~ and h >0.

i

 Definition of Limit : If x approaches a, i.e. x—»a, then
~ f(x) approaches |, i.e. f(x) -> |, where | is a real number,

Right Hand Limit : lim__- /(x) is the expected value of |

then | is called limit of the function f(x) . Symbolically ,

o 5

Left Hand Limit : lim,_,- f(x) is the expected value of
at x = a given the value of f near x to the leftofaie.,,

LHL =lim, _,- f(x) = lim,_, f(a — h), where h is very small

f at x=agiven the value of fnear x to the rightofai.e.,

.

ist i.e. finite and unique .



(i) LHL (at x=a) = RHL (at x = a) ~f(a)

Continuity in an interval : A function y = f(x) is said
to be continuous in an interval (a,b) iff f(x) is continuous at
every point in that interval and f is said to be continuous in
the interval [a,b] iff fis continuous in the interval (a,b) and
also at the point a from the right and at the point b from
the left .

Useful results for continuity :

(i) Every identity function is continuous .

(i) Every constant function is continuous .

(iti) Every polynomial function is continuous .

(iv) Every rational function is continuous .

(v) Alltrigonometric functions are continuous in
their domain .

(vi) Modulus function is continuous .

ppose f and g are two real functions , contin

imber a. Then ,

f+gis continuous at x




= it ira=?
= s ifx >

. Does lim, ,, f(x) exist ?

= Solution : LHL =lim_ ,,- f(x) =lim, ,,-(2x + 3)
=1lim, ,,[2(2 —h) +3] =
RHL =lim__,+ f(x) = lim,_,+(x +5)
—Hm, 2 +h 15 =17.
Hence LHL = RHL .
Therefore , limit exists and is equal to 7 .
Continuity at a point : A function f(x) is said to be

_continuous at apointx=a,if LHL (atx=a) =RHL (atx=a)
=,,,_f(a) orlim, , f(x) = f(a) .



_ (ii.)» f— g is continuous atx=a.
(iii) f.giscontinuousat x=a.
(iv) kfis continuous at x = a , where k is any constant .

(v) 6) is continuous atx=a|[ provided g(a) 0] .

Example 1 : Discuss the continuity of f(x) =5x—-3atx=-
3=

Solution : LHL (at x=-3) =1im;_[5(—3 —h) — 3] =-18
RHL (at x =-3) = lim;, ,,[5(-3 + h) —3] = —18.
And f(-3)=-18 .
So LHL=RHL =f(-3)=-18.

Hence , f(x) is continuous at x =-3..

Example 2 : Discuss the continuity of f(x) =
{sian ff s =0

sin3x

0 ifx=0

"_.i_!t.x=0 !




Atx =2, RHL =2a+b and f(2]

As function is continuous at>

Nowatx=10,LHL=10a+b :

Therefore, 10a+b =21 ....(2)
Solving (1) and (2) we get , a =
PRACTICE PAPER : NCERT EXERCISE



sin2x sin2x |
x—0 f(x) hmx—’o S i h x—»O ( x

— Also f(0) = 0.
. o ft [0

— So , f(x) is discontinuous at x=0.

Example 3 : Discuss the continuity of the functionf,
! ifx < —
2% F l<x- 1 . :

2 i

where fis defined by f(x) =

lution : Here we discuss the continuity of the

1,LHL=-2, RHL = -2 and



Therefore , f(x) is continuous at x = 1.

Hence , f(x) is continuous for every value of x i

Example 4 : Find the value of k , when the fi

Is continuous at x = 0 where f(x) = { x

+ COS X
k

Solution : Since function is continuous, so |
£(0) .
Here RHL =2 and f(0) = k .
Therefore , k=2.

Example 5 : Find the values of a and b such

5 if 1=

function is defined by f(x) = gax +h ir A e






