DPP

DAILY PRACTICE PROBLEMS

SUBJECT : MATHS

CLASS : XIIth
DATE : SOLUTIONS DPP NO. :5

TOpiC «= CONTINUITY AND DIFFERENTIABILITY

2 (c)
£(2%) = lim (f(x) —f(Z))
X—>2+ X — 2
o 3x+4—-(6+4)  3x—6
= lim =1 =3
o2 x—2 xo2 X — 2
3 (a)
sinx, x>0
Here, f(x) = 0, x=0
—sinx, x<0
RHD = lim sin|0 + k| — sin(0)
h—0 h
I sinh 1
=]lim — =
h—0 h
LHD = lirnsin|(0 — h)| — sin(0)
h—0 —h
_ —sinh 1
= b
~ LHD+#RHDatx=0
&~ f(x)isnotderivableatx =10
f(x)
Alternate
y
f(x) = sin [x]
X' X
y'
It is clear from the graph that f(x) is not differentiable at x = 0
4 (b)
We have,
xn
fe) = ) =llogea)”
n=0
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[ee] (o]

n 1 exn
=>f(x)=z(xlogea) =Z(Og a¥)

n! n!
n=0 n=0

=f(x) = ' = ¢*, which is everywhere continuous and differentiable

5 (c)
2x—1
f(x)= [x]cos[ > ]n

Since, [x] is always discontinuous at all integer value, hence f(x) is discontinuous for all integer

value

6 (c)

The function fis clearly continuous for |x| > 1
We observe that

lim f(x) =1, lim f(x) = 1

x—>—1* x—>—1" 4

- _1 : _
Also, llrr11+f(x) =5 and, xllnl f(x) = it D’

x—-—= - —

Thus, f is discontinuous for x =+ %, n=1,2,3,..
7 (<)
Since, |f (%) — f()| < (x — )
o im PO IOy
x—y |x_3’| x—y
= |fO)I=<0
= f(»=0

= f(y) = constant

= f)=0 = f(1)=0 [~ f(0)=0, given]

8 (b)

Since ¢p(x) = 2x> —5 is an increasing function on (1, 2) such that ¢(1) = —3 and ¢p(2) = 11
Clearly, between —3 and 11 there are thirteen points where f(x) = [2x3 — 5] is discontinuous
9 (9

Clearly, [x? + 1] is discontinuous at x = V2,4/3,4/4,/5,/6,/7,A/8

Note that it is right continuous at x = 1 but not left continuous at x = 3

10 (a)
As is evident from the graph of f(x) that it is continuous but not differentiable at x = 1
YA
J(x) = [logo x|
X' X
o 0
vY'
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Now,

P = tim (OO

x—»lJr

=f"(1%) = lim
h—0

f(1+h)—f(1)
h

lo 1+h)—
:f”(l-l_) — hm glo( )
h—0 h
log(1+h) 1
" + J—
=f"(1%) = 1 o hlog, 10  log,10 logioe

ilq—) _ f(x)—f(l)
(1) = lim ———

x—1*

=>f"(17) = lim
h—-0

fA-mn-fAO
h

ya— ~logio(1—h)  loge(1—h)
=>f (1 )— }LI_I:% A = }:_{% hlog, 10 = —logige

11 (b)

It can be easily seen from the graph of f(x) = |cos x| that it is everywhere continuous but not

differentiable at odd multiples of /2

12 (d)
We have,
lim f(x) = lim f(4—h) = | B
1m X) = 1m = lm—
x—4~ |4 h 4|
h

= lim f(x) = lim ——-+a=a—1

x—4~ h—0 h

lim f(x) = lim f(4+ h) = 1i e b—b+1
= Iim X) = 1m 11’1’1— =

x—4- h—-0 |4 + h 4'

and, f(4) =a + b
Since f(x) is continuous at x = 4. Therefore,

lim f(x) =f(4) = 11m f(x)

x—4~
=>a—1—a+b—b+1=>b——1anda=1
13 (b)
We have,
2x
—1<x<oo, #0
fx) = m_l SXS® X

x=0

Since, f(x) is continuous everywhere

lim f(x) = £(0) ..(i)

x—0~
20-m _q
Now, lim f(x) = llmm
x—0"
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27h 1

