
~ ...
...sJ!~

.~~ )})"! ~j~ f\'~' olfYb ,~, f. J~l.A ~~ ~1)1~ x =a 4b,Aj)~ f (x) ~l;~,!

\1£>0 30>0 ; O<lx-al<O => If(x)-LI<£ ¢::> lim f(x)=L
x-.+a

:~~ 0~ ~'J ,~ ~,~ ~')"!~ ~lAsOl~1 wl';~ ,~~~~

:~)b ~IJ J> ul~

'v'£ > 0 30 > 0 ; 0 < x - a < a=> If(x)- LI < e <=> lim f (x ) =L
x-+a+

'vI£ > 0 30 > 0 ; 0 < a - x < 0 => If(x)- LI < e <=> lim_f(x) = L
x-.+a

2x2+x 1 2x2+x-3x

3 <-:::> ----
x 5 x

1
0=-

10

1
<- =>

5

Iimf'[x}» limf[x]
x~x~ x~xo

limf(x)= f (xo)
x~xo
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x<o
x

f(x)= [cOS~(X+l)] x>O

o x=O

[ x
2

] [ .ss;s "I ..: _ t • .,)~ ] "I·
I" f {x] I" ... ,.., ~'ir"~~ -- ~,~ --01m x = 1m --=--------
X~O- X~O- X -£ -£

:~

lim f(x)g(x) =0
x~a

limf'[x] = lim+[cos~(x +1)] = [COS 7t+] =[ ~,r~.~~ ~.,)~ ]=-1
x~O+ x~O 2 2

f(O) =0

{

X - IX1

f(x)= ~
x;t=O

x=O

.., .
lim f(x)= lim x-x = ~,~ =0
x~o+ x~O+ x +£

I" f () I" x + x I" 2x 21m x = 1m --= Im-=
x~O- x~O- X x~O- X

f(0)=2

[

- 1
[x]+[-x]= 0

x~Z

XEZ

~~ ~x .r..~lA.o~W (~,

~ ,~.r..~~ ~Lo.; (~

:,0 . T"'" 6.>cU L: 1­U . "J- "c.r-

www.ieun.ir

MAS
Text box
.

MAS
Text box
.



lim =lim([x]+[-x])-I=-2
x---+xo

f (xo)= [xo]+[-xo] -1 =-1

1
.~~ I) f(x}= l-[Ixl] ~\;; p......s ..blA; IJ~

:~)'~ ·~4~ J,9 ~l;~ ..blii 'r-S'~~\A~ c6~, ~~:~

1-[lxl] = 0 => [Ixl] = 1=> 1:C:; Ixl < 2 => { 1:C:; x< 2
-2<x~-1

[ x
2 -4J [e+J ~1J #

lim f(x)= lim = =----
x---+2+ x---+2+ [x]2 -4 ~IJ# ~1J#

·~4~~~~ LL" ~1) ~ 'ct~ 0~~ 4k-,1,~ til,~ ~1, ~ ,~ .;lb ~.rU , u .J~ ~ ~~

[ 2 Jx -4 -1 1
lim f(x)= lim =-=+-

x---+2- x---+2- [x]2 -4 1-4 3

"\Ix E R , 0 ~ sin2 x S 1

~,,)}~ )} (-2,2) oj\.!),,) y =[Sin2 xJ ~l; ~~l.i .blA; jl ~,,)1~ ~ :J~

:~1~~:~

,~, ~ ~~ sin2 x 6S ..blA; ~)~ ,)'!) ,~~ ~1,> ~~l,j ~4 ~ J~la.A sin2 x 4S ~lA;)~ ~ ~~)~ ~l; ~1)'?~

.~4~~ ~,.;-? y ~G )~

sin2 x =1 => x =k1t±~ =±!: , ± 31t , ...
222

X~ Q

XE Q

x

2
x-5

~~1 ~~ t:,f 4.bi; ~)~ f(x)=

2x2 +1

:. I.L ~,~ ~L ~L ~ x 1..·- L..e ~~ ~ ~~ A.Jl; ~l:..>: 1-
~ . .. . . ~ 0 ~ c..s!- ..r ) ),7.J. ~-; v v v-'

2 Xo 2 -2--= =:> 3xo +5xQ + 2 = 0 => Xo =-1 , -
Xo -5 2x5 + I 3
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.. . _ axn+bxn- 1 +... .
.~'~~R)~~L~'~~)~~ .~" f(x)= ~~Lt..o6.J f JUt.;: .<.,;

.T.. ;.. • .. \:-F -- r , m , m-l .' '-- ~
ax +bx +...

6 (c 4 (~ 2(y o (WJ1

sgn(x){~
-1

x>o

x=O

x<O

lim f (x) = 2(1)- 3(1)=-1
x~o+

lim f (x) =2(1) - 3(-1) = 5
X~O-

.~I:-! 1) f(x)=sgn(x 2 -1) ~\; ~~l..i.,blAi ~~ IJ~

:~.)'~ 0-!.1~~ .~,..:, u(x)=O 4S~~~ ~~L; ~Loj ~IJ~' ,f(x)=sgn(u(x)) ~l; ~~ ~c;'; 4:J>

x2-1=0--7x=±1

lim f(x)=+1
x~l+

lim f(x)=-1
x---.+l-

f (1) = 0

lim f(x)=-1
x---.+-l+

lim f(x)=+1
x---.+-l-

f(-I)=O

--
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I =lim f(x) =lim f'(x)
g(x) g'(x)

.~~.I ~l> ~~ ~~, c9) G~~ ()~~, J~.~ ()~1.9 )1 f~~ 01~ is" ,~ ~),>~~ ~b- ~ i~~ ~4­

.~~~ c;b ~4~~ J~.~ ()~l! ;' ()~~')~ tAS~~~}-O) )1 Ai~ ~ ~~'.J~ :~J,l.)~

G ~C?

y e u" y' = nu' uo- l

y=au y'=u'au Lna
,

1
Y= log~

, u
y=--

ulna

y = sinu
, ,

y =u cosu

y = cosu
, , .

y = -u sm u

y=tanu y'=U'(I+tan2u)

,
, u

y = Arcsin u y=
~1-u2

,
, -u

y = Arccosu y=
~1-u2

,, u
y=Arctanu y=--

1+u2

y = sinhu y' = u'cosh u

y =coshu y' =u'sinhu

y=tanhu v' = u' (1- tanh2 u)

I=lim In(x 2 + x-I)
x-+l xe " - e

:J.>

1= In(I+I-I) =Q
l e' -e 0

2x+l 3

~ 1= lim x
2+x-l

= _1_ = ~
x~l eX +xex e+e 2e
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:J>

" kex
_ k 0 xkex 1 k

1= 11m =- ~ ~ 1= lim e n =k
X~o k X -1 0" x~O k X Ink

I I
" cosx2-coshx2 0 H I I" -2xsinx2-2xsinhx2 I" sinx? + sinh x2

= 1m =- ~ ~ = 1m = Im------
x~O x4 0" x~O 4x 3 x--*l -2x 2

:~)~ sinh u - U , sin u - U SlA lSj)~ ~ et.:::-'; 4
u--+o u-+o

? 2
I I" x- + x 1= 1m =-

X~o -2x2

I = lim
x~l-

-I

2£

~ = lim ~ = lim ..II+ x =J2
-2x x~l- 2x£~ x~l- 2x£ 2

2~I-x2

· a 4..:->b..o .:......1 YF .~4 lim ~ = 2 'pI .JU,..
x~-31- 5x+16

I r ax +3a 0 H I lim
=x~~31-..I5x+16 =0~ ----+ = x-+-3

a a -2a
5 =-=5=-5-

2x"5x +16 2

. a =-5 d5~~~~ 111 I = 2 ~.J1~ J:')~ 4S ~1 j1 Lo1

:.)~ .)AI,.> r,.j ~ 4..:->b..o J.)A l.iJ [ x3
] = 27 p-!.)b x -+ 3+ «.?,.J>

3 27 0 . 3x2
I = lim x - = - ~ I = 11m - =27

x~3+ x-3 0 ~ x~3+ 1
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~ = f::; (~h (x, t)}t+ ~'(x).h (x ,~(x))- a'(x).h (x,a(x))

