DIFFERENTIABILITY

2.4.1 DIFFERENTIABILITY OF A FUNCTION AT A POINT

(1) Meaning of differentiability at a point : Consider
the function Ax) defined on an open interval (89 let Aa fa) y

be a point on the curve y= Ax and let Q(a- A Aa—AH) and
Ha+ h fla+ B) be two neighbouring points on the left hand side
and right hand side respectively of the point P.

[a+ h, f(a+h)]
R

[a-h, f(a-h)]

Then slope of chord PQ-= fa-h-fRa_ fla-h-fa > X
(a-h-a _h

and, slope of chord PR= fla+h-fla _ fa+h- fa)
a+h-a h

® As h — 0, point Q and R both tends to P from left hand and right hand respectively.
Consequently, chords PQ and PR becomes tangent at point P.

fla—h- fa

Thus, })i_)n(r)l = })i_)n(r)l (slope of chord PQ)= gf)) (slope of chord PQ)

Slope of the tangent at point P, which is limiting position of the chords drawn on the left hand

side of point P and lim @+ A= fa _ lim(slope of chord PR) = lim (slope of chord PR).
h-0 h h->0 R>P

= Slope of the tangent at point P, which is the limiting position of the chords drawn on the right
hand side of point P.

Rla—h- fa) _ lim fla+ h—- fla)
- h

Now, Ax) is differentiable at x=a < lim
h>0 h>0 h

<> There is a unique tangent at point P.
Thus, Ax) is differentiable at point P, iff there exists a unique tangent at point P. In other words,
fix) is differentiable at a point P iff the curve does not have P

Y
as a corner point. i.e., "the function is not differentiable at
those points on which function has jumps (or holes) and sharp
edges.” f()=-x+1 f(x) = x-1

Let us consider the function Ax) =] x-1|, which can be ', ,__,
graphically shown,

Which show Ax) is not differentiable at x=1. Since, 0 T 2 3 X
fix) has sharp edge at x=1.

f'(®=1

Mathematically : The right hand derivative at x=1 is 1 and left-hand derivative at x=1 is —1.
Thus, fix) is not differentiable at x=1.

(2) Right hand derivative : Right hand derivative of fix) at x= a, denoted by f(a+0) or f(a+),

is the limM )
h>0 h
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(3) Left hand derivative : Left hand derivative of Ax at x=a denoted by f(a-0) or f(a)), IS

fla— h- fla)
—h )

(4) A function fix) is said to be differentiable (finitely) at x =a if f(a+0)= f(a— 0) = finite

i.e., lim ’(a”')_ 9 _ i f(a_l')b_ A3 _ finite and the common limit is called the derivative of

the lim
>0

h—0 0 —

i) at x—a, denoted by £(a. Clearly, #(a=lim =A@ £ 4 from the left as well as from the
x—>a xX—a
right}.
2

Example: 1 Consider fx-= |X| x#0
0 ,x=0

(a) £» is discontinuous everywhere

(b) &» is continuous everywhere but not differentiable at x =0
(c) r existsin (-1, 1)

(d) £» existsin (-2, 2)

2

2 X—:X,X>0
. X

Solution: (b) We have, fn={jx'**®=10 ,x=0
0 ,x=0 x>

—=-x,x<0
— X

= lim ix)= lll(;‘l x=0, lirg} = lirg}x:O and 1(0):0.

x—0

So Afix IS continuous at x=0. Also fix is continuous for all other values of x. Hence, £x

IS everywhere continuous.
A= RO — i, 120y
h-0 0 h
ﬂ B-f0) _ . h_

= lim
- h h>0—h

I.e. Lf(O=-1 SO, Lf0)= RfO) 1.€., Ax IS not differentiable at x=o.

