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1 (b)
Clearly, f(x) is differentiable for all non-zero values of x. For x # 0, we have
x e’
ffx) =—/—=
V1—e™*
Now,
X 0 0—h)—f(0
(LHD atx = 0) = lim f—( IO limf( Q)
x>0~ O h—0 x—0
LHD at x = 0) = lim T & Sl
= ( atx = )—hlm hl_I;I(l)—T
LHD 0 1 1 1
= ( atx = )——hl_r)l’(l) \/_ -
—-h?_
and, (RHD atx = 0) = lim LE=IO) _ iy Y228 0
x—0t x—0 h—0 h
- 1
= (RHDatx =0) = }lirr(l) =1

J__

So, f(x) is not differentiable atx =0

Hence, the set of points of differentiability of f(x) is (—oo, 0) U (0, )
2 (c)

Since f(x) is continuous atx = 0

_ o
~ f(0) = glcl_r)r})xsm (;) =0
3 (d)

For f(x) to be continuous everywhere, we must have,

fm)=g%fw)

- £(0) = lim — (256 — 7x)1/8 . 0
f(0) = lim (5x+32)1/5 [ Ormo]
(256 —7x)" 8 7 277 7
_ l — N =
= f(0) = lim (5x+32) 75 "85 27% 64
4 (b)
We have,
3
ETHER - o x>0
Feo=np={*; 2%
x 0 x3
~(LHDatx =0) = li M lim——=20
x—>0‘ X — x—0 X
and,
0 x3
~ (RHD atx = 0) = M =lim—=0
x—>0+ X — x-0 X

Clearly, (LHD atx = 0) = (RHD atx =0)
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Hence, f(x) is differentiable at x = 0 and its derivativeatx = 0is 0

5 (a)
@ _

sin (g) . log(l + %xz)
2

x-0

4% —1\°
}Cl_r%f(x)=11m< . )x

x
= (log4)3.1.a lim
x>0 lxz — ix4-+
3 18
= 3a (log4)3
lim fx) =f(0)
= 3a (log4)® =9(log4)3

> a=3

6 (d)

We have,

f) =|[x]x|for-1<x<2

—X, -1<x<0

0, 0<x<l1

= fl) = X, 1<x<2
2x, X =2

It is evident from the graph of this function that it is continuous but not differentiable at x = 0. Also, it is
discontinuous at x = 1 and non-differentiable at x = 2

7 (c)

Given, f(x) = [x3 — 3]

Let g(x) = x3 — x it is in increasing function

~ g1)=1-3=-2

and g(2)=8—-3=5

Here, f(x) is discontinuous at six points

8 (b)

Given, y = cos™'cos(x —1), x>0
= y=x-—1, 0<x—1<m
 y=x-—1, 1<x<m+1

Atx =€ [1,m+1]

dy dy A
9 (d)
We have,
flx+h)—f(x)

h
fO) + (W) = f(x)
h

f'() = lim

[ fle+y) = f(x) + fO)]

= f'(x) = }li_rg

: -~ fh) . h*g(h)
Sr@=pmTE sl
* g is continuous
=@ =0xg90)=0 1. 1img(h) = g(0)
10 (b)
Using Heine’s definition of continuity, it can be shown that f(x) is everywhere discontinuous
11 (b)

For x # —1, we have
f)=1-2x+3x*—4x3+ o0
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S f) = (40—
X) = o= (1+x)2
Thus, we have
1
—_, = —1
fo={a+02" *
1, x=-1
We have, liml_f(x) — oo and lirri_ f(x) > oo
x—— xX—>—
So, f(x) is not continuous atx = —1
Consequently, it is not differentiable there at
12 (b)
Atx = aq,

LHL= xll)rg_ flx) = ’lci_r)réZa —-x=a

And RHL= lim f(x) =lim3x —2a=a
x—at x-a

And f(a) =3(a) —2a=a

~ LHL=RHL= f(a)

Hence, it is continuous at x = a

Again,atx =a

LHD= lim £&=-/(@
h-0 —h

2a—-(a—h)—a
= lim =-1
h—=0 —h
and RHD= lim [@=/(@
h—0 h
~ 3(a+h)—2a—-a
= lim =3
h—0
LHD=RHD
Hence, it is not differentiable at x = a
13 (b)
We have,

fx+h) - f)

h
fGOf(W) = f)
h

= £60 = fo lim {1

S ) = f() }li_ff(l) 1+ (sin2h)g(h) —1

= f'() = () lim
14 (c)
If-1<x<1,then0 <xsinmx <1/2

& f(x) =[xsintx]=0,for-1<x<1

If 1 < x <1+ h, where h is a small positive real number, then
n<mx<m+mh=>-1<sinmx<0=>-1<xsinmtx<0

~ f(x) = [xsinm x] = —1 in the right neighbourhood of x = 1

Thus, f(x) is constant and equal to zero in [—1, 1] and so f(x) is differentiable and hence continuous on
(=11

Atx =1, f(x) is discontinuous because

= xlg{l_ f(x) =0and le1{1+ f(x)=-1

f'() = lim

= f'00) = lim

sin2 h
h

x lim g(h) = 2f (x)g(0)

Hence, f(x) is not differentiable at x = 1
15 (d)
We have,
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(LHD at x = 0) = {:—xu)} — 0

x=0

d
(RHDatx=O)={—(1+sinx)} =cos0=1
dx x=0
Hence, f'(x) at x = 0 does not exist

16 (c)
, _(2bx+4+a, x = -1
Here, f'(x) —{ 2a, x < -1
Given, f'(x) is continuous everywhere
Jim fG) = lim_f(x)
> —2b+a=-2a
= 3a=2b
= a=2, b=3
ora=-2, b=-3

17 (b)
We have,
I fx)—f(0) i log cos x
o0 x—0 290 log(1 + x?)
C f)—=f©0) . log(1—1+cosx) 1—cosx
= lim——————> =1 h
x>0 x—0 x>0 log(1+x%)  1—cosx
C f)—f0) . log{l—(1 —cosx)} 1-—cosx
= lim—— = = lim .
x>0  x—=0 x-0 1—cosx log(1 + x2)
e
- f(x) = f(0) , [1-(1-cosx)] 2sin’3 X2
= lim———= = —lim log x X
x20 x—0 x—0 —(1 —cosx) 4 ({) log(1 + x?)
2
@ -f0) 1
= lim————= = ——

-0 x-—0
Hence, f (x) is differentiable and hence continuous at x = 0

18 (a)
Since f (x) is continuous at x = 1. Therefore,
xli_)r?_f(x)=xllr{1+f(x)=>A—B=3=>A=3+B (1)
If f(x) is continuous at x = 2, then
lim f(x) = lim f(x) >6=4B—A ..(i0)
x—=27 x-2%
Solving (i) and (ii) we get B = 3
As f(x) is not continuous at x = 2. Therefore, B # 3
Hence,A=3+BandB # 3
19 (a)
We have,
x—4, x=4
flx) = —(x—4), 1<x<4
(x3/2) —x? +3x + (1/2), x<1
Clearly, f(x) is continuous for all x but it is not differentiable atx = 1 and x = 4
20 (a)
It is given that f(x) is continuous at x = 1
~ lim f(x) = lim f(x) = f(1)
x-1" x-1%
= lim a[x + 1]+ b[x — 1] = lim a[x + 1] + b[x — 1]
x-1" x-1%
>a—b=2a+0xb
sa+b=0
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A C D B A D C B D B
Q. 11 12 13 14 15 16 17 18 19 20
A B B B C D C B A A A




