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. 0 o
Indeterminate forms 0%

theorems or mathematical operations, for example factoring, multiplying by the

Indeterminate Forms

0.00,00 —00,1%° use

conjugate, dividing numerator and denominator by the highest power of x.

Note: é=00, - i=0, L= , A = any number
0 A '] A
Example:
Find
-25 —4x-12 x3+27
1) }cl_rg x-5 (2) glcl—>6x— 3) l 3 x%-9
Vx+2-3
(4) J}'—)oo x3+5 (5) 311—{210 (6) }c—>7 x=7
(7) lim (“+x)°-16 (8) lim 22 T
x—>0 x—1 x—1
Solution
—-25 25-25 0
(1) }}E}, x-5  5-5 0
. 2_25 (x—=5)(x+5)
lim 2 = lim————— =lim(x +5) = 10
x—5 xX=5 x-5 (x—5) X—5 ( +5)
. x%2—4x-12 36-24-12 0
(2) }Cl_r% x—6  6-6 0
i 2_4x-12 ) -6 2
lim X212y (7O)@H2) lim(x +2) =8
X—6 xX—6 xX—6 xX—6 x—6
x3427 =27427 0
3) xll>—3 x2—9  9-9 0
. ox3+27 o x343% . (x+3)(x2-3x+9)
xllf?g x2-9 xlin—13 x2-32 xllgls (x=3)(x+3)
lim (x®-3x+9) _ 9+49+9 _ 27 _ 9
x>-3 (x-3)  -3-3 -6 2
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Note: x3+y3 = (x+y)(x*—xy+y?)

3 3 _ 2 2
x*—y° =@ -y +xy+y°)
-1 [oe}
4 lim 2 — ==
x—o00 X°>+5 oo
6x_i 6 1 6 0—0
. 3 3 . 2 3 —
lim &= = |lim =% ==2=5 = =0
x—>oo"_3 % xX—00 1+—3 1+ 1+0
X X
x—3 0
(5) lim =—
X— 00 244 o
X 3 3 3
: x-3 = x 1-2 1-= 1-0
lim = lim 2= = lim = = =
X—00 x2+4 X—>00 x2+4 x—>oo\/1+_ \/1_'_1 V140
x2 )

vx+2-3  3-3 0

(6) lim =
x-7 X=7 7—7 0
lim Vvx+2-3 v Vx+2+43 im (x+2)-9 — lim 1
X7 x—7 VXt243  xo7 (x=7Vx+2+3  xo7Vx+2+3
(7) lim (4+x)?-16 _ 16-16 _ 0
x—>0 x 0 o0
. (4+x)%-16 .  16+8x+x2%-16 . 8x+x?
lim——— = lim——————— = lim
x—0 X x—0 pa x—0 X
. x(8+x) .
= lim =]lim8+x=8+0=28
x—0 X x—0
1 1 11
(8) lim&fti2 —22 — =
x—>1 x—1 1-1
11 2—(x+1)
. 2(x+1 1—x
lim 12 = |im 2% — |jjm ————~
x—1 x—1 x—1 x-1 x—>1 2(x—-1)(x+1)
—-(x-1 . -1 1
= lim—%Y _ _ |im -1
x—12(x—-1)(x+1) x—1 2(x+1) 4
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Special limits

Cauchy theorem: o m
lim=—— = Zgmn
x—a X"t—am n
Thelimitof —— asx >0 |}, SI0% _ ¢  lim—=1
x->0 X x—0 Sinx
Th b : -
€NUMBEre: | lim (1+1) —e . Talegr =g
X—00 X x x—0
lim (1 +g) =e? , lim(1+ ax)x = e?
X—00 X x—0
Example:
-25 x3+427 . 3x+sinx
(1) }Cl_r)ré — (2) l m 5, (3) }Clir(l) "
. Sin5x sin2x .
(4) }Cl_r)l’(l) " (5) alc—>0 —— (6) }Cl_r)r(l) X cotx
5x
(7) lim(@1+ x)x (8) Ilim (1 + l) (9) lim(1 - Zx)x
x—0 X—>00 X x—0
Solution:
-25 25-25 0
1) }}E}, x-5 _ 5-5 0
2_ 2_ 2
limx 25= . xX<—5 __(5)2 1_10
xX—>5 X— x—5 X—5
x3+27 0
(2) l 3 x2—9 0
. x3+427 : (-3)3 _ 2\3-2
xll>—3 x%— xli 3x%2—(-3)? (=3)



. 3x+sinx 0+0 0
(3) lim = = —
x—0 X 0 0
.  3x+sinx ; 3x sinx ; ;
lim = lim (— + ) = lim 3 + lim
x—0 X x—>0 \ X X x—0
=3+1=4
. sinb5x 0
(4) lim = -
x>0 X 0
. Sinb5x 5 . Sinb5x
lim X==5lim =5(1)=5
x—-0 X 5 x—0 5x
51n 2x sin 0 0
x—>0 sin 3x sin 0 0
sin 2x X . Sin2x .
im — X == lim X lim —
x—-0Ssin3x Xx x—0 X x—0 Sin 3x

= 21im 222 5« Lim -2 = 2(1) x 2 “(1) =12

x-0 2X 3 x>0 Sin3x

(6) lirr(l)x cotx = 0.cot0 =0.00
X—

. COosS Xx .
limx — = lim —
x—0 sinx x—0 Sinx x-0

1 1
(7) m%1+@?3=u+0ﬁ”=1w
X—

x—0

(8) lim (1 +§)5x = (1 +é)oo = 1%

X—00

i (143 = (1 (1) = e

3 3
(9) lim(1-2x)x = (1-0)1 =17
x—

13
il_r)r(l)(l — Zx)x = (llm(l + (— Zx)) )

1
lim(1 + x)x = lin&(l + x)x. lin&(l + x)3
x— x—

sin x

x->0 X

X limcosx =1Xcos0 =1

=e(l)=e

2)3 — e~ 6



