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r*—1 r-1 r’+r+1
* = X
P+1 r+1 (r-12%?+@r-1)+1

n

P-1\ T r-1_ 2 +r+1
* —_ =
Ilr3+1 131 r+1 (r—-12%?+@r-1)+1
r=

r=3
_ll( ) rr+r+1
Iy r+1 (r—1)2+(r—1)+1
r=
n
r‘(r—l) 2 3 4 n-3 n—-2 n-—-1
=—X=X—=X..X X X
5.;'“"1 4 5 6 n—1 n n+1
r:
_ 6
T n?+n
ﬁ r24r+1
r—-1)2%?+(r-1)+1
r=3
32+3+1 42+4+1 n+n+1

= X X ... X
22+2+1 32+3++1 m-1)2+Mn-1)+1

_n2+n+1_n2+n+1
224241 7

n
1 1—[ r—1)\ .’
o n—l>I-|poo 1"3 +1 - n—l>!|-noo

r=3

) ()

6  n*+n+1l 6

im ———=
Tno+0 N%+n 7

. -1\ 6
A74- M 3+1) 7
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R0 Ve & N . -
i§ﬁ‘90\:9 I3OMSNITSES(Solution Of Limit)

X
x—1

)l

(KIN), = Ll_l)lll cos [lnx {sin (

)}

X

= COS!{i_r)Ill [lnx {sin (x —

~limlnx =0
x—1

X
(x— 1

~ limsin

lim ) = sin(o) = |sin(

X

X
-1

)=

So: (KIN), = !{1_{111 cos [lnx {sin( ™

X_

1) =1

X

04

(KIN), = lim ; a €IN
x>0 X — O
xX — x® X% — q®
= lim + lim
x-»a X—O x-»a X—O
_ xe_1 0 x—)E*14+x*24+.041)
= lim x“ + lim
X—a X— X—a X—
= lim x%Inx + <x“‘1 +x%2 4. 4 a"‘_l)
X n
= a’lna + a®
xX — %
So: (KIN), = lim = a’lna + a®
x> X —
. . 1
(KIN)3 = lim | cosxsin T
X—>7 X — f
. o 1
~ limcosxlimsin =
T T
X—>7 X_)f —_ 7
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lin%cosx =0

X%

X
.'-xljinsin N = sin(o) = |sin (x — 1)| <1
2 2
. . 1
So: (KIN); = lim | cosxsin = |[=0
X—>7 X — E

1 + tan?x — cos2x

(KIN), = lim
x—0

xsinx
2 2 2
cos?x + sin?x — cos?xcos2x
2
= lim COS”X
x—0 Xsinx
~1-cos?xcos2x . 1 - cos?x(cos?x — sin%x)
= lim - 5 = lim - 5
x>0 XsinxcosZx x—0 xsinxcos?x
1 - cos*x + cos?xsin?x
= lim - 5
X0 xsinxcos2x
 1-—cos*x _ cos*xsin®x
= lim

——— -+t lim———
x-0 Xsinxcos?x x—-0 xsinxcos?x

(1 — cos?x)(1 + cos?x) i sinx

= lim - 5 im——
x—0 xsinxcos2x x>0 X
(1 - cosx)(1 + cosx)(1 + cos?x)

= lim - > +1
x—0 xsinxcos2x

2sin? % (1 + cosx)(1 + cos?x)

= lim +1
x—0 xsinxcos?x
~ 2sin® % (1 + cosx)(1 + cos?x)

= E(LII(} X X +1

2Xxsin 75 C0S 5 COS“X
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. 2 X
Sin 7
= 4lim +1
x>0 ysin X cos > cos2x
2 2
. X . X
smf smi
= 4-lin(} 5 +1= 4lin(} 3 ”
X>U xXcos 5 cos“x 02 2 2 2
2 2><choszcos X
. X
sinz 1
=4]imX +1=4%x1%xXx—+4+1=3
x—-0 2

X
> 2coszcos X

1 + tan?x — cos2x

So: (KIN), = lim - =3
x—0 Xsinx
- 1- V1 +sinx
(KIN)s = lim
x—0 tanx
_ - 1-7V1 +sinx
= limcosxlim -
x—0 x—0 SInx

Let:y’ =1+ sinx = sinx=y’ — 1
when:x - othany - 1

Y 1-y y—1
_yl—l>111y7—1_ y-1y7 —1

: y—-1
= -1
vy - D +yS +y +y +yity+ 1)

1
= —lim
y-1(yo+y>+y*+y3+y2+y+1)

1 1

T T+ D+t + B3 +12+1+1) 7

~1- V1 +sinx 1
So: (KIN); = lim = —=
x—0 tanx 7

~ tan3x-sinv2x
(KIN)¢ = lim
x>0* +/x3 + sin32x
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sinv2x

= limtan3x: lim
x-0% x-0%/x3 4 sin32x

sinv2x

= lil&ltan3x- lilggr =
X— X— ]
st (1 | sin 32x>
X

tan3x . sinV2 - Vx
- lim V2

N x—07t 3x x-0t in3
7 1)

= 21im3tan3x- lim sin(\/f'\/;-) 3
(ﬁ_&)\/(l_l_sm 2X>

x—-0*t 3x x—-07t
XS

1
=3v2 lim ——— = 3V2 lim
X— X—
\/(1 + 30 32X) (1 + sin32x 8)
X (2x)3

1 1
= 3v/2 lim =3V2x—=12

-0t
* 1+ (sinZX)3 3 Vo
2x
tan3x - sinv2x _

Vx3 + sin32x

So: (KIN)¢ = ,}l%l

(KIN); = lim |2 1sin ( 2 )] ;aeIN

2x

1 a1 [sin(z)
= 5 lim [2%sin (o3)| = 7 lim |—2~
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- - _a
Soam g | Tpliml—a—| =3
2Xq 2X
a a
. — 13 x—1.: _ - _
So.(KIN)7—)l(1_>1£10[2 sm(zx)]—z ;a €IN
m n
KIN =1im( — ); m,n) € IN
(KIN)g = lim (~—=— ——5=) s (m.w)

Let:x =t™whenx->1;t—> 1

2{1“3(12"1_11“)

~iin[(Tw 1) - (1=
=t A T Y A O T R

i ( m 1 )_1_ m—(1+t+--+t™1)
ST\ I 1t/ et 1—¢m
C A-Da-v@-t».a-tm1
= lim

t>1 1-9@+t+--+tm1)

_1+2+3+-~-+(m—1)_ (m—l)(1+m—1)_m—1
B m = 2m 2

i ( n 1 ) n—1
k% — =
t1—>n11 1—-t" 1-t 2

| Tm- 1) - (-1
et AT 11—t 1-—t

_m—1 n—1_m—n

2 2 2

m n m —
So: (KIN)g = 111111( )
X—

n
— = ;(m,n) € IN
1-Yx 1-7%%k 2 (m, n)

1+x)A+2x)1+4+3x)..(1+nx) -1
X

(KIN)g = lim
x—0
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o 1+x)1+2x)(1+3x)..1+nnx)—(1+nx)+(1+nx)—1

=li

x—0 X
iy L I0MA +01 + 201 +3%) .. (1 + (n — D] + nx
x—0 X
[+ +2001+3%)..1+m-Dx)] -1 _ nx
u, = lim +lim —
x-0 X X

U, =Up g +tN=N=U;, —Uy_g

Il
M=

n
Uk — Ug_1 = z k
k=2

k=2

=u,—u;tuz—uy+--+u,—u, 1 =2+3+4+--+n

 (1+x) -1
>u,=uy+2+3+4+-+n; uy =lim——=1
x—0 X
nn+1)
I:>un=1+2+3+4-++n=T

So: (KIN)g = lim
x—0

1+x)(1+2x)(1+3x)..1+nx)—1 B n(n+1)

X 2
. (ﬂ)
_ COSX

(KIN);o = lim ——
Let:x = —u;whenx->0;u—-0

— (—u)2 — 2

w(GmGy)  w(Ye)
- Li—{r(} (—u)3 - Li_l)l& —u3
. (ﬂ)

cosu

= ~lim———% = (KIN);9 = ~(KIN)g

So: (KIN)lO = lim
x—0

( 1 _X2>
In
COSX
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(KIN)1; = !{iﬂ% ;a>0

- xx—avx+a/x—aVa
= lim

x-a VX —+/a
i VX&) + a(vx —+a)
xR k—ya

VXX —va) (vX + V&) + a(VX - va)
= lim

*a N
. (vVx — va)[vVx(vx + va) + a
= % —/a
=+a(v/a++va)+a=3a

So: (KIN){; = @;% =3a;a>0

X+ 1T4+Vx2—-1-vVx3+1
(KIN)12=llm
=1yx —14+Vx2+1—-Vx*+1

m\/x2—1+(\/x+1—\/x3+1)
=lyx =1+ (VxZ+1-Vx*+1)

m_l_ x+1-x3—-1
— lim Vx+1-—vx3+1

x—1 x2+1-x3-1
vx—1+
Vx2+1—-Vx*+1

V2 —1-— xx—1xx+1)
~ lim Vx+1-vVx3+1

x>1 —— X2x—-1Dx+1)
x—1 Vx2 +1—-vxt+1

\/X—l[\/x+1— X(x+ Dvx— 1
_ lim Vx+1-vVx3+1

e I P xz(x+1)m1
X1 [1 VxZ+1—-Vx*+1

Jsiie Sepasisisisisiis anle Page 65

BIGNOFR/RNTESKR



BRSNS RIS ENIPNIssRIgI R AR RN

\/X'|'—1— X(X+1)VX—1
_1i VX+1-—-vVx3+1 _\/E—O_\/—
= lim = =V2
X"lm_ x*(x+1)vx—-1 1-0
VxZ+1—-Vx*+1
Vx+1+Vx2—-1-vVx3+1

So: (KIN){, = lim =+/2
et g1+ VxZ+1-VxE+ 1

\/6+\/6+---+\/6+x—x
x—3

(KIN)13 = lim
x—3

\/6+\/6+---+ 6+x—
leta, =1lim

x—3 x—3

(n-1)

6+\/6+\/6+---+ 6 + x — x?

