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(2) 2.3 Techniquesfor finding limits (A)

(x +a)? =x%+ 2ax + a?

x?—a’=x—-a)(x+a)
x3+a®=(x+a)(x?—ax+a?)

x3—a®=(x—a)(x®>+ax + a?)

Vx? = x|

—x if x<0 -(x—3) if x<3 -(x+5) if x<-=5
x| =40 if x=0 |x — 3| = 0 if x=3 |x + 5| = 0 if x=-5
x if x>0 x—3 if x>3 x+5 if x>-5

Ix — a| {—1 s = <Nl

r—da 1 if x>a
x| -1 if x<0 lx — 2| {—1 if x<2 lx + 4] -1 if x<-4
1 if x>0 x g NI 1A Q4 9 * + g PR EHI, .04




(2) 2.3 techniquesfor finding limits (A) P2

Examplel |, ints Find thelimit, if it exists. gy Y 2% 5 =2
60 October 31, 2011 x->2 x2-9
Solution
L Y52 J2)+45-2 V9-2 3-2 1 _ 1
Il AN S 2 12)” ek Sall Al il piilEs o 5
3 _
Example2 = | 5. thelimit, if it exists i — % — L
48 March 25, 2008 A x-1 x%2 —3x + 2
Solution
ot BRI 09— _o
gl AL e (EzalZ ~
. -1 (=DE*+x+1) (P 4+x+1)  14+1+1
ol x2 —3x+2  al (x—Dx-2) 1 x-2)  1-2

al L5y
Example 3 | gingthefollowing limit , if it exists  lim (x )

46 Date: July 5, 2007 >3 \yx — /3
Solution

| <x3—27>_33—27_27—27_9

#3\Vx—v3) V3-v3 V33

0
(x=DE2 43249 (Vx = V3)(Vx +V3)(x? + 3x + 9)

iii%(&—ﬁ) T Al w3 (Vx —3)
= lim (Vx+V3)(a? +3x+9) = (V3+V3)(9+9+9) =2V3 - 27 =543

2
Example 4 Evauate the following limit  Jim 3x3 =27
23 May 26. 2002 x>27 L
x3 —i8
Solution

; 3x% — 27 : 3(27)5 —27 # B@Len 00
liim e = im——a—— =" lim ———= ==
x—27 Ve L x—27 (27)3 -3 x-27 3 —3 0

12 1 1
355 — 27 3|(x) —o 3(x7-3)(x3+3) ;
s lim = = lim———"— d_ Iim . - lim3<x§+3)=3(3+3)=18
o= 27 — =22/ x—27 = X T
x3 —3 x3—3 (x3—3)

= e

(27)%= V27 =3
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(2) 2.3 techniquesfor finding limits (A)

Example 5 x—1
Find thelimit , if it exists i
33 OctobAer 25,2001 bl Ux — 1
Solution

i SR 1 0 0
=1 =1 1=12 20

2 1
lim - = lim 3 = lim 1 = lim (x§+x§+1)=1+1+1= 3
sl Xflge — x—1 o3 Al x—1 sl 4. x—1
Tk
Example 6 Evaluate the following limit i E
29 Feb. 24, 2000 x=2 1 _ X

Solution

X
(e
( 2) _ 1 T

= lim -

R TIP -2 T 1+1 2
A . TOhiG (1—\@)(1+\/§> i <1+\/§>

Example 7 | Find the following limit , if it X203

: 1m
12 November 2, exists Y xlx o 1|

1995
Solution

AN |1l i ¢+ 2aall0
=] x| P Tt ey
 x%2+42x-3 o (x+3)(x—-1)
lim——————— = lim
x-1  x|x — 1| -1 x|x—1|
o x2+2x—3_1_ (x+3)(x-1) ' (x +3) _4_4
LT =1 e x(x—1) st x 1
P willt Pl =3 Al . (SiiaN(ad =0 . G A8 . Tk y
Z_xl»ql- x|x — 1] T xo1m —x(x—1) N xLl‘ Ix 7 1
from (1), (2)
“ Ly == L,

: x> +2x—3
~L=lim —— D.N.E

x-1 x|x — 1]
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(2) 2.3 techniquesfor finding limits (A) P4

Example 8 Evaluate the following limit  lim (x — Z)jl +
x—2

24 November 3, 1998 (x — 2)2

Solution

; . ’ 1
L=}C1_r)r%f(x)—}61_r)r21 (X—Z) 1+m—0 o

_ _ ’(x—2)2+1 _ x—Z\/——Z—
L—}Cl_r)r%f(x)—il_r)rzl (x—2) (X——Z)Z_}cl—rg 2] (x—2)%+1

X
=l =ali —_— — 2 = i — 2 =
Ly x]‘l?+ f(x) xllgl+ ) 2(x 2)2+1 ,}L%L Nx—2)241 1 -+ (1)
x —
L, = lim f(x)= lim Jx—=2)2+1= lim —y/(x—2)24+1 = -1 - (2)
X2~ X2~ X2~

—(x—2)
from (1), (2)

A 2T T
i 2) |1 a D.N.E
o xl_rg (x = ) + m AN

Supposethat  lim f(x) ~and limg(x) bothexist.