AlsSo, RfO)=f0+0)= Iim

I.e. RFO=1and Lf©)=f©0-0)=

Example: 2 If the function f is defined by Ax-= 1+"

(a)Everywhere  (b)Exceptat x=+1  (C)Exceptat x-o (d)Exceptat x-o0 or+1

X

, x>0 _h

i 1vx AB-RO _ . T1:h °
Solution: (a) We have, iw=—X_=! o0, x=0; Lf(©- lim mlth =1
1+ | x| —h b—>0 —h
X , x<0
1-x
lim———-0
0 h h 01+ h

S0, Lf(0)= RF(O)=1
So, f» is differentiable at x=o0; Also #x is differentiable at all other points.
Hence, f» is everywhere differentiable.

Example: 3 The value of the derivative of | x-1|+|x-3] at x=2 IS
(a) -2 (b)0 (c) 2 (d) Not defined
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-(x-D)-(x-3) , x<1 -2x+4 , x<1
Solution: (b)  Let Av g x-1]+|x-3| = {(x-D-(x-3) , 1<x<3 = 2, 1<x<3
(x-D+(x-3) , x>3 2x-4 , x>3

Since, An= 2 for 1<x<3. Therefore f(x=0 forall xcw3).

Hence, r(»=0 at x=2.

inx?
Example: 4 The function f defined by M:{ST, x#0
0 , x=0

(a) Continuous and derivable at x=o0 (b) Neither continuous nor derivable at x=o0
(c) Continuous but not derivable at x=0  (d) None of these

. a2 .
Solution: (a) We have, limf»=lim>™* - 1i.{s'“”2]x_1xo_o_1(0)
x—0 x>0 X x> X2

So, Afixy IS continuous at x=0, Ax IS also

: _ inx? y
derivable at x-o0, because Iim A=A _ j;,sinx
x>0 x-0 x>0 XZ
= 1 exists finitely.
Example: 5 If f»=|log x||, then Ax)=loglx
. . . : Yoo 4 a X
(a) A» is continuous and differentiable for all x in ’
its domain

(b) A» is continuous for all x in its domain but
not differentiable at x=+1.

(c) A& is neither continuous nor differentiable at x-+1
(d) None of these
Solution: (b) It is evident from the graph of A» = |1og x|| that A» IS everywhere continuous but not
differentiable at x-+1..
Example: 6 The left hand derivative of Ax-[x sint at x=4 (K is an integer), is
@) v k-1 (b) v k-1 (©) Vkr (d) v 4
Solution: () A®» =[x singx®
If xis just lessthan k, [x] =k — 1. .. A% =(k-Dsintx), When x<k vker
Now L.H.D. at x=k,
k- Dsing 2~ ksing B _ . (k-Dsing 2

= 1 [as sing & =0, ke integer]

x>k x-k x>k (x—K
_ . (k-Dsing(k-
= }L‘B‘%f(m [Let x=&-n]

N DD sinkr _
>0 _h

i ,,k—lwx,:__k:_k_
l}gg(k N1 = () k-D)"7 = (D k-Dr .
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Example: 7 The function A»< x|+|x-1] IS
(a) Continuous at x=1, but not differentiable
(b)Both continuous and differentiable at x=1

(c) Not continuous at x-1 (d)None of these
-2x+1 x<0
Solution: (a) We have, fx-x|+|x-1}- 1, 0<x<1
2x-1 x>1 Yy
Since, lim Ax= lim1=1 lim fx = lim@x-H=1 and An=2x1-1=1
x—1 x—1 x—>1 x—>1 Yoo _ y=2b
" lim A= lim Ay = A So, A» iscontinuous at x = 1.
Now, lim =M _ A-A-A)_, 1-1 4 x=13=1 A
x>l x-1 w0  —h 0 —h
and tim -V AA+A-AD 2+ h-1-1 ,
' x-1 A0 h A0 h '
- (LHD at x=1) # (RHD at x=1). So, f(x) is not differentiable at x = 1.
-2x+1 , x<0
Trick : The graph of Ax = x|+|x-1| i.6. Aix= 1, 0<x<1is

2x-1 , x>1
By graph, it is clear that the function is not differentiable at x=o0, 1 as there it has sharp
edges.

