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CLASS : XIIth

TOpiC «= CONTINUITY AND DIFFERENTIABILITY

1 (o)
We know that the function
1
R
d(x) = (x — a)“sin (x — a)

[s continuous and differentiable at x = a whereas the function ¥ (x) = [x — a| is everywhere
continuous but not differentiable at x = a
Therefore, f(x) is not differentiable at x = 1

2 (d)
2% _ =X
lim =lim 2*log 2 + 27 *log 2
x—0 X x—0
[by L’ Hospital’s rule]
= log4

Since, the function is continuous at x =0
f(0)=lim f(x) = f(0)= log4
x—0

3 (a)
As is evident from the graph of f(x) that it is continuous but not differentiable at x = 1
YA

S (x) = |log;o x|
X' X
Ol (1,0

vY'

Now,

f&) =)

x—1

faA+hm-fAO)
h

f'(1%) = lim

x—1*
=>f"(1%) = lim
h—0

lo 1+h)—0
=£(1%) = lim Bio(1 + k)
h—0 h
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log(1+h) 1

" +\ . j—
=f"(1%) = im0z, 10~ Tog, 10 — 10810€
—fa
) i O =S

x_>1+ X — 1

SF(10) = }li_lf(l)f(l - h})l —f

(- ~ logiop(1—h)  log.(1—h)
=>f"(17) = }ll_l)‘f(l) A = lim— e 10—~ logipe
4 (a)
We have,

fx+h)—fx)
h

f'(x) = lim
h—0

h) —
ﬂ@+§3 T L faety) = £ + FO0)]

=f () = lim

h
=>f(x) = lim&
h-0 h
) . sinh g (h) _ sinh
=>f'(x) = lim——— = lim limg(h) =g(0) =k
h—0 h h-0 R hso
5 (a)
We have,
—2x+1, x<0
x)=|x|+|x—1| = 1, 0<x<1
fO) = x| +] I 2 1 I
Clearly, lim f(x) =lim1 =1, lim f(x) =lim(2x—1)=1
x-1" x-1 x-17t x-1

and, f(1)=2x1-1=1
~ lim f(x) = lim f(x) = f(1)
x—1~ x—1*
So, f(x) is continuous at x = 1
Now, lim &=/ = i, LA /D) = jim 1L =0
x—1" x—1 h—0 —h h-0 —

and,

i L& = f@)
m

x-1*t

_ i LM = fA)

x—1 h—0 h
 f)—f@) _ . 20+h)—-1-1
= lim —————= = lim =

x—1t x—1 h—0 h
~(LHDatx=1)# (RHDatx=1)
So, f(x) is not differentiable at x = 1
6 (d)
The given function is differentiable at all points except possibly atx =0
Now,
(RHD atx =0)
- f0+ 1) = £(0)

=1i
h—0 h

2
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Wh+1-1

lim 1372
h—0 h /

li li 1

= lIm = |lm — 00
0 h32(\h+1+1)  hoon/h(/h+1+1)
So, the function is not differentiable at x = 0

Hence, the required setis R — {0}

7 (a)
We have,
f(X)f(y)1=f(X) +f()’)1+f(xy)—2
=00 f2) =00 + £(5) + F() — 2
1 1 v f(1) =2 (Putti =y=1
=f.f (}) =f+f (;) f(in)the ggV(leln Il‘gigafccion%}
=>f(x)=x"+1
sf(2)=2"+1
S5=2"+1 [+f(2)=5 (given)]
>n=2
L f(x)=x*+1=f(3) =10
8 (b)
We have,

X =lx—1,forOSxSn
fx) =5

—1,for0<x<?2
.'.{f(x)}={ 0,for2<x<m

tan(—1) =—tan(1),0<x<?2
= anife] = {0 2o ML I
It is evident from the definition of tan[f(x)] that
lim tan[f(x)] = —tan1and, lim tan[f(x)] =0

x-27 x—-27F
So, tan[f(x)] is not continuous at x = 2

Now,

1 x—2 1 2
f(x):Ex—lzf(x): > :f(x) ===

Clearly, f(x) is not continuous at x = 2

So, tan[f(x)] and tan [%] both are discontinuous at x = 2

9 (9
l Xx cotx
lim(1 +x)* = lim {(1 + x)7}
x—0 x—0
=lim e*“"“=¢
x—0

Since f(x) is continuous at x = 0

f(0)= lirréf(X) =e
10  (b)
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LHL = lim f(%—h)

h—0
i tan (% —ﬂh)— co;(%—h)
0 iM%
—sec2(t_p)— 2(_
i sec (4 h) cosec (4 h) .
h—0 —1

