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Continuity

A function f(x) is said to be continuous at x = c,

=

if LJTC“ f(x) = f(c). Symbolically f is continuous at

x=c if LMt gc —py =LIMIt ¢cih) = f(c).

i.e. LHL at x = ¢ = RHL at x = ¢ equals value of ‘f’ at x = c.

If a function f (x) is continuous at x = ¢ the graph of f(x) at the corresponding point {c f(c) } will not be
broken. But if f (x) is discontinuous at'x = ¢ the graph will be broken at the corresporiding point.

yA Y1

o)
0 (i)
Y1 ° Y1

| |
1 1
| |
c X 0] cI: X

(iii) (iv)

((1), (i) and (iii) are discontinuous at X = c)
((iv) is continuous at x.=.c)

A function f.can be discontinuous due to any of the following.three reasons:

0) LImit ¢4y does not exist i.e. HMI f(x) » LIMIt £y [figure ()]
(1)) f(x) is not definedatx =c

[figure (ii)]
i, UMt g0 %1 (c) [figure (iii)]

Geometrically, the graph of the function will exhibit a-break at x= c.
Solved Example # 1 Find whether f(x) is continuous.or.not at x = 1

X
f(x):sin%; X <1

= [X] X>1
Solution fx)= oM 5 Vox<lio continuity at x = 1, we determine, f(1), X””;_ f(x) and X“”; f(x).
Q [X] V x=>1 7 7
= Now, f(1)=[1]=1
S lim im gin ™ = gip =
% Nvs f(x) = - Sin > = sin 5= 1
0>-‘ and M fx)= M [x]=1
g so f(1)= M f(x)= M f(x) f(x) is continuous at x = 1
mSelf practice problems
'%1. If possible find value of A for which f(x) is continuous at x = g
O Fx) = 1-sinx w< &
% (x) = 1+cos2x ' 2
Q - x==
0O A 2
L 2X—-1 i . .
L = X>— Answer discontinuous
Y Ja+2x—n-2 2
T Find the values of a and b such that the function
f(x) = x + a2 sin x ; O£x<%
Y Y
= —<x<=
2x cotx +b ) 5

Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.
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= a cos 2x — b sin x T ex<n is continuous at z and z
2 4 2
A I
nswer a=g.b=75
1
If f(x) = (1+ax)* x<0
= Xx=0
3 )
31
X o
1 ™
The find the values of a, b, c, f(x) is continuousat x =0 Answer a=-In3,b= 3 c=1 g
. . . <
2. Types of Discontinuity : o

(a)

(b)
Irremov
0]

(i)

(iii)

dy Package from website: www.TekoClasses.com & www.MathsBySuhag.com

Removable type of discontinuity can be further classified as :

In all these cases the value of f (a) of the function at x = a (point of discontinuity) may or may not exist

but LMt does not exist.

Removable Discontinuity
Limit

e T(X) exists but is not equal to f(c) then the function is said to have a removableo“o|

In case
tLimit

discontinuity. In this case we can redefine the function such that 5"

continuous at X = c.

_.,
~~
=
N

[
—
—~~
(¢
N
Qo
3
D
D
o
=

(i) Missing Point Discontinuity :
Where L)!Ta'lt f(x) exists finitely but f(a) is not defined.
(1-x)(9-x%) . . o
e.g. f(x) = W has a missing point discontinuity at x = 1.
(i) Isolated Point Discontinuity:

Where LJTJI f(x)exists & f(a) also exists.but;

X—a

. 2 _
Limit £y = f(a). e.g. f(x) == 16 X #4 &f (4) = 9 has a_break at x= 4.

one: 0903903 7779, 098930 588

Irremovable Discontinuity: Incase L)!TC'I f(x) does not exist thenit is not possible to make &
the function continuous by redefining it. However if both the limits (i.e. L.H. L. & R.H.L.) are -
finite, then discontinuity is-said to be of first kind otherwise'it is non—removable discontinuity of ©
second kind.

able type of discontinuity-can be further classified as:
Finite discontinuity e.g. f(x)-=x —[x] at all integral x.

1
Infinite discontinuity e.g. f(x) =4 org(x) = atx =4.

4 (x—4)?

1
Oscillatory discontinuity e.g.f(x) = sin; atx=0.

Qo
o
<
m
()
X
o
2
©
2
() Discontinuity of I kind _ S _ ]
If L.H.L. and R.H.L both exist finitely then discontinuity is said to be of I* kind X
(d) Discontinuity of II" kind _ _ S _ o
If either L.H.L. or R.H.L does not exist then discontinuity is said to be of 11" kind o
(e) Point functions defined at single point only are to be treated as discontinuous. ]
eg. f(X) =.1_x + +/x —1 iS not continuous at x = 1. S
olved Example # 2 2
Iff(x) =x x<1 o
= = x2 x>1 . o é)
(0p] then check if f(x) is continuous at x = 1 or not if not, then comment on the type of discontinuity. ]
© _ X VvV x<l1 2_
gSolutlon f0)=12 v xs1 §
c lim — lim - a
; X—=1" f(X) T oxol x=1 8
8 and M fx)= M x2=7 2
LLJ Jim f(x)= M (x) = finite 2
L and  f(1)is not defined. o o o o o
Y So f(x) is discontinuous at x = 1 and this discontinuity is removable missing point discontinuity
LLSelf practice problems :
4, f(x) = X, x<1
=x2 x>1 _ o
=2 x =1 which type of discontinuity is there Answer isolated point discontinuity
5. fx)= x ; x<1
= 2 l1<x Find which type of discontinuity it is.
Answer non removable of Ist kind

Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.
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3. Jump of discontinuity
In case of non—removable discontinuity of the first kind the non—negative difference between the value
of the RHL at x = ¢ & LHL at x = c is called, the Jump of discontinuity.
Jump of discontinuity = | RHL — LHL f
E y
(@) }Jump of discontinuity
Q _
(@] |
CG 1
c O [ X
(_?) NOTE : A function having a finite number of jumps in a given interval is called a Piece Wise Continuous
= or Sectionally Continuous function in this interval. For e.g. {x}, [X]
m
nSolved Example #3 f(x)= cos?*{cotx} x< g
= x
g = 7x]-1 X 2 > Find jump of discontinuity.
' Ans. == —1
§ s.=%-
-1 . s
cos Hcotx} if x<—
Fsol.  f(x) = 2
& n[x]-1 if x>=
o 2
o lim lim
8 Hg f(x) = Hg cos*{cot x}
n = cos* {0"}
2} T
© =cot’0= 3
% Iim+ Iim+
% xag f(x) = xag ax]-1=n-1
= : N n
; jump of discontinuity =m-1— £}
T
% %
.4~ Continuity in an Interval :
g @ A function f is said to be.continuous in (a, b) if f is continuous at each & every point-€(a, b).
8 (b) A function'f is said to be continuous ina closed interval [ a, b]if:
[5) 0] fis.continuous in the open interval (a, b) - &
; (ii) f is right.continuous at ‘a’i.e. ';m'f f(x) = f(a) = a finite quantity.
@) (iii) fisleft continuous at ‘b’i.e. &m‘t f(x) = f(b) = a finite quantity.
S
= (© All Polynomials, Trigonometrical functions, Exponential and Logarithmic functions are continuous
% in their domains.
Q] (d) Continuity of {f(x)} and [f(x)] should be checked at all points where f(x) becomes integer.
—5 (e Continuity of sgn (f(x)) should be checked at the points where f(x) = 0 (if f(x) is constanly equal
ac to 0 when x — athen x = a is not a point of discontinuity)
ol ® Continuity of a function should be checked at the points where definition of a function changes.
%Solved Example #5 If f(x) = [sin nX] 0<x<1
5 2
% = Sgn (X —Zj X T3 1sx<2, where {. } represents fractional function
e then comment on the continuity of function in the interval [0, 2].
cSolution(i) Continuity should be checked at the end-points of intervals of each definitioni.e.x =0, 1, 2
o (i) For [sin nx], continuity should be checked at all values of x at which sin nx €1
[= | o L
= i.e. x=0, 7
o
0 5 2 o 5 .
n (iii) For sgn X_Z X—§ , continuity should be checked when x — - 0 (assgn (x) is
L _ : _ 5 2
nd discontinuous at x = 0) i.e. X = 2 and when x — 3 € I
LL
i.e. X=73 (as {x} is discontinuous when x e I)

