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CONTINUITY
OBJECTIVES
1 If 109= @ +2x)H* for x 0 then
' e2forx=0
(@) lim f()=e (En)g_f(x)ze2
(c) () isdiscontinuousat x=0 (d) None of these

2. Let f(x)={X2:k' when x20 |t the function fx) be continuousat x=o, then k =
-x% -k, whenx <0
(@0 (b)1
(c)2 (d)-2
3. Which of thefollowing statementsistruefor graph f(x)=logx
(a) Graph shows that function is continuous
(b) Graph shows that function is discontinuous
(c) Graph finds for negative and positive valueg of

(d) Graph is symmetric alongaxis

k cosx T
. ———,whenx # — )
4. If thefunction fx)=/7"2X 2 pecontinuousat x=2, thenk =
3, when x =7 2
2
(@) 3 (b)6
(c) 12 (d) None of these

2 . 1
5 If f(x) = X sm;, Whenx:fio’then
0, whenx=0

(@) fo+0)=1 (b)o-0)=1
(c) fis continuous at=o0 (d) None of these
M whenx # a
6. Iffx=] x-a’ then
1L, whenx =a
(a) f(xis continuous ak =a (b)vis discontinuous at =a
(© lim £(x)=1 (d) None of these
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7. Thepointsat which the function f(x):xzi—;flz isdiscontinuous, are
(@)-3,4 (b) 3, -4
(c)-1,-3,4 (-1, 3,4

8. The function f(x):'°g<1+ax);'°9<l‘bX>is not defined at x=o0. The value which should be

assigned tof at x =0 so that it iscontinuousat x=o0, is
(@) a-b (b) a+b

(C) loga+logh (d) loga-logh
9. At which points the functionf(x):ﬁ, wherer] is greatest integer function, is

discontinuous
(a) Only positive integers
(b) All positive and negative integers and (0, 1)
(c) All rational numbers
(d) None of these

X% +x%2-16x+20 .

10. Let fx= x-27 ' "**2 |f 1 becontinuousfor all x, then k =
K if x =2
(@7 (b)—7
(C) +7 (d) None of these

-x2,whenx <0

11.1f f(x) = 5x-4,when0 < x <1 then

4x%-3x,whenl<x<2’
3x+4,whenx =2

(a) fis continuous ak =0
(b) fx) is continuousx =2
(c) fwis discontinuous at=1
(d) None of these
g—x,whenx <2
12. If f(x={ 1 ,whenx=2,then
X —E,when X>2
2
(a) fxis continuous ak =2 (b)) is discontinuous at=2
(© lim f()=1 (d) None of these
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sin? ax
13. For thefunction f(x)={—x2 -whenx#0 \vhich oneisa true statement

1, whenx =0
(a) fx)is continuous ak =0
(b) f(xyis discontinuous ak =0, whena= +1
(c) t(x) is continuous ak =a

(d) None of these

X
+cosx, when x #0 th

sin
14. If 1) =1 x en
2,whenx =0
(@) lim 10 # 2 (b)ipg_ f(x)=0
(c) fxis continuous at=o0 (d) None of these

15. |If function f(x):{ if x is rational

N
1-x, ifxisirrational’

(@) « (b) 1
©0 (d) None of these
m, X¢L2
| (x=D)(x =2
16. Let f(x= 6, x=1
12, x=2

Then #(x)is continuous on the set
(@R (b) R-{1}

(C) r-{2} (d) rR-{12}

xsinx,when0<xsz
17. If )= 2 then

’—ZTsin(m x),when’—ZT <x<m
(a) fxis discontinuous at = /2
(b) fx)is continuous ak =2
(c) fx)is continuous ak =o

(d) None of these
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, ) 07 x2+1, x#0,2
18. If f(x):{s'nx’X VRS and gx={ 4x=0 , then img{fx)} IS
2, otherwise 5y =2 X-0
(@5 (b)6
(c)7 (d)1

