LIMITS AT INFINITY
Definition:
Let f(x) be afunction definedon A = (K,).
(i) A real number | issaid to bethelimit of f(x) at o if toeache>0,0 , anh M >0
(however large M may be) such that xOA andx >M = |f(x)—¢| <€ Inthiscase
wewrite f(X) > £ as X - +0 or Lt f(x)=¢.

X — +00
(i) A rea number | issaidto bethelimit of f(x) a —wif toeach €>0,0 >0, an
M > 0 (however largeit may be) such that xOA and x <—M = |f (X)—¢| < € Inthis

case, wewrite f(X) » £ as X » =0 or Lt f(X)=4¢
X—= —00
INFINITELIMITS
Definition:
(HLet f beafunction defined is a deleted neighbourhood of D of a. (i) Thelimit of f at
aissaidto be o if to each M > 0 (however largeit may be) a &> 0suchthat x OD, 0
<|x—a < J = f(x) >M. Inthiscasewewritef(x) - 0 asx - a or Lt f(x)=+o0
X—a

(i) Thelimit of f(x) at aissaid be —eo if to each M > 0 (however large it may be) a

0>0suchthat xOD,0<|x—a|< d = f(x) <—M. Inthisecasewe writef(x)

- —00 as X » a or Lt f(x)=-—oo.
X—=a

INDETERMINATE FORMS

While evaluation limits of functions, we often get forms of the type
%,2 ,0x 00, 00 —00,0°,17, «® which are termed as indeterminate forms.
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EXERCISE — 8 (d)

Computethe following limits.

2
Lt Xc+3x+2
X-3x% —6Xx+9

2 2
Lt X +3Xx+2 _ Lt X“+3x+2

_9+9+2 _
= = 0

x>3x2 -6x+9 Xx-3 (x - 3)?

1+5%°

Lt >

X—»l_ 1_ X

3 3
x-1-1—-X 1-1 1-1 O
Lt 3x2 +4x +5
x_,002X3+3X—7

2

+ +
Lt 3x3 4x +5
Xo0l2X +3X—-7

X X X
pox o wl i1
X X=X

- L 3x2+4x+5_(3+0+0)0_
xo02x3+3x-7 2+0-0

0

0
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of. 1.7
5 x(6—+)
— X + 2
Lt 6X° —X+7 Lt X X
X — 0 Xx+3 X — X(1+3)
X
1 7
6-=+—
2 —
Lt X X |p x=0870%0 -
X o 00 1+§ X — 00 1+0
X
2
Lt e
X > 00

Lt X = Lt izzi:O(sincee >1)
o0

x1+£
Lt — - Lt
2
X
6
1+—
2
- e 1 X
X —> 00 Xz_i
X2
/2
+
ASX - o= .00 Lt X2—6 Lt
X X—0 2% =1 x_, 00X
1+i HA+0
+
Lt X = 1 OO:O
X_,Oz_i 2-0

X2



8|x| + 3x
x-0 3|X — 2x

Sol: as X - =X =x (. herexispositive)

Lt — =11
Xo03X—2X x_,03X—2X x_,o0 X

8|x| +3x _ Lt 8x +3x _ 11x

2

+ +

2 Lp Xrox+2
X->002X° —=5x+1

2
Sol: = ¢ X *Ox+2 .,

x_,002X2 -5x+1 _x_,oo X2(2_5
X

x2[1+5 +2}
X x2
1

+

o

ASX—»OO.EandizHO
X X
2 1+§+£
L X +TOX+2 _ Lt x x*?_1+0+0_1
X-02x? -Bx+1 X-©,_ 5, 1 2-0+0 2
X x2

2
- X+
3 Lt M
Xo—-00X —2X+5

2 _
Sol; Ly 2 TX*3_ 4

1

2X" -x+3 X
X -0 X2 —2X+5 xa—ooxz(1+2+ )
X X2

2 _

1

X
X—>=00x? —2x+5 x_0-c01_ 2,

X

3
2
_x x As X - —oo,tand-L _ 0
i X X
N
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11x3 - 3x + 4
Lt 3 2
X—- =00 13x" = 5X° =7