. _— 1 5 5
overall discontinuity should be checked at x = 0, > 1, 23 and 2
check the discontinuity your self.
Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.
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. . 1 5 5
Answer discontinuous at x = > 1 2’3
1
Self practice problems : 6. Iff(x) =sgn ({X—EB [Inx] 1<x <3
e _ = {x3} - 3<x <35
e) Find the point where the continuity of f(x) should be checked.
Q 3 5
% Ans.{l,E,E,e,3,\/E,\/ﬁ,\/ﬁ,3.5} o
5. If f & g are two functions which are continuous at x = ¢ then the functions defined by: o
5‘)) F.(x) =f(x) £g(x); F,(x) =Kf(x), Kany real number ; F (x) = f(x).g(x) are also continuous at x = c. S
f(x) Q
5’ Further, if g (c) is not zero, then F,(x) = 9(x) is also continuous at x = c. %
o
2 Note : (i) If f(x) is continuous & g(x) is discontinuous at x = a then the product function
] ¢ (x) = f(x) g(x) may be continuous but sum or difference function ¢ (x) = f(x) £ g(x) will .
© - : - —
= necessarily be discontinuous at x = a. e.g. 0
. sink x#0 %
f(X)=x&g(x) = 0 X =0 g
(i) If f (x) and g(x) both are discontinuous at x = a then the product function ¢ (x) = f(x)- g(x) is notg
o necessarily be discontinuous at x = a. e.g. g
1 x>0 o
g f0)=900=| 4 4o i
QSoIved Example # 6 If f(x) = [sin(x—=1)] — {sin(x-1)} E
8 Comment on continuity of f(x) at x = g+1 o’:
Psolution f(x) = [sin (x = 1)] = {sin (x = 1)} _ S
@ Let g(x) = [sin (x —1)] + {sin (x =1} = sin (x - 1) 8
% which is continuous at X = g +1 g
x ..
()
|q_) as [sin (x= 1)] and { sin (x — 1)} both are discontinuous at x = g +1 g
> <
% At most one of f(x).or g(x) can be.continuous at x = g +1 %
Qo
.. As g(x) is continuous at x = g +-1;there fore, f(x) must be discontinuous éc:;
] :
= I|m =
8 Alternatively, check the continuity of f(x) by evaluling H " f(x) and f( j %)
V6. Continuity of Composite Function . X
= If f is continuous at x'= ¢ & g-is continuous at x = f(c) then the composite g[f(x)] is continuous at g’
inx| vy

FREE Download Study Package from

X+1 1
olved Example #7 Iff(x) = x_il and g(x) = 2" then discuss the continuity of f(x), g(x) and fog (x).

=3

= ‘ X ‘ are continuous at x = 0, hence the composite (gof) (x) =

X% +2

242
will also be continuous at x = 0.

X+1

fx)=>—1

f(x) is a rational function it must be continuous in its domain
and f is not definedatx =1 fis discontinuous at x = 1

1
9= ——
(x) is also a rational function. It must be continuous in its domain and fog is not defined at x = 2

g is discontinuous at x = 2
Now fog (x) will be discontinuous at

Teko Classes, Maths : Suhag R. Kariya

0] X=2 (point of discontinuity of g(x))
(ir) gx)=1 (when g(x) = point of discontinuity of f(x))
if g(x)=1

1

2 =1 = x=3
. discontinuity of fog(x) should be checked at x =2 and x =
atx =2
! +1

X—2 . .
fog(x)= "1 L fog (2) is not defined

X-2

Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.
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1

+1
lim _ lim X=2 14x-2 _
X—2 ng (X) T xo2 1 1 X=2 1_x42 -

— lim

-2
fog (x) is dlscontlnuous at x = 2 and it is removable discontinuity at x = 3

e fog (3) = not defined

8 1 +1

o M fog (x)= Im X52— _

G x—3" x—3" 1 -1 &)

< X-2 y—

A 1 +1 ‘g

U>)\ lim _ lim X=2  _ %
X—3" ng (X) X—3" 1 -1 - g

-2
fog (x)is dlscontlnuous at x = 3 and it is non removable discontinuity of 11" kind.
Self practlce problems :
1

3 x-1)3 , x<0
. () = 1+x* , x<0 9(x) = ( )1 <
' x?-1, x>0 >
(x+D)? , x=0
Then defined fog (x) and comment the continuity of gof(x) atx=1
Ans. [fog(x) = x, xe Rgof(x) is discontinous at x = 0, 1]

~

Intermediate Value Theorem

A function f which is continuous in [a, b] possesses the following properties:

() If f(a) & f(b) possess opposite signs, then there exists at least one solution of the equation
f(x) = 0in the open interval (a, b).
(i) If K is any real number between f(a) & f(b), then there exists at least one solution of the
equation f(x) = K in the open inetrval (a, b).
Solved Example # 7 _Given.that a > b > c > d then provethat the equation (x—a) (x —¢) + 2(x —b) (x —d) =
0 will have real and distinct roots.
Solutlon xX—ax-c)+2(x-b)(x-d)=0
—a)y(x—c)+2(x—hb) (x-d)
—a)(a—-c)+2(a—b)(a—-d)=+ve
—a)(b=c)+0 =-ve
2(c—b) (c—d) =—ve
—a)(d—-c)+0=+ve

B'éé/;

hence (x—a) (x—¢) + 2(x =b) (x—=d)=0
have real and distinct root
ESeIf practice problems :

N NN
OO0 T X
TR
~—~ NN

Ocrm

—h —h —h —h —h
Lo’ N

website: www.TekoClasses.com & www.MathsB

08 f(x) = xex= 2 then show that f(x) = 0 has exactly one root in the interval (0, 1).
"'G_)Solved Example # 8

1
Let f(x) = Lim

T
—— ,thenfind f | 7| and also comment on the continuity at x =0
n— 1+n3|n2x’t € d (4j Y

Ans. [Discontinous, removable discontinuity of Isolated type]

1
- lim —
Letf() = o5 1+nsin® x

¢ (Ej m 1
n—oo
4 7 14n.sin? ™

%
=3

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0903 903 7779, 098930 58881.

_lim 1 _
T now (1} =0
1+n| =
2
Now  (0) ~ nos n.sin?(0)+1
S,
T 1+0

FREE Download Study Packag

1
lim - lim | lim——
x—0 f(X) ~ x>0 |:n—>001+n3|n Xj|

- Ljoo}

{here sin®x is very small quantity but not zero and very small quantity when multiplied
Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.
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with o becomes «} . f(x) is not continuous at x = 0
Self practice problems :
9. f(x) = LIM (14 x)n
1
= Comment on the continuity of f(x) at 0 and explain ';'_[g 1+ x); =e

S Ans. Discontinous (non-removable)
OSolved Example # 9

ag.c

. . . . . T
f(x) = maximum (sin t, 0 <t < x), 0 < x < 2x discuss the continuity of this function at x= Py
L Solution f(x) = maximum (sint, 0 <t<x),0<x<2n

r;\
+ » t

. T . .. . .
if X {O, E] sint isincreasing function

Hence if t € [0, x], sint will attain its maximum value at t = x.
. i Y
f(x) =sinxifx e 015
. Y
if X € (?2“} andt < [0, X]

T
then sint will attain its maximum value when t = Py

T T
— o . _,2
f(x) = sin 5 =Lif x e (2 “}

sinx ifX€|:O, E}
i 2
f(x) =

T
Now f2—1

lim lim
i f(x) =, thisinx =1
2 2
lim, lim_
ws® f(X) = Hg 1=1
as f(x) =L.H.S. = R.H.S. f(x) is continuous at x = g

page 7 of 23
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Short Revesion (CONTINUITY)

THINGS TO REMEMBER :

1. A function f(x) is said to be continuous at x = c, if Limit f(x) = f(c). Symbolically
X—C
c fis continuous at x =c if Limit f(c-h) =Limit f(c+h)=1f(c).
. h—0 h—0 _ |

S i.e. LHLatx=c=RHL at x= c equals Value of ‘f’at x=c. _ _ S

- It should be noted that continuity ofa function at x = a is meaningful only if the function is defined in the
% immediate neighbourhood of x = a, not necessarily at x =a. N
2. Reasons of discontinuity: -
(i) Limit f(x) does not exist 3 . ©
U; X—C T %
m i.e. Limit f(x) # Limit f(x) 2T <
0 X—>C~ x—ct 1 &—- :
=(ii)  f(x)isnot defined at x=c 0\ \b _
g(iii) Limit f(x) = f (c) T =

: G’é?f?netrically the graph of the function will exhibit a break at x=c. The graph as shown is discontinuous &

atx=1,2and3. 2

3. Types of Discontinuities : ™

c)25Type - 1: (Removable type of discontinuities) g

In case Limit f(x) exists but is not equal to f(c) then the function is said to have a removable discontinuity 5

E X—C
8 or discontinuity of the first kind. In this case we can redefine the function such that Limit f(x) =f(c) &;2
- X—C N~
g make it continuous at x= ¢. Removable type of discontinuity can be further classified as : O’T)
f@  Missing PoinT DisconTinuiTy : Where Limit f(x) exists finitely but f(a) is not defined.§
C_G ) X—a ] 8
% e.g.f(x)= w has a missing pointdiscontinuity at x =1, and f(x) :% hasamissing pointg
—a‘) discontinuity atx =0 o
|_-(b) IsoLATED PoInT DisconTInuITY : Where lelt T(x) exists & f(a) also exists but ; Limit = f(a). g
X—a
% _x*-16 = , Yy . _ <
e.g. f(x) = , X# 4 & f(4) =9 has anisolated point discontinuity at x = 4. )
— <
[} 0 ifxel a
- —~
g Similarly f(x) = [x] + [ X] = has an isolated point discontinuity at all x e 1. &
%JType -2: (Non - Removable type of d scii r‘iéu%ties) v
= In case Limit f(x) does not existthen it.is not possible to make the function continuous by redefining it. D:
X—C
o Such discontinuities are known as non - removable discontinuity or discontinuity of the 2nd kind. ?E
= Non-removable type of discontinuity can be further classified as : =
G) —_
ga) Finite discontinuity e.g. f(x) = x— [x] at all integral x ; f(x) =tan™ = at x=0and f(x) = =08
X 1+2x Y
% (notethat f(0*) =0;f(0")=1) >
L - cos
r:"(b) Infinite discontinuity e.g. f(x) -1 org(x) = > atx=4;f(x) = 2anx gt x =— and f(x) =S8 5
%‘ —4 (x—4) 2 x 9N
S atx=0. )
= . . o 1 =
N(c) Oscillatory discontinuity e.g. f(x) =sin= atx = 0. czd
-c% In all these cases the value of f(a) of the ?fmction at x=a (3dint of discontinuity) may or may notexist but ;
O Limit does not exist. a2
[ X—a . 24 %
= Note: From the adjacent graph note that G
o — fis continuous at x=—-1 11 p
O — fhasisolated discontinuity at x = 1 (1.1 =
L — fhas missing point discontinuity at x = 2 -1 | et
L — fhas non removable (finite type) 0 5 X
- discontinuity at the origin Nature of discontinuity
4. In case of dis-continuity of the second kind the non-negative difference between the value of the RHL at

x=c&LHL atx=c iscalled THe Jump Or DisconTinuITY. Afunction having a finite number of jumps
ina given interval | is called a Piece Wise ConTiNuous Or SECTIONALLY ConTiNuous function in this
interval.
5.All Polynomials, Trigonometrical functions, exponential & Logarithmic functions are continuous in their domains.
Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.