= lim

X_)3()(—3)<\/6+\/6+---+ 6+X—X>

1 \/6+\/6+---+\/6+X—x+x+6—x2

=1i X
1m x—3

x-3
\/6+\/6+---+\/6_+x—x

\/6+\/6+---+ 6+x—
lim

x—3 Xx—3 x—3 x—3 |

N =

—x(x—-3)-2(x-3)
an+!(1—>3 Xx—3 ]

N =

a, +lim

x—3

(x+3)( X—Z)]

N =
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1 5

ap :g(an—l_s) ora 3 zgan_g
V6 +X—X 0
If n =1thana; = lim———— form —
x-3 x—3 0
. 6 +x — x? 1( 5) 5
= 11m = —(— = —_——
3 (x—3)(V6+x+x) 6 6

1 5 1 1
letbn=3n+1+1:gan—g+1=gan+g

1 1
bn+1 = g(an + 1) = Ebn

00

we have (b,,)is sequence 90

1 5 1
haveng ,b1=a1+1=——+1=g

S LAt
n — Y1 — L\ —\z

0= ()1

\/6+\/6+"'+\/6—+X—X 1\
ke

So: (KIN)13 = !{1_)11‘31 x—3

. T
1—sin—
X

KIN) 1, = li
(KIN)y4 = lim —5— "
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aos(3-D) 1 cos(M52Y
- !(1—1}21 (x—2)2 - £<1—1>rzl (x—2)2
1 — cosm (%) 2sin?mt (X 4_x2)
= lim = lim
X—2 (x —2)2 x-2  (x—2)2
Zsinzn( 4_x2) 2 2
= I
o8 . x—222 (4x)? 32
( 4x )
So: (KIN li —1 _ Sing iy
0: (KIN)y, = lim 2~ 32
x2 -1
(KIN) 45 = llm T
1 cos |
) x2 —1 . (x—1)(x+1)
= lim
x>1 gin (_ __=t MX—T
2 x+1 "2x+D
X — T
i 2&H D x-D&+DH . &+D® 8
v [nx—n X — T T x>1 @M
M2x+1) 2(x+1) 2
x2 -1 8
So: (KIN)IS = llm—.l.[ = E
1 cos 1
KIN). - — V1+V2xZ+9 -
16 = 110 xsin2x
1+V2x2 +9 -  V2x2+9-3
= lim = lim

x>0 ysin2x (\/1 + \/W 9 + 2) x>0 4xsin2x

i 2x24+9-9 i 2x? 1
X0 4xsm2x(w/ 2x2 + 9 + 3) T x50 4 x 6xsin2x 24

S V1i+V2xZ+9-2 1
O 1e T 0T xsin2x | 24
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1
(KIN)7 = linT}(Sinx)ﬁ

N
)
. Insinx . Insinx _ sinx—1
li CoS llm( - D
- X <T(sinx— cosXx
—e _ >
Insinx _ sinx—1 1+sinx . Insinx cos2x

il_)n%(sinx—l) cosx 1+sinx_exl_)n1;t(sinx—1) cosx(1+sinx)

lim Insinx CcOSXx
<o R(sinx—1)" (1+sinx) 1Xg
2 =

=e e =1

1
So: (KIN){; = lin%(sinx)m =1

e

2

1 1

sin”'xXx — cos™'x

KIN){g = lim
( )18 x> L V2x -1
V2

T
Let:sin 1x = y=>X= siny;cos_lx = E_y
i 1 s
mx->—,y—-—-
N A

_ (E _ )
, R ARV R
we have: (KIN);g = lim
-7 /2 (siny = i)
V2

T
= lim ? (y _ Z) =
_y—%\/f(siny—sin%)_y—% y—% y+%

V2 - 2sin cos| ——

m T < T
sin| —; cos| —
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sin 1x — cos 1x

So: (KIN)lg = llnil

1 2x—1
X \/7 X
1—sin§
x>T X — T
M X
. : — 2 (- _ _
~ 1+ sinx = 2cos (4 2)

~ 1 — sinx = 2sin? (; — ;)

2sin? (

4 2

we have: (KIN);9 = lim
X-T

2sin (Z )2() « sin (E ~ f) ~

s

= lim
Mgy e
1-— sin%
So: (KIN)lg = lim =0
X—-T X—Tt
(KIN),o = lim Vx
X—+400
Inx
. lim —=0; llmxlnx =0
x—>+oo X -0t

lim l]nx

we have: (KIN),o = liin VX = ex>twx
X—+00

So: (KIN) 5o = Jim Vx=1

X
(KIN), = lim(2 - ©)@n(7)
X—

Inx
~ lim =1
x»1x—1

iJsige Sejpnsicisiciesiie ande

=—=x0=0

=el=1

Page 70

BIGNOFR/RNTESKR



BRSNS RIS ENIPNIssRIgI R AR RN

we have: llm(z — x)ta“( 7 — e}Lﬂp%(%)ln(z—x)

~ limtan (nzx) In(2 —x) = limcot (g - ¥)

In(2 — x)
1—x

=lim— > x2E  (1—x) =2

x—1 tang(l—x) 1-x

X 2
So: (KIN)3; = lim(2 — x)tan(T) ==
x—1 s

1—-%Ycos2x 1
(KIN),, = lim > =—;findn?
x-0 X 3

7 x™ —a" m m-n
~lim———=—a
x-»1 xm — an n

1
h I — (cos2x)n o 1—cos2x 1
we have: lm S
x»0 1 — cos2x x2 3

1 — Vcos2x

1 2 3 n—1
nn—1
-'-1+2+2+---+(n—1)=—( )

1 [n(n - 1)1 n2|(1- )

we have: lim — —
n—»oo n 2

n—oo n2

3 n—1)

1 2
So: (KIN),3 = lim (nz +g gt
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(KIN) s = li X —2cosv2 —Xx
24_XLIZn‘ (Z—X)Z
i sinx—x 1
T 76
Let:2 —x=y 22x=2-y,if:ix->27;y->0
2—y—2cos 2(1 — cos —
we have: lim Y 5 ﬁ: lim ( 2\/;) y
x—0% y x—0% y
2
L (Y 2 (VYY) _ (VY
| 2><Zsm2(7>—y . [sm<2> (2
=lm, ;2 = 7¢ Jim (ﬁ“
2

DD (D)
(ﬂf 12

2
X—ZCOSVZ—X_ 1

So: (KIN),4 = )}szn_ (2 —x)? T 12

i 1 1\*
(KIN),5 = lim (cos— + sin —2>
X—00 X X

o In(1 +x)
~slim—————=1
x—0 X

1
Let:x=§ ,if: x> 00;y->0

x?2 1
we have:lim | cos—+ sin— | = lim(cosy + siny”)Y
X— 00 X X y—>0
limln(cosy-;—sinyz) limln(cosy:l—silzlyz)>(cosy+si2ny2—1
= @v-0 y = @y~-0 cosy+siny~—1 y
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— iny2 ~2sin?(% +siny?
lim 1><(cosy 1%+smy lim (22)
e ey—>0 e ey—>0 y

lim<_ZSinZ (%) , Siny2> lim—Zsin2 (%)+Siny2
=e

y—0 y2 Ty2
=e

1 1
= e_E+1 = eE = \/E

1 1\*
So: (KIN),5 = )l(l_)l‘g (cos; + sin ;) =+/e

sin3x + sin6x — sin9x

=1 = - fi ?
(KIN)3¢ Ll_t)l(} pp— 1;finda,n"
i sinx—x 1
) xl—l;l(‘)l X3 N 6

3 8in3x — 3x 3 SIn6X — 6X 3 Sin9x — 9x
i (3x) —GxF + (6x) ~6x)° (9x) ECHEE
x—0 axn

=1

— 230 + (6% — (9%)°]
lim =1
x—0 ax"

—%[27x3 + 216x3 — 729x3]
= lim =1 :x"=x3on=3
x—0 ax™

(—486) =a=>a =81

N =
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. sin3x + sin6x — sin9x n=3
So: (KIN)z¢ = !{l_l}%l ax® - ;{a =81
] 9 1 5 2
(KIN),~ = lim [x tan (cos—— cos —)]
X—00 X X
1 .
Let:y:; Jif:Xx > 00;y-0
] 1
we have: lm(} [ﬁ tan~1(cos5y — cosZy)]
y—)
P . (7y\ .. (3V\1]
tan~!|—2sin (=~ ) sin (3
e 2 ()0 ()
y—0 y
- 7 y
tan~!|—2sin 4 sin 2y —2sin(—-|sin(—5-
[t n ()i () —asin () in (3
y—) .
—2sin (7) sin ( 3 )
y . y
sin(—=-) sin(—-
(@) (@)
y—0 y y
7 3
. sin TY)Xsm 7y) 2><7><3— 21
¥ 7y 2 3y 2 “T2727 2
2 7 273
5 2 21
So: (KIN),; = lim [xztan‘1 (cos— — cos —)] =——
X—>00 X X 2

1

. T
(KIN),g = !{111(} [tan (Z + x)

1
. Lt X
we have: lim [1 + tan (— + x) — 1]
x—0 4
T T T
tan{ +x)—-1 tan{ ++x)—tan-
()1 tan(fe) e
= ex~0 X = ex~0 X
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limtan(%+x—%) [1+ (%+x)tan%] limtanx[1+tan(%+x)]

= ex—0 X = ex—0 X = ez

1

. — 1; I X 2
So: (KIN),g = !{glg [tan (4 + x)

=e
(2 —x?)sinx — sin2x
(KIN),9 = lim <5
i sinx—x 1
' xl—I>I()l X3 - 6
_ 2sinx — x%sinx — 2sinxcosx . 2sinx(1 — cosx) — x%sinx
= lim 5 = lim =
x—0 X x-0 X
. o (X . (X . (X
n sinx 4sin? (7) — x2 . 2sin (7) +x 2sin (7) — X
= lim - 7 = lim : 3
x-0 X X x—0 X X
. (X . (X X
2sin | 5 2sin(5) 25
|G| (i) 23
x—0 X x3 x3
. (X) X [(x)\3
—<2><1+1>21' Sm(i)_ix(i) —2><2><_1><1— 1
“\"72 x00 (§)3 x3 |~ 6 8 12
2
So: (KIN),q = Ii (2 — x?)sinx — sin2x 1
o 29 = 0% x5 BT

\/1+x_‘:/1+2x_6\/1+3x_1
1-x y1—-2x y1-3x

x—0

X
1+x%_ 1+2x%_ 1+3x%_
=lim(1_X) (=) =) '
T 1+3
0 [(1J—r3§)‘1]
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1 ‘1
1+2x\4 [/1+ 3x\6 1,
1+X%(1—2x) (T=3%) -1 (1+X)2
+1im( ) 4+limLt=X .
x-0\1 —Xx [(1+3X)_1 x—0 1+X)_1
1—-3x 1—x
11_E 6 11_E 4 11_l 2=3
= — 6 X — 4 X — 2 X =
(D664 (DF x4+ (1)
\/1+x_4\/1+2x_6\/1+3x_1
So: (KIN)3o = lim YL =X V172X N1-3x 4
x—0 X
sin(tanx) — tan(sinx
x—0 sinx — tanx
i sinx—-x 1
' xl—%l x3 T 6
_ sin(tanx) — tan(sinx)
~ lim -
x—0 sinx — tanx
i sin[(tanx) — tan][tanx(sinx) — sinx] — (sinx — tanx)
S 11Im
x—0 sinx — tanx
_sin(tanx) — tanx — [tanx(sinx) — sinx]
= lim - -1
x—0 sinx — tanx
sin(tanx) — tanx] tan®x [tanx(sinx) — sinx] tan3x
. tan3x x3 sin3x x3
= lim - -1
x—0 sinx — tanx
_1 1 3_1 1)3
Ol PR

sin(tanx) — tan(sinx)
sinx — tanx B

So: (KIN)gl = lim
x—0
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COSX

KIN)3, = lim
( )32 X_gcosSx

.. cos3x = 4cos3x — 3cosx

h li COosXx li COSX
we have: lim = lim
P 4cos3x — 3cosx P cosx(4cos?x — 3)