X
2 e ti -dt

I=lim x t
x~l fX+l t 2

e dt
2

J
t e t

-dt
I=Iim I t =Q ~ :JU,.

x~l J2 t 2 0e dt
2

X2 xe e
0+2x·-

2
-- 1

H I 1· x x 2e - e -3. = 1m =--=e
• x~l 0+e(x+l)2 -0 e 4

: :.t, ~,~ 4S~1~ I~ _1_, b, a .,:)lio :JIi.
~o _ ...:~)~) ~

1 LX t
2

I = lim -- dt =1
x-+o bx-sinx 0 .Ja+t

:J>

x2

1° I 0 H~ 110 m -:r;;;; 01m =- ~ --,
x-+o 0 ° x-+O b-cosx b-l

b-l=O~b=1

x2
-- 2

1° ~ 1· 1 x H 1· 1 2x <.Sj)~ 1 2 1 41m = Im--X ~Im-x ) r>:: ~a=

x-+0 1-cos x x-+0 .Ja + x 1-cosx J;. sin x " a 1

y = fog (x)= f (g(x))=> y' = g'(x).f'(g(x))

I=limr(x 2 +X+l)+f(2x+l)-2f(3)
x~l x3 - 1

:~jO e-:'u jl CS~~

:~,~ 0~ w'~~~4 x jl o,~~ ~l;,~ f(x),g(x) .I'
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:J>
f (3)+ f (3)- 2f (3) 0 H

1= I-I =0 ~~

(2x +1) f'(x2 + x+1)+2 f'(2x+1) 3f'(3)+2f'(3) 5 ,
I =lim - - f (3)

x~l 3x 2 - 3 -3

:y=f(x)g(x) j'~~~

:~~ 0'~~ y' ~t.::..:..o <.S'~' y=f(x)g(x) ~4 ~,~, ~4x j' ~l; ,~ g(x),f(x)}1 :cS~,T..),-!

Iny = g(x)ln (f (x))
, f\ )

L= g'(x).ln(f(x))+ g (x)._(x)
y fx

Y'=(g'(x).lnf(x)+g(x)~(~1)'f(x)g(x)