Get Solution of These Packages & Learn by Video Tutorials on www.MathsBySuhag.com

If f & g are two functions that are continuous at x= ¢ then the functions defined by :

F.)=f(x) £g(X) ; F,(X)=Kf(x), Kanyreal number ; F;(x) =f(x).g(x) are also continuous at
x=c. Further, if g (c) is not zero, then F,(X) = % is also continuous at x=c.
£7.  Theintermediate value theorem: f®)
8 Suppose f(x) is continuous on an interval I, and a v,
. and b are any two points of I. Then ify, isa number
% between f(a) and f(b) , their exists % number ¢ fa)r— Q
= between a and b such that ; “s
5”) f(c) =y, 0 a ¢ b x ®
(5\ NoTe VERY CAREFULLY THAT : e
nN(a) Iff(x) is continuous & g(x) is discontinuous at x = a then the product function ¢(x) = f(x)- g(x) is not e
:—_43. necessarily be discontinuous at x =a. e.g. _
—
i
E_ f(x) = X & g() = sinf x#0 oS
x=0 %
%(b) Iff(x) and g(x) both are discontinuous at x = a then the product function ¢(x) =f(x)-g(x) isnot necessarllyg
be discontinuous at x = a. e.g. o
o3 00=—goo=| + X0 3
- g -1 x<0 O_
8_(c) Point functions are to be treated as discontinuous. eg. f(X) = \/1—x +./x—1 isnot continuous at x=1. E
g(d) A Continuous function whose domain is closed must have a range also in closed interval. O’T,
g(e) Iffis continuous at X = ¢ & g is continuous at x = f(c) then the composite g[f(x)] is continuous at x = c. S
o] ™
O eg. f(x) = xsinX & g(x) = | x| are continuous atx =0, hence the composite (gof) (x) = xsinx willalso &
_52 be contlnuous at x=0. 2
Q7. CoNTINUITY INAN INTERVAL : Q
|_.(a) A function fis said to be continuous in (a, b) if f is continuous at each &every point <(a, b). =
(b) A function fis said to be continuous inaclosed interval[a Y b] if: o
(1) fis continuous in the open‘interval (a, b) & 24
o o : i |_' ItEy) = f(a) = A fini ; 2
(if) . fisright continuous at “a’ i.e. > f(x) = f(a) = a finite quantity. S
(i) fisleft continuousat ‘b’ i.e. '—'m't f(x) = f(b) = a finite quantity. :/E)‘
o]
[45) Note that a function fWhICh is contlnuous m[a b] possesses the following properties : %
g(i) If f(a) & f(b) possess opposite signs, then there exists at least one solution of the equation f(x) =0 in the o
e open interval (a, b). 5
E(ii) If K is any-real number between f(a) & f(b), then there exists at least one solution of the equation g
‘*G_) f(x) = Kinthe open inetrval (a, b). 2
oP SINGLE PoINT CONTINUITY: [
_546 Functions which are continuous only at one point are said to exhibit single point contlnmtyz
O x if xeQ €eQ .
e.g. fi and = . are both continuous only at x = 0. =
ks 0-100=] " o 2900 [MX%Q inuous only at x g
>
2 EXERCISE-1 P
S (2]
5 Incosx it x>0 %
S Y1+ x? -1 s
@cQ 1l Letf(x)= )
(_:) esin ax %
S — ——_if x<0 Q
= ~In(l+tan2x) _ _ _ 0
8 Is it possible to define f(0) to make the function continuous at x = 0. If yes what is the value off(0), if not o
then indicate the nature of discontinuity. <
L f(x) [
L —~ x#3
XQ 2. Suppose that f(x) = x3 - 3x2 - 4x + 12 and h(x) = X&3 5 then
LL , X=
(a) find all zeros of f (x) (b) find the value of K that makes h continuous at x =3
(c) using the value of K found in (b), determine whether h is an even function.
x? x? x?
= X2 + Fonn +—
Q3. Lety,(})=x"+7""3 (L+x?)? (L+x3)"!

Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.



Get Solution of These Packages & Learn by Video Tutorials on www.MathsBySuhag.com
and y(x) = Limity, (x)
Discuss the contlnuny ofy (x) (n=1,2, 3 ......... n)and y(x) at x=0

Q 4. Draw the graph ofthe function f(x) =x— x2 |, —1<x<1&discuss the continuity or discontinuity of
finthe interval -1 <x<1.

g 1i_csoi22n;x ! X<%
OQ5. Letf(x)=| p . x=% . Determine the value of p , if possible, so that the function is
@)) J2x-1 x>1
g avfox-1-2 ' 2
S continuous at x = 1/2.
CQ\Q 6. Giventhe functiong (x) = \/6—2x and h(x) = 2x?—3x+a. Then
m g(x), x<1
2 (a) evaluate h ( 9(2)) (b) If f(x)= [ h(x), Xx>1 find 'a’ so that fis continuous.
E +X , 0<x<
SQ7. Letf(x)= Aoy Dex<3’ Determme the form of g(x) = f[f(x)] & hence find the point of
discontinuity of g, '|fany
Q 8. Let[x] denote the greatest integer function & f(x) be defined in a neighbourhood of 2 by
[x+1]
o3 (exp{(x+2)/n4}) 4 - <D
S £(x) = 4416 !
o () 1
o A —C0S(X—2) =D
n (x=2)tan(x-2) !
g Find the values of A & (2) in order that f(x) may be continuous at x = 2.
% (%)Eﬂii if O<x<Z
%Q 9. Thefunctionf(x)=| b+2 B if x=Z%
o) (1+|cosx|)( s LX<m
= Determine the values of'a’ & b, if fis continuous at x = 1/2.
xzsinl, if X =0
Q10 Let f(x) = [ X
.. 0 if x=0 . .
Q Use squeeze play theorem to prove that f is continuous at x=0.
Do ket f(x)= X+2, —4<x<0
[} =2 - X4 0<x<4
= then find (£ (x) ) domain of f( f (x) ) andalso comment upon the continuity of f(f(x) ).
g 12, Letf(x) =L X =0. KA XSO ussthe continuity of g (F
=Q et f(x) = 21 xs0° g(x) = (x4 )1,2 x> o Discuss the continuity 0 g(f(x)).
87 1-sin®
CXG - 3cos?x X<%
%Q.13 Determine a & b so that fis continuous at x = — . f(x) =| @ if x=%
b(l-sinx) - n
D— (n—ZX)Z if X>E
>‘ - .
sm(a+1))(x+smx for x<0
Q.14 Determine the values of a, b & ¢ for which the functionf (x) = | ¢ for x=0
(X+bxbz)23/z for x>0

is continuous at x = 0.

Iff(x) = SINSXFASINZXFBSINX (., 0) is cont. at x = 0. Find A& B. Also find f(0).

: x> . .
Do not use series expansion or L' Hospital's rule.

L for 0<x<2

FREE Do{\gvnload Stud

[N
(o]

Discuss the continuity of the function “f* defined as follows : f(x) =| x;7 for 2<x<4 and draw the
for 4<x<6

graph of the function for x € [0, 6]. Also indicate the nature of discontinuities if any.
Q.17 Iff(x) = x + {-x} + [X] , where [X] is the integral part & {x} is the fractional part of x. Discuss the
continuity offin[-2, 2

Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.
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ax—-b for x<1
Find the locus of (a, b) for which the functionf(x) =| 3x for 1<x<2
2

is continuous at x = 1 but discontinuous at x = 2. bx“-a_for X= 2 _
Prove that the inverse of the discontinuous functiony = (1 + x?) sgn x is a continuous function.

H 2 X

_ x"F(x)+h(x)+1 sin“(n-2")
=L =

Let g (x) n_@o o 1313 , X#land g(1)= x—>1 ‘(—)In sec(r2”)
atx =1, find the value of 4 g (1) +2f (1) —h(1). Assume that f (x) and h (x) are continuousat x =1.
Ifg: [a, b] onto [a, b] is continous show that there issome ¢  [a, b] suchthat g (c) =c.