Example: 8 Let Ax- x-1|+|x+1], then the function is

(a) Continuous (b) Differentiable except x=+1
(c) Both (a) and (b) (d) None of these

2x , when x>1
Solution: (c) Here fix=|x-1|+|x+1] = A®={ 2 , when-1<x<1

-2x , when x<-1

Graphical solution : The graph of the function is shown alongside,

From the graph it is clear that the function is continuous at all real x, also differentiable at
all real x except at x==+1;, Since sharp edges at x=-1 and x-1.

At x-1we see that the slope from the right i.e., R.H.D. = 2, while slope from the left i.e.,

LHD.=0

Similarly, at x=-1 itis clear that R.H.D. =0 while LH.D.=-2
Trick : In this method, first of all, we differentiate the y
function and on the derivative equality sign should be \ /
removed from doubtful points. —3

~2, x<-1 | :
Here, fw={ 0 , -1<x<1 (No equality on —1 and +1) o |

2, x>1 T o 1 X
Y
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Now, at x=1, fa*)=2 While ra)-0 and

at x=-1 £1)=0 While r¢1)=-2

Thus, A» is not differentiable at x- 1.

Note : O This method is not applicable when function is discontinuous.

a’+ b , x<-1

Example: 9 If the derivative of the function m:{
b +ax+4, x>-1

Is everywhere continuous and

differentiable at x = 1 then
@a=2,b=3 (b)a=3,b=2 (c)a=-2,b=-3 (da=-3,b=-2

a’+b , x<-1

Solution: (a) #x = {bxzwxﬂ, x> -1

2ax , x<-1
2bx+a, x>-1

f(x)—{

To find a, b we must have two equations in a, b

Since #x» is differentiable, it must be continuous at x=-1.

- R=L=-vat x=-1 forf(X) > 6-a+a=a+b

. 2a=4 ie, a=2

Again 7(» IS continuous, it must be continuous at x=-1.

~R=L=vat x=-1 for f»

-2b+a--2a Putting a=2 we get -26+2--4

. 26=6 O b-3.
Example: 10 Let f be twice differentiable function such that rx=--A» and r=gw»,

Hx={Ax)? +{gx}2. If K5 =11 then m19 is equal to

(@) 22 (b) 11 (c)0 (d) None of these
Solution: (b) Differentiating the given relation aA®=[A9P+lgx? W.rt X, we get
E=2f0f(0+200g( . (i)

But we are given Ff(»=-fx and 7(»=g» SO that £ (»=g.

Then (1) may be re-written as A(N=-2F(Nf(W+2f(Nf (0=0. ThUS Ax=0

Whence by intergrating, we get s = constant = ¢ (say). Hence ax=¢ for all x.

In particular, #5=c But we are given a5 =11

It follows that ¢=11 and we have #»=11 for all x. Therefore, h(10) = 11.

) [2x-3|[x, x>1
Example: 11 The function fx-= si‘_{ﬂj o1
2 )

(a) Is continuous at x-2 (b) Is differentiable at x-1
(c) Is continuous but not differentiable at x=1 (d)None of these
Solution: (c) 2+HA=2[2-A=-L[1+HA=1[1-A=0
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Atx =2, we will check r==v
R=1im|4+2h-3|[2+ =2 V=1.2=2
0

L-lim|4-2h-3|[2-A=1R= L, .. NOt continuous

At x=1,R=1im 2+ 2h-3|[1+ A=1.1=1,
v -1|[1=1

L= limsin’- (1- A =1
h>0 2

Since R=L-v - continuous at x=1.

RH.D.- lim!2:26-310+4-1 _ -1].1-1_ L 11 o
h>0 h h>0 h 0 h

L.H.D. - lim!2226-810-A-1 _ |, 10-1_ .1 o
h>0 - h 0 - h h>0 h

Since R.H.D. = L.H.D. -. not differentiable. at x=1.