I I
" [x+ I)X

2

- 2
= Im-----

x-+l x 2 - 1

I (1+1)1 -2 0
12-1 =0 ~

"~j'.).x~ )iU .))jA~ ~~, ~) ~ J~~ o~li o~~, 4~ ,~4.sO ~L.-> 'J Y= [x + I)X
2

~~~ ,~,

:~)'~ y =[x+1)X
2

u':') 4

Iny = x2 In[x + I)
, 1

L=2xln(x+I)+x 2
-

y I+x

( 2X.ln (x + I)+ X2
_

1
- ) (X+ l)X

2

(2In2+-21)(2)1 1
I --Il"m x +1 = 21 2

() = n +-
x-+l 2x 2 1 2

I

:1= lim (coshx)~ y!.j ~ ~~~'y~ :Jtio
x~+oo

I

:~J'~ Y= (cosh x)~ d:'~ 4:J>

Iny=.!Io(cOShx)=> lim (Ioy)= lim (.!In(COShx)J=~ ~
x X~ x-)co X 00

H " sinh x "ex _e-x . eX
~= lim --= lim = lim -=I=>y=e

x~co cosh x x~oo eX +e-x x--)oo eX
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1
I = lim (sin x)Inx

x--.o+

I

:~J'~ y=(sinx)lnx ~)~I~

lny =_I-Insinx => lim [ln y]=lim (In(st)))=~ ~ ~
InX X-+O x-;() In x 00

cosx

Ii sinx 1° xcos x 1° xcosx I"= m--= 1m = Im--= => y=e
x--.O 1 x-+o sin x x-+O x

X

(tanx)COSX -1
1= lim -----

1t 1t
x-+- x--

4 4

J2
1 2 -1 0

I=1i1t=O ~
4 4

y'(~) =_ v'2. 1n( I)+ v'2. 1+1 ..... y,(! )=v'2
y(~) 2 2 1 4

I = lint y' =v'2
1t

x~-

4

00 0
o~li J~14,~;S J!~ -;;; ~ 0 .:.~l> jl~ "" ~~L. "" ,:},;l.S'" 'J OXoo ~ 00-00 f'~ ""~ 1St...\>- j1 c.S.J~.~

o~'.).x ~l f~' ~J'! J~~
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1= lim (.!..-cotx)
x~o x

:J>

1= lim (.!..-cotx) = lim (.!..__I-) =00-00 ~
x~o X x-+o X tan x

:~)'~ (tan u-u) <.SjJ1~ , J~~ o~li jt o~t.A:.-,' ~
u~O

2 2
1 10 tan x - x 10 tan x - x H 1 10 1+ tan x -I 10 x 0= 1m = 1m ~ = 1m = 1m- =

x~O x tan x x~O x2 x~O 2x x~O 2x

1= lim (_I__1)
x~l Inx x-I

I-!
1= lim x-l-Inx =Q ~ ~ lim x =Q~

x~l(x-l)lox O' X~llox+(x-l)X! 0 ·
x

x-I H 1=lim ~ =lim ---
x~lxlnx+x-l x-er ln x e l-i-l 2

1= lim ..120+1 (..10+2-..10+3)
x~+oo

1=00-00 ~ :J>

:P!)'~ t4S lSj)~~' ~ ~,; ~
n~oo

r;:;-:-:-; (r-:-;; ~) ~n+2+~n+3 err:': (n+2)-(n+3)
I = lim ,,20 + 1 "0 + 2 -"0 - 3 '.,J;+2 ,J;+j = lim ,,20 + 1. rrr; rrr:

x~+oo n +2 + n +3 x~oo "n + 2 +vn +3

. (..I20+1)X(-I) . (&)X(-I) . -.fi.JD Ii
= hm . ~j)'~ ~= hm = hm =--
x~oo~n+2+~n+3 x~+oo ,J;+,J; x~+oo 2.JD 2

, x
y=---

x2y+y3

:~ ~b ~, y,Lbo y =0 ~)~ x =0 <.S'j' ~ ~,~~ o~~ ;;.; J':::' 'J .)'!j ~'A~ 4lf~L..o :Jti.

o x2
I=hm-

x~Oy2

:J:>
xo x2 0 J~~ 0 2x 0

1= hm -=- ~ )1= hm --=hm----
x-ef) , y~O y2 O· x~O, y~O 2yy'

x
x
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lim f (x) - lim g(x)
X-7Xo X~Xo

:~4 ~,~ ~ -' lim g ( x) = 0 , lim f ( x ) =0 ol!~ :($jJI,... ~;IIJ
x~o X-'-+Xo

:~,;~ ~ ..l.ij;lroJb Xo <lbA;),) g(x),f(x) ~\.; ,.,:) ~,f1.S'" ol!;l. lim f((X)) =1
X-+Xo g X

cJL..o,~;s o~~, f(x) ~l; <.S~ g(x) ~l; jI0'';~ (x~ xo) .xS~ ~ Xo 6.bA;~~ x c£S ~Loj ;o~L 0~ ~

d$ ,~, ($;'ri:' ~ ~1;S~ <Sj;'~ o~l! j' o~~';~4' .(~~ o~~' g(x) <.S~ f(x) jI01':;~4,) ~~ J> I;

~~, w' ~} ~~ u;~ ~.1 ;LS ;~ ~~ ,~,,; '; ~;~ j)~ -' ~.~;S o~~1 <.Sj;'~ o~ti ~ jI<,SlcJL-o )~ olf.fb

·~4~ j~ 4Jl-..o;~ ~l.> ($jJ 1pA o~19 j' o~~1 ~~4 ~,~

.~~~~~~~~ ($~~j s.-s ~Lo J> )~ dS c.Sj)lpA ~4WJ jl \S~1~ 4A1~1)~

sin A ( x) - A (x )

tanA(x) - A(x)

sin-1A(x) - A{x)

tan- 1 A(x) - A{x)

sinA(x) - A(x)-A3 (x)/6

tanA(x) - A(x)+A3 (x)/3

Arcsin A] x)- A(x)+A3 (x)/6

Arctan A[x] - A(x)+A3 (x)/3

A 2 (x)
cos(A(x)) -1--­

2

~l+A(x) -l+2-A(x)
m

(l+A{x))rn -l+mA(x)
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~axP+bxP-l+ - ~IX+ ~I ~lq::,jp}'1

~axP+bxP-l + -~(x+ :a) ~4,))p}'1

"~4~~ 0' )~ x ~)~ ~;:s:.:::,s 4j)~ ' x j' LS'~'.# .;Jb x ~ 0 ~,

:JliA LS'~

"~,~ 0' )~ x ~)~ 0-!.;;5')~ 4j)'~ ' x j' LS'~'.#.;Jb x ~ +00 ~,

:JliA LS'~

1) I" 3x+tan2x 0 I" 3x+2x 51m =-~ 1m =
x-+o 2x -tan-l x 0 x-+O 2x-x

2) I
" x - tan x 0 '-ij.;l~ I" x - x1m = >1m--

x-+o x3 0 x3

) ..:5 )~ ~~ 0' ~} '<.Sj)~~~ j'~ ~4~ ~.0~ "~;S o~~, tan x - x LSj)~ o~li j' 0'';~ lAS ~~ ~~

"~)'~ ~~, 0'
:~~ o~~' J~jA o~li j' :J,' J>o')

1 I
" x - tan x H l' 1- (1 + tan

2 x) I" - tan
2

x I" - X 2 -1
= 1m 1m = 1m = 1m--=-

x-+o X 3 x-+o 3x 2 x-+o 3x 2 x-+o 3x 2 3

x3

"~4~ (~~~ x ~ 0 ~,) tan x - x - 3 LSj)'pA> j' o~~' ';o~L J>o') :,o,~ ~ 0'.,
x3

1 I
" x-tanx I" tanx-x L5j)~ I" -3 1

= 1m 1m >1= 1m --=--
x-+O x3 x-+O _x 3 x-+O x3 3

3) 1= lim (sin2x-x) "[J3]
x-+O x

:~)'~ [f(x)] -f(x) LSj)'~ o~l!~
f (x)--+oo

L5j)~ ~L= lim (2X-X)X(J3)=J3
x-+O x

www.ieun.ir

MAS
Text box
.

MAS
Text box
.



4) 10 (1 1) li sin
2

x - x
2

01m ---- = m =- ~
x~o x2 sin2 x x~o x2 0sin2 x 0