1 1

=1i =
xlg%l (4cos2x — 3) 3

So: (KIN)+, = Ii COSX 1
o 32— xl_,né cos3x 3

. X
SInTX + cos v

*>1 (1 + 3x)cos —312IX

sinmtx + sin (g — %)

= lim

x—1 . (Tt 3mX
(1 + 3x)sin (7 — T)
. T
sinmx sin (1-x)

= lim T + T
x>1 (1 + 3x)sin7 1-3x) (1+ 3x)sin7 (1-3x)

5 X N (1—-x) __1
et (g F300(1-30 (A+300-39| 4

. X
SINTX + COoS -5

So: (KIN)33 = lim Inx — 2

114 3x)cos =~

(KIN)34 = lim (V4n + 5m)

1
n
+1

n

1 1[/4
= lim(4™ + 5™)n = lim(5™)n [(E)
n—>0oo

n—>oo

=51lim

n—>oo

n
1+ (3) ] _ 5elinin(s) 5 — 50
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So: (KIN)34 = lim (V4" + 5m) = 5
n—>oo

(2x +1)5 - 243
KIN
( )35 (X + 1)6
1
sx-1D)=x+1)-2=[12x+1) —3]5
2 (2x+1)°> - 35
ehaellm(zx+1)5_243— 2x+1) -3
wenave: I T x + 1)6 — x>1 (X + 1)6 —
x+1)—-2
2x % x 34 135
6 _.s 32
T X 2
o T (2x +1)°—243 135
o 35 T 0 (x+1)6-32 32
(KIN) l ( n+9 )“
36~ oo [\n + 10
&) 10 (n+9)
+
i nyo  dmnrlg ]" n+10 1] .
= n+10 = e n+10 = (anl—glon><
So: (KIN)s5 = li (“+9)n _1
o 36 = 0% |\n+ 10/ |~
11 o\ ¥
. |fax+5x+6x
(KIN)37; = lim
X— 00 3
1
Let:y = ” Jif:x > 00;y-0
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3
4Y + 5Y + 6Y\y nmiln(w)
we have: lim ( ) = ey-0y 3
y—0 3
| 4Y+5Y+6Y>
i3 n 3 (4y+5y+6y 1) vty Ly
y_>0y(4y+5Y+6Y_1) 3 lim(4 +57+6 —3)
=e 3 = ey~0 y
lim(43’—1+5Y—1+6Y—1)
= ey-0 y — eln4+ln5+ln6 — eln120 =120
11 1\
) 4x + 5x + 6x
So: (KIN)3- = lim =120
X— 00 3
xVx+3—-2

KIN = li
( )38 xl—r>lll Xz +x—2

x(\/x+3—\/1+2(x—1))
= lim 5
x—1 X“+x—2

_ limx(\/x+ 3 —4) Tl 2(x—-1)

x>1  X24+x—2 x~>1X2 4+ x—2

_1X1(4)_%+2_3

372 3 4
xVx+3—2
So: (KIN).g = li —

- W

o Inx—-1
(KIN)39 = lim
x»e X—6€

o Inx o In(x+1)
~ lim =1,.lim————=1
x~»1x—1 x—0 X

—lim—lnx_lne—lim—ln(g) Ll
) )T
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o Inx—1 1
So: (KIN)39 = lim =—
x>e X—e e

sinx — V/3cosx

(KIN),o = lim

3 4x - %T
T
_ tanx — V3 1 tanx—tang
= llnT} COSX - —— | = Elm# T
xo3 4x — 5 x>z 4 (X - §)
. T
1. SIn (X —§) 1 1 1 1 1
=Elm1} T X 1'[=EXZX1 125
X7 4(x—§) COSX " COS3 X5
sinx —v3cosx 1
So: (KIN)40 = lim = —
3 41 2
X—3 4x — T
. 3x-=-27
(KINw = i e
na¥= (bx)logba ~lim xm—_ a” = E .gm—n
x->0 xM — g n

1 (Zx)logZB _ (23)log23

:253113' 2% _ 23

1 log,3 1 1
=—X x (23)l0823 = — x 1og,3 x 2108227 x —
2 X3 X2 2 " 1082 8
27

=Elog23

. 3x_27 27
So: (KIN)41 = !(l_lgm =1—6]0g23

1-vVv3—vx—2
X—6

(KIN) 4, = lim
X—6
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. (1-v3-vx=2)(1+V3-vx-2)
"~ e (x—6)(1+ 3—@)

— lim (x— 2)2 - 42 _1la
X*6(x—6)(1+m) 2
1-vV3-Vx-2
_—

1
6 8

N[ =

X

N =

So: (KIN)42 = lim
X—6

sin(2Inx) — 2Inx

X

-1 In3(x%)
li sinx — x 1
SIMMMm—= ——
x-0 X3 6

sin(2Inx) — 2lnx  8In3x

e l' X
py Inx? X Inx% X Inx* ~ 64In3x
1 1 1
—_— e X — T —
6 8 48

Q| =

So: (KIN) s = li sin(2Inx) — 2Inx 1
0 8700 T M3y 48

€0SXxc0s2xcos4xcos8x — xcotx

x—0

X2
li sinx — x 1
Slim——— = ——
x—0 X3 6
~ COSXC0S2XC0Ss4xc0s8x

sin2xcos2xcos4xcos8x sin4dxcos4xcos8x
B 2sinx B 4sinx

sin8xcos8x sinl6x

8sinx  16sinx
sinl6x _ x- cotx
-~ lim 16sinx _
x—0 X
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sin16x — 16xcosx

= li
] 16x2sinx
_sinl16x — 16x + 16xcosx
= lim .
x—0 16x2sinx
. 2 (X
o Sin16x — 16x (16x)3 ol 16x2sin’ (7)
= X
x20  16x2sinx 16x3sinx | x50 16x2sinx
= 1><256+1— 42— 7
6 2 6
. €0Ssxco0s2xc0s4xcos8x — xcotx
So: (KIN)44 = 11151 2 =-7
X—

sin2x + sin4x — tan6x

KIN = li
(KIN) 45 Pt 1 — cosx

2x —sin2x 4x —sin4dx 6x — tan6x

= lim — +
x-0 | 1 — cosx 25in2 (%) 25in2 (%)
2X — sin2x 4x — sin4x 6x — Ssin6x \
. |/ T2 “aor Y Taor Y
= 2sin? (E) 2sin? (ﬁ) 2sin? (E)
\ Zsin® (3) 2sin® (3) Zsin® (3) /
(2x)2 (4x)?2 (6x)2
1 1 1
6 6 6

2@ 2 @)

. sin2x + sin4x — tan6x
So: (KIN)45 = lim =0
x—0 1 — cosx

In(sinx + cosx)?

KIN = li
( )46 xl—l>l(} sin2x

In(sinx + cosx)?  (sinx + cosx)? — 1

im-— .
x~0 (sinx + cosx)? — 1 2sinx
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_ sin?x + cos?x + 2sinxcosx —1 . 1+sin2x—1
= lim - = lim - =
x—0 2sinx x—0 sin2x

So: (KIN)ue = 1i In(sinx + cosx)* X
0: 46 = 10 sin2x B

XCOSX — sinx

(KIN)47 = lim
x—0

X3
. xcosx—x+x—sinx _ x(cosx—1) = (x-—sinx)
= lim = lim + lim————
x—0 X3 x—0 X3 x—0 x3
. 2 (X
~ 11 <—Zsm (7)) ~ 1 1 ~ 1
~ 6 x50 X3 "6 2 3
So: (KIN) 4 = li xcosx —sinx 1
0 47 = xl—l}(} x3 B 3
(KIN) 4q = i 1 —/2sinx
=lim————
48 x—>—1 V2cosx

_ i 1-— \/_smx 1+ \/_cosx 1 + v/2sinx
= lim
x—n 1 — \/—cosx 1+ \/—cosx 1 + V/2sinx

.. (1 —+2sin®x)(1 + V2cosx)
xl_>n_l(1 V2cos?x)(1 + V2sinx)

= lim cos2x(1 + V2cosx)
X>g (1 2sin? (— — x)) (1 + V2sinx)

cos2x(1+ 1)

= l. = — 1
xl_?%l cos(m—2x)(1+1)
1 —+/2sinx
So: (KIN)4g = llm =-1
X—>— — \/—COSX
x*Vx+2Vx+ 6 — 64
(KIN)49 = lim
X2 x—2
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(x‘*x/x +2(Vx+6-— ?{/5)) +2x4(Vx+2 —V4) — 4(x* - 2%)

= lim
Xx—2 x—2

1 1
x+63—83 X+ 2)2—42
= lim [x*Vx + 2 ( ) 2x4( ) +

x—2 Xx—2 Xx—2

x*VX+2Vx+6-64 416
X—2 3

So: (KIN)49 = lim
x—2

V2 — 2cosx

(KIN) —llm
>0 2 — 2sinx

\/E Zcosx V2 + 2sinx » V2 + 2sinx
x-7 \/— 2sinx \/f + 2cosx V2 + 2sinx

i 2(1 - 2coszx) V2 + 2sinx
= lim
X T 2(1 — 2sin2x) \/f + 2cosx

. —cos2x V2 + 2sinx ~ —V/2 + 2sinx
= lim X llm = -1
x—x COS2X /2 +2cosX x-n V2 + 2cosx
So: (KIN)<q = i V2 — Zcosx A
0: =lim—————=-
>0 X7 ® 2 - 2sinx

(KN« = I x2 4+ 5x + 4\
51 e \x2—3x+7

X

— X 8x-3
= lim [(1 + 28X 3 ) ] = e;!l—wo(xz 3x+7) = e8
X

X—00 —3x+7

2 X
So: (KIN)<; = I X“+5x+4 &
o st e \x2—3x+7) |~ ¢

X4—_24
4
(%)
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1 — +/3tanx
KIN =lim————
( )52 XLHEI T — 6%