2.4.2 DIFFERENTIABILITY IN AN OPEN INTERVAL

A function A» defined in an open interval (a, b) is said to be differentiable or derivable in open
interval (a, b) if it is differentiable at each point of (a, b).

Differentiability in a closed interval : A function f:[a 8 — R is said to be differentiable in [a, b]
if

(1) £ (» exists for every x such that a< x< & i.e. f is differentiable in (a, b).

(2) Right hand derivative of f at x= a exists.

(3) Left hand derivative of f at x= b exists.

Everywhere differentiable function : If a function is differentiable at each x< A, then it is said
to be everywhere differentiable. e.g., A constant function, a polynomial function, sinx,cosx etc. are
everywhere differentiable.

Some standard results on differentiability

(1) Every polynomial function is differentiable at each x< A.

(2) The exponential function a*,a> 0 is differentiable at each x< A.

(3) Every constant function is differentiable at each x< A.

(4) The logarithmic function is differentiable at each point in its domain.

(5) Trigonometric and inverse trigonometric functions are differentiable in their domains.

(6) The sum, difference, product and quotient of two differentiable functions is differentiable.

(7) The composition of differentiable function is a differentiable function.
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Important Tips

« If fis derivable in the open interval (a, b) and also at the end points ‘a’ and ‘b’, then f is said to be
derivable in the closed interval [a, b].

< A function f is said to be a differentiable function if it is differentiable at every point of its domain.
< |f a function is differentiable at a point, then it is continuous also at that point.
i.e. Differentiability = Continuity, but the converse need not be true.

& If a function ‘f” is not differentiable but is continuous at X = a, it geometrically implies a sharp
corner or kink at x = a.

< If f(x) is differentiable at x = a and g(x) is not differentiable at x =a, then the product function
f(x).g(x) can still be differentiable at x = a.

< |If f(x) and g(x) both are not differentiable at x = a then the product function f(x).g(x) can still be
differentiable at x = a.

< |If f(x) is differentiable at x = a and g(x) is not differentiable at x = a then the sum function f(x) +
g(x) is also not differentiable at x = a

< If f(x) and g(x) both are not differentiable at x = a, then the sum function may be a differentiable
function.

Example: 12 The set of points where the function Ax=vi-e* is differentiable

@) (—0) (b) (—c,0U(©0,%) (€) 1) (d) None of these
Solution: (b) Clearly, #» is differentiable for all non-zero values of x, For x=o0, we have
2
£(¥)= xe
\ll—e_“'2
Now, (L.H.D. at x = 0)
[ #» 7 2
= lim W0, fO-A-AO _ | VI-e” V1€ = im -1 1 -1
x>0 x-0 B0 —-h 0 -—h >0 h o\ B2 \/87
[ 7
and, (RHD atx =0) = lim ’(X)‘:o’zum l‘eh =0 = g T L
x~>0" X— B0 o\ p \/87
So, £» is not differentiable at x-o0, Hence, the points of differentiability of A» are
(=0,0) LU (0,0) .

Example: 13 The function fAx=e is
(a) Continuous everywhere but not differentiable at x-o
(b) Continuous and differentiable everywhere
(c) Not continuous at x=0
(d) None of these

e *, x>0

e*, x<0

Solution: (a) We have, M—{
Clearly, f» is continuous and differentiable for all non-zero x.

Now, 1lim fix) = lnge': 1and 1im fix) = lime *=1

x>0 x—>0" x—0
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Also, fo)=e’=1 Ax)=e
©,1)

So, £» is continuous for all x. ‘/\J

(LHD at x=0) = (Fd(e")] =¥ 0=¢€"=1 ¥ o v X
X

x=0

(RHD at x=0) = (F‘i(e—”)j —[-e *10=-1

x=0 Y
So, £=» is not differentiable at x-o.
Hence, fAx-eM is everywhere continuous but not differentiable at x=o. This fact is also
evident from the graph of the function.

