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TOpIC - CONTINUITY AND DIFFERENTIABILITY;
4

1 (b)
We have,
—n/4<x<m/4
> -1<tanx<1=>0<tan’x<1=[tan’x] =0
o f(x) = [tan®?x] = O forall x € (—m/4,7/4)
Thus, f(x) is a constant function on € (—mr/4,1/4)
So, itis continuous on € (—m/4,m/4) and f'(x) = 0 for all x € (—n/4,1/4)
2 (d)
Since, f(x) is continuous atx = 0

lim £(x) = £(0)

. —e*42*

x—0

—-e*+2%log2

= lim 1 = f(0) [by L ‘Hospital’s rule]
X—

= f(0) = —1 +log2

3 (b)

Since f(x) is an even function

~ f(=x) = f(x) forall x

= —f'(—x) = f'(x) forall x

= f'(—x) = —f'(x) forall x

= f’(x) is an odd function

4 (c)

We have,

_( [cosmx],x <1

f@)_ﬁx—ZLlsx<2
2—x, 1<x<2
-1, 1/2<x<1

0, 0<x<1/2
= f() = . 4

x=0
0, -1/2<x<0
-1, -3/2<x<-1/2
It is evident from the definition that f(x) is discontinuous atx = 1/2
5 (b)
We have,
1 lim £(2 — ) = lim ——2_ "+ 2!
xn?—f(x) N lmf( ) _hl—r}(l)tan‘l(—Z—h+2)
h —
= 11m f(x) =lim =lim———=-1

h>otan~1(—h) h-0tan~lh
and,

|—2 + h + 2|
llm S = llmf( 2+h) _illlg(l)tan‘l(—2+h+2)
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lirr;_ f(x) # lirr21+f(x)
xX—— ——
So, f(x) is neither continuous nor differentiable at x = —2
6 (b)
y

S ) = [log|x]|

(-1,0) O (1,0)
¥
From the graph of f(x) = |log|x|| it is clear that f(x) is everywhere continuous but not differentiable at
x = +1, due to sharp edge

7 (b)

We have,

I xf(@—af(x)  xf(a)—af(a)—a(fx)-f(a)
im—————— = lim

xX—-a

a

xX—a x— X—a
o xf(@-—af(x) . fla)(x—a) S
= lim =lim—————alim———
x-a xX—a x-a XxX—a x>a x—a
= i OO _ ) (@) = 4~ 2

8 (c)

Given,f(x) = x(\/f +vVx + 1). At x = 0 LHL of v/x is not defined, therefore it is not continuous at x = 0
Hence, it is not differentiable at x = 0

9 (a)

iy _(2ax, b= 0,x <1
Here, f'(x) = { 2bx+a, x>1
Since, f(X) is continuous atx = 1

lim f(x) = lim, f(x)
= a+b=b+a+c>c=0
Also, f(x) is differentiable at x = 1
~(LHDatx = 1)=(RHD atx = 1)
= 2a=2b(1)+a = a=2b

10 (d)
We have,
. _ x? 3x+13 ) 1 3+13_2
Jm 0= I Wl 20
Jim, G = lim x = 31 =2
and, f(1) =1|1-3| =2
~ lim f(x) = f(1) = lim,_f(x)
x—1~ x-1*
So, f(x) is continuous atx = 1
We have,
Jip £ =l =31 = 0. i, ) = g b =31 = 0
and, f(3) =0

~ lim f(x) = lim f(x) = f(3)
x—3~ x—-3%
So, f(x) is continuous atx = 3

Now,
(LHDatx =1)
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_(d x? 3x+13 _{x 3} 1 3 )
T ldx\ 4 2 " 4 le_z 2)e1 2 2

(RHDatx=1) = {Z(~(~3))} =-1

~(LHDatx =1) = (RHDatx =1)
So, f(x) is differentiableat x = 1

11 (d)
2sinx — sin2x

f(x)={ 2X COS X ,ifx #0,
a, ifx=0

. . 2 sinx—sin 2x 0
Now, lim f(x) = lim ————— (— form)
x—0 x—0 2X COS X 0
2cosx — 2cos2x

=1
20 2 (cosx — x sinx)

_ 2-2 —0
20 2(1—0)

Since, f(x) is continuous at x = 0

£(0) = lim £ (x)

>a=0
12 (a)
Given, f(x) = x + |x|
2x, x=0
r@={" <o
)
X'A O » X
Y
yl
It is clear from the graph of f(x) is continuous for every value of x
Alternate
Since, x and |x| is continuous for every value of x, so their sum is also continous for every value of x
13 (a)

Since f(x) is continuous at x = 0
~ lim f(x) = f(0) = lim f(x)
x—0~ x-0%
a tan 2x

= lim{1 + |sinx|}/sin*] = p = ]lim etan3x
x—0 x—0

=>ea=b=ez/3=>a=§anda=logeb

14 (b)
We have,
(x2/14x?)
2y~ S =2+ 1,x#0
=TTy © T
0, x=0

Clearly, lirg1_ fx)= li1(1)1+ f(x)=1=+f(0)
X— X
So, f(x) is discontinuous atx = 0

15 (d)
LHD= lim £00=P-f(©
h—0 -h
lim =2 =
S
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RHD= Jjm L& /©
h—-0 h
- 1+sin(0+h)—1 _ sinh
= lim = lim =1
h—0 h h—0 h
= LHD+#RHD

16 (a)

Given, f(x)=x — |x — x?|

Atx=1 f()=1-]1-1|=1

Jm f(x) = lim[(1—h) — |1 -h)-1 - h?(]
=lim [(1-h)—|h-h*]=1

lim £() = lim[(1+ ) = |1+ ) = (1 + b))
=}li_r% [1+h—|-h?2—=h]]=1

im0 = Jim =11

17 (a)

We have,
fx+y+2)=f)f)f(2)forallx,y,z ..(»)
= f(0) = f(0O)f(0)f(0) [Puttingx =y =z = 0]
= f(0){1—-f(0)*}=0

=>f(0)=1 [~f(0)=0= f(x) =0forall x]
Putting z = 0 and y = 2 in (i), we get
fx+2)=f)f(2)f(0)

= f(x+2) =4f(x) forall x

= f'(2) = 4f'(0) [Putting x = 0]

> f(2)=4%x3=12

18 (b)

For x > 1, we have

1

f(x) =|loglx|| =logx = f'(x)= -

For x < —1, we have
1
fG) = lloglxl] =log(—x) = f'(0) =

For 0 < x < 1, we have
-1
FG) = lloglxll = ~logx = f'(e)=—

For —1 < x < 0, we have

1
f(x) =—log(—x) = f'(x)=——

x
2, x> 1
Hence, f'(x) =4 %;
-5, x| <1
X
19 (c)
Since, lin?) f(x) = f(0)
x>
. 1—cosx
= lim 3 =
x—0 X
= lim <9 = [using L ‘Hospital’s rule]
x—0 2x
1 I sinx k i = 1
A
20 (b)

Given, f(X) = |x — 1] + |x — 2|
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x—14+2—x, 1<x<2
1—x+2—x, x<1
{2x—3, x =2

1 x—14+x—-2, x=2

1, 1<x<?2
3 — 2x, x <1

2, x> 2
f’(x)={0, 1<x<?2
-1, x<1
Hence, except x = 1 and x = 2, f(x) is differentiable everywhere in R

ANSWER-KEY

Q. 1 2 3 4 5 6 7 8 9 10
A. B D B C B B B C A D
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