1 —+/3tanx 23
So: (KIN)s5z = lim =

x-g T — 6X 9

1 — cosVmx
KIN = li
(KIN)s3 xl{?ﬁ ™ — x?2
2cos? — YT (ZSin2 <g - @)
XV ' XTI \ ('
Va(E-x) . va(E-x)
sin > sin >
= lim 2 X
x>/ m—X m—X
P
=2X £ Xx0=0
2
1 — cosyVmx
So: (KIN = li =0
0: (KIN)s3 xi{?ﬁ T — X2

C x+1DB+(x—-1)8
(KIN)sq = LI—I}(} x+1)5+(x—-1)5
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[(x+1)° - (1)° + x-1)° - (1)°]

T BT D5 - (DF - (F + - DF - (7]

[(X + 1% - (1)° (x-1)%—(-1)°
i L D1  x=D-(1

G DF - @F AP G- 15— @

x+1) -1 T x-D-(=D
_8(1)"-8(-1)" 8
T4 +5(-1D* 5

 x+1)8+x®-1)°® 8

So: (KIN)ss = I G S+ x— D5 5

(3 — COS2X — 2x2>
In >
<4

(KIN)SS = lim
x—0

1

 lim] 2 (11— cos2x — 2x?*\[x*
=amimgt 2

1
= lin(1) In(1 + sin?x — x?)x*
X—

sinx—x_ sinx+x
— 3 3 X X
=Inlime x

x—0

(3 — COS2X — sz)
In >
So: (KIN)SS = !{l_)l‘{)l <4 = —§
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] V2 — cosx — sinx
(KIN)s5¢ = lim

X-7 (4'X - T[)Z

V2 + (cosx + sinx) o V2 — (cosx + sinx)

= lim
x—»% V2 + (cosx + sinx) 16 (x . %)2
2 —(cos?x + sin®x + 2sinxcosx) 1
= lmT} =) X Wi
X—5 n
i 16(x - 7)
1 I 2 —1 —sin2x
= ——lim
32V2 x-% (X 3 3)2
4
1 1—cos (g — ZX)
= ——lim _
32V2 x-% (x B E)
4
1 2sin? (% — x)

B mi:‘f;‘ (x- %)2

2 W2
T 32v2 32

) V2 — cosx —sinx V2
So: (KIN)5¢ = lim —

X-7 (4'X - 1-[)2 - ﬁ

V2x —33/3x—5Vax—73¥/5x—-9-1
Xx—2

(KIN)57 = lim
X2
=~ Tayler series

n nn—1)
n_ 2
(1+x) =1+ox+———x"+

im (1+(2x— 4))%(1 +(3x— 6))%(1 +(4x—8))"(1+ (5x - 10))% -1

X—2 Xx—2
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—4
2

3x—6
3

4x — 8
4

5x — 10
5

(1+

+) (14 +) (14 + ) (14

x—2
(1 +x-2)1+x-2)(1+x-2)1+x-2)—-1
lim —

X—2

b)) -1

= lim

1+x-2)*—-1%
x—-1)-1

= lim
X—2

=4(1)3 =14

\/2X—33\'/3X—5‘{/4X—7i/5X—9—1_4
X—2 B

So: (KIN)s~» = lim
x—2

X

(KIN)gg = l¥l1_r)1010 [(cos {B})m]

1 1
letm =— , lim [(cos{nx})n]
n m-ooo
. Incos(nx) . _Incos(nx)_ cos(nx)—1 . —2sin?%(nx)
= e}ll—% n = en-0 cosnx—1 X n = IX},l_l}(‘) cosnx—1
. e}}i_r)r(l)smr(lnx)x(—Zsin(nx))=e1X(_2)X0=e°=1

So: (KIN)sg = lim [(cos {1})m] -1

x3+x+1

x3—-x+1

(KIN)5o = lim
X

(

x3+x—-1 2

V3 +x-1

Vx3—x+2

)

= lim

2
=lim&x3+x-1)3+0+ (x3

X—00

_l_
VB3 +x—-1 ¥x3—-x-1

> y <x3+x+2 1

o \x3+x+2 Vx3—x+2
2

-x+2)3-0

)

1 1 1 1
=lim&x3+x—-1)3-(x3—-x+2)33x3+x—-1)3+ x3-—x+2)3
X—00

&SR
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1 1
x3+x—-1-x34+x-2)X3+x—-1)3+x3—-x+2)3

= lim
X— 00

2 1 1 2
xX3+x—13+x3+x—-1)3x3—-x+2)3+(x3—-x+2)3

1 1
2x—-3)x3+x—-1)3+(x3—-x+2)3

= m 2 T T z
x3+x—-13+x3+x—-1)3(x3—-x+2)3+(xx3—-x+2)3

2(1+1) 4

1+1+1 3

So: (KIN)59 = lim

X—00

<3+x+1 x3—x+1>_4
Vx3+x-1 Vx¥3-x+2/ 3

KIN)w = tim [ 2722
60 = %l n !

= lim —
n—-oo N

n!

1 <2n!>% o1 <\/m y (e)n>n

n-co N 2Ttn

| -

2 N\ n
e 1 4n
= lim — (\/—) (( —)) —11m<\/—“x x—)
n-oco N n n—oo e
4n 4
=1xlim—=-
n—-o ne e
. 1n0(2n! 4

In(2x? + cos2x)
<%

x—0

1
= limin(1 + 2x% + cos2x — 2)x*
X—

_ lnellm(ZX —2sin?x)

imZ(x smx) (x+sinx) ) 2
= lnex>0 x3 x  =lne xgx
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So: (KIN)61 = lim
x—0

In(2x? + cos2x)

x4

2

W |

1 — sin (g COSX + X

N—"

x—0

x 2

sin L sin (E COSX + x)
2 2

lim

x—0 X2
_ %—%cosx—x e %+%cosx+x
2sin > sin| 5 — >
- !cl—%l x2
B Tcosx—x
2sin? | 2—2
2
- 5{1_1)1(} x2
1T T 2sin? (—) —-X Tsin? (—) —X T
ysin? <7 (1- czosx) — X) 2sin? | 2 , 2 22
- !<i—l>l(} x2 % ., (X z x2
TSsin (i) — X
2
1x2x(0-1) -1
=1x2%x(0—=) ==
2 2
1 —sin (E cosx + x) 1
. 2
So: (KIN)62 = !(l_l;lbl <2 = E
1- (2sinxcosx)cos2xcos3x
— lim 2sinx
x—0 X2
1- (2sin2xcos2x)cos3x 1— sin4xcos3x
_1s 4sinx _1s 4sinx
N 5{1_1)1(} x2 N !<1—1>1(} x2
sin(4x + 3x) + sin(4x — 3x)
1 — 2
s 4sinx
B !(1_%1 x2
Jsiie Sepasisisisisiis anle Page 90 sigmoiEariasan



BRSNS RIS ENIPNIssRIgI R AR RN

8sinx — sin7x — sinx

= lim

x—0 8XZSinX

_ 7sinx — (7x) — sin7x + (7x)

= lim :

x—0 8xZ%sinx

. 7sinx — 7x y x3 sin7x — (7x)  (7x)3
= lim —

x—0 x3 8x2%sinx (7x)3 8x2sinx

7 (DR-CDE)-

.1 — cosxcos2xcos3x
So: (KIN)¢3 = lim > =17
x—0 X

64* —3 x48* + 3 x 36* — 27%

x—0

X3
(sz _ 3X)3
x—0 X
(e2xln2 _ 3Xln3)3
= lim
x—0 X
eZXan -1 3Xln3 -1 3
= lim < — )
x—0 X X
g (€221 2xIn2 3¥ -1 3xin3)
~ 0\ 2xIn2 X 3xIn3 X

= (1% 2In2 — 1 x In3)3

-

So: (KIN)64 = lim
x—0

3

64% — 3 X 48% + 3 x 36X — 27X 403
x3 - (ln—)
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cos(5tan*x — 3sin*x) — cos(5tan*x + 3sin*x)

(KIN)5 = lim =

cos(4tan*x — 3sin*x) — 1 — cos(5tan*x + 3sin*x) — 1

- !(1—{{)1 x8
—2sin?(5tan*x — 3sin*x) = 2sin?(5tan*x + 3sin*x)
. 2 + 2
= lim 3
x—0 X
. (5tan*x — 3sin*x) . (5tan*x + 3sin*x)
sin 5 — sin >
= —2lim 7y
x-0 X
[ . (4tan*x — 3sin*x) . (4tan*x + 3sin*x)
sin > — sin >
x lim 7
x—0 X
B 2><(5—3 5+3)(5—3+5+3)
B 2 2 2 2

=-2%x(-3)x5=30

cos(5tan*x — 3sin*x) — cos(5tan*x + 3sin*x) _ 3

So: (KIN) 45 = Ll_l)r(} <5

(KIN) . = li 1 — cos3x
66 = 01 — cosdx

So: (KIN). = li 1—-cos3x 9
0: 66 = W01 —cosdx 16

sinx —%
KIN = lim—=
( )67 Xl_% 6X — 10
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O\|N|a
|G

X

Il

N

X
N =

X

= lim

Xz

oA
(=)}
—~
"
|
oA
N
(=)

inx — 1
sSinx 2

~| G

So: (KIN)g7 = li =
o: ( )67 Xl_f)igl 6X — 0

. tanx—1
(KIN)68 = lln‘%—n

X—>Z X—Z

T . T
tanx — tan ) sin (x — Z)
= lim

X — — Xon (x — E) COSXCOS X
4 4 4 4 4

1 1
= lim X =1X—=X—==2
T L 1L > >
X-7 (x — Z) COSXCos 4 22 2

2

. tanx—1
So: (KIN)¢g = }(I_)IIEI —

1 X771

=2

(KIN) o = li 2cos2x —1
69— Xl:% cos3x

2 (cost — %)

B !(Lngl sin (g — 3x)

2 (cost — COS g)

B !(l—{l%l sin (g — 3x)

2x+% Zx—g
2 X (—2)sin 5 sin —5

sin (g — 3x)

