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LIMITS - OTHER RESULTS
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EXAMPLE

X — bX
Evaluate the limit : lim

x -0 X

w4 -1 = (b%-1)

1—0 X

' 61"
Lim _aj;-,— ~ Um L
1—0 8 =0 X

&ﬁ{a - l@ahé = Loaﬁe (_E..)




NDA 1 2025 LIVE CLASS - MATHS - PART 2

. '] X
Lir @ - 6___
xX—9 0 y 3

X—> b L7
v~
x
[ i (’E’)x"/




NDA 1 2025 LIVE CLASS - MATHS - PART 2

LIMITS OF FORM 1%

f(x
If lim f(x) = lim g(x) = 0 such that lim Q exists, then

X —a X —a x -a g(X)
lim ~&
lim{l + f(x) }g(X) = \exjﬂ ()
X —a
L 0
(ir {HO}" . bm
X—a r—a
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LIMITS OF FORM 1%

If lim f(x) = 1and lim g(x) = cosuch that lim{ f(x) - 1}g(x) exists, then
X—d

X—4a X—a

h-mf(x)g(xj _ E}{i_rg;}l{f(}i)-l}g(x)
1™
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EXAMPLE

Evaluate : lim

X—C0
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EXAMPLE

Evaluate : lim(log33x)|°gx3

.
[,},) (l-f' ffx)} Wx) - ¢
¥ 1

o) = (g7 )
- (/f [gdgz) logs X =7 7[[1) :ﬁ[«x) = Caofsx

Ly tovff.?l ,
ez—’r todgx’ - e -
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PARTICULAR CASES
gci_wgg(l + x)% = e

1
lim(l1 + Ax)x = e
x—0
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PARTICULAR CASES

lim (1 + )x = e

H— 0O

A
lim (1 + - )X— A

X— 00
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CONTINVUITY
— Zlf e GM/)/; 0/ funcf"l'm if drawn, ZZ' does
mof breaks, or Do 070/3-
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GRAPHS

Continuous function
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Discontinuous function

>X X —

flxx)=1/x
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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. (no gap or jump in the graph) -+ '

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

f(z)

|
I
|
1
I
1
l
1 | I I I | |
d

continuous at x=a

( limfG) = f(a))
M

[E=HE

1
I
1
1
1
1
l
I N I I N I N
a

f(a) not defined

(i) fails to hold

LHL and RHL
LRI
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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. (no gap or jump in the graph) -+

3. Lim f(X) =f(C). (no hole in the graph) 7

|
|
X a X

a
lim f(x) does not exist limf(x) # f(a) O
Xx—a A — @ X—a / v
(ii) fails to hold (iii) fails to hold
I T — e

7((17 dou nof /7;( 4 /S @

ex/sfs.

@ /@ am/@ hre j”‘/’/?! 97[ olffwnf/anoul u'nc/fw ' df,cwanuf
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CONTINUITY AT A POINT

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.

[E=HE
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GRAPHICAL APPROACH TO DEFINITION

lim
0

L

.I: { x }::__.....

-
E

9 XxX=a

A

lim f
/ X—at+
| 1

f(x)

~

(x) f(a)
.

0

Xx=4d

= i [
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o X=a

These three together will make the function f(x) continous at x =a /

A

no breaks
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or X=a N
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EXAMPLE

2x+1, x>1
If f(x)=<k, x=1,1s continuous at x =1, then
5x—2, «x<1 —
the value of & 1s
(a) 1 (b) 2 (c) 3 (d) 4 lim f[x) = 7[[;) = &'m 7[[‘1)
K— )~ — A7
(LHL) (RHL)
i ) = L (562)
r— |- L—)
= k-2 = @
A1) =k = 3
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EXAMPLE

2x+1, x>1

If f(x)=<k, x=1,1s continuous at x =1, then
5x— 2, x<l1

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

-
—

f(x) = , 0
(x) = g(x), g(a) #

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

f(x) i g(x) may be continuous function at x = a
X ANAALS S——
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DISCONTINOUS FUNCTION

A function f which 1s not continuous at a point x= ¢ 1n
1ts domain 1s said to be discontinuous. The point a 1s called
a point of discontinuity of the function. o~

X' >X
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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
u = f(a),then the composite function y = gof (x) = g (f(x))is
continuous at the point x = a.

[
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IMPORTANT RESULTS

1. All polynon\ﬁij’lls, logarithmi\c:/functions, exponential\junctions,
trigonometric functions, modulus fun\c/tjon are continuous in their

—
domains. The greatest integer function is discontinuous at

AN — e ————e
|nteger5.
e

2. | :
lim e"* does not exist

x—0
M
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1—cosx

Q) If f(x)= x Tj_?, 1s continuous at x=0,
R x=0
then the value of k1s
1
(a) 0 (b) — ) - WX
2 k= by ! ——
© 1 @ -+ x
4 2 X— )
yd fo /—’) " f
\_’-4 X770 Z_’O
_ K =0
/
0 - (of _ - .
g 1= 05 = (o) (@s) = ~shx
L—09 X - ). X
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1l—cosx
Q) If f(x)= x
k ,

then the value of k1s

(@) 0

1
(c) :L

Ans: (a)

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

x=0

1
(b)§

1
(d) 5

@=
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Q)If the function
(a+bx, x<1
=1 5 x=i P lin p)
b—ax, x>1 l__,ﬁ.zl
is continuous, then what is the n gf TQZC{ ,
value of (a + b)? 5 - 5-—4(1)
(8)5 v (b) 10
(c) 15 (d) 20 b =5+
h =
a =06

2-4[' -
5= a+él) ‘@ 6= 5
/
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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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Q)Let f(x) = <

If lim f(x)

xX— 2

value of k?
(@) -2
(c) 0

LHL

[L'm f[ 1)

X— "

1+i, 0<x<?2
2k

kx, 2<x< 4
exists, then what is the

(0) —1
@1 _r

= RHL

= lin 7%)

x—3t

ln (+2 = Wnm k1
U Q Ak L d

[+ [ = Qk
K

k+1 = k"

JkE_ k-] =p
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1+i, 0<x<2

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

x— 2
value of k?
(@) -2 (0) -1
(c) O (d) T

Ans: (d)
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