2+cosx 3

The function f(x) = ( Csinx x_“) is not defined at x = 0. How should the function be defined at

x =0to make it continuous at x = 0. Use of expansion of trigonometric functionsand L' Hospital’s rule
is not allowed.
asinx _ atanx
f(X)= ——————— forx>0
tan x —sin x
_In@+x+x%) +In(l—x+x?)

SECX —COSX

be a continuous function

page 11 of 23

for x <0, if fiscontinuous atx =0, find 'a'

now if g (X) = In(z —ij - cot (x—a) for x=a,a=0,a>0. If giscontinuous at x = athen show that
a

ge™)=-e.
ga) Let f(x +y) =f(x) + f(y) for all x, y & if the function f(x) is continuous at x = 0, then show that
(x) is continuous at all x.
It f(xy) =1(x)- f(y) for allx ,yand f(x) is continuous at x = 1. Prove that f(x) is continuous for all x except®
atx=0. leen f(1)=0.

. X
leenf(x):Z tan(?) sec(zr_1
En(f(x)+tan 2n) (f(x)+tan 2”) .[sin(tan%)]

1+(f(x)+tan ZL”)
=k for x:% and the domain of g(Xx) is (0, ©/2).

where [ ] denotes the greatest integer function.
Find the value of k, if possible, so that g (x) is continuous at x = 7t/4. Also state the points of dlSCOI‘]tIﬂUIty
of g(x)in (0, n/4) if any.

37779, 098930 58881.

j :r,neN

g.(x) = Limit

Letf(x) =x3-x?-3x~1 and h(X)= £69 where h is a function such that

9(x)

1
(a) it is continuous every where except whenx=-1, (b) L|m h(x) =« and (c) le h(x) =5
Find Lim (3h(x)+f(x) —2g(x))
x—0

Let f be continuous on the interval [0, 1] to R such that f (0) = f (1). Prove that there exists apoint c in

o3 st =)
> suchthat f(c) =f >

1-a*+xa*/na
a*x?
2*a* —x/n2 -x/na-1
2

X
Without using , L 'Hospital's rule or power series , find the value of 'a’ & 'g(0)' so that the function g(x) is
continuous at x =0.

( —sin” (1 Xy )).sin‘l(l—{x})

for x<0
where a> 0.
for x>0

Consider the function g(x) =

" Teko Classes, Maths : Suhag R. Karlya (S.R. K. Slr), Bhopal Phone : 0 903

3 for x=0
Let f(x) = V2 ({X}— ¥ ) where {x} is the fractional part of x.
Y
5 for x=0
Consider another function g(x) ; such that
g(x)=f(x) for x>0
=2+/2 f(x) for x<0 Discuss the continuity of the functions f(x) & g(x) at x =0.
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Q.30 Discuss the continuity of f in [0,2] where f(x) = [4x =81 for x>1 ; Where [X] is the greatest
[cosnx]  for x<1

integer not greater than x. Also draw the graph.

EXERCISE-2

g (OBJECTIVE QUESTIONS)
OQ 1. State whether True or False.
= tan(7; - X)
(4v] s
c@.  Iff(x) = oot for x ¢ , then the value which can be given to f(x) atx = 2 0 that the function
becomes continuous every where in (0,7/2) is 1/4.
g>j(b) The function f, defined by f(x) = g is continuous for real x.
n
c .
=0 9= '—n'f"t m is continuous at x = 1.
© T

2x+1 if —-3<x<-2
%(d) The functionf(x) =| x—-1 if -2<x<0 iscontinuous everywherein (-3,1).
x+2 if 0<x<1

o

E(e) The function defined by f(X)=——— » | > forx=0&f(0) = 1is continuous at x=0.
o

ui(f) The function f(x) = 22 ey 21 & f(1) = 1 is not continuous at x = 1.

g(g) The function f(X) = 2X/(x* — 1) + 5vX y(1—x*) + 7x2y/(x—1) +3x +2 iscontinuous at x = 1.
n(h) There exists a continuous function f: [0, 1]— [0, 10], but

© there exists no continuous functiong : [0, 1]——(0, 10).

QQ 2. Fillinthe blanks
o
l_

X . - . : .
(@) Given f(x) :M X#0&TF(0) = % . Iffis continuous at x = 0, thenthe value ofc is
Xsinx
%(b). Thefunction f(x) = 1|X| hasnon removable discontinuityat x = & removable discontinuity at X
= respectlvely.
D(c). ' Iff(x) is continuous in [0, 1] & f(x) =L for all rational numbersin [0, 1] then f (ﬁj =
n
8 X + a~/2 sinx S 0<x<%
=(d). Thevalues of 'a' & 'b'so that the functionf(x) = | 2x cotx + b , Fex<Z
g a cos2x — b sinx % <X<m
= is continuous for 0 <x < m are &
Q
Ole). Iff(x )-M is continuous at x =— thenf(ﬁj =
© - 4 4
S

Q
w

Indicate the correct alternative(s):

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0903 903 7779, 098930 58881.

©

O (@  Thefunction defined as f(x) = Limit €0S7TX — X sin (x—1)

>‘ n— oo 1+ X2n+1 X2n

=) (A) isdiscontinuous at x = 1 because f(1*) = f(1°)

= (B) isdiscontinuous at x = 1 because f(1) is not defined

0p) (C) is discontinuous at x = 1 because f(1*) = f(17) = f(1) (D) is continuous at x =1
© ) 2

g(b) Let “f* be a continuous functionon R. Iff (1/4") = (sine”)e‘” + 2” . thenf(0) is:

c (A) not unique (B)1

% (C) data sufficient to find f(0) (D) data insufficient to find f(0)

S(C) Indicate all correct alternatives if, f(x) = g —1,thenonthe interval [0, 7]

LUl (A)tan(f(x)) & 1 are both continuous  (B) tan(f(x)) & 1 are both discontinuous
& f (X) f(x)

(C) tan(f(x)) & f~1(x) are both continuous (D) tan(f(x)) is continuous but % is not

(d) ’f” is a continuous function on the real line. Given that
X2 + (f(X) — 2) X — /3 -f(X) + 24/3 —3 = 0. Then the value of f(+/3)

Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.

page 12 of 23



Get Solution of These Packages & Learn by Video Tutorials on www.MathsBySuhag.com

E(e)

uhag.co
Sy

yS

)
N

www.TekoClasses.com & www.MathsB

Lo}
N

y Package from website:

FREE Download Stud

O
[EY

(A) can not be determined (B)is2 (1-+/3)
. 2[3-2)
(C)iszero (D) is ———=
Iff(X) =sgn (cos 2x—2sin x+ 3) , where sgn () is the signum function, then f(x)
(A) Is continuous over its domain (B) has amissing point discontinuity
(C) has isolated point discontinuity (D) has irremovable discontinuity.
X ™
Let g(x) = tanL|x| - cot|x], f(x) = [x[+]1] {x}, h(x) =|a(f(x))| where {x} denotes fractional part and%
[X] denotes the integral part then which of the following holds good? ®
(A) hiscontinuousat x=0 (B) hisdiscontinuous at x=0 o
(@]
©h(©)= 7 (D)h(0")=—3 g
: o X" —sinx”
Consider f(x) = |ﬁ|_n>'lolg m forx>0,x=1
f(1)=0
then

(A) fis continuousat x =1 (B) f has a finite discontinuity atx = 1
C fhas an infinite or oscillatory discontinuity at x = 1.
D) fhas a removable type of discontinuity at x=1.

[} & {[x+ 631}

{ —1] sgn (sinx)

=0 forx=0
where {x} is the fractional part function; [x] is thestep up function and sgn(x) is the signum function of x
then, f(x)
(A) is continuousat x =0 (B) is discontinuousatx = 0
(C) has aremovable discontinuity at x =0 (D) has anirremovable discontinuityat x =0

X[X]* 109 452for —-1<x<0

Givenf(x) = for x=0

Consider f(x) = ,
In(e* +2 {x})
for0<x<1
tan/x _ _ _ _
where [ * ] & {*} are the greatest integer function & fractional part function respectively, then
(A) f(0) = In2 = fiscontinuous at x=0 (B) f(0)=2= fis continuousat x=0
(C) f(0) = e?= fis continuous.at x=0 (D) fhas an irremovable discontinuity atx =0
v1+X—+/1-X
Consider f(x) = x#0
3
T
g(x) = cos2x 2 <x<0
1
—Tf(g(x for x<0
% 9(x))
h(x)-— 1 forx =0
f(x) forx >0

then, which of the following holds good.

where {x} denotes fractional part function.
A) 'h'is continuous at x =0 ng ‘h'is discontinuous at x =0
C) f(g(x)) is an even function D) f(x) isan even function

The function f(x) =[X]. cos 2x -1 7, where [¢] denotes the greatest integer function, is discontinuous at

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0903 903 7779, 098930 58881.