[by L ‘Hospital’s rule]

Since, f(x) is continuous at x = %, then LHL = f(%)
a=4

11 (a)

If —1<x<0,then

X

f(x)=f|t|dt=f —tdt=—%(x2—1)
~1

-1

If x =0, then
0 x
f(x):f —tdt+j —tdt:%(x2+1)
—1 -1
1
——(xz—Z), —1<x<0
“f)={ 2

1
=(x*+1), 0<x
2

It can be easily seen that f(x) is continuous at x = 0
So, itis continuous for all x > —1

Also, Rf'(0) =0 = Lf’'(0)

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

—X, —1<x=0
oo f,(x) = 0’ x:O
X, x>0

Clearly, f'(x) is continuous at x = 0
Consequently, it is continuous for all x > —1ie.forx+1>0
Hence, f and f' are continuous forx + 1 >0

12 (c)
We have,
xt—x™
x) = lim ———
f( ) nooo X 4 x"
1— xZn
== I
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1—-0
1, f—l1<x<1

ﬁloj

:>f(x)= m=0, if x =+1
0=l 1 i1
0+1 if |x|

Clearly, f(x) is discontinuous at x =+ 1
13 (b)
Clearly, log | x| is discontinuous at x = 0

fx) = log1|x| isnot definedatx =+ 1

Hence, f(x) is discontinuous atx =0,1, — 1

14 (a)
For continuity, lim f(x) =k
x—0
sin 3x sin3x 3x
= lim — =k =lim .= =
x>0 Sinx x>0 3x sin3x
= 3=k
15 (b)

Since, the function f(x) is continuous
f(0) =RHL f(x) = LHLf (x)

Now, RHL f(X) = limieet 0+ h()) +log(1—0—h)
h—0 +h

log(1 + h) + log(1 — h)
m

h=0 h
1 1
1+h 1—h
=lim ————— "=
h—0 1

[by L ‘Hospital’s rule]
f(0)=RHLf(x) =0

16 (d)
x=4 <4
-4 7 1tax<4
f(x) = a+b x=4 = a+b
x—4 1+b,x>4
+b x>4
|x — 4|
LHL=lim f(x)=a—1
x—4t
RHL=lim f(x)=1+0b
x—4t

Since, LHL=RHL = f(4)
> a—1=a+b=>b+1
a=1andb=-1

17 (d)
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We have,

-1
, 0<x<1
x—1
FO=12""_o 1<x<2
x—1
0, x=1

Clearly, lim f(x)-» — o and lim f(x) =0

x—>1~ x—1*

So, f(x) is not continuous at x = 1 and hence it is not differentiable at x = 1

18 (d)

1 —A/25si
lim £(x) = lim @

T —4x
x—>Z X—>Z
= li@r@ =2 [by L ‘Hospital’s rule]
x-=
4

N

Since, f(x) is continuous at x =
lim £ =£(5) = L
. tim =1z 7=
4

19 (d)
LHL = lim f(x) =liml—h+a=1+a
x—1~ h—0

RHL = lim f(x) =lim3 — (1 + h)? =2
-0

x—-1*t h

For f(x) to be continuous, LHL=RHL

=214+4a=2 = a=1

20 (b)
. cos3(0—h)— cos(0—h)
LHL = lim
h—0 0—nm?
~ cos3h—cosh
=lim ————
h—-0 h
L —3sin3h + sinh
~ oo 2h
. —9cos3h+cosh —-9+1
=lim = —
h—0 2 2
lim f(x)=f(0) = A=—4
x—0"
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. C D A A A D A B C B
Q 11 12 13 14 15 16 17 18 19 20
A A C B A B D D D D B
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