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CONTINUITY

The word ‘continuous’ means without any break or
gap. If the graph of a function has no break or gap or jump,

then 1t 1s said to be contiuous. 3
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CONTINUITY

A function which 1s not continuous 1s called a
discountiuous function. While studying graphs of

functions, we see that graphs of functions sin x, x cos x, ei/

etc., are continuous but reciprocal function 1 has break at

X
x =0, so 1t 1s not contiuous. Similarly, tan x, cot x, sec x etc.,

are also discontinous function. ——
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GRAPH OF CONTINOUS FUNCTION

Continuous function
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CONTINUITY AT A POINT

A function f is continuous at c if the following three
conditions are met.

1. f(C) is defined. (a point exists)
2. Lim f(x) exists. (nogapor jumpin the graph)

3. Lim f(X) =f(C). (no hole in the graph)

Continuity on an Open Interval:

A function is continuous on an open interval (a,b) if it is
continuous at each point in the interval. A function
that is continuous an the entire real line (- o0, o0 ) is
everywhere continuous.
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GRAPHICAL APPROACH TO DEFINITION
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EXAMPLE
(2x + 1, Kl
If f(x)=<k, x=1,1s continuous at x =1, then i AHL .
- 5x—2, x<l1 li'r //1)

the value of kis X— (7t
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0= o
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EXAMPLE

2x+1, x>1

If f(x)=1k, x=1,1s continuous at x =1, then
ox— 2, x<1

the value of & 1s

(a) 1 (b) 2 (c) 3 (d) 4

Ans: (c)
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IMPORTANT PROPERTIES

If y=1f(x)and y = g(x) are continuous functions at x = a, then

. -+ . .
functions f(x) — g(x) are also continuous at X = a, only in case of
X \NAAS

-
—

f(x) +g(x), g(a) # O
If y = f(x)and y = g(x) are discontinuous functions at x = a, then

+ : .
f(x) = g(x) may be continuous function at x = a
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DISCONTINOUS FUNCTION

A function f which 1s not continuous at a point x=¢a in
1ts domain 1s said to be discontinuous. The point a i1s called
a point of discontinuity of the function.
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CONTINUITY OF COMPOSITE FUNCTION

If the function u« = f(x)1s continuous at the point x = a
and the function y=g(x) 1s continuous at the point

1 = f(a),then the composite function y = gof (x) = g (f(x))1s
continuous at the point x = «.
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IMPORTANT RESULTS

All polynomials, logarithmic functions, exponential functions,

trigonometric functions, modulus function are continuous in their
—~————

domains. The greatest integer function is discontinuous at
N NA—A AT
Integers.



NDA 2 2024 LIVE CLASS - MATHS - PART 1

DIFFERENTIABILITY OF FUNCTION

Right hand derivative Right hand derivative of f
f(x) at x=a, denoted by f’ (a+0) of f'(a"), is the 7%(‘1‘“)
i fla+h)- fla)

h—0 h

Left hand derivative Left hand derivative of f(x) 7Z(l ‘)
at x=a, denoted by f'(a—0) or f'(a”), 1s the

lim fla—h)- f(a)‘
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DIFFERENTIABILITY OF FUNCTION

Let us consider the function f(x)=| x—1|,which can be
graphically shown,

Ya
N\
f(x)=—x+1 f(x)=x-1
f'(x)=—1 f(x)=1
0 1 2 3
A i

Which shows f(x) 1s not differentiable at x=1. Since,
f(x) gas sharp edge at x=1.
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1—cosx x%0
Q) If f(x)= x 1s continuous at x=0,
k , x=0
then the value of k1s
1
(a) O (b) =
. 21 {k = [[.m [ - a)ﬂi
s d) — =
© 5 @ - 1 X
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1—cosx
Q) If f(x)= x
k ,

then the value of k1s
(@) 0

1
(c) ZL

Ans: (a)

x#0 . ,
1s continuous at x=0,

x=0

1
(b)§

1
(d) 5
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Q)If the function[.\ F- odim [47‘51) = 'G") (l’ ’4)9
(a+bx, x<1 X =/ X1
f(x)=< 5, x =1 \"\/\-/\-/_AM/

b—ax, x>1 a+b(t) = 6
h _/ ST
is continuous, then what is the l — a(/) = h

value of (a + b)?

M5 (b) 10
(©) 15
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Q)If the function
(a+bx, x<1

f(x)=4 5 x =1
_b~ax, x>1

is continuous, then what is the
value of (a + b)?

(@) 5 (b) 10

(c) 15 (d) 20

Ans: (a)
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1+£, 0<x<2

Q)Let f(x)=1" " 2
| kx, 2<x<4
If lim f(x) exists, then what is the

xX— 2
value of k?
(@) -2 (0) -1
() 0 (d) 1

Ans: (d)
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Q) Let f(x)be defined as follows

f(x)=+

Which one of the following statements is correct in

2x+1, -3<x<-2
x—1, —-2<x<0

A

X + 2, 0<x<1

R W AA

respect of the above function?

(a) Itis discontinuous at x = — 2 but continuous at every other 0(

«

point.

(b), It is continuous only in the interval (- 8 2).
% It is discontinuous at x = 0 but continuous at every other

point.

AA

AN

(d) It is discontinuous at every pomta(
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@i=]

EXAMS

Q) Let f(x)be defined as follows
2x+1, -3<x<-2
f(x)=1x-1 -2<x<0
x+2  0<x<I

Which one of the following statements is correct in
respect of the above function?

(a) Itis discontinuous at x = — 2 but continuous at every other
point.

(b) It is continuous only in the interval (-3, - 2).

(c) ltis discontinuous at x = 0 but continuous at every other
point.

(d) It is discontinuous at every point.

Ans: (c)
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