(A) all x (B) allinteger points

(C) nox CD) gvhlch ] r% an integer

Let f(x) = [x] sin X Ti 1 where [+] denotes the greatest integer function. The domain of fis &the
points of discontinuity of f in the domain are : [JEE 96, 2]
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Let f(x) be a continuous function defined for 1< x < 3. If f(x) takes rational values for all x and (2) = 10,
then f(1.5) = : [JEE "97, 2]
Q.3 The function f(x) = [X]?— [x?] (where [y] is the greatest integer less than or equal to y), is discontinuous
at:
c A) allintegers %Bg all integersexcept 0 & 1
o C) all integers except 0 D) all integers except 1
o [ JEE '99, 2 (out 0f 200) ]
(@) ™
L_G @+ax)"* for x<0 N
>Q.4  Determine the constants a, b & ¢ for which the function f(x) =| b for x =0 iscontinuous at§
U>)~ % for x>0 ®
m x+1)Ys -1 %
n x=0. [REE'99,6] o
<Q.5 Discuss the continuity of the function
© VD) _ o
E. R X#1
fix)= 1" +2
§ 1, x=1
atx=1. ] [ REE 2001 (Mains) , 3 out 0of 100 ]
o Short Revesion (DIFFERENTIABILITY)

ETHINGS To REMEMBER :
ol. Right hand & Left hand Derivatives ;

f(a+h)—f(a
¢y definition : f(a) = Limit % ifit exist

C

%(i) The right hand derivative of f’ at x =a
% denoted by f'(a*) is defined by :
B .\ f(a+h)-f(a)
9  r@=t
o) provided the limit exists & is finite.
(i) The left hand derivative : of fatx =a
: denoted by f'(@*) is defined by .
f h)—f(a
% f ) it 2E-RZE,
.. Provided the limit exists & is finite.
Q We also write ' ﬂ N =1'.(a) & f'(a)=f'_(a).
0 * This geomtrically means that a unique tangent with finite slope can be drawn at x =aasshown inthe-
Qo figure.
Q(iii)  Derivability & Continuity. :
= (@ Iff'(a) exists then f(x)-is derivable at x= a = f(x) is continuous at x = a.
(b) Ifa function f is.derivable at x then f is continuous at x.
imit F(x+h)-f(x) .
Cfr(yy — Limit

For: f'(x)= 5M! . exists.

AISO F(x + h)—F (x)= 1 * T])_f(x).h[h = 0]

Therefore :

. f(x+h)—f(x) .
L t = —
hILnOI [f(x + h)—f(x)] = thTolt H h=f'(x).0=0

Therefore Lhig‘o't [f(x +h)—f(x)]=0= Lhig‘oit f (x+h) = f(x) = fis continuous at x.

Note : Iff(x) is derivable for every point of its domain of definition, then it is continuous in that domain.
The Converse of the above result is not true :
“IFfIS CONTINUOUSAT x, THEN f IS DERIVABLE AT x” IS NOT TRUE.

e.g. the functions f(x) = | x| & g(x) = x sint : x = 0 & g(0) = 0 are continuous at
X

Download Study Package from

x = 0 but not derivable at x = 0.

LNoTe CAREFULLY :

Ll(@) Letf’.(a)=p &f' (a) = qwhere p & q are finite then :

0] p =q= fisderivable at x=a = fis continuous at x = a.

(ir) p #q = fis not derivable at x = a.

It is very important to note that f may be still continuous at x = a.

In short, for a function f:

Differentiability = Continuity ; Continuity = derivability;

Non derivibality= discontinuous ; But discontinuity = Non derivability

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0903 903 7779, 098930 58881.
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Q.14

Q.15

If a function f is not differentiable but is continuous at x = a it geometrically implies a sharp corner at
X =a.
DerIVABILITY OVER AN INTERVAL : f (x) is said to be derivable over an interval if it is derivable at
each & every point of the interval f(x) is said to be derivable over the closed interval [a, b] if :
for the pointsaand b, f'(a+) & f'(b—) exist &
for any point c suchthata<c<b, f’(c+) & f'(c-) exist & are equal.
1 If f(x) & g(x) are derivable at x = a then the functions f(x) + g(x), f(x) — g(x) , f(x).g(x)
will also be derivable at x = a & if g (a) = 0 then the function f(x)/g(x) will also be derivable at x = a.
If f(x) is differentiable at x = a & g(x) is not differentiable at x = a, then the product function F(x) = f(x)
g(x) can still be differentiable at x =a e.g. f(x) = x & g(x) :7 X F
If f(X) & g(x) both are not differentiable at x = a then the prod cﬁ function;
F(x) = f(x)- g(x) can still be differentiable atx = a e.g. f(x) = er &g(x) = |x .
If f(X) & g(x) both are non-deri. at x = a then the sum function F(x) = f(x) + g(x) may be a differentiable
function. e.g. f(x) = ‘XW &g(x)=- | x?-
I f(x) is derivable at x =a = f’(x) is continuous at x=a.

x?sind if x#0

1
e.g. f(x) :{O S

X
A surprising result : Suppose that the function f (x) and g (x) defined in the interval (x,, X,) containing
the point X, and if f is differentiable at x = x, with f (x,) = 0 together with g is continuous as x = X, then
the function F (x) = f(x) - g (x) is differentiable at x ='x;
e.g. F (x) = sinx - x2% is differentiable at x = 0.

EXERCISE-4

Discuss the continuity & differentiability of the function f(x) = sinx + sin | x
of the graph of f(x).
Examine the continuity and differentiability of f(x) = [ x| + [x—1| + [x-2| x e R.
Also draw the graph of f(x).
Givena function f gx defined for all real x, and is such that

f (x + h)—1(x) <6h? for all real h and-x. Show that f (x) is constant.

1 for —o0<x<0
A function fis defined as follows : f(X) = | 1+sinx for. 0<x<Z

page 15 of 23

, X € R. Drawarough sketch

2
2+ X=% for FSX<F0

Discuss the continuity & differentiability atx = 0 &x =n/2.

Examine the origin for continuity & derrivability in the case of the function f defined by
f(x) =x tan-1(1/x) , x = 0 and f(0) = 0.

Letf(0)=0and f'(0) = 1. For a positive integer k, show that

1 X X 11 1
Lim—|f(X)+f| < |[+....0 = | =4+ =+=+.....c =
x—0 X( % (2] (k]} 1+2+3+ +k

1.1
Let f(x) = xe ‘X‘“J :x#0, f(0) = 0, test the continuity & differentiability at x= 0
1£f(x)= | x—11]. ([x] ~[-x]) , then find f'(1*) & f'(1") where [x] denotes greatest integer function.
ax?-b if [x<1 _
Iff) = it >1 is derivable at x = 1. Find the values of a & b.

X

. . . -1 , —2<x<0
Let f(x) be defined in the interval [-2, 2] such that f(x) :{ w1 . 0<x<?

g(x) =f(| x| )+ [f(x) | . Test the differentiability of g(x) in (- 2, 2).

Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0903 903 7779, 098930 58881.

Given f(x) =cos| sgn [;AD where sgn (.) denotes the signum function & [.] denotes the greatest
X — |X

integer function. Discuss the continuity & differentiability of f (x) at x =+ 1. =
Examine for continuity & differentiability the points x = 1 & x = 2, the function f defined by
f(X):{x[x] , 0<x<2

where [X] = greatest integer less than or equal to x.
(x=1) [x], 2<x<3

eko Classes

Dxbx|
f(x) = x.Lﬁ , X# 0 & f(0) = -1 where [x] denotes greatest integer less than or equal to x. =
Test the differentiability of f(x) at x = 0.

2Xx-3 for x>1
Discuss the continuity & the derivability in [0, 2] off(x) = | - X1 for

sin—- for x<1
where [ ] denote reatesr integer function .
If f(x) = -1 + ?x—l , —-1<x<3; gx)=2- |x+1], -2 <x<2, then calculate
(fog) (X) & (gof) (x). Draw their graph. Discuss the continuity of (fog) (X) at x =—1 & the differentiability
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of (gof) (x) atx =
ax(x-1)+b whenx<1
f(x) = |x-1 when1<x<3

px>+0gx+2 whenx >3
Find the values of the constants a, b, p, q so that

The function ;

f(x) is continuous for all x (i) f'(1)doesnotexist (i)  f'(x)iscontinuousatx=3 o
1/x -1/x
Examine the function, f(x) = x. aﬂx — @ —,X#0(a>0)andf(0) =0 for continuity and existence of%
a -1/x
the derivative at the origin. =
Discuss the continuity on 0 <x <1 & differentiability at x = 0 for the function. %
f(x):x.sinlsin . where x=0, x=1/rn & f(0)=f(1/rx) =0, o
X  xsini
r=1,2,3,....

1-x , (0<x<1)

f(x)=| x+2 , (1<x<2) Discuss the continuity & differentiability of
4-x , (2<x<4)

y=f[f(x)] for0<x<4.

2 c032i if x=0
X
Consider the function, f(x) = {
0 if x=0
: . 1 _
(@  Showthatf'(0)exists and find its value (b)  Showthatf' (E) does not exist.

() For what values of x, f'(x) fails to exist.

