DPP

DAILY PRACTICE PROBLEMS

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

TOpiC o= CONTINUITY AND DIFFERENTIABILITY

1 (9
LHL = lim £=% = im0 =<
x—a” h-0
. (a—h—a){(a=h)?+a®+a(a—h)} 2
= lim =3a
h—0 —h
Since, f(x) is continuous atx = a
LHL = f(a)
= 3a’=b
3 (a)
We have,
tanx, 0<x<m/4
_Jcotx, —n/4<x<m/2
feo) = tanx, n/2<x<3m/4
cotx, 3n/f4<x<m

Since tan x and cot x are periodic functions with period . So, f(x) is also periodic with period

It is evident from the graph that f(x) is not continuous at x = /2. Since f(x) is periodic with period . So, it is
not continuousatx =0, + /2, + m, # 3mw/2

Also, f(x) is not differentiable x = /4, 3w /4, 57 /4 etc
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4 (9
We have,
f) = {Ix] — [x—1}?
(—x+x—1)% ifx<0
=>f(x) = [(x+x— 1),  ifo<x<1
(x—x+1)% ifx>1

1, ifx<O
=>f(x)={2x—1)% ifo<x<l1
1, ifx>1

, 0, if 0 orif 1
=f(x) = {4(2 x—11)3f S focx<t
5 (b)

We have,
- 1 O

- —0
=f"(x) = il_)r? < &0)_(');:))

=f'(xo) = lim d(x) = Pp(xg) [~ $(x) is continuous at x = x]
6 (b)
Since, lim f(x) =f(2) =k

x—2*

= k=limf(2+h)
h—0

1 -1
> k=lim 2+ )2+ ez_(2+h)]
h—0

_
= lim [4+Rh2+4h+e VN =2

h—0 4
7 (c)

For f(x) to be continuous at x = /2, we must have

lim f(x) =f(n/2)
x-1/2

1—sinx log sinx
= lim . k

xom/2 (T — 2x%)% log (1 + 7 — 4mx + 4x2) -
1— cosh logcosh
X

= lim 5 =
h-0  4h log (1 + 4h?)

1—cosh log{l+ cosh—1} 4h? cosh—1
X X X =

= lim k
o 4h? cosh—1 log(1+4h?)  4h®
. (1 — cos h)z log(1 + (cosh — 1)) 4 h?
= — lim X =
h-o\  4h? cosh—1 log (1 + 4h?)
_ (sin?h/2\* log(1 + (cosh — 1)) 4h?
= — lim > X =k
h-o\ 2h cosh—1 log (1 + 4h?)
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1 . (sinh/2 4log(l + (cosh—1)) 4h?
= ——hm( ) =k
64 pso\ h/2 cosh—1 log (1 + 4h?)
! =k
M
8 (9
LHL=L1_r)r5f(O—h) ZLE%(O—h)2+2(0—h)
sin5h
w=0l(h—2) 2

Since, it is continuous at x = 0, therefore LHL = f(0)
5 1

= E =k+ E = k=2

9 (a)

Since f(x) is continuous at x = 0

lirréf(x) =f(0)=0

1
= lim x" sin (—) =0=>n>0
x—=0 X

f(x) is differentiable at x = 0, if

lim ij(;(O) exists finitely
x—0 -
. x"sin2—0 . e
=>11me exists finitely
x—0

=lim x™ sin (l) exists finitely
x—0 x

>n—1>0=>n>1

Ifn < 1, then lim x® !sin G) does not exist and hence f(x) is not differentiable at x = 0
x—0

Hence f(x) is continuous but not differentiableatx =0for0<n<1lie.n€ (0, 1]
10 (b)
Clearly, f(x) is not differentiable at x = 3
Now, lim f(x)=1im f(3 —h)
h—3~ h—0

=lim [3—h—3|
h—0

=0

lim f(x) =lim f(3 + h)
h-3* h—0

=lim [3+h—3|=0
h—0

and f(3)=13—-3|=0

%~ f(x)is continuousatx =3

11 (a)

It can easily be seen from the graphs of f(x) and that both are continuous at x = 0
Also, f(x) is not differentiable at x = 0 whereas g(x) is differentiable at x =0

