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* LIMIT AND CONTINUITY |

BASIC THEOREMS ON LIMITS
lim,_, cx = clim,_, x
,c being a constant

If a function f (x) approaches L when x approaches
'a', we say that L is the limiting value of f (x)
symbolically it is written as limy_, f(x) = L
limy,q[g(x) + A(x) + p(x) +
LEFT AND RIGHT HAND LIMITS

If a function f (x) approaches a limit 1;, as x
approaches 'a' from left, we say that the left
hand limit of f(x) as x—»a is 1;

lim f(x) =1
X—a
Orlim,_of(a—h)=1;,h>0

If a function f (x) approaches a limit |, , as x
approaches 'a' fromright, we say that the right
hand hand limit of f(x) as x—»a is I,

lim f(x) =1,
x—at
Orlim,_,of(a+h)=1,,h>0

lim, .+ f(x) =1 ] >
lim,q f(x) =1

and lim,_,,- f(x) =1

lim, +f(x) =1

and  lim,_,- f(x) = =

lim,._,, f (x)not exit

lim, , + f(x) orlim,_,,- f(x) does not exit
= lim,_, f(x)not exit

=15 limy L, 9(0) +limyq A(X) +

lim,_,p(x)+.....

limyq[f (). g ()] =
lim £ (o). lim g (x)
f(x)} _limy,gx

g " limygx

lim,_,, {

LIMITS OF SOME OF THE
IMPORTANT FUNCTIONS

xM_gh
lim — =na"
xX—>a x—a

1 wherenis a

positive integer

lim,_,osinx =

0 and lim,_,ycosx = 1

lim, (1 + x)/*=¢

lim,_,, @ = limx_,oilog(l +
x) = lim,_log(1 + x)¥/*

. e*-1
lim,_,, — = 1
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CONTINUITY OF A FUNCTION

AT A POINT

1. A function f (x) is said to be continuous

in an open inteval (a,b) if it is continuous at

every point of (a,b).

2. A function f (x) is said to be continuous
in the closed interval [a,b] if it is
continuous at every point of the open

interval Ja,b[ and is continuous at the point

a from the right and continuous at b from
the left.

L f@) = fa)

x—at and
lim f(x) =/(b)

Properties of Continuous Functions

If f (x) and g (x) are two functions which are
continuous at a point x = a, then

(1) C f (x) is continuous at x = a, where C is a
constant.
f (x) £g(x) 1is continuous at x = a.
f (x). g( x ) is continuous at X = a.)
f (x)/g (x) is continuous at x = a, provided
g+#0

(v) [f(x)| is continuous at x = a.

v

Senior Secondary Course
Learner’s Guide, Mathematics (311)

4x, x<0
LOIf fx) =1 1, x=0, then lim f(x)

3x2, x>0

equals-
A)0 B) 1
O3 (D) Does not exist

-1, x<-1

X

2. Iff(x) =

(A) fe) =1 (B) lim f(x) =1
(©) lim fx)=~1 (D) lim f(x) =0

. l-sin®x .
3. The value of 1lim i
Xx—7/2 COSZ X

w-2  ®:

)1 (D) 0

4
4. The value of lim[X _Sljis-

x-3

x—3

(A)-27 (B) 10

(C) undefined (D) None of

these

51 VI+x —41-%x

im equals-
0 14 x? _y1-x2

(A) 1 (B) 1/2
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©)o0 (D) Does not exist
6. lim — X3
X203 \Jx -2 -+4-x

(A) 0 (B) 3/2

equals-

©) 1/4 (D) None of these

7. Function f(x) = {HX’ when x <2, x=2

5-x, when x >2°
is continuous at x = 2, if f(2) equals -
(A)0 (B) 1

©)2 (D) 3

1
8. If f(x) ={XC°S;’ x#0 s continuous at

k x=0
x =0, then

(A) k>0 (B)k< 0

O k=0 (D)k >0

2
9. If function f(x) = {* F2o x>l
2x+1, x=1

continuous at X = 1, then value of f(x)
forx <1 is-

(A)3 (B) 1- 2x

(C) 1-4x (D) None of these

1
10. If f(x) =157 **% is continuous at
k, x=0

x =0, then k is equal to -
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(A) 8 (B) 1

) -1 (D) None of these

—

1 If fx) = 1zcosdzcosx) 1 0) s

X4

continuous everywhere, then find f(0).

2. Is Function f(x) =

(b* —a?)

>

3. If [x] denotes the greatest integer < X,
then

Find tim — {[12 x] + [2% x] + [3° x] +
n—)DOn

oo T [0%X]

log(x —j
4. Find the value of lim 2

< _% tan x

5. Find lim SotX—cosx
’ x-1/2 (1-2x)°

 Hint to Check Yourself

1A 2C 3B 4B 5D

6D 7D 8C 9A 10D
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