Discuss the‘Continuity & the derivability of 'f'where f (x) =degree of (W + U2 + 2u =8)at x =2,
Let f (X) be a function defined on (-a, a) with a > 0. Assume that f(x) is continuous at x = 0 and

o f(x)- f(kx)
Lim ————= =q ,where k€ (0, 1).then compute f' (0*)and f' (07), and comment upon the i

0
o)l(lﬁerentlablllt of fatx=0. : ) _
A function R — R satisfies the-equation f(x +y) = f(x). f(y) for all x, y inR &m
f(x) # O for anyx iInR. Let the function be differentiable at x =0& f(0) = 2. Show that f'(x) = 2f(x) for. <

Phone : 0903 903 7779, 098930 58881.

hopal

all X in R. Hence determine (x). B
Let f(x) be a real valued function not identically zero satisfies the equation, v
f(x +y") = f(x) + (f(y))" for all real x & y.and t’' (0) >0 where n (>1) is an odd natural number. Find .
A functlon f: R —>Rwhere R is a set of real numbers satisfies the equation 0
f( X+y )= )+ 1) +10) for all X,y in R. If the function is differentiable at x = 0 then show that it is. %
differentiable for all xin R. T
EXERCISE-5 i

_— o
Fill in the blanks: g
i 2 2 >

I£(x) is derivable at x = 3 & f/(3) = 2, then LIMit TE+D )2_hzf (Calipis . 2
U)

() = | sinx | &g(x) =3 then flg(x)] is & at x = 0. (State continuity and derivability) =
=

Let f(x) be a function satisfying the condition f(—x) = f(x) for all real x. If f'(0) exists, then its value is .5
(]

I [%)]
X x=0 g

For the function f(x) =| 14 e¥* ' , the derivative fromthe right, ¥ (0*) = & the derivative O
0, x=0 2

(]

}_

fromthe left, f'(07) =

The number of points at which the function f(x) = max.{a—x, a+Xx, b}, —oo <x <o, 0 <a<b cannot
be differentiable is

Select the correct alternative : (only one is correct)

Let f(x) :_|—| for x# 0 & f(0) = 1 then,
sSin X

(A) f(x) isconti. & diff.atx=0 (B) f(x) is continuous & not derivable at x =0
(C) f(x) isdiscont. & not diff. atx =0 (D) none

Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.



Get Solution of These Packages & Learn by Video Tutorials on www.MathsBySuhag.com

7{[x] Ti\[_ x]] -°
_ log, (a|[x] + [—x]|)X a—l for x|=0;a>1 _
Q.7  Givenf(x)= 342X where [ ] represents the integral

g 1 0 for x=0
) part function, then :
o (A) fis continuous but not differentiable at x =0 (B) fiscont. & diff. at x=0
f__‘s (C) the differentiability of 'f' at x = 0 depends on the value ofa
S (D) fis cont. & diff. at x =0and for a=e only.
NQ.8  Forwhat triplets of real numbers (a, b, ¢) with a= 0 the function

f(x) = X ) X= . isdifferentiable for all real x ?

ax“ + bx + ¢ otherwise
(A) {(a, 1-2a,a)| agR,a=0} (B){(a, 1-2a,¢c)| a,ceR,a=0}

(C){(a, b, c)f a,bceRatb+c=1} (D) {(a, 1-2a,0)| aeR, a0}

A function f defined as f(x) = x[x] for —1 <x < 3where [X] defines the greatest integer < xis:
(A) conti. at all points in the domain of f but non-derivable at a finite number of points

(B) discontinuous at all points & hence non-derivable at all points in the domain of f

(C) discont. at a finite number of points but not derivable at all points in the domain of

(D) discont. & also non-derivable at a finite number of points of f.

©
©

m
n
=
©
=
o
£0Q.10 [x] denotes the greatest integer less than or equal to X. If f(x) = [x][sin 7x] in (=1,1) thenf(x) is :
[e) (A)cont.atx=0 (B) cont. in(-1,0)
o (C) differentiable in (-1,1) (D) none
Q.11  Aftunctionf(x) =x[1+(1/3) sin (Inx?)], x=0.] ] = integral part f(0) = 0. Then the function :
% (A)iscont.atx=0 (B) is monotonic
%) (C) is derivableat x =0 (D) cannot be defined for x <-1
@© _v if x<0
%Q. 12 The function f(x) is defined as follows f(x) =| x° if 0<x<1 thenf(x)is:
—54) o x+1 if x>l
— (A) derivable & cont. atx=0 (B) derivable at x = 1 but not cont. atx =1
: (C) neither derivable nor cont. at x=.1 (D) not derivable at x="0 but cont. atx =1
%Q.ls Iff(x) = )(()Jr O+ xsindg :2: ))i 7 8 where {x} denotes the fractional part function, then :
.. (A)'fiscont. &diff.atx=0 (B) 'f'is cont.but not diff. at x=0
Q (C) T iscont. & diff. at x =2 (D) none ofthese
BQ. 14 The set of all points where the function f(x) :ﬁ isdifferentiable is :
Q (A) (-, ) (B)[0, ) (C)(=20,0)U(0, 0) (D) (0, ) (E)none
= Select the correct alternative : (More than one are correct)
£0Q.15 Iff(x)=[2x+1]| + [x—2] thenf(x)is:
@] gA; cont. at all the points %Bg conti. at x = 2 but not differentiable at x =—1/2
“— C) discontinuous at x=—1/2 & x =2 D) not derivable at x =—1/2 & x =2
©Q.16 1(x) = | [X]x lin—1<x<2,where [X] is greatest integer < x thenf(x) is :
=) (A) cont.atx =0 (B) discont. x =0 (C)notdiff.atx=2 ~ (D) diff. atx =2
Q.17  f(x) =1+ x.[cosx] in0<x<m/2,where [ ] denotes greatest integer function then,
% (A) Itis continuous in 0 < x < mt/2 (B) Itisdifferentiable in 0 <x < m/2
o (C) Its maximum value is 2 (D) Itisnot differentiable in 0 < x< /2
>‘Q. 18 f(x) = (Sin'1x)2 Cos (1/x) if x= 0 ;f(0) =0, f(x) is :
S (A) cont. no wherein-1<x<1 (B) cont. every wherein—1<x<1
=) (C) differentiable no wherein—1<x<1 (D) differentiable everywherein—1<x<1
T T
%Q.lQ f)= | x| + [sin| in(—?zj.ltis:
8 A; Conti. no where ?Bg Conti. everg where
- C) Differentiable no where D) Differentiable everywhere except at x =0
=Q.20 Iff(x)= 3(2x+3)23 + 2x+3 then,
(@) (A) f(x) is cont. but not diff. at x =—3/2 (B) f(x) is diff. at x=0
()] (C)f(x)iscant.atx=0 (D) f(x) is diff. but not cont. at x =—3/2
Q.21 Iff(x) = 2+(T sint x|, itis:
L (A) continuous no where (B) continuous everywhere in its domain
nd (C) differentiable no where in its domain (D) Not differentiable at x=0
LLQ.22 Iff(x)=x2 sin(1/x),x= 0and f(0) =0then,
(A) f(x) is continuous at x=0 (B) f(x) is derivable at x=0
(C) f'(x) is continuousat x=0 (D) f’"(x) isnot derivable at x =0

Q.23 Afunctionwhich is continuous & not differentiable at x=01s
A) f(x) :xTorx<O & f(x) =x2forx>0 B) g(x) =xforx<0 &g(x) =2xforx>0
C)h(x)=x|x| xeR DK(X)=1+"X‘,X€R
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IfSinx + |y| =2y thenyasa function of X is :

(A) defined for -1 <x<1 (B) continuous at x =0
(C) differentiable for all x (D) such that & = for—1<x<0
dx  31-x2
Let f{x) = Cosx & H(x) = Min[f(t)/0<t<x] for 0<x<Z then
Z=X for Z<x<3 o
(A)H (x) is cont. &deri. in [0, 3] (B) H(X) is cont. but not deri. at x = 7/2 N
(C) H(x) is neither cont. nor deri.atx==/2 (D) Max. value of H(x) in[0,3] is 1 o%
EXERCISE-6 P
g
Determine the values of x for which the following function fails to be continuous or differentiable Q
1-x , Xx<1
f(x)= {(1-x) (2-x) , 1<x<2, Justifyyour answer. [JEE’97, 5]
3-X , X>2
Let h(x) = min {x, x?}, for every real number of x. Then :
(A) hiscont. for all x (B) his diff. for all x
C)h(x)=1,forallx>1 (D) his not diff. at two values of x. [JEE'98, 2]
) o ) o ) 2+ (1—x2) X <1
Discuss the continuity & differentiability of the function f(x) = 5 .
2= , |x|>1
[REE'98, 6]

The function f(x) = (x2— 1) | x2—3x+2| +cos (| x|) isNOT differentiable at :
A)-1 (B)O )1 (D)2
[ JEE 99, 2 (out 0f 200) ]
Let f: R — R beany function. Defineg: R—> Rbyg(X) = | f(X) | forall x. Then gis
(A) onto iffisonto (B) one one if f Is.oneone
(C) continuous if fis continuous (D) differentiable if f is differentiable:
[ JEE 2000, Screening, 1 out of 35]

Discuss the continuity and differentiability of the function,

L |X|Zl
1+ (x| !
fx) =| “H X

T2

[ REE, 2000 (3)]

X<

[JEE 2001 (Screening) ]
Let f : R — R be a function defined by , f (x) = max [x, x®]. The set of all points where
f(x) is NOT differentiable is :
A{-11r @B {10e ©f,1}  (D){1,0,1}
The left hand derivative of , T (x) = [ x] sin (xXx) at x=k , k aninteger is :
(A) (-1 (k=1)n (B) (-1 T(k-1)n
(C) (-1)Fkm (D) (-1 tkn
Which of the following functions is differentiable at x =0 ?
(A)cosﬁ\x\)ﬂx\ B)cos (x|) - [x]
(©)sin(Ix])+ [x| ©@)sin(Ix])- Ix]

Let a € R. Prove that a function f : R — R is differentiable at o if and only if there is a function
g : R —> R which is continuous at o and satisfies f(x) — f(at) = g(x) (x— o) for all x e R.