. (sinx-x)(sinx+x) <sjJ'\"" • (x+x)(sinx-x) (2X{_=3) 1
=bm s Iim = =--
x~o x2 sin2 x x~o x2 xx2 x4 3

5) lim (x-~x2+x)=oo-oo ~
x~oo

~ lim (x -Ix +!IJ = lim (x -(x +!JJ =_!
x~oo 2 x~+oo 2 2

6) lim x =.2. ~
x~o .Jl-cos x 0 0

10 x I" x
~= Im--= Im-

x~o [;2 x~o11
VT Ji

= lim x =Ji
x~o+ _1_(x)

Ji
= lim x =-Ji
X~O- 1 ( )Ji -x

7) 1
0 ~1+x-I 0
1m =- ~
X~OI-(l+x)5 0 .

1 1
1+-x-l -x

~= lim 3 =_3_= -1
X~O1-(1+5x) -5x 15

8) lim 1+2+3+0..+n
n~oo n2

= lim
n~oo

n(l+n)
2 2

2 = lim ~~~= lim ~=!
n2 n~oo 2n2 n~oo 2n2 2
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· l-cos(l-cos x) 0
9) lim =- ~

x~o Arcsinx4 0 .

:~,.; 0'~~ (l-COSX-~) , (ArCSinx- xJ <.Sj)~ ~~o~lj ~ ~,; 4
x~o 2 x~O

.~),l~~~') 1= lim (~x+.Jx+.j; -Ji.) J.>~b :JUA
x~+oo

1= lim (~x+~x+£ -Ji.)-[ ~x+J;;J: +Ji.]= lim x+J;;J:-x
x~+oo ~x+~x+.,J;++Ji. x~+oo ~x+~x+Ji. +Ji.

:~,.; 0'':;~ Sj)'~ o~li j' o~~, 4

1= lim Ji. 1
x-++00 Ji. + Ji. 2

:~lti\t! ~JA :~

~~ 4~') )~ '.iJ .~~ o~L., )~ ,) 0'~ ,4J~ )~ ~~jA \.SlA~~cS ~r ~,~ lA~ j1 S)~ ~b:-o )~

:~,..:, w~ .)!j ~)~ ~~ ,~~. ~~ ~l~ , u~ , ~~~~

:~;1~~';~ x~+oo ~,~~~~J):n~r'u~ pj1('

..(~, a>l ,~~~~b~')~ 4S")

:~.;1~ ol!.il .a > b > 1 ~4 ~,~ , x -7 +00 ~,(r

:~..)'~ ,o~l b > C > 0 a > 1 ... L ~,~ X -7 0+ ~Q (r,.... '~.'~.J

1= lim ~2°+3°+5° = ~ =5
0..-++00 0-++00

www.ieun.ir

MAS
Text box
.

MAS
Text box
.



x
2

I = lim xe
x~oo x 2 +ex

, 2 x
:P'!.J ~ ~ x <e ~1~~:~

n~oo

x x

xe 2 xe 2 x
1= lim = lim --- lim -=0

x--++00 X2 + eX x--++00 eX x--++oo ~
e 2

x x

x e 2 xe 2
1= lim " = lim --=0

x~-oo X 2 + eX x~-oo X 2

1

I I
" 3 x + 4x

= Im---
x~o !

2x+5 x

! ! 1

I" 3 x +4x I" 3 x I" ( 3 )~ 01m = 1m -= 1m - =
x~o+ ! x~o+ ! x~o+ 5

2x +5 x 5 x

1

I" 3 x + 4x I" 4x 2im = Im-=
x~o- ! X-+O- 2x

2x+5 x

" 30 +2 _3" -5
1= hm-----

"--+00 30+1+ 3" -I

I I
" 32 x3" _30 -5 I" 8x3° -5 I" 8x3" 2

= 1m = 1m = 1m--=
"--+00 31x3" +3" -1 0--+004x3° -1 0--+00 4x3°

I = lim xne x
x--+o+

:~ ~~);-!

1

lim 3x = lim 5 X = 0 ~1~~
x--+o- X~O-
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1

1= lim xDe X =Oxe+oo=Oxoo ~
X~O+

. eT
+00

1= lim -=-
T~+OOTD +00

1
:ll'WJI.) x.= - -&:...0 --3U L,.e. T -r..- -- - .F"-"- - •

:~~ ~t wl";~ ,(~~ ~I.) ~~,~) ~~ )I-.)j'~ xo ~uJ'~ J') g(x) ~li, ~~ lim f(x)=O olr;A I~
x~xo

lim f(x)·g(x)=O
x-+x o

:~}~~~ lim g(x)=oo ,~4~I,~~,.r! lim f(x) }':~~u~
x~a x~a

I 1· · 1= 1mx.sln-
x-+O X

'fix :I:0 => -1 S sin1- S 1
x

1= lim x['!']
x~+oo x

lim .!. = 0+ ::::) [.!.] =[o+J = ~I, 0
x~+oo x x

I = lim x[.!.] = +cox ~" 0 = 0
x~+oo X

lim x-[x] = ;I~l}'
x~oo x2+2x+l

00

=0

1 (~ .!. (....AJl
3 .

:~, J1.),;.}}' ~I~~. 0 :i°·x_[x] < 1 .s~~l j' I~
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~,~.') ~ "-! <.s'~)~ ~~,~ ~~~ ~w ~)~ ~ 0
00,00°,0°,100

SlA>~,~b <S" 6S ),b~~

.~)~ ~4d' t::9) ~ j~~,~ ~),>~ lib

I =lim f (x)g(x)
x~a

:~1~ ~~~ ~; ~.~ .~~ (In) J,,9 ~') J yb ,~ j' tAS ~, ~1 ~ o~ti ,~~;S ~J'>.r? ;S.iI' «..5,,9~ .J~ j'~ ~

InI =lim g (x).In f (x)
x~a

( )

CX+d

1= lim 1+_a_
x~oo x + b

I
lim (coshx)~

x~+oo

I

. [eX +e-x )~1= hm
x~+oo 2

:~,~ ~''> 1~ lim e-x = 0 to ~l j'
x~+oo

J

. [eX )x . e e1= lim - = lim -=-=e
x~+oo 2 x~+oo! 20+

2x

( )

3X- 1

I 1· 2x-l
= Im--

x~oo 2x + 3

3x-l

(
-4 )3X-l -2

1= lim 1+-- = lim 1+--
3x~oo 2x + 3 x~oo

x+-
2
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lim (x +c)X = 4
x.-+oo x-c

:~

lim(x+C)X = lim(I+~)X =e2c
x-.?oo X - C X -.?oo X - C

2c In4
e =4=>2c=ln4=>c=-=>c=ln2

2

3
lim(l+ sin4x)~
x-.?o

:~

3
lim(l+sin4x)~ =100

~
x-.?o

1
(limsin u - lim u ~j)1 pA o~li jl o~~I):~ ~ o~~1 x = T ~~ jl

U-.?O u-.?o

( 4)3T (4)3T= lim l+sin- = lim 1+- =e4x3 =e12

T-.?oo T T-.?~ T

1

I = lim ( sinx)~
x.-+O X

1

1= lim(sinx)~ =100

x~O x ~

I

x3 ~
x--

1= lim __6_
x~O x

1

( 2)~= lim 1-~
x~o 6

1 2 1 0.. 0 .. I
:~ , ~ X =- -a....A ........aJ U'''-...., T F ..- - F ..-..--·

1 T

1= lim 1+~
T.-+oo T

I

=e 6
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1

~
1) 1= lim (cos x) =1

00

~
x~O

-sin x

In 1 I" In cos x 0 H 1 I 1° cos x 1° -sin x ~j)'~~ lim= 1m =-~ n = 1m--= 1m----·--+-~~1
x-)O x2 0 x-)O 2x x~O 2x " cos X x--+O 2x

InI=lim(x -1)ln(x 2 + x - 2)=OX oo
x~l

-I
x -1 -

- =-=:>I=e 2

" cos x 2

( 2) 2x +1
In x +x-2 H "x2+x-2 " (2x+l)(x-l)2 " (2x+l)(x-l)2

In I=lim ~=bm =hm =bm~-----
x~1 _1_ x~1 -I x-+l -(x2+x-2) x41-(x-l)(x+2)