Example: 14 If fx=v1-v1-x2 , then A is

(a) Continuous on [-1, 1] and differentiable on (-1, 1)

(b)Continuous on [-1,1] and differentiable on (-1, 0) U (0, 1)

(c) Continuous and differentiable on [-1, 1] (d) None of these
Solution: (b) We have, fix=11-v1-x? . The domain of definition of A» is [-1, 1].

For x-0,x=1 x=-1 We have f(x-=

1 X
112 V1-#2
Since f» is not defined on the right side of x-1 and on the left side of x=-1. Also,
f(®»—>» When x—-1" or x—1~. So, we check the differentiability at x = 0.

Now, (LHD at x=0) = 1im =0 _;,, A0-A- A0)
0 x-0 A0 _h

_ 11”0 . 1-a-@/2R+@/89 .y _ . [T 3, 1
B T h ) R e
Similarly, (RHD at x =0) = L
Y, ( )= 5
Hence, fx IS not differentiable at x = 0.
Example: 15 Let #x be a function differentiable at x=¢. Then 1imA» equals
(@) @ (b) £ @)j% (d) None of these

Solution: (d) Since f£» is differentiable at x= ¢ therefore it is continuous at x=c¢. Hence, 1limAx=AJ9.

Example: 16 The function A»=(x®>-1|x*-3x+2|+cos(|x|) IS not differentiable at
(-1 (b)0 €1 (d)2
Solution: (d) (x* -3x+2)=(x-(x-2) = +ive
When x<1 or >2 —ive when 1< x<2

AlSO cod x|=cosx (Since costx) = cosx)
fin=—(*-1D(x*> -3x+2+cosx, 1<x<2
=% -D(x*-3x+D+cosx, x>2  .eeeens (i)

Evidently £» is not differentiable at x-2 as > R
Note : O For all other values like x<0, 0<x<1, £» IS same as given by (i).
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1 1
Example: 17 If Ax={xe [lxl Xj, x=0, then fx is

0 , x=0
(a) Continuous as well as differentiable for all x
(b) Continuous for all x but not differentiable at x-=o0

(c) Neither differentiable nor continuous at x=o0
(d) Discontinuous every where

(1,1
Solution: (b) #0 -0 and M:X‘,[w x]

R.H.L. = 1im0+ Ae ? %= lim L)
0 -0

{Ll}
LH.L.= 1im0-he \# #/ -0
h-0

. fix IS continuous.

-2/ h
Rf(x) at (x=0)= lim O A= A0 —  he™" o
h->0 h 0 h
,{1,1]
h h
Lf(x) at (x=0)= limC=A=A0 — | he " " -4 Lf(®)= Rf (%)
h>0 - h h>0 —h

f» is not differentiable at x-o.
Example: 18 The function Ax = x* sinl, x=0, f0)=0 at x=0
X

(a) Is continuous but not differentiable (b) Is discontinuous

(c) Is having continuous derivative (d) Is continuous and differentiable
Solution: (d) tim s =+ s i] but —1§sir(ljsl and x—0

X

x—-0"

lim Ay =0= lir;} A% = A0)

Therefore £x is continuous at x=0. Also, the function fix = x? sin)—lr is differentiable

)74 sinl -0 # Si{fll‘j
because mr(y-tim— B 0, Lf(x) = lim———2
h->0 h -0

Example: 19 Which of the following is not true
(a) A polynomial function is always continuous
(b) A continuous function is always differentiable

(c) A differentiable function is always continuous
(d) e~ is continuous for all x

Solution: (b) A continuous function may or may not be differentiable. So (b) is not true.
Example: 20  If A»=sgn(x®), then

0.

