DPP

DAILY PRACTICE PROBLEMS

CLASS : XIlIth SUBJECT : MATHS
DATE : SOLUTIONS DPP NO. : 6

TOpiC «= CONTINUITY AND DIFFERENTIABILITY

1 (a)

From the graph it is clear that f(x) is continuous everywhere but not differentiable at x = 3
Yy

2 (b)

Given, f(x) = { —(@2x—3)

3
1, if x> =

—1 if -
, fx < 5
Now, RHL = lim f(x) = lim 1=1
3* 3*

x—>= x— =
2 2

And LHL = lim f(x) = lim (-1)=-1

x> = x> =
2 2

RHL # LHL
f(x) is discontinuous at x = g
3 (9
Since the functions (logt)? and SITM are not defined on ( — 1, 2). Therefore, the functions in options
(a) and (b) are not defined on ( — 1, 2)

1—t+t?
1+4+t+t?

The function g(t) = is continuous on (— 1, 2) and

f) = ;1_ £+ 4t is the integral function of g(¢)
+t+t

Therefore, f(x) is differentiable on ( — 1, 2) such that f'(x) = g(x)
4 (9

. 1— tanx
Since, f(x) =7,

Now, lim f(x)= lim (w)

x—1/4 xom/4 s x—m
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x-m/4

Since, f(x) is continuous at

X=Z

im £ =(3) =3

x-n/4
5 (a)
2sin?Z

= lim 2
=0 4(3)

. 11— cosx
lim f(x) = lim
x—0 x—0

x=0

Also, f(0) =k
For, lirré fx)=f(0) =2k=0

6 (a)
We have,
f) = x| + |x—1]
—2x+1, x<0
=>f(x)={x—x+1  0<x<1
x+x—1, x=>1
—2x+1, x<0
ﬁf(x):[ 1, 0<x<1

2x —1, x>1
Clearly, lim f(x) =1 = lim f(x) and 11m f(x) = lim f(x)
x—0" x—-07F —17 x-17t
So, f(x) is continuous atx =0, 1
7 (@
£(0) = lim — sin"lx
= lim—
x-02x + tan"lx
-1
2 _ sin” x
: x
= lim —
x—>02 n tan” " x
x
_2—1 1
S 2+1 3
9 (b)
F(1) = hmf(1+h) f@
h—0
1+h—-1 _(1)
21+ h)? =71 +h)+5 \3
= lim
h—0 h
1 1
Ly (2h—3+§) Ly ( 2h ) 2
T h = \3rzh=3)) T 9
10 (a)
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LHL=1imf(—§—h) =lim2cos(—§—h) =0

h—0 h—0
RHL = }li:%f(—g+ h) = lim? asin(—2+h) +b

=—a+b
Since, function is continuous.
RHL=LHL = a=b
From the given options only (a) ie, (%, %) satisfies this condition
11 (a)
We have,
f(0)=3
—f(0
IR (OJR
x—0 x—0

i[O =) _

3 [Using:(RHD at x = 0) = 3]

h—0 h
OB —FO) . [+ f+y) = FEFD)
= lm n =3 | 270 +h) = F(0)f (h)

=£(0) (th—l) =3 .30

Now, f(x +y) =f(x)f(y) forallx,y ER
=f(0) = £(0)f(0)
=f(0){1—-f(0)}=0=>f(0) =1

Putting f(0) = 1 in (i), we get

}lin(l)&h—l =3 ..(i)

Now,

5 = iGN =FO)
h—0 h

f&fM —£6)

=f(5) = lim -

=f(5) = {lim m——l}f(S) —3x2=6 [Using (ii)]
h—0 h

12 (c)

We have,

fx+h)—f)
h

£ () = lim
h—0

fe) + () —fx)

=>f() = lim

h
h
gy _ L o
=>f(x) = }ffé A }ll_r)r(l)g(h) =g(0) [+ giscontiatx=0]

13 (b)
The domain of f(x) is [2, o)
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We have,

fe)= J( ke )+2+2W
J(“Zx_ Y +2-2+2x—4

=>f(x) = \—E\/(q/Zx—LL)Z +42x—4+4
1
+\—E\/(q/2x—4)2—4«/2x—4+4
=>f(x) = \%|«/2x—4+ 2| +\%|q/2x—4_

1
(xz} if\2x—4 <2

[( V=1, ifIr—dx2

242,  ifx€[2,4)
=f() = [\/ =2, ifxe[4 o)

=f(x) =

, 0 ifxe[2,4)
Hence, f'(x) = [ \/J% if x € (4, o)
14 (c)
We have,
x%sin (l
 f)—=f(O) x _ :
lim————= = lim———— = limxsin— =0
x—0 X — O x-0 X x—0 X

So, f(x) is differentiable at x = 0 such that f'(0) =0
For x # 0, we have

f'(x) =2 xsin G) + x?cos (%) (—%)
=>f(x)=2 xsin% — cos%

1 1 1
= lim f'(x) = lim 2 x sin— — lim cos (;) =0 — limcos (;)

x—0 x—0 X x—0 x—0

Since lim cos ( ) does not exist
x—0

=~ lim f'(x) does not exist

x—0

Hence, f'(x) is not continuous at x = 0
15 (c)
We have,

ad #0

—_—, X

HOEINS

0, x=0
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X 1 x>0
_ 0 )
Sfo) =’ F7 ={-1 x<0
0, x=0 0, x=0
CLearly, f(x) is not continuous at x =0
17 (c)
1
Given, lim [(1 + 3x);] =k
x—0
e3=k
18 (b)

For x > 2, we have
X

f(x)= f {5+ |1—t|}dt

0

1
=>f(x)=f(5+(1—t)dt+f (5—(1—t)dt
0 1
1 x
= —t)d d
=f(x) -[0(6 t) t+f1(4+t) t

0 =t _] claert]
i

>f(x)=1+4x+ >

Thus, we have
5x+1, ifx <2

_ 2
f(x)_[x—+4x+1, ifx>2

2
Clearly, f(x) is everywhere continuous and differentiable except possibly at x = 2
Now,
lim f(x) = lim5x+1 =11
x—27 x—2
and,

2
lim f(x) = lim(x—+4x+ 1) =11
x—2 2

x—-2%
~ lim f(x) = lim f(x)
x—2~ x—-2%

So, f(x) is continuous at x = 2
Also, we have (LHD atx =2) = lim f'(x) =lim5=5
x—2

x—2"
19 (b)
The given function is clearly continuous at all points except possibly at x =+ 1
For f(x) to be continuous at x = 1, we must have

lim f(x) = lim f(x) =f(1)
x—-1*

x—1"

= limax? + b = lim—
x-1 x-1 |x|
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=2a+b=1 (1)

Clearly, f(x) is differentiable for all x, except possibly at x =% 1. As f(x) is an even function, so we
need to check its differentiability at x = 1 only

For f(x) to be differentiable at x = 1, we must have

f)-fQ L f)—fQ)
lim ———————= = lim ————————=
1 x—1 1t x—1
1

Cax*+b—1 x|
= lim = lim
x-1 x—1 -1 x—1

1
R N S
xl-lg x—1 _xl—r}}x—l [=a =1+:b—1=—d

—1
=>lima(x+1) = lim—
x—1 -1 X

=22a=—1=a=-1/2

Puttinga =—1/2in (i), we get b = 3/2
20 (c)

At no point, function is continuous
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. A B C C A A D A B A
Q 11 12 13 14 15 16 17 18 19 20
A A C B C C C C B B C
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