= lim

X—>

]
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sin% (6x — 10)s

0
= lim X 2(=2)sin(—=+x
x~% | sin % (Tt — 6%) (6 )
1 Vv3\ 2V3
=73 <‘4><7) =73

2cos2x—1 23
So: (KIN =li =
2l 6o Xl_,ngl cos3x 3

cosx — 3/cosx

sin?x

(KIN)-o = lim
x-0

o (cosx — 1) — (/cosx — 1)

x—0 sinzx
. (cosx—1) — (Ycosx—1)
= —lim
X—0 cos?x — 1

1
y (cosx—1) N cos3z—1 1 N

= —lim = —=
x-0 | cos?x—1 cos?x—1 2

N W] =

3
COSX — 1/COSX 1
So: (KIN =i = ——=
0: (KIN)70 oo sinZx 3

(KIN); = li x — elnx
1= xl—I>Iel (X - e)z

letx=eyifx>e =y=>1

5 e ><(y—lny—lne)
B xl—I>Iel e2 (y - 1)2

1. (y—Iny—lne) 1 1 1
=—lim =— =
e x—e (y — 1)2 e 2 2e

So: (KIN)-; = li x—elnx 1
0 - x—e? 2e
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(KIN)-, = Ii x — tan~Ix
72~ xl—r>l(} X3
lety = tan~!x
. X—y . tany—y __ siny —ycosy
= lim =lim————=1i
x>0 x3 x>0 tandy x>0 y3cosy

. (siny —y)+ (y —ycosy) 1
= lim X

x—0 y3 cosy
(siny—y) 1 y2sin® % 1
= lim X + lim X
x>0  y3 cosy x-0 y3 cosy

= 1><1+2><1—1
6 4 3

o x—tanx 1
So: (KIN)72 = LILI(}T = 5

1 1
KIN = li ( - ——)
(KIN)73 0 \xsinx _ x2

3

(X —sinx . X—sinx X
= lim N = lim 3 X >
x-0 \ X4“SInx x—-0 X X“S1nx
I (x — sinx X ) 1 1 1
= 1m X — = — X = —
x—0 x3 sinx 6 6

So: (KIN) 5 = Ii ( 1 1)—1
0: 73 = 200 xsinx x%2/ 6

ZSGCX — ZCOSX>

ZanSecx _ 21n2cosx
= lim 5
x—0 X

eanSecx _ eln2cosx

= lim
x—0 x2
Jsiie Sepasisisisisiis anle Page 95 sIgNsiEaRNESaR



BRSNS RIS ENIPNIssRIgI R AR RN

1
eanCosx (eln2mln2cosx _ 1)

= lim 5
x—0 X

an<1coszx> sinzx
eln2cosx [ o cosx | _ 1n2 ( ) -1 In2 sinx
. COSX n COSX
= lim : 5 X >
x—0 In2 SlllZX X
( n cosx)

=2><%x0+2><ln2x1=21n2

QSecx __ pcosx

So: (KIN),, = lin&( ) = 2In2
X—

x2

(KIN),5 = linnl[(sinx)ta“"]

X—

2
T

puty=E—x

>tan<;—y>

= y_%l (sinx (; — y)

= lim(cosy)Y
y—0

= lir{)l(l + (cosy — 1))“’ty
y—)

coty
= lim <1 — 2sin? (%))

_ () _ o mhany)

1
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So: (KIN)75 = lim[(sinx)"™™] = 1

X—5

2

4+/2 — (cosx + sinx)®

Xy 1 — sin2x

1 1 5
42 — 42 (— COSX + — sinx)
= lim V2 V2

x—g 1 — cos (g - Zx)

42 (1 — cos® (7 - x))

i 4\5(1 — cos® (% — x))

X7 2 (1 — cos® (% — x))

=22 %3 (1)52 =52

4+/2 — (cosx + sinx)°>
So: (KIN)76 = lim ( ) =

Xy 1 — sin2x

5v2

3&/1 + tanx — 3\'/1 + sinx
X3

x—0

(%/1 +tanx — V1+ sinx) (3\/(1 + tanx)? + /1 + tanx + Y1 + sinx + 3/(1 + sinx)z)

= lim

x>0 x3 (f/(l + tanx)? + 31 + tanx + V1 + sinx + 3/(1 + sinx)z)
B (1 + tanx) — (1 + sinx) 1
- X_I>I(} x3 X 3 2 3 3 s 3 . 2
(w/(l + tanx)? + V1 + tanx + V1 + sinx + /(1 + sinx) )

_ tanx—sinx 1 1 (tanx —x) — (x — sinx)
= lim X —==lim
x—0 x3 3 3x-0 x3
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1 1. (tanx — x) N l — sinx
3 xl—l>1(‘)l x3 3 xl—l>1(} x3

1 1 1 1 1
=-X-+-X=-==
3 3 3 6 6

3\/1 + tanx — i/l + sinx
3
X

. 1
So: (KIN),; = !{1_1)1(} =<

(KIN)7g = lim|(§ — tan"x) (tan 5]

lety = tan !x = x = tany

i (% - tan‘lx) ki (% — tan‘lx)

" ) Man )
= lim G _ntan:X) — lim (1;;—112 y (- tanl_lx)

“ang(crr) ezl )
=Elim—(%_y) lem—(%_y) _(_1) = _2

() ran(y-g) T
0= ) )

(KIN)g = !(1_{'11 sin(,;zizol_ 1)

_ Sin(XZOZO _ 1) (X2019 _ 1)
= lim
x—1 (X2019 — 1) x—1

—1x 20119 x 12019-1 — 2019

~ sin(x?9%20 — 1)
So: (KIN)79 = lim = 2019
x—-1 x—1
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(KIN)., = I V1 +x* + V8 + 2x* — V27 — 2x*
80 = 1% (1 — cos2x)tan?(sin3x)

(1 — cos2x)tan?(sin3x)
~ lim 7
x—0 X

2sin’x tan?(sin3x) sin?3x

X X =21%XxxXx9=18
x2 sinZ(3x) X2

= lim
x—0

V1 +x*+ V8 +2x* — V27 —2x*
~ lim 7
x—0 X

\/1+x4—1+3\/8+2x4—?{/§x(2) V27 —2x% - 27
(1+xH) -1 (8+2x*)-8 (27 — 2x%) — 27

X (—2)

= lim
x—0

1 1 2 1 2
=2 () +3(8)73(2) -2 (27)73(-2)

—1+1+ 2 20
2 6 27 27

V1 +x* + 38 + 2x% — V27 — 2x*4

~ li
0 (1 — cos2x)tan?(sin3x)
20

27 10

- 18 243

V1+x*+V8+2x*—27-2x* 10

So: (KIN = lim =
(KIN)so x>0 (1 — cos2x)tan?(sin3x) 243
tan®x sin®x
e 6 —e 6
KIN = lim

( )81 x—-0 X8

tan®x sin®x_tan®x tan®x tanﬁx( 6x-1)
e 6 (1—e 6 6 e 6 (1—e 6 O
= lim = lim
x—0 x8 x—0 x8
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|

6
s (1)
=lim|le 6 X = |
<0 | X |
[ 1— e—taEGX(cos6x—1) tan®x
| e (cos®x — 1) |
=1 x lim| X I
x~0| tan®x , . x8
3 (cos®x—1)
tan®x 6 4 )
3 (cos®x — 1)(cos*x + cos“x— 1)
= X (— i
1x(-1) !:1—%1 x8
tan®x L
—sin?x
= — lin(} X66 X — 75— X (cos*x + cos?x — 1)
X—

tan6x Sln6X
So: (KIN)g; = li —ecs 1
0: (KIN)gs = limg———5——— =3
In 1 —x2
CcOSX
KIN = lim
( )82 x—0 X3

. V1 —x% —cosx V1 —x2+ cosx
= 11m X
x>0 x3cosx V1 —x? + cosx

. 1 —x? — cos?x 1
= lim X
x—0 x3 cosxV2 — x? + cosx
~ sin?x — x?
=lim———x1
x—-0 X
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sinx — x 1
=lim¥x(sinx+x)=—gx0=0

x—0 X3
In
COSX

So: (KIN)g, = lim =0
x-0

(KIN)gs = lim (/8" + 41 + 21 — 27)
n—->oo

i (/8% + 4n + 27 — 2M) (/8" + 47 + 27 4 21)(3/87 + 4" + 27 + 221)
= 1m
n-—co 8" + 41 + 21) + 27 (/81 + 41 4 27 4 220
(¥ )+ 2 (¥ o)

. (8" + 4™ 4 2" — 23™)
1m
n—oo (i/gn T 40+ zn) + zn(i/gn ¥ 40 ;20 4 zzn)

y (4" +2M)
1m
n—oo (380 + 41 + 2Mm) + 20(3/80 + 47 + 20 4 22n)

1

B 1
T 1+1+1 3

1
So: (KIN)g3 = rlll_{l.}o(i/m —2n) = 3

X

X ex—1
(KIN)g4 = lim \/1 + sin [1 — ( )]
X—

=lim1+sin[1—

x—0
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x—0 X
et —1 e*—1
e(1-(5) 1o (Y
= lim X
x—0 1_(ex_1) X
X

= !(l_rf(} (i/l + sin [1 - <eXX— 1)]) = e_Tl
So: (KIN)g4 = !{i_l’)l(} (i/l + sin [1 _ (ex; 1)]) — e_Tl

(KIN)gs = lim <1/1 + sin [1 _ (%)])

) 1
=lim 1 + sin [1 - (%)]XZ
/sin(l—(ﬂﬂD\
xi—r>r(1)| x2 -
e \ /
s (1- (#1))
lim
x—0 X
sin(1- (%)) (s
- 5(1_1)1(} 1— (ﬂ) x?2
X
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o (x—=sinx) 1 [+ ] sinx 1
=1><llm—3=—=11m 1+sm[1—(—)] = e6
x—0 X 6 x-0 X

S ) sinx 1
So: (KIN)gs = lim 1 + sin [1 — (—)] = e6
x—0 X

COS2Xx
KIN = lim———
( s ,H% 1 — tanx

|
cosS (Z — ZX)
= lim T
X—>I tan z — tanx

cos (%) COSX
x-7 sin (% — x)

X sin2 (g - x)

T
1 sz(z_x)x 1 X 1 2><1 1
= lim — X —= =
x>z sin (% - x) V2 V2 2
. CcOS2x
So: (KIN)ge = lim =1

12 — 6x% — 12cosx
X4

(KIN)87 = lim
x—0

~12(1 — cosx) — 6x?
= lim 2
x—0 X

12 x 2sin? (5) — 6x2

- 5{1_1)1(} x4 -
e 24sin? (%)4— 24 (%)2
x—0 X
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2axtxaxix(-1)= -1
= — X —X|—=] = ——
2 8 6 2

12 — 6x% — 12cosx 1
So: (KIN)87 = !{l_l;l(} X4’ = —E

(KIN)gg = lin&(sian)“mZZX

X7

4

lin11T (sin2x—1)tan%2x

X7

= e 4

~ lim(sin2x — 1)tan”2x
X—>Z

- !{13%1 (sin2x — sin g) cot? (g - Zx)
T T
= !(l—{r%l <Zsin 2x2— 2 cos 2X2+ 2 cot?2 (g — x)
i 2sin (x - %) sin (% - x)
X7 tan? (% - x)
_ 2 _ 1
T4 2