(a) fis continuous but not derivable at x=0

(c) ro)=1

(b) r01)=2

(d)f is not derivable at x=o0
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k

3

for x> #0
| |
0 for x*=0
X
Solution: (d) Here, A»=sgnx®={![x] © **® . Thus, A»=sgnx®=sgnx Which is neither continuous
0 for x=0
-1 x<0
0, x=0
1, x>0
nor derivable at 0.
Note: O r©0%)= limfOA-A0 _ ;,,1-0 and £0)= 1im fO=A-A0 _ 4, 120
0" h o h B0 h o h
. £(0")= £07), .. fisnotderivableat x-o.
Example: 21 A function t(x)—{lJrX’ *<2 g
5-x x>2
(a) Not continuous at x-2 (b)Differentiable at x-2
(c) Continuous but not differentiable at x-2 (d)None of the above
Solution: (C) 1im1+(2-HA=3, lim5-(2+H=3, £2=3
h-0 h->0"
Hence, f is continuous at x=2
Now Rf(x - lim>—2+A-3_
h->0 h
Lf(®) = ]imw -1
>0 - h
O Rf(x) = Lf(%)
.. Tis not differentiable at x-2.
Example: 22 Let f: R— r be a function. Define ¢: R— R by ax=| A»| for all x. Then g is
(a) Onto if f is onto (b) One-one if f is one-one
(c) Continuous if f is continuous (d) Differentiable if f is differentiable

Solution: (C) gx=| Ai®|>0. SO gx cannot be onto. If A» IS one-one and fx)=-Axy) then gx)=gx,).

So, ¢ fin IS one-one’ does not ensure that g IS one-one.

Y| y=fw Y1 v=1fm

//— v=1fx®| | —
\_/P ° X P° X
N\ ,/

y=f(x)
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If A» IS continuous for xe R| fix| Is also continuous for xe &. This is obvious from the following
graphical consideration.

So the answer (c) is correct. The fourth answer (d) is not correct from the above graphs
v=f» IS differentiable at P while y=| A»| has two tangents at P, i.e. not differentiable at

P.
ASSIGNMENT

1 , x<0 .
If '(X’:{usinx 0 x<n/2 then at x=o0, the value of r(» is equal to
(@1 (b)0 (c) (d)Derivative does not exist
If Axx-3|,then £@3 equals
@a~o (b) 1 (c) -1 (d)Does not exist
If ax):{x‘“‘i(')‘(l/”)’ j:g then at x = 0, the function is
(a) Discontinuous (b) Continuous but not differentiable
(c) Both continuous and differentiable (d) None of these
If A»=x-3|,thenfis
(a) Discontinuous at x = 2 (b)Not differentiable at x = 2
(c) Differentiable at x = 3 (d)Continuous but not differentiable at x = 3

x+1 , when x< 2
= =2
If A% {2X—1,whenX22’ then r» at x=2 equals

@ao (b) 1 (c) 2 (d) Does not exist

6. If M:{"’z““‘/")' when x20 then at x-o0, value of #(» equals
0 , when x=0

(@1 (b)0 (c) (d) Does not exist
7. If lim@ exists finitely, then

(@) 1imA»= A9 (b) 1limrm= £ (C) 1imAx» doesnotexist (d) limAxmay or may
not exist

|x-1]

8.

10.

If =", x=1 and An=1. Then which of the following statement is true

(@) Continuous for x<1 (b)Discontinuous at x = 1

(c) Differentiable at x = 1 (d) Discontinuous for x >1

Let Axn=AnAy Torall xye R If r=2 and A9-4, then r@ equal to

(a) 4 (b) 1 © 4 (d) 2

The derivative of fAx- x| at x=0is

(@1 (b)0 (c) -1 (d) Does not exist
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11.

12.

13.

14.

If ax):{e"*“ x<0 s differentiable at x=o then @y 1S

kx-12, x>0
@) 3-1 (b) 31 (c) 81 (d) -1
At the point x = 1, the function A - {"311’ 1< X<i°1
(a) Continuous and differentiable (b)Continuous and not differentiable
(c) Discontinuous and differentiable (d) Discontinuous and not differentiable
The function | 3] is
(a) Differentiable everywhere (b)Continuous but not differentiable at x=o0
(c) Not a continuous function (d)A function with range [0, «]

For the function £x- x*-5x+6| the derivative from the right r@+; and the derivative from left

£(2-) are respectively

15.