11x3 - 3x + 4
Lt - >
X——013x° —-5x° -7

11x3 - 3x + 4
Lt - i
X 0013X" —5x° -7

- Lt X—2 _ L X-2

X+2 -4

%02 X2 -4 x_2 (x-2)(x+2) x_.2 xX2-4

AP
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3
+7
Lo 5ra s
= [oy4 -
X © 2X +1 X - =0 X2 2+
5+ 4
X3
= Lt X 1
X > —00
2+ —
X4
Asx el L1l
X X5 X X
5x3 + 4 5

Lt ————(—) =(—).— =
P e =S

Lt (Vx+1-vx)

X — 00

Lt (Vx+1-vx)

X - 00

L (Vx+1-Vx)(Vx +1 +Vx)
o o Ix+1 +/x

- Lt X+1-X
X oo VX+1++/x

= Lt 11
X 00 &(x/i++1)
X
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Sol :

STy ey

X - 00

= Lt VX2 +X —-X

X - 00

(\/x2+x—x)(\/x2+x +&) 2 2

= Lt = L XXX
X > 00 VX2+X+X X_>oox 1+£+1
V X

= Lt X1
X*wx(\/1++1J

X
_ 1 1 _1
vi+0+1 1+1 2

Lt 2x+3
X —ox2 —1
x(2+3)
= Lt —Xl( here X - - i.e, X is negative = \Vx@ = —x)
X o —00
V-2
ASXﬂ_oo,—,izaO
X

2
Lt = - ===
X —ax2 —1 J1-0 1
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as X — oo,
X

2

2 + cos® X

4. Lt

00 X + 2007

X-00 X2 +5

S. Lt

1. Evaluate Lt

X—>_3

2. Compute Lt
X

—and —

6x% — coS 3x

cosSX + Sin® x
X - 00 X+1

1

.
i 2+9nx
2
i sin X
=L XX
X - 00 (1+3)
2
S (- -1ssinx <) =279
X2 1+0

(ans0)
S.6
cosX + sin’ x
try yourself. ans= Lt — =
X — 0 X +1

PROBLEMSFOR PRACTICE

X+2

X—=2

2 x3-8

3. Find Ltl(x+2)(2x +1)
X -

4, Compute Lt xz.sinl.

X-0

X

0
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Show that Lt m:1 and L u:—1(x:rf0)

t
X-0+ X X-0- X
2x -1 if <3
Letf: R - R bedefined by f(x)={ X2 XSS ow that
5 if x=>3
Lt f(x)=5.
X—>3 ( )
Showthat Lt Vx*-4=0 = Lt Vx* -4
X > —2 X 52
X2 x<1 .
If f(x)= ’ - , thenfind Lt f(x)and Lt f(x).
2x-1 x>1 X1+ X-1-
Show that Lt tan_x:L
X-0 X
Find Lt {—““X'l}
X-0 X

Compute Lt ﬁ
x>0 V1+x -1/
For 0<|x <1

-1 _ -1 YLx 41
Vi+x -1 V1+x-1 J1+x +1

e -1(Viex+1) e og
- 1l4x -y X

(x/1+x +1)

X _ X _
Lt e—lz Lt € 1
X-0v1l+x -1 Xx-0 X

Lt0J1+ X +1=1(V1+0 +1) =(1 +1) =2
X >
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14.

15.

16.

17.

X—-3

Showthat Lt ———=0
X-0 /‘XZ_Q‘
For x2¢9,| x-3 |_ |x - 3|

@ —ol Vix+3l

Lt3\/|x—3| =0, Lt3«/|x +3 =6
X - X -

0o X-S.

——= 0
X-34{x2 -9

a* -
Compute |t
X-0p* -1

b*-1 |b*-1
X

X
- X
For x # O,aX 1

1(a >0,b>0b #1).

a* -1
x-0b* -1 b*-1 log?
Lt

X-0 X
1

Show that Lt —2:0.
X — 00 ¥

Showthat Lt €* = .

X — 00

2
+ —_

Compute Lt X2—2X1
X-2x°-4x+4

5 _
Evaluate Lt 3X2 1
X—0 4x° +1