x-1 {x _1)2

InI= lim (2x+I) (x-I) =O:::>lnI=O=>I=eo=1
x~1 -(x+2)

I
1= lim (1+4x)tnx

x--++oo

1
1=(+oo) +00 =+000 ~

"1 " In(1+4x) +00 H
Inl = lim - "In{1+4x) = hm =------+

x--++00 In x x -H-oo In x +00

4

Inl= lim 1+4x = lim ~=1 => Inl=I~I=el
x-)+oo 1 x--++oo 1+4x

x

1 I" (t )tan 2x= im anx
7t

x--+-
4

1+ tan2 x
In{tan x) H 2

=> In I = lim tan 2xxln (tan x) = lim -----+ = lim tanx = = -1 =>
x-+~ X~~ cot2x x-1-2(I+cot22X) -2(1+0)

1
1=-

e
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·... ...
"" 11& ~ '-0&7..

:~4 )}~ ~j .b~ ,~ o~ylb ,~1 ~~~ x =Xo 4A.i)~ f (x) ~~ ~,f ~ :cUUi.i~J~ eli~ ~JS'3

·~4 ~~ cl6i; LJ-!.' )~ ('

·~4 ~~~ r.-j ~ (r

1
. r(x)-r(xo)
Im----

x~xo X - X o

.~~~ o~1~ 0~ f" (xo) ~)k. 4,~ Xo 4A.i).) f (x) ~~~ 0' ~ 'J,.9 ~ 0.)~ ~~~ u)~ ).) d$

·~4~ r'(a) J~~~ S')~ x =a ).) f(x) ~~ )~~ ~ ~~ k> ,45" ~1 ~10' ~~ L5~ d$

.~~ ~'''> tC.w~. 4A.i 0' )~ b ,~4 x~~ <..S'~ ).) ~~ }I~~,;

~1,.> ~j ~)~~ x =a ~)~ ~~ ~ ~1)~~~ 'Jli.o 01~ ~ ..)~ ~~ 0'~~ ~ 1) ~~ ~') ,~~

, () . f(x)-r(a)
f+ a = lim ----

x-.+a+ x-a
.)('~ .... , l;~ --~•• , .. ~N. 4J. r ..~~)~ .~ ... ~ujJ~ ...r~ .,

:.)~;f~~~xj~)~~~~~'~~~~).)f(x)~l;~

,() . f (x +L\x) - f (x )
f x = lIm-----

ax-.+O L\x
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:~j'~.x~ x = -1 .J~ ~~~)~ ~ ,~, :C..P
:~l) ~ ~)J-! (~,

lim f(x) = lim (1 + x)[x]
x-t-l+ X-t-}+

lim -1 < x <O~[x] =-1
x-t-l+

lim (x+1)x-1=0
X-t-}+

lim f(x) = lim (1 + x)[x]
x-t-l- X-t-r

lim -2<x<-1=>[x]=-2
X-t-r

lim (x + 1)x -2 = 0
x-s-r:

f(-1)=Ox-1=0

lim f(x) = lim f(x) =f(-1)
x-t-l+ X-t-r

.~, ~ --~.. ), ....~ ~~)~

:~'.J ~(~,

r:( 1)- 1° (x + 1) [x] - 0 - 1° [] - 1+ - - 1m - 1m x--
x~-l+ x +1 x~-l+

(-1 < x <O=> [x] =-1)

:~~(y

f" ( 1)- 1° (x +1) [x] - 0 - 1° [] - 2- - 1m - 1m x --
- X-t-r x + 1 X-t-r

(-2< x < -1 =>[x] =-2)

f~(-1):;tf~(-1)

{

2 ° 1
f(x)= : .sm~

x=O

:~j'~;; ~ X =0 elbA;)~ ~~~J;! ,~, :C..P
.~4~ ~ ~,~ x = 0 c:lbA;)~ ~~ ~') , ~ ..l> ~,~~~~~~~~~

lim f(X)=O}
x~o+ ( ) ~limf(x)=f(O)=O
hm f x =0 x-.o

X-tO-
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:f'(O) ~))-!-

2 . 1 0r{x)-f{O) x .SI0-- 1
f'{O) =lim = lim x =lim x sin-> = 0

x-+o X -0 x-+o X -0 x-+O X

:~lu-o ~~~)!j U)~ ~ r'{x) ~l.D, ~~u-o~ x~~~ f {x] ~\:;;1 :f'(O) ~))-!-

{2 · 1 1
f'(x)= x.stn-;-cos-; x*0

o x=O

lim f'{x)=lim (2XSiO..!..-COS-!.)
x--+O x--+o X X

.~}..w p,~~ x=0 J~ r{x) ~\j , ~~~x =0 )~ f'{x) ~\:; ~1)-!~ ,~:J~)A limocos..!.. 0~ f''[x] ~\; ~1y.
x~ x

.J..:,4~ :J~to f " (0) ~

() {
2x3_ 5X- 2 x z l JU.1- :Jla..

U"'lo-o .b:> ,~ x = 1 4bA; ~l.....oA J~ ~l; 0-!'~)~ ~4 .~, J:',;A-o f x = 2 '-_ u .....
X + 2x x <1

Y~')~c: ~,~ ~'~~,'j'~~)

f'( 1+) =(2x3-5x - 2)' = (6x2 -5)1 x=1 =1=101

f'(1-)=(x
2+2X)'

=(2X+2)lx=1 =4= 10 2

1

4- 11 -I 3tana = - =>a=tan -
1+4 5

x ~1 1- .Jla..
~u J~' .....

x <1

lim f(x)= lim f(x)=> lim (x3+x)= lim (ax+b)=>a+b=2
x--+l+ x--+I- x--+l+ x--+l-

= d{ax+b)1 :::>a=4
dx x=l-

x=l+

b=-2
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(
1 ) f (x + 2h ) - f ( x - h) L

Y~1 ,o1~ x = 1 ~ljl ~ f - ~Jl~ .~4 lim "X ./1 lJl1.o
x h~O h

:~

. f(x+2h)-f(x-h) 0 ~
lim =-~ ----,
h--+O h O·

. 2f'(x+2h) + f"(x- h) '() C '() J; '() 1= lim = 3f x ="x -+ f x = - => f 1 =-
h--+O 1 3 3

(1) , -1 '( 1)y=f -; =>y =~f -;

y'{l] =-lxf'(l) =_.!.
3

OSf(O)SO+02 =>f(O)=O

x<O

x>O

x >0

x c O

xSf(x)Sx+x2=>xSf(x)-f(O)Sx+x2

x f(x)-f(O) x+x2
-< <--
X - x-O - x

=>
x+x2 f(x)-f(O) x
--< <-

X - x-o - x

=>{ISf'(X)Sl+X

l+xSf'(x)SI

f'(O)=l

, f(x)-l
~ f (x) j.Db. ./1, lim = 2 :~4 ~1~ ~~ ..J..;$~ J~ f (x + y) = f (x) f" (y)+ 4xy ~'))~ f ~G I Jl1.e

x--+O x

.a,b.#~\io~ly~ -~4 f'(x)=af(x)+bx p;

:~Jl~f ~lJ wD''> jl o..:>~1 4,~~~~ l~

f'(x)= lim f(X+AX)-f(x) = lim f(x)f(L\x)+4xL\x-f(x) =
Ax --+0 .1x Ax~O ax

f(Ax)-1 4x Ax
= lim f(x) + lim --=2f(x)+4x
~x--+0 Ax Ax --+0 .1x

b=4,a=2
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y=u(x) V(x) f} ~ ~f~ j'..s~~

:;)/~ X) U)~ ~ ,)y~(~x )1 <..r!ly v , u) Y =u(xr(x) ~~ "'-! <..r!ly )1 ox!~ <..>1)'!

y = UV => Iny = vln u => L= v'In u+vx u'
y u

y' =(v'ln u-r-v :)uv
.. 1t.. ()COSX\'.:....1 )..\A.o ~ X = 4" <l.bA;)~ y = tan x ~l;~ :J~

In y =cos x x In(tan x) :::>

y' (. () 1+ tan
2

xJ-= -slnxIn tanx +cosx :::>
y tan x

, ( · 1+ tan
2

xJ cosxy = -slnxIn(tanx)+cosx (tanx)
tan x