16.

17.

18.

@1-1 (b)-1,1 (0,2 (d) None of these
Let f» be an even function. Then f(»

(@) Isan even function  (b)Is an odd function  (c)May be even or odd (d) None of these
Let A» be an odd function. Then £(»

(@) Is an even function  (b)Is an odd function  (c)May be even or odd (d) None of these

L Then g is equal to
+ X

1 1
a b C) 1+(g)3 d) 1+(Ax)3
@ 1+(g(x)? (®) 1+(Ax)® © (@)

Let g» be the inverse of an invertible function #» which is differentiable at x= gthen g¢#f9)

Let ax be the inverse of the function Ax» and £ =

equals
@) £ (b) {L(d (€) £9 (d) None of these
x+2 , -1<x<3
19. |If l(x)| 5 , x=3  thematx=3f(x)=
8-x , x>3
@1 (b) -1 ()0 (d) Does not exist
20. If Axn=(x-x,) g», Where g(» IS continous at x,, then £(x,) is equal to
@a~o (b) x (C) gx) (d) None of these
21.  Function A»=| x|+ | x-1] is not differentiable at

22.

23.

(@) x=1-1 (b) x=0-1 () x=01 (d) x=12

If [(x)—{ex P %<0 then

|1—X|; x>0

(@) f» is differentiable at x=o0 (b) A» is continuous at x=0

(c) A» is differentiable at x=1 (d) £ is continuous at x-1

The function which is continuous for all real values of x and differentiable at x=o, is
(@) | x| (b) togx () sinx (d) »2
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Advance Level

24.

25.

26.

217.

28.

29.

30.

31.

32.

The number of points at which the function f»=| x-0.5|+|x—1|+tanx d0es not have a derivative in
the interval (0,2 is

(@)1 (b) 2 (c) 3 (d) 4
If Ax= { a¥+b b=0, x<1 Than g js continuous and differentiable at x-1 if
b¥ + ax+ ¢ x>1
(@) c=0,a=2b (b) a=Bcc R (C) a=Bc=0 (d) a=Bc=0
al-b|x|<1 :
If An=11 Ix|>1 1S differentiable at x=1, then
x|
1 1 1 3 1 1
(a) a:E’b:_E (b) a=—E,b=—E (C) a= b:E (d) a=b=—E
The set of points where the function f» - x-1|e* is differentiable is
@R (b) R~ () R-{-1 (d) rR-{0

Let A» be defined on R such that An-2 £2-8 and Au+ v = Av + kav— 20 Tor all yve R aNd u=v (K IS
a fixed constant). Then

(@) £(»=8x (b) Aw-8x (C) fW=x (d) None of these

Let r:r—>r be a function defined by A»=max{xx®. The set of all points where £» is not
differentiable is

(@) 11 (b) {-1,0 (c) o1 d) 101
Let f(x):{ O+ *<0then for all values of x
x* , x>0
(@) fis continuous but not differentiable (b) f is differentiable but not continuous
(c) f is continuous but not differentiable (d) #is continuous and differentiable
ux)=sinx 1forx>0
If Oforx=0 then «».«» has a derivative at x-1 is
I‘X)ZSQH(X):O —1forx< 0
(@) cos 1 (b)sin 1 (c) Not continuous at x =1 (d) None of these

1 for] x|>1

The coefficient a and b that make the function Ax=/|xl
ax’ +b forl x1

continuous and differentiable

at any point are given by

33.

34.