4

X" =16
19. If f0=1"x=3 * WeNX#2 then
16,whenx =2

(a) fxis continuous ak =2
(b) fxis discontinuous at =2
(©) lim f(x)=16

(d) None of these

20. If f(x):% for x # 5and fiscontinuousat x=s then @)=

(@0 (b)5
(c)10 (d) 25
21. If tx)9 x|, then fx) IS
(a) Continuous for ak
(b) Differentiable atx =0
(c) Neither continuous nor differentiableato
(d) None of these

x| x|

,whenx # 0

If fx) = , then

2,whenx =0
(a) fxis continuous ak =o
(b) fx)is discontinuous at =0
(© lim £(x) = 2

(d) None of these
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sin[x]
[x]+1

, forx>0

cosz [x]

™  forx<0 ; Where[x] denotesthe greatest integer lessthan or equal to x, then

If fx)=

k,atx=0

in order that f be continuousat x=o0, thevalueof kis

(a) Equal to O (b) Equal to 1
(c) Equal to -1 (d) Indeterminate
If the function f(x):{(c"sx)ﬂx"‘_’tois continuous at x =0, then thevalueof k is
(@1 (b)-1
()0 (d)e
1+sin% (for—-co<x<1
If the function f(x)= ax+b,forl<x<3 iscontinuousin theinterval ~,6), then the values

6tanﬂ,for3 <X<6
12

of aand b arerespectively

(@0,2 (b)1,1

(©2,0 d2,1
- 2sinx, xs—’—zT

The values of A and B such that the function fx)=/Asinx+B8, -’_2T<x<’_2T, is continuous
COSX, XZI—ZT

everywhereare
() A=0B=1 (b) A=1B=1
(c) A=-1B=1 (d) A=-1B=0

Thefunction f(x)=sin x| IS

(a) Continuous for alk

(b) Continuous only at certain points
(c) Differentiable at all points

(d) None of these
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28. If f(x):{ll_ixl;; xX>S00’ then
(a) fx) is not differentiable at =0
(b) fx) is continuous ak =0
(c) fx is differentiable ak =1

(d) #(x) is continuous ak =1

1/x

ol % _
29. For thefunction f(x)={—ellx+1’X¢O
0

, Which of thefollowingis correct
,x=0

€)) lim f(xydoes not exist

(b) f(x)is continuous ak =o

(© lim f(x) =1

(d) lim £(x) exists buts(x)is not continuous at =0
30. Thefunction fx)< x| +% is

(a) Continuous at the origin

(b) Discontinuous at the origin becaugag discontinuous there

(c) Discontinuous at the origin becadéxé is discontinuous there

(d) Discontinuous at the origin because bmtlauhd% are discontinuous there

V1+kx —4/1—kx
3L If f=— —  :for"1=x<0 jiscontinuousat x=o, then k=
2x2 +3x -2 for 0<sx<1
(@)—4 (b)-3
(-2 (d-1
1-(x)
32. If f(x):{“x' X#-1 then thevalueof f( 2 will be (where [ ] showsthe greatest integer
1 , x=-1
function)
(a) Continuous ak=-1 (b) Continuatsc =0
(c) Discontinuous aiz:% (d) All of these
33. For thefunction f(x)= 'Oge(“x);'oge(l'x) to be continuousat x =o, thevalueof @), should be
(@) -1 (b)0 (c)-2 (d)2
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2x —sin™ x

2x +tant x|

34. In the function f(x) = (xz0)IS continuous at each point of its domain, then the

valueof o) Iis

(@2 (b)1/3
(c) 213 (d) -1/3

CONTINUITY
HINTSAND SOLUTIONS

1. (b) lim_f(x) = lim [(1+ 2><)1’2X]2 =e?,

2. (a) lim 0=k, lim_ f(x)=k and r) =k
f(0)=0=Kk

3. (a) concept

4. (b) fm/2)=3. Sincef(x) is continuous ak = /2

~ im [KOOSX | _ (7} L K_5 -6
x-ml2\ JT—2X 2 2

5 (c) lim f(x) :xzsinl, but—lssin%£1 andx - o
x-0" X
Therefore, iim f(x)=0= lim f(x)=1(0)
X -0 X -0

Hence+(x) is continuous ak =o.