12 (c)
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We have,

— sin(a + 1)h — sinh
lim F(x) = lim £(0 — h) = lim—>n(@+ Dh= sin
x—0~ h—0 h—0 —h

. ) . (sin(a+ 1)h sinh
= lim f(x) = hmf(O—h) = llm{ A + A }
h—0

x>0~
= lim f(x) = llmf(O h)y=(@a+1)+1=a+2
x—0"
and, lim f(x) = hmf(O + h)
x—07"
Jh+bh? —/h
= lim f(x) = lm
x->o+f( )= -0 b h3/?
S lim f(x) = h+ bh®*—h 1 1
im f(x im—e—— = —
0" obh3/2(\/h+bh2 Jh) MWJ, 1 2

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

lim f(x) = llm L f() =£(0)

x—=0"

1 1 3
:a+2=§=c:c=§,a:—§ and b € R — {0}
13 (c)

For f(x) to be continuous at x = 0, we must have

lim f(x) = £(0)

@ -H@ -1 _
= lim
x>0~/2 — \/2 cos x/2
—1)(4* —
= lim( @ -1 =
x-0 ~/2.2sin’x/4
X __ X __
16 x (9 1)(4 1)
X X

= lim =k

=0 ﬁ(sin/x4/2)2
X

16
:ﬁlog9 log4 =k =4+/210g9.log4 = 16+/2log3 log2
14 (b)
Given, f(x) = [tan®x]
Now, lim f(x) = lim [tan®x] = 0
x—0 x—0

And £(0) = [tan?0] =

Hence, f(x) is continuous atx =0
15 (b)

Let, f(x) =x

Which is continuous at x =0
Also, f(x +y) = f(x) +f(¥)

= f(0+0)=7(0)+f(0)
=0+0
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=f(0)=0
f(A+0)=7(1)+f(0)
= f(1)=1+0
= f(1)=1
As, it satisfies it.
Hence, f(x) is continous for every values of x
16 (c)
esinx’ x>0
Here, gof = [el—cosx x<0
LHD = lim 92/ =m — gor ()
h—0 —h
1—cosh __ el—cosh
=lim =0
h—0 —h
RHD = lim 92/ + M — gof (h)
h—0 h
esinh _ esinh
=lim——— =0
h—0 h
Since, RHD=LHD=0

~ (gof) (0)=0
17 (b)
We have,

1.1

(x + 1)2_(x+x) =(x+1%  x<0

f(x) 0,1 . x2=0

(x + 1)2_(??) —x+D7F x>0

Clearly, f(x) is everywhere continuous except possibly at x = 0
At x =0, we have
lim f(x) = lim (x+1)? =1

x—0" x—0"
2
and, lim £(x) =lim (x + 1)° 7 = lim (x + 1)~%/*
x—07F x-0 x-0
lim —zlog(1+x)
= lim f(x) = e * =e”
x—-07"
Clearly, lim f(x) = lim f(x)
x—0~ x—0F

So, f(x) is not continuous at x = 0
18 (b)
Since f(x) is continuous at x = 0. Therefore,

lim £(x) = £(0)

=>limf(x) =k
x—0
. log(1 + ax) — log(1 — bx)
= lim =k
x—0 X
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o lim log(1 + ax) — (—b) lim log(1 — bx) —
x—0 ax x—0 —bx

=2a+b=k

19 (c)

Since f(x) is continuous at x = 0

“f(0) = lim f ()

o) = i (27 =201 =3 . 9]
O = a3 + 5017 "o
1 2
(27 -2x) 3(-2) 2y 13
_ .3 =—z)\-3)==
=f(0) = lim=— 4 _(_3)( 3)32_
—£(243 + 5%) 5(5)
20 (d)

llm ez"— 1—2x

x—0 X(e**—1)

— 1 2e?X—2 . . ital rul
= x‘i‘é—(e“— D+ 2xe® [using L ‘Hospital rule]
4e%*

= }Cl_r)%m =1 [using L ‘Hospital’s rule]

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

lim f()=/(0) = 1=7(0)

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



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