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LIMITS
SYNOPSIS

LIMIT OF A REAL FUNCTION:

f(x) be a function defined in a deleted nbd ofaadl 0 R, for each > 0O, there existd > 0
such that 0 < |[xa] <a < x <&t |f(X) —| } k < O thenl is called the limit of f(x) at ‘a’ then
we write it as Lt f(x) =1

RIGHT LIMIT OF ‘F AT ‘A’:

For each [1 > 0, there exisd > 0 such that a < x < ad&= [f(x) —| | <[, thenl is called
right limit of f(x) at ‘a’. Then we write it Lt f(x) = 1.
X a+

LEFT LIMIT OF‘F AT ‘A

for eachl] > 0, there exists@a> 0 such that a & < x < a= |f(X) —| | <O thenl is called left
limit of ‘f" at ‘a’. Then we write itis Lt f(x) = 1.

X—a—
Note: if Lt f(x) = Lt f(x) =1, then we say that limit of f(x) exists at x = atls case limit

X-a—

Is denoted byLt f(x): Lt f(x) =1.

INFINITE LIMIT :

Let ‘" be a function defined in a deleted nbd'®f If for every k > 0 (how ever largef)d >
O suchthat 0 <| x —a [ f(x) > k then we write Lt f(x) = [.
X—a

Xn_an

Lt =n.a", n0Q
x-a X—a
¢ = = e™-1 m
Lt =1, Lt =m, Lt =—.
X -0 X x -0 X x-0 @ =1 n
a*-1
into . log_a (or log a) :
Ltax—bX 1 (a)
=log| —
x-0 X & b

1 1

Lt0(1+x)x =e, Lt0(1+ax); —ea
1n an

Lt (1+—| =e, Lt |1+—| =e?,

n - o n n - o n
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10.

11.

12.
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1 cn+d
Lt |1+ =e*?,
n- o an+b

X+ X+n
Lt P =eP ™,
X o\ X+ q
2 CX
X +pX+r

+d
Lt . - eC(p—q)
x-=\ X° +0x+d

Lt (1—% =gl
X - =00 X

Lt log(l + px)

x -0 X
1
ay+ay+....ar |x
Lt *| =plaja,a,...a
x -0 n n

Lt (\/x2 +ax+b —x):%

X - 00

If a > b, thenLt (ax +bx)ux =a

X —00

[ax+Db]

(i) Lt BT
X

X 00

2. n’
13. () Lt — =1
n-oo n
n
2.
. - 1
i) Lt L=
()naan+4) A+1
D [r'x]
i) Lt =t =
( )n~wnx+1 A+1
in© tan© i ) )
14, Lt =1, Lt o1 (8 is measured in radians)
6.0 O -0 O
in a0 t 0
15. Lt smna =a, Lt ana =a.
6.0 B 6-0 O
sinab® a tanab® a
16 e b e anbe b
17 Lt sin@o_ T L sinaeo_aTl
" 60 O 180’ec0 ©  180°
in®
18, ﬁeﬁmfﬁ - 0.
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cosB
§)
cosax—cosbx b?-a?
x?2 )
tan” x—-sin" x _n
Xn+2 2

19. i) Lt

i) Lt

x-0

cosax—cosbx b*-a® a?-b?

20. = = .
x-0coscx—cosdx d?-c* ¢2-d?
sin™x tan! x
21. Lt =1, Lt =T1.
x -0 X x -0 X
22. ijtO logSinqx sinpx = 1
1-cosmx m?2 1-cosmx m?
23. Lt = , Lt = )
x50 x2 2 "x-01-cosnx n?

24. If|r|<1thenr- 0asn- o,
25.() Ifr>1,1" - wasn- o,

a X" +ax™+....+a, _a

i) Lt =— (m=n
WL b, x" +bx"*+...+b, b, ( )
=0(m<n)

= (m>n, 3> 0)
= < (m>n, 3 < 0)

(ii) If m and n are positive integers thén S_mx
x-0(sinx)™
sinx"
Lt — =0(n>m)
x -0 (sinx)™
S.InX =0 (n<m)
x-0 (sinXx)
26. ASX- o, e" o, wande* - 0.
27. Lt f(x) exists if Lt f(x) = Lt f(x).
1 1 1 .
28. Lt —=-0w, Lt —=c. Lt —does Not exist.
x - 0= » x - 0+ X x -0 X
1 1
29. L’%_ex =0, L’g ex =,
1 )
Ltoex does not exist.
) X X
30. Lt I does not exist. Lt U:J, Lt U:—1
x-0 X x-0" X x-0" X

1 ) 1 )
31. Lt xsin—=0 while Lt sin; does not exist.

x -0 X x -0

=1Ym=n)
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32. Lt [x] does not exist if nis an integer amd [x] exists if n is not an integer.

X - 1N X - 1N

33. Indeterminate forms

9121 Oxoo, Oo - oo, d) 11001 Ooo
0 o
34. L. Hospital rule
f(a) . 0 oo
If —= is of the form—= or —; then
g(a) 0 o
f(x) f(a)
— = , z0
o0 " gt 9@
Su osefl(—a) is also of the for Y or2 then
pp gl(a) n?)_ 00 L
11
Lt M -M and so on till we get the limit

ag(x)  g'(a)
35. The indeterminate formo®. -
Let Lt f(x) =0, Lt g(x) =, then

f(x) . 0 o e .
Lt[f(x).g(x)] = Lt[ ( )]-1? which is in the form Of5 or —. Now the limit easily can be
X—-a X—-a g X

found.

36. The indeterminate forms:2, @", «°, 1°
The limit of above indeterminate forms can benias given below

Lt[f(x)]®™ =e*, where k is given by k %t g(x).log f(x)
1 x)|f(x)-1
37. If 1t f(x) =1 and 1t g(x) =, then It [f(x)]g(X) =exfa8( )l ]

X-a
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