'(1C) (-Ii .J2 1+1) J2 t:y 4" = -2-ln(I)+T x - l- (1) 2 ='12

, n 4IJ .... A 4..w.J~f' .~~.

:~1 ~b.:.A I·li . 4.6, ·1 uv JUG Aln «s .... 000 ,~L x vl ~ .... 1. .-'U,~ V , u -~1. ~.J'!). ) ) \..,.-. I • r ~ . J)'!. ...~ Ut • .T .r

( )(0) ~(nJ (o-i) (i)uv =~ u v
0=0 i
1-

n!

i!( n-i)!

~ W~) <s1~ ~lr .~.J'! .)S o~li ~ ~ ~1';~ '~''; jl lS~~ )4~ 4~4 ~1) ~ j~ 0'~ ~.~ j' L5.J~ )~

.~w <SjLJo~l-J ,) Q.)Lo '~1 ~)'~ j~ 'wl-Jl s~~~

1 1
f(x)=-+­

x-I x+l

f(n)(x) = (-It nl +_(_-_l)_O_n_!
(x -1)0+1 ( x + 1)0+1

f(n)(O)=-n!+(-lt nl=nl(-It -I)
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(12) (12) . 12 (0) (12) (II) (I) (12) (10) (2)Y = 0 (SlDX) X + 1 (sinx) x + 2 (sinx) x +...

12! . 12! ( )().=-SlDX+ ( ) -cosx.l =SlDX-12cosx
12! I! 12-1 !

(12) -12
y(x) -

:t:tU~~~LA~~' u:a~ J e-:'u ~J~ J (,$J~ '-'!' «;.,,~~ JJ~J~JIS

~ 01,..; is" I) 4.0\9 ~1 )~ ~t w~~ J,,;.; , ($~~ ~, ,~~ ~~ [a, b] c\1019 )~ f (x) ~l; ~, ~b ~ d5O),bw~

f'(x)<O L¥ rib, (.$~~ '..L$1 c\1019 01 )~ ~t ,~~ f'(x»O ~~ d5l;..u ~-l! .~~~ J,I~~~ cl! ~~

tA..5 U)~ ~~ .~f~ I) ~t ~~~~, b\ij wl~ ~ ~ ~1 ~~,; ~, ~1 J,;.; i~, 4L,li 01.)~ ~t ,~~

:o\!~ ~I~ pA,F51 ~1)1~ Xo Abii)~ f'[x] ~\; ~,!c.,sA

.~4 cl:-J~ 6.hii 0-!1 )~ ~l; ('

.J:5~ &A.;~, U)'~);) f'(x) ~~ (r

:e-:'U~~ J:tLi:a u:a~ J e-:'U~ J ~~ '-'!' .;.,,~~ JJ~J~JIS

,~~,wl~~ ,~t r,~ ~~~ cl! ~~ ~ '~4 ~~ [a, b] c\1019 )~ f(x) ~l; o\!jA ~b ~ t4S'<.S),bc.J~

:tAS' ~ ~-l! .~f~ 1;1 y.1:>U

.~I ~~~ ~ ~\; ~ ,~~ f'(x»O ~~_,

.~, ~~~ ~ ~l; ~ ~4 f'(x)<O ~ jA_r

~ ($1)b Xo ~)~ f(x) ~L.;~,.s cs"~ ~; ~-l! ·~f~ 1) ~t~ kli; w''; uA ~ ~I ~ ~~ ~ 4 1,

:o~J"'b ~,~

·~4 ~~ 4hi;~'.J~ ~l; (~,

·~4~) ~~ u-wLo.o .b> ~')'~ clb.i;~, .J~ ~l; (y

.(~~ uD~ ~t y-bU , ~~~) J:5~ 4bA; ~1 U)'~);) f'(x}~~ (~

f'(x)=e x +1+sinx

.~'~JJ(~

·~'4'(,,$~~(~

•.).J'~ ~ J~ J ~.1~~ (~,

.,:)-,'~ ~?L. ~ J~.J~ ([.

:~
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\\:....1~,~?Lo~ <51.;1.::1 Y =(x-l) V ~t; IJ~

.~, ~~ O)'~ ~~ ~" ~4~~ ~,~,~~ ,~l; ~,~ ~I ~~ :J.:>
2 1
- 2 --

y'=x 3 +-(x-l)x 3
3

,. i 2 x-I 3x+2(x-l) 5x-2
Y =X +---= =--

3! ! 3~
x 3 3x 3

x

y'

y

~ =0:::) x =0

2
5x - 2 = 0 => x =-

5

-00 o
+ co

2

5
+00

+

x

1
~~)'~ ~ 4.b,Aj,~~.r-s'~ f(x)=lnx-- ~l; :J~

x

·~4~~~ ~,~, ~~ ~l; ~,~ :J.:>

o

f'(x) +

f

_ ( ) _(x2+y2)
.~)" ~~~ ,) ~l;~' Jlho~,~?~ )'!.~liA ,~, uD,jaA f(x,y)= x 2 +y2 e ~l; :J~

o~ ~ ~l; )l:j)~.,k jll) ~l; ~').:.9) X
2

+ y2 =t ~) 4 0'';~ f(x,y) ~l; ~~ uDl>~,~ ~~ 4 :J.:>
:~;5 <s~j)' xj

f (t) = te-t , t ~ 0

f' (t ) = e-t - te-t = (1- t )e- t

f'(t)=O=>t=1

f(l)=le- I =.!.
e
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t o +00

f' +
f

f(O)=Oe-o=O

lim f (t) = lim t e-t == lim -.!.- = 0
t -++00 t -++00 t~+oo et

~H .1..,A)1~ ~~ ~ ~jS'1o ~ J,b ~) ~1 ,~~ ~,j 4) )~ ~) <.Sl)b dJ.)l..o cf ( x) = 0 4f.)la.o).) o~;Jb :F.Ai

f(x}=O cLJ,)~ r51, ~1 ~Flo ~ ,~~ ~'pI,,~ ~ '~4 ~~) 0!1 )'~ blAi d'r'pl cd5c.$),b~

.~1~~~J,b~)~' '~4 .)} ~JA)~ ~) c.$1)b

, 3(x+a)2 x2
- 2x(x+a)3 x3-3a2x-2a3

y= =-----
x4 x3

, (3x2-3a2)x3-3x2(x3-3a2x-2a3) 6a2(x+a)
y - . -----

- x 6 - x4

a =-1 :~b ~1~~ ~4 x +a U)~ ~) x = 1~ JA.)~~~ ~~ p,~~ .x = 1~~ );:' ~ ~l ]1

.a=-1 :~.~I~o~~1~,~1~}~JA)~~)0~x=-a ~.)I.)o~a~~:p,.)J>ol)

:~

2
y=e-X

, x 2
y =-2xe-

y"=_2e-
x 2

+4x2e-x 2 =2e-x 2 (2x2-1)

+

+00
1 1

- f2 0 fi
+ 0
o 0

+

x I-~

+=Ir--+---------
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:J.>
y' =3x2 +2mx

y" =6x+2m

-m
6x+2m=O=> x =- (I)

3

-2m
y=- (II)

3

:~~u-o )1} ~\j 6J~~ )~ 'J o~l ~~~ (II), (I) x~lio

-2m _m
3

m
3 3 (2)-=-+-=:>-18m=2m =>2m m +9 =O=>m=O

3 27 9

:~.JJ~ UJ-Oj"~

:~ wl~u-o ,~~ f'(a)=O 'pI

.~I ~min <.S1)b x=a ~)~ f(x) ~lJ o~l ,~~ f"(a»O ~1 (uJl

.~1 ~max <.S1)b x=a ~)~ r(x) ~lJ o~l ,~~ f'(a)<O ~I (y

0~jl) ~~~~ 4 ,~ min 4 max <..S1)b ~I~ x=a ~)~ f (x) ~lJ o~l ,~~ f"(a)= 0 'pI (~

.(~,~... (S!

{
y2y" + X

2
COS v'+ [x + l)y = 0

y(1)=3, y'(l)=O

:~I~~ cU.)Lu, ~I yl~ ol)'! x = 1~

.~I~min~(y .~I~max~ (uJl

~,~)~ 4,~~~~~ ~l;~' ~,~ x=l ~ to ~~~~,:..o ,~, y'(l)=O to ~~, ~ ~~ 4 :J.>
:~,~ ~''> X =1 ~)~ ~'.h~ cU~la.-o

y2(1). y"'(I)+ 1.eos y'(I)+ (1 + 1). Y(1)=0~ 9.y"'(I)+ 1+ 6 = 0 => y"'(I)= -7
9

.~I~(uJI)tAlJ..j5,~I~max ($1)1.) x=l ~)~ y(x) ~

~'~'.H.~<.sO~~ )Q.;~)~ ~ ,Ub~ 010~~~ 4'~' ~4 ~" ~~~ ~~~~1~

j' o~~,~,~~),s~~Ub~4,)~~, .b~)~' ~lS ,~, 4\.i~ )Q.;~)jA~~,~ o~ ~~~

