DPP

DAILY PRACTICE PROBLEMS

CLASS : XIIth SUBJECT : MATHS
DATE : SOLUTIONS DPP NO. : 4

TOpiC «= CONTINUITY AND DIFFERENTIABILITY

1 (@)

x% x>0
We have, f(x) = {—xz, X <0
Clearly, f(x) is differentiable for all x > 0 and for allx < 0. So, we check the differentiable at x =0

Now, (RHD at x = 0)

(i (x)z) = (2X)3=0 =0
dx =0 - x=0 —

And (LHD at = 0)

(i( —x)z) =(—2%)y=0=0
dx =0 - x=0 —

(LHD at x = 0)=(RHD at x = 0)
So, f(x) is differentiable for all x ie, the set of all points where f(x) is differentiable is ( — oo, )
Alternate
It is clear from the graph f(x) is differentiable everywhere.

y

2 (a)
Since, f'(0) = lim
x—0

> lim f(0+h)—f(0) _
h—0 h

> f(O)(}liiré&h—l) =10 ..(i)

[~ f(O+h)=f(0)f(h), given]
Now, f(0) = £(0)£(0)
=>f(0)=1

~ From Eq. (i)

fG—F(©) _

x—0

10

10
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im 2= =10 ..(iD)
h—0

, . f(6+h)—f(6)
Now, f'(6) = lim—m—————=
f'(6) = limH =22

= lim (L2=1)f(6) [from Eq. (ii)]

=10x3=30

3 (a)

We have,

Fa) = lim f(x))c : ];(0)

=f'(a*) = lim x—alo®) ;Cild;(x)

=f'(a*) = lim (i : 3 o(x) [vx>a ~|x—a|=x—a]
=f'(a*) = lim ¢(x)

=>f(a")=d(a@) [~ d(x)is continuous at x = a]

and,

) = i LSO

=>f(a) = limﬁ—lx _x Cilq;(x)

=>f(a) = limw [“x<a ~|x—a|=—(x—a)]

x-a (x - a)
=f(a”) = — lim dp(x)

x—a

=>f(a)=—d¢(a) [~ d(x)is continuous at x = a]

4 (b)
, —(Zt ) _ s

LHL = lim (0 — k), # & =lim(—h) =0
h—0 h—0

. _(L+L) . h
RHL = 1lim (0 + h), "™ ® =lim5;=0
h—0 h—0°

LHL=RHL = £(0)
Therefore, f(x) is continuous for all x
Differentiability at x = 0
&
, . (—h)e
Lf'(0) =lim—————
SO = T —o

he*(%+%)70

=1

Rf(0) = lim
1

=lim—~==0
h—>0€2/h

= Rf'(0)Lf'(0)
Therefore, f(x) is not differentiable at x = 0
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5 (d)
We have,
3, x<0

f(x)={2x+1, x>0
Clearly, f is continuous but not differentiable at x = 0
Now,
f(|x|) = 2]x| +1 forall x
Clearly, f(|x]) is everywhere continuous but not differentiable at x = 0
7 ()
We have,
f()=|x—05|+[x—1]+ tanx, 0 <x <2
—2x+ 1.5+ tanx, 0<x<05

=>f(x)=[ 0.5 + tanx, 05<x<1

2x— 15+ tanx, 1<x<?2
It is evident from the above definition that
Lf'(0.5) # Rf'(0.5) and Lf'(1) # Rf'(1)
Also, the function is not continuous at = /2. So, it cannot be differentiable thereat
8 (d)

1 (1 )
Given,foc):{ogl\g 30(1 + 3x), for x # 0

forx=0

I i log(1 + 3x)
i S0 = i e (T —3%)

o log(1+3x) (—3x)
}Cfé 3x "log(1 — 3x)

=—1
And f(0) =k

» f(x) is continuous at x =0

W k=-1

9 (d)

Since f(x) is differentiable at x = c. Therefore, it is continuous at x = ¢
Hence, lim f(x) = f(¢)

X—C

10 (a)
Given, f(x) = ae™ +b |x|?
We know e*! is not differentiable at x = 0 and |x|? is differentiable at x = 0
=~ f(x)is differentiable atx =0,ifa=0and b €R
11 (a)
We have,
x—x)(—x)=0,x<0
f) = [((x + J)ch =)2x2, x>0
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A Y
f(x)=2x?
 f0)=0 .
X' 0 ¢
vY'
(1)
A Y
f(x) = 4x
 f0=0 .
X' o X
vy’
(i1)

As is evident from the graph of f(x) that it is continuous and differentiable for all x

