DPP

DAILY PRACTICE PROBLEMS

CLASS : XIIth SUBJECT : MATHS
DATE : SOLUTIONS DPP NO. :9

TOpiC «= CONTINUITY AND DIFFERENTIABILITY

1 (b)

If a function f(x) is continuous at x = a, then it may or may not be differentiable at x = a
= Option (b) is correct

2 (9

Let f(x)=|x—1| + |x — 3]

{x—l +x—3 ,x=3

x—14+3—x, 1<x<3
1—x +3—x, x<1

{2x—4,x23

2,1<x<3
4—-2x,x<1

At x = 2, function is
fx)=2
= f(x)=0
3 (d)
We have,
_(1+1)
(x+1)elx1":(x+1), x<0

f(X)=[

+
(x+1)e ¥ ¥=x+1)e?*, x>0

Clearly, f(x) is continuous for all x # 0
So, we will check its continuity at x =0

We have,
(LHLatx=0) = lim f(x) = lim(x+1) =1
x—0~ x—0
x+1
(RHLatx=0) = lim f(x) = lim(x+ 1) e~ **= lim—— =0
x—0% x—0 x-0 e /x
s~ lim f(x) # lim
x>0~ x-0tf (%)

So, f(x) is not continuous at x = 0
Also, f(x) assumes all values from f( — 2) to f(2) and f(2) = 3/e is the maximum value of f(x)
4 (9

Since, it is a polynomial function, so it is continuous for every value of x exceptat x = 2
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LHL = lim x—1

x—2"
=lim2—h—-1=1
h—0
RHL = lim2x —3=1lim2(2+h) -3 =1
x—2% h—0

And f(2)=2(2)-3=1
. LHL+RHL = f(2)
Hence, f(x) is continuous for all real values of x

5 (<)
Continuityatx =0
—tanh
LHL= lim 22X = Jim——— = 1
x=0— % h—0
RHL = lim &2 = lim™" = 1
x>0t ¥ h—0

~ LHL=RHL = f(0) = 1, it is continuous
Differentiability at x = 0

LHD = lim fQ=R = 1@ _ jjp, 57— 1
h—0 —h h-0 —h
h?  2n*
i +?+E+ o
h—0 —h
RHD = lim{ =S _ lim_ta:h —!
h—0 h h-0 h
L,
= limi =0
h—0 —h
~ LHD=RHD
Hence, it is differentiable.
6 (b)
We have,
lim f(x) = lim(x—1) =0
x-1" x-1
and,
lim f(x) =lim(x®—1)=0.Also, f(1)=1—1=0
x—1* x—1

So, f(x) is continuous at x = 1

Clearly, (f'(1)) =3 and Rf'(1) =1
Therefore, f(x) is not differentiable at x = 1
7 (d)

We have,
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XZ—X

X'Z—X

xz—x
fo={_C=0_ 1 pcrer
X" —X
1, ifx=20

-1, ifx=1

=1, ifx<OQorx>1

1,ifx<Oorx>1
sre ={"1 F0 oV

Now,
lim f(x) =1lim1=1and, lim f(x) =lim —1=-1
x—0~ x-0 x—07 x—0
Clearly, lim f(x) # lim f(x)
x—0~ x-0%t
So, f(x) is not continuous at x = 0. It can be easily seen that it is not continuous at x = 1
8 (b)
We have,

f)=]x=1]+|x=3|
—(x—1)—(x—-3), x<1
=>f(x) ={(x—1)—(x—3), 1<x<3
(x—1)+ (x—3), x=3
—2x + 4, x<1
=>f(x) = 2, 1<x<3
2 [2x—4, x=3
Since, f(x) = 2 for 1 < x < 3. Therefore f'(x) = 0 for all x € (1, 3)
Hence, f'(x) =0atx =2

9 (d)
We have,
Lf'(0)=0and Rf'(0) =0+ cos0°=1
= Lf'(0) # Rf'(0)
Hence, f'(x) does not existat x = 0
10 (c)
. (=" . x—1;, x=>1
Given, g(x) = log cos™(x — 1y 0<x<2, m=#0, nareintegersand |x — 1| = {1 —x x<1

The left hand derivative of |[x — 1| atx=1isp=—1
Also, lim g(x)=p=-1

x—17
1+h—1)"
= lim ( ) =—1
h-0 logcos™(1+h—1)
hn
= }g‘% mlogcosh -
nhv 1
= lim =-1
h—0 i
m-—g (—sinh)

[using L ‘Hospital’s rule]
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hn—Z
()

n
> n=2 an ;=1

= (pim

> m=n=2
11 (c)

. 2x%2+ 7
Given, f(x) = (2—1)(x+3)

Since,atx=1, — 1, — 3, f(x) =
Hence, function is discontinuous

13 (a)

LHL = lim f(x) =lim [1— (1 —h)?] =0
x—1~ h—0

RHL:hmej:E%U+{1+hY}=2
x—-1* -

Also, f(1)=0

= RHL # LHL = f(1)

Hence, f(x) is not continuous atx = 1

14 (c)

It is clear from the graph that minimum f(x) is

f)=x+1, VXx€ER
Hence, it is a straight line, so it is differentiable everywhere
15 (c)
Since, f(x) is continuous at x = g
1irr171 (mx+1)= lim+ (sinx +n)

Sy =
Z41=sino+

=2 m-= = SIn— n
2 2

mrm
= —=n
16 (a)

This function is continuous at x = 0, then

loge(1 + x*tanx)
m

—————=£(0)
x=0 sinx
3
log, {1 + xz(x + 3 + )]
= lim =f(0
X0 T 1)
oyt
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_ loge(1 + x%)
= lim R = f(0)
x-0 3 X X
S TR

[neglecting higher power of x in x*tan x]

Given, f(x) is continuous at x = 0
~ Limit must exist

ie, lim xpsini = (0)Psinco = 0, when, 0 <p < oo ..(i)

x—0
i hPsin:—0 i 1. 01
Now, RHD = lim ———2— = lim h? " lsin-
h—0 h—0 h
. (=h)Psin(—=%) —o0
LHD = lim (27sn(=3)
h—0 —h

: a1
=lim (—1)Ph?~ " sin—
h—0 h

Since, f(x) is not differentiable atx = 0

p<1 ..(i)
From Egs.(i) and (iii),0<p <1
18 (a)
We have,

sin x? sin x?

lim f(x) = lim =lim( )x=1><0=0=f(0)
x—0 x>0 X

x—0 X2

So, f(x) is continuous at x = 0. f(x) is also derivable at x = 0, because

lim £02 =S — Jjpy $I02% — J S0 — ¢ gyists finitely

x-0 X~ x-0 * x-0 X

19 (a)

A function f on R into itself is continuous at a point a in R, iff for each €> 0 there exist § > 0, such
that

lf(x) - f(@) <€ = |x—a|<$§

20 (a)

We have,

f=x—|x—x*, —1<x<1

_ X+ x—x% —1<x<0
) ={x_(x—x?), oO<x<i

2x — x2, —1<x<0
:f(x):[ X%, 0<x<1

Clearly, f(x) is continuous at x = 0
Also,
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lim f(x) = lim 2x—x* =—2—-1=-3=f(—-1)

x— —11 x—>—1

and,

lim f(x) = limx? =1=f(1)

x—1" x—1~

So, f(x) is right continuous at x = —1 and left continuous at x = 1

Hence, f(x) is continuous on [ — 1, 1]

ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. B C D C C B D B D C
Q 11 12 13 14 15 16 17 18 19 20
A C C A C C A A A A A
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