.~~ is"~ cli~ ,) ),s~~ ,.b~.ro ~Ub~~,~ to~ f\,La-o (~, lS'~ ~,~ ~~ 6$)~~~
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~~ J,b sl)~ a~ ~4 ·~4 i.sO c=~ ~,~ 0-!1~ ol!.,lj, o~~ b=4m, a=5m ~.; "-!~~ ,~ :JU,.

0-!1 ..:..>t...... ul~ .::..&.r' ,~4 0~ pS J~ )~ 1rad .::..&.r' 4C ol!.,lj , 0~ ..5)"r. Jl.> .J~ 1 m ~r- 4b~ , o~~
S S

a=5m da =0
dt

b=4m db =1 m
dt S

c=~ dC=_l rad
3 dt S

ds =?
dt .

b

c

'It/3
a

:~

1 b.si 5 b .S =- a. .SIn c = - .SIn c
2 2

ds 5(db. de ) 5( . 'It ( ) ( ) 'It) (J3) m
2

-=- -.SIDC+-.b.cosc =- lXSID-+ -1.4 .cos- =5 --1 =-2.83-
dt 2 dt dt 2 3 3 4 s

BC=180cm

DE = 540cm

d(BD}=3 m
dt S

d(AD) =?m
dt . S

E

D B A

Be = AB ~ 180 = AD-BD -+ 3(AD-BD}=AD -+
DE AD 540 AD

AD=~BD ~ d(AD} =~ ~(BD}=~(3}=.2. m
2 dt 2 dt 2 2 S

.::..&.r' '~":'i.sO .1>1, 4 o~1S e.ta..:. , .1>1, 12 s4 "-!~ 6J,;1, ~,~ 0y;..o ~), ~~ ylb .J~ ~ .1>1, ~ 4 yi :JU,.

~~ ~bt.o 'J ~4 ~" 6 ~1 tlJijJ' ~, 0~ J~ ~1 etA;.)1~.'}'

dv 1t
-=-
dt 4
H=12

R=4

h=6

db =?
dt .

h r h r
- = - =::) - = - ~ h = 3r
H R 12 4
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r
:z:

l
1
.a

J

~,~ 0-!'~ -s '-.S' 4J,f ~ ·~4 ~ ~,~ j' ~l; ,~ ~r-5' 'J 0' ~''> is" 6 .F~J~~~ ~1~ ~~

~ 4...::tii 4~,~,; o~~ ($lA~ 4,) ),s~~ ~') ,~, ~l) c.r91~ ~ J~ ,~, ~~}A # ~L> ..b~J'

~ j' o~lA;...,' 4~l+i J~'~ ~';j4~~~~~ ,) ),slA~,~)~ ~~, ~,~~,~ 4S ~l:> ~'J

.~j'~~ 0' 0~f ~.r-5' ~

~~ ,~4 ~U t.lhi ~,~~~ .~, d:',~ (w4~'J ~;!) e S?;A ~,tj , R eLa..:, 4 0~J~ ~ jI ~lbS :J\1.

y~, ~~ ~ j' p-or-5' ~1 , ~~~ ~ ~~, ~'9 ~ ($') ~ elbS 0-!.'

:J.>

t thi~ = 2R + R9 = k -----+ R=~.. 2+e

e

~lu..o

s=1tR 2

1tR2e R 2 9
s=--=--

21t 2

.. k ..
:Alo.J)'~'..1A' ~')4:\JR=-- JA'~).)~' clI4:>~L
1"-.. • 2 + 9 ~ - . · T •

:~.)U'" .)1..,.9 1) R = 2:0 )IJ.i.o R u-b:t!

s= R
29

=(_kJ2 ~
2 2+9 2

ds =O~~ {2+9)2 -2{2+9)o =O~2+9-29=O~9=2rad
d9 2 (2+9)4

.~, ~j5'lo~ i' pA~' ~, , o.L:, ~~1 )~~ tthi ~LA e=2 rad )~ til

:~.JI~ zJ.>
o.;s t.~:R

4li',:..w' o~li t~ :r
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v = 2x r2
• h

r2+h2=R2=1

v=2 1t (1-h2
) . h

: =O~21t (1-3h2)=O~h= ~ ~ 4i1~lt\Aj)1 =2h=1
($1cl.i,f ~ ~ ~, J:>-'~ )~~ ~. [a.bc- O] .~, J:'jjL.o (o.s) [a.O] (0,0) ~~.J ~ lS,~,')I~li ~ :Ju..

.~~~ ~}j 4.Sj);? ~1 ~)~ ~') j ~~ s~)~ ~~ ~1 ~,~ ,'~ ~'.J 0' U'"'1; ~ 4S o~ .k~

~~, ~ . ~ _... '1_" _. Nt· ~~
) .:~~~~).J-!

'1

It

•

-b
y=-x+b

a

S =XH 'YH =X(~b x +b)
ds -2b a
-=O:::>-x+b=O=>x=­
dx a 2

s=x.y

e-X
, 1 -x x -x

s=xx--:::>s (x)= e --e
x+l {1+x)2 l+x

-x
s'(x)=O=> e (l-x(l+x))=O=>

(1+ x)2

2 -1±J'Sx +x-l=O=> x =--
2

AL -1+J'S. 1 1~' J - 1.1: -1-J'S 1
·~.uA x= 2 ~~ WV'O.)~ ~~\:J x= 2 ~ ~~
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)~,~ ~~j4 £,9 ($l.A~ ~~,~U~)~ 1) P~)~~ '¥4 lol ,.))I~ ~~, U;,\A:;..o (.$'~ol) ~ 'pI

jl.~4 P~)t--A u':ll~ ~ ~~ JjI,;UOO ,.cilu-o JlQjl~ <.SUb 9 ($Ijl~ ~ r ~1~~ >!~lio ~rOS ,()J..)'H ~_: ~

9 ~Ijl ~ r )1~ J91..L> ~'-! ,J.1.Jb 1.lJ ,~4uoo u~ 1~ \j~ jl~ ;A ~19~ r ~L..o 4j; ~I ).) 45~1

·~4~

(r cos0)2 + (r2cos0sin0) +(r sin 0)2 = 16

r2+r2cos9sin9=16~r2= 16 = 32
l+sin9.cos9 2+sin29

.~4 ~b I) ).lA.o c)!.;;.05~ .1.?4 ,~4 ~b I) :J,> )I.lio ~jSlo r2 ~I <.SI~

sin 29 = -1 :~4 III U""t

sin20 =-1 --tr~=~=32 --t rmax =Jfi
+2-1

.~4 ~b I) )I.lA.o ~~lo ~ ~4 ~4 ~b I) ~~ )1~~ r
2 ~I ($I~ ,

sin26=1 :~4 ~

. 2 32 32 {32
sm 20 =1--t rmin =2+ 1 = 3 --t rmin ='13

~~, x2 + y2 - 2x -8 = 0~ jl~~ ,~ ~19 0-!~ '0-!.;:-oS :J~

:~1~ 0~ 01';~ ~ o~~ jI o~lA:.-,' ~ :J.o-

(rcosO)2 +(rsinO)2 - 2rcosO-8 =0 ~ r2 -2rcosO-8 =0 ~ r =cosO±~cos2 0+8

:~)~ rJ~ (,.$'jl ~ ~,~ 4.?)~ 6J~l....a J> 4

:p-t),) ~~~ ,,1j1';~ r LL..I,.:......1 cos B< ~cos2 0+8 .u ~1 jl

r = cos9+~cos29+8

d 2 9· 9 -Si09(Jcos
2

9+8 + cos 9)
~=-sin9+- cos SID = __~;:::::===__..;...
d9 2~cos2 9+8 ~cos2 9+8

dr {Sin 9 =0
- = 0 => ,-----
d9 ~cos2 9+8 +cos9 =0

9 =0 => r =1+"'1+8 =4

e= 1t => -1 + "'1+8 = 2
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:~~~ J' ~J~' l.:t ~~ .bli:a JJ e-:'I~ u~j ~~

:~,; LJ'';~~ ~;; j' o~~, ~ ,~4 ~~)~ L\x ~4

{
f (XO +8X)=f(xo)+f'(xo)·~x

~~O ~~ l:

LSUb ~~; )~ ,) )~~ C?ti )~ , ~1~ LSl~ )~ ,) ~,,1 ~ )1~ , ~t; 0-!.' )~ 4S ~~~ o~~1 JlA j ~~') ~1 ;1

.~'~ elbA; ~1

f(x)=tanx~f'(x)=I+tan2 x

1t
Xo =30° 8x=-lo=--rad

180

tan 29° =tan(30° - 10) - tan 30° + (1 + tan 2 30°). -1t =0.554
180

1+~ (~

1-~x _
~..:......I 1+L\x SIr. S~ "=""!;Z )!j ':".J~ ...1.15" ·~4~,s" ax .}"I ,Ju.,.