So: (KIN)gg = lim(sin2x)®@"2x = =
X—)Z
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(KIN)go = li 3sinmx — sin3ntx
89 — xl—r>ll1 (X - 1)3

3sinnx — (3sinmx — 4sin3mx)

= 1i

xl—l>111 (X — 1)3
i 4sin’nx y 4sin’*(m —nx) = 4sin’n(1-x) 3
G = T g = U e = -

3sinmx — sin3mx _
(x—1)3

—413

So: (KIN)BQ = lim
x—1

In(e + x) —In(e — x)

x—0

X
e+Xx
ln(e—x)
= lim——
x—0 X
e+Xx e+x—e+Xx
. ln(e—x) e —X
:!(1—l>1(}(e+x_1)x X
e —X
1 x1i 2x L 2x 2
= X 11mm = 11m -
x>0€~X x50e—x e
X
. In(e+x)—In(e—x) 2
So: (KIN)gg = !{l_l)l’(} " =2

X
o tans—
(KIN)g = lim (2 — ;) *a£0
X—=>0

a tan% . o X
= lim <1 + (1 — —)) = e)l(l_)ll(l)((l—;)tanﬁ
X

X—-a

2a
=lim(x_a)cot(E—E)=lim X;a
X-a X 2 2a x>0 | tan % (a ; X)
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a—x X—o ) X )
1 a X _cf (1Yo _=2
=tm| ey x| =2 (1) =
2\ a a
tamE 2
. (0.6 2a &
So: (KIN)g; =lim (2 ——) ™= -~
(KIN) . sin~1x — sinx
= lim
9227 x50 (sin~1x)3
lety = sin"1x = x = siny
. sin"1x — x + x — sinx
~ lim -
x—0 (sin—1x)3
. sin”1x — x t e tim X sinx
=lim————+=lim——
x-0 (sin—1x)3 x-0 (sin—1x)3
. y-—siny . siny — sin(siny)
= lim — +1lim 3
y—0 y x—0 y

siny — sin(siny)

_1+l_ sin3y _1+1_1
6 y20 y3 "6 3
sindy

sin"1x —sinx 1

(sin-1x)3 3

So: (KIN)gZ = lim
x—0

sec?x — 2tanx

(KIN)g3 = il_)n%l (x - %)2

sec’x + 1 — 2tanx

x—>X L 2
* (X 4)
(1 —tanx)?
= llnT}

)
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= linT} 5
S gy

i tan? (% — x) (1 + tzanxtan %)2
i (x-2)

=1x(1+1%2=4

_ sec’x — 2tanx
So: (KIN)g3 = lim =4

4 Y

sin?x — sin%?2x + 3x2

(KIN)oy = lim =

3x2% — sinxsin3x

= lim
x—0 X4'

3x?% — sinx(3sin3 — 4sin3x)

= lim
x—0 X4

3x2% — 3sin?x + 4sin*x

= lim
x—0 X4

. 3(x%2—sin?x) __ 4sin*x
= lim 1 +lim 2
x—0 X x—0 X

. (x—-sinx) . (x+ sinx)
= 3lim———xlim———+4
x—0 X3 x—0 X4

1
=3xgx2+4=5

sin?x — sin%?2x + 3x?2 g

So: (KIN)94 = Ll_l;l‘ol X4'

sin3x + sin6x — sin9x

(KIN)o5 = lim =
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sin3x + 2sin3xcos3x — 3sin3x — 4sin33x

- !Ln(} x3

~ —2sin3x[—2sin?3x — cos3x + 1]
= lim 3

x—0 X

~ —2sin3x[—2(1 — cos?3x — cos3x + 1)]
= lim 3

x—0 X

~ —2sin3x(2cos?3x) — (cos3x— 1)
= lim 3

x—0 X

. —2sin3x(2cos3x + 1)(cos3x — 1)
= lim 5

x—0 X

. .2 3x

. —2sin3x(2cos3x +1) SIn"=-
= lim X 5

x—0 X X

=—2><3><3><(—2)><%=81

. sin3x + sin6x — sin9x
So: (KIN) g5 = lim 3 = 81
x-0 X

In(1 +x)? — 2x
<2

x—0

letln1+x)=y=x=eY—-1

—2(e’—y—1)

2y —2(e¥—-1) . yZ

=l oz~ 1)

y

2

In(1 +x)% — 2x
So: (KIN)96 = lim ( 2) =-1
x—0 X

X sinx
—_— 242

s Sinx X
(KIN)g7 = lim =

x2 — 2xsinx + sin?x

= lim y—
x—0 X*XSsIinx

1
2)(7
12
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li 3 -
x—0 X SINnx
2
1 1
6 36
X sinx
—_— =2+ — 1
. s Sinx X
So: (KIN)g; = !{1_1)1(} - =3¢

. x—1-Inx| X
(KIN)gg = !gl}[ /sm (7)]

. TX
1 . smT—l
— lim| —~+—
x—1 lnx_ x->1\ Xx—1-Inx

. . TX
=!(g? 1+(sm7—1)] =e
sin =X — sin ~ ZsinE(x — 1)cosE(x +1)
s 2 2 4 4 4
~ lim = lim
x-»1 X—1—1Inx x—1 x—1—-1Inx

2sinT(x— 1) — sinx (x — 1)
5 ) 1
= 11m
x—1 x—1-—-Inx

letx=eY=x-1=y->0

—2sin? % (e¥—1)

~ i

xl—r>rl1 ey —1-—Inx

. 5Tl

_ sin? 71 -1 y? (e — 1)2
=lim| -2 X X

x-1 (ey — 1)2 ey — y — 1 yz

T 2 1 2

——ZX(Z) XTX1__T

2

. x—1-Inx | X Tt
So: (KIN)gg = Ll_t)l}[ sin ( > )l =e 4

1 — v/3tanx
(KIN)gg = lim —————
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\V3 tan% — tanx

~ime X (m
X-g g —X
. 3 sm(——x) 1 V3 1 23
- llqtl? X (E— ) COSECOSX - ? X V3 V3 - T
X—)g 6 X 6 TXT

1—+/3tanx 2V3
So: (KIN = li =
0: (KIN) g9 ng1 p—— 9

elOX —x—-1

(e¥)10 — 110 X 10 1
—lim—&—1  e—-1_1 :2:3
x-0 (eX)5 —15 2x E_Z 3

ex—1 eX—-1 1

So: (KIN li Et 3
0: (KIN) 100 = lim —z———— =

(KIN) 191 = lim (/8% + 3% — /4x — 2%)
X— 00

= lim (/8% + 3% — 1/8%) — (V4x — 2% — V/4x)

X—00

V(8% + 392 + 1/8%(8% + 3%) + 1/(8%)2

= lim (/8% + 3% — V/8¥) x

X0 V(8% + 392 + 1/8%(8% + 3%) + 1/(8%)2
(VIR ) x VA 2 V)
(Vax —2x —/ax) x (o= Vo)
8% + 3% — g* 4% — 2% — 4%

= lim

X— 00

(V=22 + VA

2

o Jae @) GG
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) 4% — 2% — 4% 1 1
=0 - lim =().|._=E

(@ )

1
So: (KIN)49; = )l(gg(i/sx + 3%X — V44X — 2%) = 5

2 1
KIN = li [
(KIN) 102 0 sin2x+ln(cosx)
_ 2Incosx + sin?x ~In(1 - sin?x) + sin®x
= lim — = 2lim — —
x-0 sinZxIn(cosx) x-0 sin?xIn(1 — sin?x)

put 1 — sin’x = eY

e —y—1 1
e yt1-—ev . y? _ AN
S A ey M o=t T2\ Tp) 7]
y
2 1

So: (KIN)IOZ = lim[
x—0

——+ =
sin?x  In(cosx)

x(1 — cosx)

KIN = lim
( )103 x-0 X2 + X — eXsinx

.2 E
_ x(Zsm 2)
x-0 X% + X — xsinx — sinx — sinx(e* — x — 1)
2xsin? %
= lim : -
x-0 (X + 1)(x — sinx) — sinx(e* —x — 1)
szinz% 1
A 2Xx7 3
= lim X -——4__-
x-0 X+ 1)(x—sinx) sinx_ (e*—-x—-1) 1 1 2
3 —x 2 6 2
X x X
. x(1 — cosx) 3
So: (KIN)105 = lirg x2 +x — eXsinx 2
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o In(2+x)—x
(KIN) 194 = Llll(} 2
1+x X
 In(1+x)—Inex _ In eX Ine
= lim = lim
x—0 x2 x—0 x2

n(35%) () -1

=!(l—l>l(}(1+x)_1x x2

ex

=1xli _(ex_x_l)x1—1x< 1)><1— 1
B ] x2 ex 2 2

C In(2+x)—x 1
So: (KIN) 104 = lim—————=——

tan3x — 3tanx

(KIN) 105 = lim T
x>z COS (x + 8)

tan (g _ y) (tan (3 (32 - ﬁ)ﬂ()tan (3 ) + x/—)

\/§[<tan( y)) tan ] X 2v/3

= lim
X_% siny
_ 6 [(tang -y - 3) (1 + tan 3 X tan (g y))]
= lim -
X_% siny
— 6 lim [(tan(—y) x 1 + V3 x V3)] 4
¥l siny

_ .. tan®x—3tanx _
So: (KIN) g5 = lim =24

X>7  COS (x + g)
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3n!
(KIN)106 = llm 20t
3 1
1 3n\°" \n
i ( 3n! )ﬁ L \/21t3n>< (?)
Tabe\2nin®) T ate| VZman 2m\ 2
(%) n
1 3n\3
i (O 2] i 27027
n-oo \2 (Z_n)“ n—-oo 4n2e3n 4e
e ) D
3n! 27
So: (KIN)106 = llm 2nin" E
sin (T[ — cos? %)
(KIN)107 - llnll 1— X i nx -1
el™siz 4 S -2

sin? g (1 — x)sin? g (1-x)

s s 2
<ZsinZ 1- X)COSZ (2 + x)) sin? g (1 -x)

= lim — = = lim T
x-1 (eZSin%(l—x)cos%(1+x) . 1) x~1 gjn2 2% (1 + X)
2
<Zsin% (1- x)cos% 2+ x))
sinzg(l —X) nz 16
= lim — X =
x-1 gjp2 I (1 - x) 4 w
sin (1 — cos* ==
So: (KIN)107 - hm gx X 2 ) =4
1-sin—- sin———1
le 2 +e2 -2
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. sin (x - %)
(KIN) 108 = i:né‘m
S I

x5 o (7 _ cosx) x-3 2 (cos% - cosx)