TANVI=ho1
—27"og, 2
= lim———=—— [by L’ Hospital’s rule]
h—-0 2v1-%
=2 }lirré 2 "og,24/1—h
=2log.2
From Eq. (i),
f(0)=2log,2 = log. 4
15 (b)
We have,
e Vh_1
1) =l = i =
and,
el/h _ e—1/h
xl:rgl f(x) = llmf(h) lm(’;m = }zl—%m =1
. lim f(x) # llm f(x)
x—0~ x—0*
Hence, f(x) is not continuous atx =0
16 (c)
LHL = lim f(x) = 11m1 +(2—-h)=3
x—2"
RHL = lim f(x) = 11m5— (2+h)=3, f(2)=3
x—2*

Hence, f is continuous at x = 2
Now, Rf"(2) =1lim w

- —(2+h)—3__
S =1
2—h 2
LF'(2) = h.ﬁof( )h f(2)
— lim 1+(2—h)—3:1
h—0 —h

~ Rf'(2) #Lf'(2)
~ fis not differentiable at x = 2
Alternate

It is clear from the graph that f(x) is continuous everywhere also it is differentiable everywhere
exceptatx =2
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17 (d)

We have,
fx+y)=fx)f(y)forallx,y €R
Puttingx =1,y = 0, we get
f(0)=ff0)=f(0)(1—-f(1))=0
=fM=1  [~f(0)=0]

Now,

ffy=2

=>limf(1 + h) —f(1) —9
h—0 h

N limf(l)f(h) —f(1) —>
h—0 h

=>f(1)1imf(h) -1,

0 h

=>1im% =2 [Usingf(1)=1] ..»0)

h—0
fA+h)—f(4)
h

« f'(4) = lim
h—0

oy — i[OS =@

h—0 h

SF(4) = {hm ) - 1]f(4)
o h

=>f(4)=2f(4) [From (1]
Sf(4)=2x4=8

18 (d)

We have,

lim g(x) = lim g(x) =1and g(1) =0
x—1~ x—-1*

So, g(x) is not continuous at x = 1 but lim g(x) exists
x—1

We have,

lim f(x) = limf(1—h) = lim[1—h] =0
x—1" h—0 h—0

and,

lim f(x) = limf(1+h) = lim[1+h] =1
x—1t h—0 h—0

So, lim f(x) does not exist and so f(x) is not continuousatx =1

x—1
We have, gof(x) = g(f(x)) = g([x]) =0, forallx R
So, gof is continuous for all x
We have,
fog(x) = f(g(x))
f(0), xX€Z
~fog={;(13), xer-z
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0, XEZ
=fog(*) =\[x?], xeR-Z
Which is clearly not continuous
19 (d)

Atx =1,
RHD = lim L&+ M /()

h—0* h
C2—0+h—-(2-1)
= lim =

h—0 h
LHD = lim &=/

h—-0~ —h

. (A-h-2-1)
=lim =

h—0 —h

LHD # RHD
20 (d)

Given, f(x) = |x| +
|x]

Let f1(x) = |x|, f2(x) =
1. LHL = lim f1(x) = lim |x| =0

x—0~ x—07

-1

1

x|

X

And RHL lim f1(x) = lim |x| =0

x—0* x—0*

Here, LHL=RHL=f(0), f1(x) is continuous

2, LHL = lim & = limb—2 = 1
x>0~ h—0

0+h|

RHL = lim & = lim -

x—0F h—=0

1

~ LHL # RHL, f,(x) is discontinuous

Hence, f(x) is discontinuous at x = 0

PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 | 9312712114



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