6. (b) lim f(x) =-1 lim f(x =1, f(@@)=1.

7. (b)tx=—2*1__ Hence the points are 3, — 4.
x=3)(x+4)

8. (b) Since limit of a function ia+b as x - o, therefore to be continuous at a function, its galu
must be
a+tb atx=0 = f0)=a+h.

9. (b) Standard problem

10. (a) For continuou§[n2f(x) =)=k

X3+ x*-16x+ 20
= k=Ilim 5
X2 (x=2)
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21.
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23.
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(b) Standard problem
(b) Xllrg_f(x)=% and Xlln;+f(x)=% andr2 = 1.

sin® ax

. — 2 _ 42 _
(b) leirg)f(x)— (@) a‘=a” andfo)=1

Hencetx) is discontinuous at=0, whenazo.

() fon=f0-)=2 andf)=2
Hencef(x) IS continuous ak =o.
(c) At no point, function is continuous.

(d) Check continuity at =1, 2

(@) lim ax and f(ﬂj =z
o (32 +8X+3+X2 + 4x+ 3 2/ 2
(d) As we are given() =sinx , if x#znn

I.e.,, x#0,n,2n,...= 2 otherwise
0 lim gf )} = lim_g{sin x} = lim (sin” x +1) = 1
Similarly, lim o{f(x)} = 1.

(b) lim £ = lim (x +2) (x% +4) = 32, f(2) = 16.

x2 —10x + 25

a) fG)=lim f(x) =i
( ) () XIEQS (X) XIET!; x2—7x+10

A
x-5(x—2)(x=-5) 5-2

(@) |x| is continuous for abk.

(b) lim f()=1+1=2, lim f(x)=0, fO)=2.

cos’—T[O—h]
(a) k=lim f0 - ) = lim o

cosi—T[—h]
K = lim—2— =i

cosz—T[—h -1]
m 2
h-o  [-h] h-0  [-h-1]
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f 1/x — R 1 —
(a) lim (cosx)™'* =k = lim =log(cosx) = logk
x-0 x-0 X

N A
= lim = lim logcosx =logk
Xx-0 X x-0

= lim £x0=log, k =k =1
x-0 X

(c) check continuity atx=1, x=3

(c) For continuity at alkor, we must have[—gj = lim (2sinx) = lim (Asinx+B)

X (-112)” X = (-m12)*

27.

28.

29.

30.

31

32

= 2=-A+B . (1)
and f(’—TJ = lim (Asinx+B) = Ilim (cosx)

2 X (12)” X (12)*
= 0=A+B ... (i)

From (i) and (ii),A=-1 andB=1.
(a) It is obvious.

e*; x<0
(d) f(x)=<1-x;0<x<1
Xx-1; x>1

Continuous ak=o0, 1.

ex -1

(d) te={7 **0
ex +1
0 ,Xx=0

(c) | is continuous at =o and% is also discontinuous at=0

O fe)= x| +% is discontinuous at=o.

(c) L.H.L. = iim —““kx; VIZRC i
X-0"
R.H.L. = im @x?+3x-2)=—2 = k=-2.
x -0
1-| x| w1 1 ,X<0
(d) f=11+x " and fx)=11-x ~o
1 , x=-1 Tex =
1 x<0
1
1 x <0 1 Osx<E
f(2x) = 1—[2x]' x>0: f(2x) = 0 ,lsxsl
1+[2x] 2
—i ,l$x<E
3 2
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33. (d)
_sinTx

. 2-1_1

A (0) 10 = =23

X
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