T
: X—3 1 1 V3
I T 3
3 / 3% n\ axi 3 V3
sin*— sm(x+§) 2 2
ZX(—Z)l—nXTl
X—§ /

. 1|
sin (x—— V3
. 3)
: (KIN =lim—m=—
1 108 Xl_,ngl 1 — 2cosx 3

(KIN) 190 = lim ntan1 [{ 1 }tan (E — i)]
109 = oo x2+1)n+1 4 2n

1
x2+1n+1

lety = tan‘1< ) = (x?+1)n+ 1 = coty

coty — cot% tan (% — y) (1 + tany)
- ox241 (x2 + 1)tany

sn-oo=y->0

T
l' ytan (Z — y) (1 + tany) 1 )
) (x2 + 1)tany S (x2+1) (1

n n

rl}_)lg (1 + tan (;+%) —tan;) = I111_)r£1o (1 + tan (;-I_%_E) —tang)

n
= ALI?O (1 + tan (%) <1 + tan (g + %)))
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(ZL) (1+tan(4 ﬁ))

— el “tan(z )tan1+tan(z ZX_n) _ ex}i—Pgo %
= ez(1+D) = x (2)
“mfn) = 25
So: (KIN)uos = g ntan” [{(xz + ;)n + 1} tan C}I 2X )]“ - xzej: 1

X2 n 1>(x4—1)sin2%

KIN = l
(KIN)119 = m (xz 1

X— 00

1—y2> 2
o (5

1
lety =—;.1
ety 1m<1 V2

hm((l yz)(1+y2)sm Y)l 1+y? ehm(l y2)(1+y2)<sm Y)(lnl;f—g’z>+<ln1_y2>

— V0 y* 1-y? y?

— e1><1><1><(1+1) — ez

4_1\ein21
- XZ +1 (x 1)sm = ,
So: (KIN) 419 = )l(l_)lg Z 1 =e

x2

nx+4)m
2x+ 3

(KIN)411 = llm (sin

lety=—=x-> 400 ,y—>0

SHE

1 1

. Ay + Yo+ C4y+m | myG+D)
(Sln ) = lim (1 + sin - —>
3y +2 y—0

= lim

y—0 3y +2 s 2

4y+m W 2si y(8 — 3m) 4m +y(8 —3m)
"3y 2 M2 T [ 2GBy+2) “°°T 2@y +2)
2 2
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1
y(8 — 3m) 4ﬂ+y@—3nvﬂﬁ5

4By +2) % 2By +2)

= lim <1 + 2sin
y—0

. . y(8-3m) 4m+y(8-3m) 1
— e 2SN 3y ) SO A3y +2) Y (y+2)

sin—y<8_3n)
lim2 4(3y+2) "os4n+y(8_3“)xy(8_3“)x 1
y—0 y(8—3T[) - 4(3y+2) 4(3y+2) y(y+2) 41 (8—31‘[)
=e 4(3y+2) = eZXIXCOS?Xll-XZXZ =1

x2

So: (KIN I ( ) nx+4>m
o: ( )111 = am | s 2%+ 3 =
(KIN) li X — sinx
= lim———
112 = M3
let 2 d I X — sinx
etx = an =lim——-
y p =11m X3
. x—sinx _ 2y-—sin2y
p=lim———=lim——————
x—0 x3 y—0 8y3

2y — 2siny + 2siny — 2sinycosy

p = lim

y—0 8y3
. 2(y—siny) . 2siny(1 — cosy)
p =lim—————+1im
y—0 8y3 x—0 8y3
1 ZSiHYZSiHZ%
P=pyt+lim—yg3
1 1 1
P48~ P75
. x—sinx 1
So: (KIN)112 = g{l_l;l(} X3 = g
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2 1

. COS™X — 2

(KIN)113 = lim———;#=
X—>Z X — Z

2 2 T I8 T
COS“X — COS Z COSX — COSE COSX + COSZ

= lim
T

T 1 T
X—)Z X — Z X—)Z X — Z
L
—2sin 4 T
2 X+7 1 1
= /2lim T X sin =V2x(-2) X=x—= -1
x—>% X — z 2 2 \/E
cos?x — >
So: (KIN)113 = lin"_[l T -1
X—>z X —Z
(KIN) 14 = I tan?x + 2In(cosx)
114 = 0 SinZx — In(1 + sin2x)
1
let cosx = e2¥
1—-¢Y
v Y . 1-e'+y yey —y

gt (1—-ev)Z x50 ev(1—eY)?  eY(1-—eY)?

B 1+l' (e¥ — 1)y B 1+1_1
T2 va—ene—1) 2772

So: (KIN) 114 = li et
o: 114 = 1M sin?x — In(1 + sin2x) 2

o Inx
(KIN)q45 = g{lfll Po—
In(1 + (x— 1)) (x—-1) 21+ ((;— 11))2
= lim m(1 = x) = lim 3 — _1
x>1 _tanm(x—1) x-1 —1t(1 —x) n
n(x—1)
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So: (KIN)1c = lim—2%_ 1
0 us = M anmx .

1+x)(1+2x)(1+3x)...(1+5x%x)

KIN =i
( 116 lel(} tan5x

1+ (x+2x+3x+4x+5x)..—1
= lim
x—0 tan5x

. 15x+ ---hight degree of x
= lim
X0 tan5x

. 15x+ - f(x)hight degreeof x 15
= lim =—+0=
x—0 tan5x 5

X

So: (KIN = li
0: (KIN)116 P tan5x

1+x)(1+2x)(1+ 3x) ...(1 + 5x) _3

(KIN) I 1 —+/2sinx
= lim————
117 x—% 1 —vV2cosx

1 n
N SInx sin 7z — sinx
= linT} 1 = lin%
X—>Z ﬁ — COSX X*z COS Z — COSX

T _x E+x
. [ 4 4
Zsm( > )cos( > >
im = —
= %—x _ %+x
—2sin S sin >

1 —+/2sinx
S0: (KIN) 17 = lim ———— —
xog 1— V2cosx

4(81)X — 27X — 9% —3x—1
1- V1 +x+x2

(KIN)IIB = lim
x—0
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. 4(3)4X _ 33X _ 32X —3X_1
~ lim
x—0 X

4_e4xln3 _ e3xln3 _ erlnS _ exln3 -1

= lim
x—0 X

(exln3 _ 1)(4_e3xln3 + 3e2xln3 + zexln3 + 1)

= lim
x—0 X
(exln3 _ 1)
—lir{)lT X (4_e3xln3 + 3e2xIn3 | 9@xIn3 1)
X—

=In3(4+3+2+1)=10In3

1 -V1+x+x2
~ lim
x—0 X
1 ( 2)1 1
13— (1 +x+x°)3 1 1 10In3
= I X[-(x+1)]=-=(1+0)==—==
i A rxrxn) ([TExFDI=—30+ 3~ 1
3
= —30In3
So: (KIN) i AV Z277 297 23T -1 03
0: = l1im = — n
187 %0 1-V1+x+x2

(I = lim [x G — tan~? (2]

x+1
X tany
= -1 = e
lety = tan (x n 1) =X 1—tany
T
2> 00 =y > —
X i
L
L tany o (n ) I (Z - Y) o tany
= 1m ——yJ|=lim
y~7 |tan (% — y) (1 + tany) % y—y [tan (% _ y) 1 + tany
1w 1 1
141 2
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So: (KIN)119 = lim [X {E —tan™! (x i 1)}] - %

(KIN) 10 = 1 2sec?x — 3
120 — lqtl 2sec2x — secx + 1

tim (14 2sec’x— 3 Dot (1 N secx — 4 )
B xl_,qu_l 2sec?x — secx + 1 - 2sec?x — secx + 1

X—>7

2

llm( , secx—4 )Xsin X
e ' 2sec2x—secx+1/” COSX
( secx—4 ) sin?x li ( secx—4 )X(l—cosx)(1+cosx)
(2secx+1)(secx—1)/" cosx (2secx+1)(secx—1) cosx
= e*” = e*”
llm( secx—4 ) cosx(1-cosx)(1+cosx) llm(l 4cosx) (1+cosx)
<o\ (2+cosx) (1—-cosx) 1 n\ (2+cosx) 1
= 2 = -2

1-4x1+0
= e 240 = e

2sec?x — 3 %

So: (KIN) 129 = llm =e

Zsec2 —secx+1

x(a—Db)
KIN =i
( J121 = mo1 sinax — sinbx

] x(a—Db)
= lim

x>0, x(az—l— b) sin x(az— b)

x(a—b)

. 1 2
—!(1_%1 x(a+b)>< . x(a—b)
2cos —  Ssin—/——

So: (KIN) 157 = li x@-b) _
o: 121 = M Sinax — sinbx

(KIN) _ i X — sinx
= lim—
122 = 20 X — tanx
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. X—sinx ) .
lm(} 3 founded by lopital or Tayler series
X—

letx = 3y and thelimit=p

3y — 3siny — 4sin®y

p = lim

x—-0 27y3
i 3y — 3siny — 4sin®y , 4sin’y
p =210 27y3 T 27y3
_3p N 4 1
P=27727"P%

So: (KIN) 15 = li x—sinx 1
o 122 = Y tanx 6

3x%2 — (7x+ 1)Vx+5
x—1

(KIN)123 = lim
x—1

 3x2—7Vx3—Vx+5
= lim
x—1 x—1

. 3x2 —3Vx3 —4Vx3 +4x —4x + 4/x— 5Vx + 5
= lim
x-1 x—1

_ l.mSVF(\/}— 1) — 4X(\/§— 1) — 4&(\/}_ 1) _ 5(\/}_ 1)
o (Vx-1)(vx+1)

Zlim(&—1)(\/ﬁ—4x—4\/§—5)=

T W R )

-5

3x2—(7x+1)\/§+5_
x—1 B

So: (KIN)123 = lmll -5
X—

X
T =7
x—1 2
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X
_ i 1 11 4x + 4 (x-1)2
—x‘l‘} s{g -z & —4x+4)
_X
T (x-1)2
= lim |c <—(x2 4x+3)>
x->1 | 2

= lim G-1)?
x—1

1 + (cos—(x— 3)(x—1) — 1)

X

) (x-1)2 lim————=
= lim
x—1

-1 + <—Zsin2;(x -3 (x-— 1)>-

—2sin?
i x(x—3)2x

lim (X 3)(x-1) ( )
o () w2z

2
= =e _7)

— eX—>1(X 1)2

( Zsinz%(x—3)(x—1))

—
(x-1)2

_elB)

i
So: (KIN) 24 = lim [sin— (x? —4x + 4)]
x—1 2

V2x+133x+1—-1
m
032x +1¥3x+1—-1

(KIN)IZS ll

V2x +1¥3x+1-3V2x+1+¥2x+1-1

2 19
t3=15 W

7
1=§ (2)

