx =0 (d)None of these

kcosx’ whenx = z
23. If the function Ax-= ;—2;; ] 2 be continuous at x=%,then k=
,when X:E
(@3 (b) 6 (c) 12 (d) None of these

x,if xisrational

24. A function &» is defined in o1 as follows I(x):{ . then correct statement is

1- x,if x is irrationz
(@) A is continuous at x=0 (b) Aw is continuous at x=1
() #» is continuous at x=% (d) #» is everywhere discontinuous

/ x

e .

25. |If ﬂg:{m’ x#0 then at x=0,A» iS
1 , x=0

(@) Continuous (b) Left continuous (c) Right continuous (d) None of these

x+2, 1<x<2
26. The function A»=! 4 , x=2 IS continuous

3x-2, x>2
(@) x=2 only (b) x<2 (€) 1<x (d) None of these
1, when 0< Xﬁz
27. If fxn- 4 then
. 2x 3z
2sin—, when — < x<r
9 4
(@) A is continuous at x=o0 (b) A% is continuous at x=r
(c) Aw» is continuous at x:%’f (d) f» is discontinuous at x=3jT”
12-x, O0<x<12
0 , x=0
28. If Aiv=Jv2 , x=v2 ,then false statement is
J2-x, 12<x<1
1 , x=1
(a) A» is discontinuous at x = 0 (b) A is continuous at x=%
(c) A» is discontinuous at x=1 (d) A» is continuous at x=%

29. A= YVLEPXVITPX 4 o- 2’”21,03 x<1 is continuous in the interval (11 then p equals
X

(&) 1 (b) -1 © 1 (d)1

xla ,0<x<1
30. The function Ax=.a , 1< x<+/2 IS continuous for o< x<«, then the most suitable values
26% - ab)/ X%, V2 < x<w

of aand b are

(@) a=1Lb6=-1 (b) a=-1, b=1++2 (C) a=-1,6-1 (d) None of these
X+ ¥ -16x+20 2 . _
31. Let fin- -2 7% if a» be continuous for all x, then k=
k Jfx=2
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32.

33.

34.

35.

36.

@7 (b) -7 (c) +7 (d) None of these

A +3x-10 5 . ] _
If Av=12+2x_15 " "<"*7 2 iscontinuous at x=-5, then the value of ‘a’ will be
a , whenx=-5
3 7 8 2
(a) 3 (b) 7 (c) 8 (d) 2

The function f»=[4%-1x4 (Where [y] is the greatest integer less than or equal to y), is discontinuous
at

(@)All integers (b) All integers except 0 and 1
(c)All integers except 0 (d) All integers except 1
If ax):%pl, then on the interval [0, 7]
(@) tan[Ax] and ﬂ—lx) are both continuous (b) taniAx] and é are both discontinuous
(c) tan[fim] and £'(» are both continuous (d) tanA»] is continuous but ﬁ is not continuous
Let Ax =[x+ /x—[s, Where [x denotes the greatest integer function. Then,
(@) Awis continuous on R* (b) A% is continuous on R
(c) A» iscontinuous onR —Z (d)None of these

Let Ax-12x*-5], [.] denotes the greatest integer function. Then number of points in (1, 2) where

the function is discontinuous, is

37.

(@0 (b) 13 (c) 10 (d)3
The number of points at which the function m:%m [.] denotes, the greatest integer function) is

not continuous is

38.

39.

40.

41.

42.

43.

(@)1 (b) 2 (c) 3 (d) None of these
sinx
If Ax) = T+cosx, whenx = 0 ’ then
2 , whenx=0
@) lim Ax) # 2 (b) lim %) =0 (c) fwiscontinuousatx =0 (d)None of these
The number of points at which the function )= ll | is discontinuous is
og| x
(a) 1 (b) 2 (€3 (d)4
The function Ax = dx+1+4ix-1, Where [X] is the greatest integer function is continuous at x=1 if
(@) p-g=0 (b) p+g=0 (c) p=0 (d) g=0
1/ x
Function M:(u’_‘j is continuous at x=o0, if #0) equals
a
(a) e (b) = (€0 (d) &/=
Let [.] denote the greatest integer function and Ax = [tar? x. Then
@) lim %) does not exist (b) &» is continuous at x=0
(c) fim is not differentiable at x=0 (d) ro@=1

x+ aJ2sinx 0< x< /4
The function Ax=!2xcotx+b  7/4< x< /2 IS continuous for o< x<~ then a, b are

acos2x— bsinx 7/2< x<r

(@) %112 (b) %% (©) %,7112 (d) None of these
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44. Let r: R~ r be any function. Define ¢: R R DY a» - Ax| for all X, Then g is

(@) Onto if fis onto (b) One-one if f is one-one
(c) Continuous if f is continuous (d) Differentiable if f is differentiable
ANSWER

ASSIGNMENT (BASIC & ADVANCE LEVEL)

21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37

41 42 43 44