[JEE 2001, (mains) 5 out of 100]
The domain of the derivative of the function

tan'x if [x|<1

f(x) = %(|x|—1) if x| >1 18

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0903 903 7779, 098930 58881.

(A) R-{0} (B)R-{1} (CR-{-1} (D)R-{-11}

[JEE 2002 (Screening), 3]
Letf:R —> Rbesuchthatf(1)=3andf’(1l) =6. The Limit ( fid+ X)] equals

x—0 f2)

(A1 (B) e12 (C) €2 (D) e®

[JEE 2002 (Screening), 3]

x+a if x<0 x+1 if x<0

f(X):{|x—1| if x>0  and g(X):{(x—l)2+b if x>0
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Where aand b are non negative real numbers. Determine the composite function gof. If (gof) (x) is
continuous for all real x, determine the values of a and b. Further, for these values of aand b, is gof
differentiable at x =0? Justlfy your answer. [JEE 2002, 5 out of 60]

Q.12 Ifafunctionf:[-2a, 2a] — Risanodd function such that f (x) = f (2a—x) for x € [a, 2a] and the left
hand derivative at x = a is 0 then find the left hand derivative at x=—a.
[JEE 2003, Mains-2 out of 60]

.13(a) The function given by y = || x| -1| is differentiable for all real numbers except the points
(A){0,1,-1} (B)£1 €)1 (D)-1

ySuh%g.com

1
(b) If f(x) is a continuous and differentiable functionand f (H] =0,vn>1andn eI, then

(A f(x)=0,x€e (0, 1] (B)f(0)=0,f'(0)=0
C)f'x)=0=1"(x),x € (0, 1] (D) f(0) =0and " (0) need not to be zero
[JEE 2005 (Screening), 3 + 3] i
(c) If | f(x,)—f(x,) | £ (x,—x,)% forallx, x, TR. Find the equation of tangent to the curve y = f (x) at the°°
>point (1, 2). [JEE 2005 (Mains), 2]

Q.14 Iff(x) =min. (1, x?, x3), then
(A) f(x) is continuous ¥ x € R (B) f'(x)>0, OVx>1
(C) f(x) is not differentiable but continuous v X € R
(D) f(x) is not differentiable for two values of x

page 19 of 23

[JEE 2006, 5 (-1)]

EXERCISE-7(Continuity)

Part : (A) Only one correct option
\/(a2 —ax+x2) —\/(a2 +ax+x2)

www. TekoClasses.com & www.MathsB

oo
O
o
%)
o
©
o
o
o
N~
N~
N~
S
o
™
o
1. The value of f (0), so that the function, f (X) = \/(a+x) —\/(a—x) (a>0) becomesg
continuous for all x,.is given by : o
(A) aya (8) Va (©) - a (D)-a+a S
_ sinl/x) , x#0 _ . o
2. The value of R which makes f (x) = continuous atx =0 s: —
, Xx=0 8
. (A)8 B)1 -1 (D) None of these 2
O] _ _ . cos(sin x) ~ cos X m
=3. A function f(x) is defined as below f(x) = 2 , Xz0andf(0)=a =
8 f(x) is continuous at x = 0.if a equals ()
O (A)O (B)4 ()5 (D)6 ¢
; 1 b . . T T . D:
E4. Let f(x) = (sin x)@ X # > If f(x)is continuous at x = £} then f 5)is -
o (A) e (B) 1 (©)0 (D) none of these )
o VLt px) —/A-px) S
o < ,-1<x<0 =
8'5. f(x) = —_— 0<x <1 'ScONtinuous in the interval -1, 1], then 'p'is equal to: N
- X—2 T o
3 (A) -1 (B) - 1/2 (C) 1/2 (D) 1 >
(a 1 <
%6. Let f(x) = (X +Ej [X]| when — 2 < x < 2. where [ . ] represents greatest integer function. Then a
-] (A) f(x) is continuous at x = 2 (B) f(x) is continuous atx =1 0
5 (C) f(x) is continuous at x =—1 (D) f(x) is discontinuous at x = 0 <
_07. The set of all points for which CEU
G _Ix=3] ) o . i o
o f(x) = Ix—2| + [+ x] where [.] represents greatest integer function is continuous is %
c (AR (B)R-[-1, 0] a
= (C)R- ({2U[-1,0) (D)R—{(-1,0)un,nel} .
()] - o
LIJ8' The function f (x) = [x] cos ( > n, ([.] denotes the greatest integer function) is dicontinuous at: —Ef)
L (A) all x B)x=n/2,nel-{1} (C)nox (D) x which is not an integer =
Y. Let [x] denote the integral part of x € R and g(x) = x — [x]. Let f(x) be any continuous function with
LL f(0) = (1) then the function h(x) = f(g(x)) :
(A) has finitely many discontinuities (B) is continuous on R
(C) is discontinuous at some X = ¢ (D) is a constant function.

Iog(4x_3)(x2—2x+5) if 3 J<x<1&x>1
10. The function f(x) is defined by f(x) = 4 T

(A) is continuous at x = 1
Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.
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is discontinuous at x = 1 since f(1*) does not exist though f(1-) exists

(C) is discontinuous at x = 1 since f(1-) does not exist though f(1*) exists
(D) is discontinuous since neither f(1°) nor f(1*) exists.
o H Y
Letf(x) = 1 S|nx2 . fn (sinx) x#— The value of f (Ej so that the function is continuous
(r-29° n(1+n° - dmx+4x7) 2
at x = n/2 is:
(A) 1/16 (B) 1/32 (C)-1/64 (D) 1/128
x? if xis irrational ™
Let f(x) = e . then: N
1 if xis rational S
(A) f(x) is discontinuous for all x (B) discontinuous for all x exceptatx = 00Q
(®) discontinuous for all x exceptatx=1or-1 (D) none of these N
Let f(x) = [x?] = [X]?, where [ . ] denotes the greatest integer function. Then %
(A) f(x) is discontinuous for all integeral values of x _ _ ]
(B) f(x) is discontinuous onlyatx=0,1 (C) f(x) is continuous only at x = 1 o
(D) none of these

Let f(x) be a continuous function defined for 1 < x < 3. If f(x) takes rational values for all x and f(2) = 10 _;
then the value of f(1.5) is

(A)7.5 (B) 10 (OK:] (D) none of these
Let f(x) = Sgn(x) and g(x) = x (x> —5x + 6). The function f(g(x)) is discontinuous at

(A) infinitely many points (B) exactly one point

(C) exactly three points (D) no point

1
The function f(x) = {Xz {7} } , X >0,is[.]represents the greatest integer less than or equal to x

(A) continuous at x =1 (B) continuous atx = -1
(C) discontinuous at infinitely many points (D) continuous atx =—1
_ _ im @ sinnx)' 1|
The function f defined by f(x) = /% . —(1+sinnx)t L1l s
(A) everywhere continuous (B) discontinuous at all integer values of x
(C) continuous.atx="10 (D) none of these
22K+ (x} Zq
If [x] and {x} represent integral and fractional parts of a real number-x;and f(x) = m X# 0,
f(0) = log, a, where a>0, a # 1, then _ _
(A) f(x) is'continuous at x =0 (B) f(x) has a-removable discontinuity at x = 0
(©) )l('_rg f(x) does not exist (D) none of these

If f(x) = \/x and g(x) = x—1, then

(A)fog is continuous on [0, ) (B) gof is continuous on [0, )
(C) fog is continuous on [1, «) (D) none of these
x™ sin1 , x>0
The function f(x) = 0 X _ is-continuous at x = 0 if
(A)m=>=0 B)Ym=>0 (Chm<1 (D)m=>1
Let f(x) = m ([ .]denotes the greatest integer function) then
(A) domain of f(x) is (2n t + =, 2n © + 27) U {2n © + 7/2}
(B) f(x) is continuous when x € (2n nt + =&, 2n © + 2n)
(®) f(x) is continuous at x = 2nw + ©/2

(D) f(x) has the period 2n
Let f(x) = [x] + ¥X—[X] , where [x] denotes the greatest integer function. Then

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0903 903 7779, 098930 58881

(A) f(x) is continuous on R* (B) f(x) is continuous on R
(C) f(x) is continuouson R —1 (D) discontinuous at x =1
o , xel

Let f(x) and g(x) be defined by f(x) = [x] and g(x) = {xz e ; 1 (where [ . ] denotes the greatest
integer function) then
(A) 'X'_r?l g(x) exists, but g is not continuous at x = 1
(B) 'X'_r?l f(x) does not exist and f is not continuous at x = 1
© gof is continuous for all x (D) fog is continuous for all x
Which of the following function(s) defined below has/have single point continuity.

1 if xeQ x ifxeQ
A) f(x) = B X) = .
(A6 {o if x ¢Q (B) g L—x if x 2Q

x if xeQ x if xeQ

C) h(x) = . D) k(x) = )
() hx) {0 if xeQ (B k&) {—x if xeQ
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EXERCISE-8

Discuss the continuity of the function, f(x) atx = 3, if
) = x[x] ,if 0<x<3
C|(x-D[x] ,if 3<x<4

where [.] denotes greatest integer function.