Also, we have

" 0,x<0
o0 ={m5 30

Clearly, f"'(x) is continuous for all x but it is not differentiable at x = 0

12 (b)
oy ©*]
G' — xX“—/x
iven, f(x) 1o
3
! *1
>——=, X
2x—5’
f)={"1
—5, x=1

£(1) = limf(l +h)—f(1)
h—0 h

2(1+—1h)—5_(_%)

= lim
h—-0 h
_1 .1
_ 2h—3 3_4 34+2h—3
T a0 h h03h(2h—3)
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fA-n-fA

Lf'(1) =lim
h—0 —h
N S (_ 1)
. 2(1—h)-5 3
=lim
h—0 —h
T T3@2h+3) 9
. ’ 1 —_ 2
D=3
13 (b)
1+h)—f(1 1+h 1
f’(1)=limf( —f@ _ . fa+n O
Given, lim farh _ 5
h—0
Q) - , . e f(
So, lim == must be finite as f'(1) exist and lim =~ can be finite only, if f(1) = 0 and 11m
h—0 h—0

o, f (1) = lim rbos

D_0

14 (c)
Since, f(x) is continuous for every value of R except {-1, -2}. Now, we have to check that points
Atx=-2
I (—2—h)+2
LHL = hl_r}g( —2—h2+3(—2—h)+2
~ —h
=lim 3 =—
h—0h*+ h
i (—2+h)+2
RHL = (2 + )2+ 3(—2+h) +2
=lim— =-1
h—0h“—h

= LHL=RHL=f(— 2)
. Itis continuous at x = —2

Now, check for x = —1
(—1—h)+2

LHL = lim

hoo(—1— 2 +3(—-1—h)+2
1—h
= lim
h—>0h —h
RUL = li (—1+h)+2
mé( 1+h)?+3(—1+h)+2
1+h
= lim 3
h—0h +h

= LHL=RHL # f(—1)
. [tis not continuous at x = —1
The required function is continuous in R — { — 1}
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15 (d)

(er—1)°
f(0) = lim p p
-0 -
*"sin (E) log (1 + Z)
x X
. e —1 2 a.a 1.4
> lim . I o~ = 12
=0\ X sin= log (1 + —)
= 1%2.0.4 =12
= a=3
16 (b)
We have,
X X X

A e e TR TR T

=f() = lim ). a forx #0
n—c0 &= (r—Dx+1)(x+1)

RN 1 1
=f() = ig?o;{(r—l)x+1_rx+1]'f0rx¢0
=>f(x) = 7ll_r)?o{l—mﬁ_1}=1,forx;t0
For x =0, we have f(x) =0

Thus, we have f(x) = {3’ fci %

Clearly, lim f(x) = lim f(x) # f(0)
x—0~ x-0%t
So, f(x) is not continuous at x = 0
17 (b)
If possible, let f(x) +g(x) be continuous. Then, {f(x) + g(x)} —f (x) must be continuous
=g(x) must be continuous
This is a contradiction to the given fact that g(x) is discontinuous
Hence, f(x) +g(x) must be discontinuous
18 (c)
We have,
fx+y)=fx)f(y)forallx,y €R
=~ f(0) = f(0)f(0)
=>f(0){f(0)-1}=0
SfO0) =1 [+ f(©0)#1]
Now,
f(0)=0
i L0+ =f0)
h—0 h

:}}L%MTA:Z [~ f(0)=1] ..(0)

2
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fx+h)—fx)
h

s~ f'(x) = lim
h—0

h) —
= = imLELOZIE sy = o)

=f () = () {lm 8= = 2£(x) [Using (]

19 (b)

We have,
2

f(x) — m, x+0
0, x=0

X2
> =X, x>0
>f={ , 0 x=0
— = —X, x<0
= lim f(x) =lim —x =0, lim f(x) =limx=0and f(0) =0
x—0~ x—0 x—0t x—0
So, f(x) is continuous at x = 0. Also, f (x) is continuous for all other values of x
Hence, f(x) is everywhere continuous
Clearly, Lf'(0) =—1and Rf'(0) =1
Therefore, f(x) is not differentiable at x = 0
20 (b)
Since f(x) is continuous at x = 0

1iH5f(X) =f0)=f0)=2 ..()
xX—
Now, using L’ Hospital’s rule, we have

A @) -
ll_t)lgT = }CI_I)’%T =f(0) [+ f(x)iscontinuous at x = 0]

Slm2 /@ ™ _ 5 [Using (i)]

x—0 x
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. A A A B D A C D D A
Q 11 12 13 14 15 16 17 18 19 20
A A B B C D B B C B B
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