= lim
x—0 X
. VBx+1V2x+1-V3x+ 133x+1-1 L,
‘ Xl—’n(} X N LZ
 Bx+1-1 V2x+1-1 3
L; = 3lim 21lim ==
x>0 (3x+1)—1 x>0 (2x+1)—1 5
C2zx+1-1 V3x+1-1 3
L, = 21lim 31lim -+
x>0 (2x+1)—1 X—>0 Bx+1)— 5
19
Li 15 19
L, 7 21
5
Jsiie Sepasisisisisiis anle Page 122

BIGNOFR/RNTESKR



BRSNS RIS ENIPNIssRIgI R AR RN

C Y2zx+1¥3x+1-1 19
So: (KIN)q;5 = lim ¢ 3 ——
-032x +13/3x+1-1 21

2
i

tan (4-1'[ + x) -1
X

(KIN)126 = lim
x—0

tan [~ ) — tan™
an\znrx/) —tang

= lim
x—0 X
2 2
T T | |
tan <—4n Tx Z) <1 + tanZtan (41I T x))
= lim
x—0 X
tan (——nx) 1 + tan Etan (n—2>
4(41 + x) 4 4T+ X
= lim
x—0 X
tan (——nx) 1+ tan Xtan (“—2>
. 4(4m + x) 4 41+ x —1r
= lim
x—0 < ( —TC ) (4(411 + x))
4(41 + x)
— 1
=——x(1+1)=—-=
4(4t+ 0) ( ) 8
2
tan (11_) -1
. 4mM+ X _ 1
So: (KIN)126 = Ll_l;l(‘)l X = 8
Incosx
(KIN)127 = lime X
x—0
Incosx 1
=lime x = limln(cosx)x
x—0 x-0
1 —2sin2%
X 2
= limln (1 — 2sin? —)X = limlne x =1Ine®=1In1=0
x—0 2 x—0
Incosx
lime x =eM=¢g0=1
x—-0
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Incosx

So: (KIN)127 = lin(} e x =1
X~

sin(3x — 5a) — sin3x

(KIN)IZS = lim
oa—0

o
2sin (3x — 520( — 3x) cos (3x — 520( + 3x)
= lim
a—0 a
2sin (—ga) cos (62X) 2sin = ga) cos(3x)
= lim = lim
a—0 a a—0 o

5
=2X (_E) cos3x = —5cos3x

. sin(3x — 5a) — sin3x
So: (KIN) 28 = Ll_l)‘[(} - = —5cos3x
(KIN) 129 = lim (tan Lano+ L tano L, 9)
129—an dan +2 an2+22 2 — + - +2n anzn

1 06 1 o
( cot—— = cot >+

_ 1 @
= lim ((cote — 2cot0) + (E cotE — cot0 20t 5 >

n—>0oo
1 0 1 0
<§ cotﬁ — Zn_l COth_1>

\_/\/

0 0
= li ! 0 2cot20 li 1 SZ_ 2" 2cot20
= nl_)lg) (ﬁ cotﬁ — 2cot )— nl—gloﬁ i 2 — 2cot
zn Singm
! 2cot20
=——2co
0
. 1 0 1 0 1 0 1
So: (KIN) 29 = I111_)n01O (tane + EtanE + ?tan? + -+ ﬁtanﬁ) =5 2cot20
simtx
(KIN)130 llm 1
sin(mt — tx) ] sint(1 — x)

= I
Al X-—DE+x+1) A x-DEE+x+1)
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sintt(1 — x) (1l —x) —Tt i

= 1 5 1 _
ol | m1l-%)  G-D&Z+x+1D| A x+x+1) 3

So: (KIN) 14 = li sinmx W

1
(KIN)431 = 1im1(2 + COSTtX)x3—3x-2
X—>—

2TX
1+cosmx 1 tim 2cos” -
= lim (1 + (1 + COS1‘[X))X3_3X-2 1+cosmx — ex—>—1(x+1)2(x_2)‘
x--1
2(MX, T . 2T . T
2cos (2 +2) 2sin“5(1+x) . 2sin®5(1+4x)  q 2 2

- —\Z2 2) - 2 7 1
et DI 2) — et A DI D) = er ™ b D? %2 — o270 %(-3) — o6

So: (KIN)431 = )311311(2 + cosmx)x3-3x-2=¢6

sin?x + 2In(cosx)

(KIN)132 = lim
x—0

x4
. y+In(1-y)
= lim 5
x—0 y
let 1 et Ll 1—et+t_l_ et —t+t 1
€ y=e-= _x1—>n(}(1—et)2_xl—l>l(} t2 B 2
_ sin%x + 2In(cosx) 1
So: (KIN)lgz = !{l_l;l(’)l X4‘ = _E
_ LS COSX __
(x 3tanx+4+3) (e e)

KIN = li
(KIN) 133 st cos(5cos—1x) — 5x

sol : puty = cos™!

X = COSy = X
=~ cos(5cos 1x) — 5x = cos5y — 5cosy = cos5y — cosy — 4cosy
= —2sin3ysin2y — 4cosy = —4cosy[sinysin3y + 1]

= —4cosy[siny(3siny — 4sin?y) + 1]
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= 4cosy[(4sin’y — 3sin?y) — 1]

= 4cosy(sin? — 1)(4sin?y + 1) = —4cos?y(5 — 4cos?y)

= —4x3(5 — 4x?)
L= 1 . x+3 (1 - tanx_l_%) y 1 — cosx y 1 — el-cosx y @cosx
T T X x2 1—cosx 5-—4x2

1
=——XAXBXxCxD (1)

4
L1 T
A =i 14 3 tanZ(X ¥ 4_) y 1 — cosx y 1-— el—cosx y @Cosx
= am x+4 X x2 1~ cosx 5 —ax2

—(1+3><T[><2)—8+3“ (2)
B 4" 4 ~ T8
B l. 1 — COSX l' sinzx o 1 1 (3)

x>0 x? x>0\ x2 ~ 14 cosx/ 2

1-— 1—cosx COSX e

x>0 1 — cosx (4) 5 — 4x2 5()

_ _1(83m 1 e) _ (8+3me
L= 4(8 ><2><( l)xs)_ 320

Xx+4
cos(5cos~1x) — 5x 320

_ (x — 3tan—— + 3) (e“*—e) (8+3me
So: (KIN)133 = lln(')l =
X

o ef—x-1
(KIN)134 = lim —7o7—

let thelimitp;and x = 2y

i ey —2y—1
P=yo0 T ay?

_ lime2y—2y— 1—y?%+y?
p y—0 4-y2
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e¥—-y-1) 2 1
= li X =4 —
P= y? 2'a
_2,1_ 1
So: (KIN) 144 = lim &>~ 1 _ 1
0: (RIN)1s =l —7— =3

e —e

KIN = lim—————
( )135 x—~0 e3X — secx

e +xe¥e® —x%(e¥e® +e e® )+ - —e
T e 2 2 4
X°<1+3m+B@ +m)—(1+5~+$‘+~)

2! 2 ' 34

X (e—xeex _ X(e—xeeX + e—2xeex)) + e e Xe® e
x—0 <3+%+_1 _5_X3>_... _!(1_1;{)1 3 _§
X 21 2%~ 3%

So: (KIN) li el e
o: =lim———=—
135 = Y50 e3X —secx 3

tan?x

sec?x + tan?x — 2 sec?x
2sec?x + tan?x —secx + 1

(KIN)136 = lim
X—>7

tan?x
2sec’x — 3 2 — 3sin?y

m cotzysiny
= lim = lim| — -
X 2sec?x —secx + 1 x> sin?y — siny + 2

2 .
- siny — 4sin®y cottysiny
sin?y — siny + 2

= lim
T

X—>7

limcotzysinysiny(1—4siny)
P sinZy—siny+2

=e

tan%x

sec?x + tan?x — 2 secZx
=+e
2sec?x + tan?x —secx + 1

So: (KIN)136 = lim

X—0
2
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L )™
(KIN) 137 = (\/_) —x‘/_

\/_ln‘/_> +—1 —xInx — (%)2 }

1+\/_ln\/_+<
- 1 z
1+\/—ln\/—+<Xln\/—> b1 — VxIn% — <\/—lnx>

2
_ lim&m&Jr(%—&) A

x=0" /xInx (%\/i — 1)

VX
\/_ — xX 1

cos (%) — v/ cosx + xsinx
(KIN)138 = lim 2
x-0 X

2 (X i
cos” (5 ) — cosx — xsinx

1 2
- !{1_%1 x2 (cos (%) +Vcosx + xsinx)

= lim cos” (%) ~ 2cos” (%) +1 —xsinx

x-0 g2 (cos (%) + +/cosx + xsinx)

1 — cos? (%) — xsinx . sin? (%) — xsinx
= lim

= lim X e
x>0 x2 (cos (f) + v/cosx + xsinx) x>0 y2 (cos (?) + v/cosx + xsinx)

o 3

x2% — xsinx 1 1
= lim x? _4 —__ E
x=0 y2 (cos (%) + +cosx + xsinx) 1+1 8

XZ
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X -
CcoS (7) — +/cosXx + xsinx
SO: (KIN)138 = lin(')l = —
X—

3
x2 8

_ sin[sin(x — sinx)] x— sinx
(KIN)139 = lim . X 3
x—0 X — SInx X

X —sinx X — sinx
--Tletx=2y ;T=k
. 2y —sin2y
BTy
.2y — 2siny + 2siny — 2sinycosy

k = lim

y—0 8y3

— sin 2siny(1 — cos

k = lim LS | iy 25TV y)

y-0 y3 y—0 8y3

1  2siny 2sin® (f)
k=-Kk+1lim X

4 y—0 8y yZ
3 2x2 1
—K = = = —
4 8 x4 6

_ _ .. sin[sin(x —sinx)] x-—sinx 1
So: (KIN)139 = !{l_l;{)l —— X 3 = g
a*—(a+ 1)~
(KIN)140 = lim ( )
x—0 X

exlna _ exln(a+ 1)

~ lim

x—0 X

2 2
1+Xlna2-|'- (xIna) +---—1+xln(a+1)Xln(az;|_ 1) Lo

= lim - -

x—0 X

2 2
«Ina 1 +2x'lna + (x1131|a) +e—In(a+1) 1+ xlgga +1) + xln(z;i— 1) 4o

—_ lim . N M .

x—0 X
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~ Ima(1+0+0+:-)—-In@a+1)A1+0+0+-) Ina
== llm =
x>0 1 In(a+1)

a*—(a+1)* _ Ina
X " In(a+1)

So: (KIN)140 = lim
x—0
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