1-sin3x

2
3cos2x x<nl N
Find the values of 'a' & 'b"' so that the function, f (x) = b(l asinx) X=1/2 s continuous at's
_ 5 2
no2x7 X>/ N
X = n/2. %
e*-1 o]
_ o _ n(d+2x) X#0 _ _ _ Q
Discuss the continuity of the function, f (x) = 0 at x = 0. If discontinuous, find the
7 X =

nature of discontinuity ?

If f(x) = x + {- x} + [x], where [x] is the integral part & {x} is the fractional part of x. Discuss the
continuity of fin [-2, 2]. Also find nature of each discontinuity.

1+x ,0<x<2
Let f(x) = 3-x 2<x<3° Determine the form of g(x) = f (f(x)) & hence find the point of discontinuity
of g if any.
Examine the continuity at x = 0 of the sum function of the infinite series:
X X X
+ + e 00
X+1 (X+D(2x +1) (2x+1)(3x+1)
Sin3x + A sin 2x + B sin x . ) . )
If f(x) = 5 (x # 0) is continuous at x = 0. Find A & B. Also find f (0).

X
Let [x] denote the greatest integer function & f(x) be defined in a neighbourhood of 2 by

exp| (X +2)= [x+];||n4 -16
X<2

f(x) = 4X—16
A Lzcos(x-2) x> 2

(x—2)tan (x-2)
Find the values of A & f(2) in order that f(x) may be 'continuous at x = 2.

Limit «(2+ sinx)"+ Inx

T2 4 (@ sinx)”

Let f(x +y) = f(x) + f(y) for all x=y and if the function f(x) is continuous at x = 0, then show that f(x) ISD:
continuous at all x.

If f(x - y) = f(x)=f(y) for all x, y and f(x) is continuous at x = 1. Prove that f(x) is continuous for all x except~
atx =0. Givenf(1) = 0.

(x+2yj _ feor2f(y)
If f 3 =3
X € R.

Discuss the continuity of the function f.(x) =

K. Sir), Bhopal Phone : 0903 903 7779, 098930 58881.

Vv X,y € R and f(x) is continuous at x = 0. Prove that f (x) is continuous for all

max™ {f(t);0<t<x,0<x<2

, then discuss the continuity of g(x) vx>0.
3x-4 ;X >2

If f(x) = sinx and g(x) = {

FREE Download Study Pack

Que. From Compt. Exams
(Already given with Function)

Limit Lollypop Sheet Given
Assertion & Reasons

(DOWNLOAD EXTRA FILE FOR
LIMIT ,CONTINUITY, DIFFRENTIABILITY)

Teko Classes, Maths : Suhag R. Kariya (S.

for 34 Yrs. Que. of IIT-JEE
&
10 Yrs. Que. of AIEEE
we have distributed already a book

Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.



Get Solution of These Packages & Learn by Video Tutorials on www.MathsBySuhag.com
CONTINUITY

EXERCISE-1

EQl. f(0*) =-2; f(0") = 2 hence f(0) not possible to define
oQ2 (a)-2,2,3(b) K=5(c)even
OQ3. vy (X)iscontinuousatx=0forall nand y(x) is dicontinuous at x =0

%Q 4. fiscont.in-1<x<1 Q5. Pnotpossible.

£Q6. (a)4-3J2+a, (b)a=3
NQ7. g(x)=2+xfor0<x<1,2-xforl<x<24-xfor2<x<3,
> g isdiscontinuousatx=1&x=2
Dos A=1;f2)=1/2 Q9.a=0;b=-1
=Q.11  f(f(x) ) is continuous and domain of f(f(x) ) is[-4, v/61
gQ 12. gofisdis-cont.atx=0,1&-1
Q13. a=1/2,b=4 Ql4. a=-3/2,b=0,c=1/2

%Q 15. A=-4,B=5,1f0)=1 Q 16. discontinuousatx=1,4&5
Q 17. discontinuous at all integral valuesin[-2, 2]
odQ 18. locus (a, b) — x, yis y = x — 3 excluding the points where y = 3 intersects it.
£ 1

20.5 22. —
o 2 %
@ manx) if 0<x<Z o
nQ 25 k=0;g(Xx)= e = - Hence g(x) is continuous everywhere.
7)) 0 if 2<x<%
@ 4 2
Q 39
_SzQ 26. g(x)=4(x+1)and limit=- 7
= (en2f

1 /n2
:Q28. a=—=,g(0)=—"
§Q 5 9(0) ==
Q29. f(0) :% - f(0") :ﬁ = fisdiscont. atx=0;

) g(0")=9g(0)=9g(0) =n/2 = giscont.atx=0
EQ 30. the function fis continuous everywhere in{0;2] except for x =0, % ,1&2.
)
= EXERCISE-2
gQ 1. (a) false; (b) false ;(c) false ; (d) false ; (e) false ; (f) true ; (g) false ; (h) true

Q2. (a)c:il;(b).xil,—l&x:O;(c).1;(d).a:%, b:-% (e). 1/2
S0 3. (a)D(b).B,C(c).C,D (d).B (e).C (f). A (g). B (N)A®{)D (A (K)C

@©

v

@

o EXERCISE-3

gQ.l R—[-1, 0); discontinuous for all integral values in domain except at zero

‘N 2

Do2 10 Q3 D Q4 a=Ing; b:%;czl

©Q.5 Discontinuousat x=1; f(1*) =1 and f(1") =-1

EE I I i S S S e S e S S S S S S e

ke
o
% DIFFERENTIABILITY
a
LL

EXERCISE-4

EI:JQ 1. f(x) is conti. but not derivableatx=0 Q2. conti. V x € R, not diff. atx=0,1 & 2

LLQ 4. conti. but not diff.at x =0 ; diff. & conti. at x=7/2 Q 5. conti. but not diff. at x=0
Q7. fiscont. but not diff. atx=0 Q8.f(1H)=3,f(1)=-1
Q9.a=1/2,b=3/2 Q 10. not derivableat x=0&x =1

Q 11. fiscont. & derivable at x =—1 but f is neither cont. nor derivable at x=1
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Q 12. discontinuous & not derivab

Q 13. not derivableatx =0

Q 14.fisconti.at x=1,3/2 & disconti. at x =2, fis not diff. at x=1, 3/2, 2
£Q15. (fog)(x) =x+1for—2<x<-1,—(x+1)for—-1<x<0&x-1 for0<x<2.
(fog)(x) is cont. at x =—1, (gof)(x) =x+1for-1<x<1&3-xforl<x<3.
(gof)(x) is not differentiable at x=1

e at x =1, continuous but not derivable at x = 2

ag.co

1
gQ 16. a;t],b:O,pZEand q=-1

@Q 17. Ifae(0,1) f'(0)=-1; f'(07)=1 = continuous but not derivable
m a=1; f(x) =0 which is constant = continuous and derivable

Ifa>1 f'(07)=-1; f'(0*) =1 = continuous but not derivable
conti. in 0 < x <1 & not diff. at x =0

-Q.19 fis conti. but not diff. at x =1, disconti. at x =2 & x = 3. cont.& diff.at all other points

ro)
&

20 @ =00 |%|=-Zaar|L|=2 :
Q.20 (a) f'(0)=0, (b) g |= 5 an 3 —2,(c)x 2n+1nel

o Q.21 continuous but not derivable at x = /2 Q.22 '(0) = ——

1-k
Q.24 f(x)=x = f(10) =10

EXERCISE-5

m & www.Maths

@D
)
X

O
N
w

Py
X

<

Q.6 C Q.7 B Q.8 A
Q.10 B Q11 A Q.12 D
Q.14 A Q.15 A /B,D Q.16 A, C
Q.18B,D Q.19B,D Q.20 A B, C
Q.22 A,B,D Q.23 A, B,D Q.24A,B,D

EXERCISE-6

NNEFE - OO
Ol N Ww
>mPHgOnm
O0Ow

ebsite: www.TekoClasses.c
QOOO0OO0O0

conti. but not derivable at x =1, neither cont. nor deri. at x =—1 Q.4D

from w
leyorerele
K\)\lmoor—\

f'(a)=0 Q13 (@) A (b) B, (c)y-2=0 Q14 AC

Q.2 contii & diff, Q.3 0 Q.4 f'(0)=0,fQ)=1

f(X) is conti. & diff. at x =1 ; f(x) IS not conti: & not diff. at x=2 Q2 ACD

C Q.6  Discont. hence not deri. atx=1 & —1. Cont. & deri.atx=0
(@)D, (b)A,(e)D Q9 D Q10 C Q.11 a=1;b=0(gof)'(0) =0

Continuity EXERCISE- 8

EXERCISE- 7

Study Package fr

Removable isolated point

oaHd
O
N
(W)
w
>
N
(vs)
o1
(vs)
()]
(W)
~
(W)

‘c8. B 9. B 10.D 11.C 12.C 13.D 14.B

o o w Pk

gX)=2+x;0<x
o =2-x;1<x
D15. C 16.C 17.B 18.C 19. BC 20.BD —4-x.2<x
HZl. ABD 22. ABC 23. ABC 24.BCD

o
LL 8. A=1;f(2)=1/2

ININIA

11
21
31
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continuous atx = 3 2. a :E’

discontinuous at all integral valuesin [- 2, 2]

g is discontinuous atx =1 & x =2

6. Discontinuous 7. A=-4,B=5,1f0)=1

9. f(x) isdiscontinuous at natural multiples of

13. continuous for all x > 0 except at x = 2

page 23 of 23

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0903 903 7779, 098930 58881.