Example 9 | |
38 January 15, | if M) +g()]=5 and lim[f(x) —g)]=1
2011

thenfind  lim[f(x)g ()]

Solution
Let Jlci_r)rcllf(x) =L and }Cl_r)l’cll gx) =K
lim[£(x) + g(0] = lim f(x) + lim g(x) = L + K

L ST - [1]
lim[f(x) — g(x)] = lim f(x) —lim g(x) =L—K
xX—-a x—-a x—-a

~L—-K=1 - [2]
[1]+[2] 2L =6 - L=3
[1]-[2] 2K = 4 - k= P

}Cigr;l[f(X)g(x)] = }Ciggf(x) -}Cigrallg(X) =L-K=3-2=6
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(2) 2.3 techniquesfor finding limits (A) P5
Homework
3
1 | Findthelimit | if it exists x"+8 30 October 19, 2000 A
I oLl -\7
NP Vx —1
2 | Evaluate the following limit(if it exists) lim 6 January 6, 1993
i x-1 x —1
3 Ev_z;tluate the following limit (if it lim Vx — 2 32 March 22, 2001
= | exists) W — 2
4 | Find lim V-1 36 April 19,2003 A
o x>1 x2—1
5 | Findthelimit, if it exists lim 3] 3 March 19, 1992
— x->0x + x3
[ g 3lx — 1|
6 | Evauate the following limit(if it exists)  1im 5 8 October 28, 1993
= SR — X
Z Find the limit , if it exists 3 December 30, 1991
| _ x?+1
8 | Evauatethefollowing limit(if it exists)  |im (x — 3)
%3 (x — 3)2
2
3 —
Q Evaluate the following limit(if it exists) lim 3x - L2 12 January 19, 1995
(R — 2
N x?+1
10 | Evaluate the following limit lim(x — 2) |[——— 1 November 1987
T X2 (x —2)?
. e 5|x — 1]
11 | Find the limit , if it exists Ay 11 March 31, 1994
Al x>1x2 +x — 2
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(2) 2.3 techniquesfor finding limits (A)

Homework
12 | Evaluate the following limit lim x ’iz_ 1 15 July 15, 1996
x—0 X
13 | Find thefollowing limit , if it exists  |im V-1
o x>1 x3 —1
14 | Find the limit , if it exists  [im x2 /1 v 14 March 28, 1996
x—0 X
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(2) 2.3 techniquesfor finding limits (A) p7

Homework
. o x?+1
10 Find the following limit , if it exists  1im (x — 2)
1 X2 (x —2)2
Solution
_ _ x2+1
PR R d T
T O Sl g
iy SO, s/
=7
lirgl+ flx) = lirgl+ i_zx/x2+1 = lir£1+ Jx2+1 =45 - (1)
-2
lirgl_ fx) = lirgl_ _?x_z)\/x2+1 = lirg_ —Jx24+1 ==/5 —=(2)
from (1), (2)
1ir£1+ fx) # xlirgl_ f(x)
il 2 gad ! D.N.E
&3 x]lg (X— ) (x—_—z—)z AV
] WRLRIL S5lx — 1
1 Find the limit , if it exists 1iml—|
= x-1x2 +x — 2
Solution
’ Slx—-1] 5(x-1] 0
th x2+x—2_x1—r>q (x+2)(x—1)_6
a 5|x — 1| ¥ 5(x — 1) | 5 5 W
—_ = = = — —
kot X2t x—2 ol x+2)(x-1) Pt (x+2) 3
’ 5|x — 1| ) —5(x—1) ’ -5 5 @
_— = = _— = — —
ol xZ4x—2 ot x+2)x—1) o (x+2) 3
from (1), (2)
/ 5|x — 1] i 5|x — 1|
Tt x2irx—2 = x2 4+ x—2
5|x — 1]
1 D.N.E
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2) 2.3 techniquesfor finding limits (A) P8

12 Evaluate the following limit 130 x |— =%
x—0
Solution
/ 1 /1 - x2
hm f(x)—hm X ————1—}(1_r)r(1) }CI_I)I(I) 1—x2
11m £ifix) = 11m 1—x2 = hrgl 1—x2 = ] - (1)

X
1”})1_ fx) = 111;[)1_ —x\/ 1 — Bl 111;[)1_ /1= x2 =2 1 — (2)
A xX—= — X
from (1), (2)
~ lim f(x) # lim f(x)
x—0t x—0~

’1
SR T NG —2—1 D.N.E
x—0 X

13 Find the following limit , if it exists  |j Vi -1
x>1 x3 —1

Solution
G A =11 0

li el _
L P U ENG T 0

E-1 Vi1 | VK1
lim —— =

= lim = lim
=1 x3 -1 21 (x—DO2+x+1) x1 (Ve—1)Vx+ D)2 +x+1)
1 1

[
=1 (Vx+1)(x2+x+1) 2-:3 6

4 S DAL . 1
14 Find thelimit, if itexists  lim x2 [1 + —
x—0 x2
Solution
li (x) =1i 211+ ! 0
= —_— = = 00
xlir(l) f i xl-l;% % x2
x2+1 X%
. — . 2> e - 2
R N I - A
x? B
i =2l —_ 2 = 1j e 2 = i 2 ==
,}Lr(r,l+ f(x) xll)r(r)1+ ] x2+1 xll)r(r)l+ = +1 xll)rggr xiJx?+1 =0 — (1)
xZ x2
1 = |i R, 2 — 1 R 2 — 1i = A —
,}Lr(r)l- f(x) ,}Lr(r)l- P X eyl xll)rgl_ — VX +1 xll)r(r)lJr xyx*+1 =0 - (2)

from (1),(2)

’ XILI};L f(x) - xll)%l_ f(x)_o o }Cl_r)r(l) X x_z__l —O
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