(@) a=-12 b-32 (b) a=v2 b=-32 (C) a=1,6=-1 (d) None of these
If l(x):JTlt| dt, x>-1, then

(a) fand r are continuous for x+1>0 (b) f is continuous but 7 is not for x+1>0
(c) fand r are continuous at x=o0 (d) fis continuous at x=0 but £ is not so

Let l(x)z{ ";s‘“;’fi_oo, then A is continuous but not differentiable at x = 0 if
(a) ne (0,1] (b) ne[1,x) (C) ne (—o0,0) (d) n=0
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35.  Which of the following is differentiable at x=0
(a) cos(|x|)+] x| (b) cos(|x|)-| x| (C) sin(]x|)+ | x| (d) sin(]x|)-| x|
3. |If x+a|y=6y theny as a function of x is

(@) Continuous at x=0  (b)Derivable at x=0(c) %:% for all x (d) None of these

37.  The set of point where the function £ = x| x| is differentiable is

(@) (0,0) (b) (—0,0U©0,) (€) ©,%) (d) 10,)

2);2] then A is differentiable on

38. If fix)= sin_l(
1+

(@) [-1, 1] (b) R—{-,1 ©)R-(-1,1) (d) None of these
39. Let Ax=|x| and gw» 4 3|, then
(@) Ax» and gw» both are continuous at x=0  (b) A» and «x» both are differentiable at x=o0
(c) A is differentiable but g is not differentiable at x=0(d) f» and g» both are

not differentiable at x=o0
40. The function f(x) = sin 1 (cosx) is

(a) Discontinuous at x=0 (b)Continuous at x=0 (c)Differentiable at x-=0 (d)None of these
41. Let Ax=(x+|x|)|x|. Then for all x

(a) fis continuous (b) fis differentiable for some x

(c) f"is continuous (d) r is continuous

X

is differentiable, is

42. The set of all those points, where the function fx)- :

+| x|
(@) (-x,) (b) 10,50 (C) (-~,0) U(0, x) (d) ©,%)
43. f» and gx» are two differentiable function on [02 such that f®-g®=0r1)=2g¢10)=4,

A2-342-9, then Ax- g at x:g is

(a) 0 (b) 2 (c) 10 (d) -5
. . T vx+1-1 .
aa. The set of points of differentiability of the #x-|—; — -fr**0 is
0 , forx=0
(@ r (b) 10,0 (€) © » (d) R-{0}
45. If fx)=a| sinx|+ bé*+c| x> and if A» is differentiable at x-o, then
(@) a=b=c=0 (b) a=0, 6=0, cc R (C) b=c=0,ac R (d) c=0 a=0 bR
x-1
— ., x#1
6. |If fx)={2¥-Tx+5 , then £ equals
—% , x=1
(a) g (b) ?2 () o (d) Does not exist
47. Function Ax=1+| sinx| IS
(@) Continuous no where (b)Differentiable no where
(c)Every where continuous (d) Not differentiable at x=o0
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xz, x<0

48. Function Ax)={1, 0<x<1 IS

1/ x, x>1
(a) Differentiable at x=o0, 1 (b) Differentiable only at x-o0
(c) Differentiable at only x=1 (d) Not differentiable at x=0, 1
-X , if x<0

¥, ifo<x<1, is differentiable at
X -x+1,if x>1
(@) x=0 butnotat x=1 (b)x=1 butnotat x-o0
(c)x=0 and x-1 (d)Neither x=0 nor x=1

49. Function £x)=

. (1
50. If g»=xA» wWhere ag:{xs'“(;j' **0 thenat x=o0
0 , x=0

(a) g is differentiable but ¢ is discontinuous function
(b)Both rand g are differentiable

(c) ¢ is differentiable and ¢ is continuous function (d) None of these
51. The set of points where fx=x| x| is differentiable two times is

@ r, (b) r (c) r (d) None of these

3%+ 4
52. If fx- X(z_—eut) x#0 'then
0 , x=0
(8) limAx-1 (b) f» is continuous at x=o0
(c) Aw is differentiable at x-=o0 (d) r(0+0)-3
ANSWER

ASSIGNMENT (BASIC & ADVANCE LEVEL)
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