1-2L\x (~ I-ax (~ 1 (~,

:~

1-8X 1-8x 1-~ 1+(ax)2 -2Ax
1=--=-- --=-----

l+dx 1+8x· 1-~ 1-(8X)2

I -1-28x

1

f(x) =Arctan~ ~ f'(x) = 2j;
l+x

1
Xo =1 8x=-

, 100

1

~
t: 2Ji 1Arctan 1+- = Arc tan",1+-x-

100 1+1 100

trz: 1t 1
Arc tanvl.Ol =-+-

4 400

:~..u>- ...

:( ·w ,~~) .,~" ~(~,~ .. J .. ~.r-~_

3cE(a,b)lf(c)=O :ci.p~0'~~o~1f(a).f(b}<O :~4~b,~~~~ [a,b] 4lol9)~ y=f(x) ~\jo~~

.~~ is" o~~l~ ~ ~1 ~) lS')~ 4lol9~ )~ AJ~Lt.o ~ d5~1 0~f~ L£1)-! ~,~ u>)-? )~ ~ ~, j'
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3ce (a, b) I f'{c)=O

:JJJ~(~

:~~ )I))"! ~j b~ ~ ~4 .J..J..~ P):J I) y=f(x) ~t­

.~4 ~~ [a,b] ~l9)~ f(x) ~l;_,

.~4 )!.~~ (a,b) ~l9 )~ f(x) ~l;_r

f (a)= f (b) _l

::Jb wL.:J 01,;~ o~l

~):J cU:JLt..o~O~~) :JIJ.aj ~ e 1) ~lto c.i>-)"!):J c.Jl~ is" ~1 )1 o:J~1 ~ 45 ,0.l.ol ~.)~ ($1~ ~ ~I jl =4;1:';

:~I~)I1A ~ ,:J~ p)~lclb19

cU:JLt..o.r51,:Jb c.J~ c.JI"':;~ u)~~I)~ ,~~ x~~ [a.b] ~l9):J, ~~ [a,b] ~19)~ y=r{x) ~~ J.;5 J:>~

.:J)b ~) m + 1 ;5'1..1> )110 ~l9):J f (x)=O dJ:Jla.o ,~~~) m ~1~b [a,b] ~19),) f'(x)=O

[3,5] (:J [1,3] (~ [-1,1] (y [-2,-1] (~I

:~.)~ 6.J~~)~ lA~.1 ~)'~~ 4.~, ~~ o)~ £ (x) = x5 +x3 -1 ~l; :J>

f{-I)=-3, f{I)=I=>f{-I).f{I)<O

~ [a b] ~19 ~ r{x) t; 4.?U~ .~L ~~ ~~ ~ k ·1 ~ tASg{x)=e-kx .f{x) ~L ~,~ ~ . ~ :Jl1., ~., ) ~ ... v • ~. - u) ~... ~~

~~I~ ~j ~lA~.1 j' ~rl~ o(!jl 3ce (a, b) , f(a)=f(b)=O ~".~, ~4~~~

f'{c)=+kf(c) (:J f'(c)=-kf(c) (~ g6{C)=0 (y f(c)=O (~1

:~)~ ~I.)'!~ .~, )}.)'! o~ o~b ~19 )~ J,)~ ~'r:- f (x) ~t; '-.5'~ ~I ~~~~~} ~ 4::::'; ~ :J>

3ne (a, b) I f'(n)=O

.g(a)=g(b)=O , ~I )!.~~' ~~ [a,b] ~19):J g{x) ~l; 1.lJ .~1 x~~, ~~ )I~ e-kx ~l; u.9.,b)1

3ne (a, b) I g'(n)=O :~)b g(x) ~\; <.SI)'! J,)~~ III

-7 g (X ) = -ke-kx.f ( x ) + e-kx r:(x )

s'(n) = 0 -7 -ke-kn .f ( n )+ e-kn .f"(n ) = 0 -7 f"(n) =kf (n)

~~,~ ~)~ rl~ [0,1] oj4)~ xe " -1=0 6.1~~ lS~~)~,~ 4~I) J~ :Jl1.

•.))b~~)~ ~t.l> (~ .~~~~~) <5')b (~,

:~ cs" o~lA::.w' ~~ J1~ , J'J~,~ ytJ j1 :J>
:~)b III .~I x~~, ~~ [0,1] ~l9)~ f{x)= xe x -1 ~l;:J~ is"~~
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f(O)=-l<O } ~l:-o)~~ &b
( )

) 3c E (0,1) I f (c) =0
f 1 =e-l>O

f'(x)= eX + xe" :~)1.) lAl

~ 4(J ~t9 ~I ).) f (x)=O cU.)6w J,)~~ til , ~4 ~ ~) lSl)b ),sio ~l9 ).) r'(x) ~t ~~ UO~~

.~I~ ( ~ )~j5' ,.))1.) ~)

.~1 ~,j ),s~ ~G d$ ~~~ 4b.>)lo f(x) = x2
- xsinx-cosx ~~ ~~ 4 :J.>

f (-x) = (-x )2 -(-x )sin(-x)-cos(-x) = x2- xsinx -cosx = f (x)

..))1J..i <s1~ x =0 ).) cl.bl..o til, f (0) =-1 *0 ~~~ eU2>~ ~ ,

:~.)~ c.\..o1.~l x E (0,+00) )~ I).),>~~

f' (x) = 2x - xcos x - sin x + sin x = x (2 - cos x ) > 0

f (21t) =41t2 - 1> 0 , f (0) =-1 <0

J.5 ).) f(x) ~L.; ~.)H ~j ~t,~ 'lJ ..))b~) ~ bi9, bi9 (0,+00) ~l9).) .)!J"!}o eU.)~ ,';I;J~ ~~~

.~t yl,::-- ,.) ~ c-sl)b~ ,:)1..u:.1~~

~J6(~'

f(O)<O

f'(x)=6x5 +4x3 +2x =2x(3x4 +2x 2 +1)

:.)~u-o ~~ .~I~),.) lSl)b ;.)1.1> ),s'io ~\j ~ f'(O)=O Ct..vJl ~~

f(-10»0f(10»0

~~ 0''; ~ ~ 6.I~lJt...o~'~ S~ ~J ~1~ 'If e-'J,~, J:>,.;A-o cos ' x +3x +2=0 4J~la..o :JU,.

~~J~ ?'..l>- (~ ~~J -\i\j (~,

.... ~ 6v lUi (,)
~ ..J ..

f'(x)=-sin2x+3>0 :~)~ r(x)=cos 2 x+3x+2 ~~ 4 :J.>

htl~ ~~ is" ~~~.) u-05 ~ ..))b yl~ ~ ;.)1..1> R).) f(x)=O c\.bl..o l.iJ ..))IJ..i ~1~ R).) f'(x)=O cU.)L...o ,~I)!~

=P'tJ1,) , ~1 )1}~ u-i~ )I~ ~

f(O»O }
( )

~3CE(-10,0)lf(c)=0
f -10 <0
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:( .... :. -' ,." .e.• l.a.o IJi.o~):'·' ,,(~~ (
~J v::- .. J _ jJ.r.. ~

:~4 ~.~~ )~ I) y=f (x) ~t;

.~~ ~~ [a, b] ~l9)~ f (x) ~t:; (WJI

.~L .1., .... ~. (a b) ~l9 ~ f (x) \; ("--".)!. ...~ , ) ~.

f{b)-f{a) --f'{c)
3CE (a.b) 1---

b-a

:~l ~~d.J •~~ • 1·1.. is" . .;-!.) ... .. ~.)

:~ (.),; is" '~4 ;';1~\' ~ ~1~ tSl;1~[a,b] c\.Lo\.9)~ y=f(x) ~t; o~~

minf'(x)~ f(b)-£(a) ~maxf'(x)
b-a

~~I)~ f (4) )~ ~r-os u)~ ~I)~ ,f'{x) ~ 2 ~~~ ~1~ 1$; x$;4 ~1jl ~ f (I)=10 .p' :Jlio

16 (~ 15 (~ 14 (~ 13(~,

: 1~ :··I_if'j~~ :: r., : 1-
~) yr .. . .. ~ u---

_f(_4)_-_f(_I) ~2 => f (4) -10 ~ 2 =>f(4) ~ 16
4-1 3

~I y,J.b ,ots:;l 1< f'{x) < 2~~ ~b 2 < x < 5 ~I) ~ .JI .f (2) =-3 , ~4 ~.~.~ 0 ..>1~ f (x)~ uOjJ :J~

.f(5) ~,~

.~1 )I}~ [2,5] Oj~)~ :)jl.J~ ~ ~.l~ :~

minf'(x) < £(5)-f(2) < maxf{x]
5-2

f (5)+3
1< 3 <2=>3<£(5)+3<6=>0<f(5)<3

)Q.;) C ~I ,~ 1~ I) :;1}'1~ ~)O~ c ,~1 o~ ~.rU [1,3] ~Ij )~ ~ r(x)= x 2 -3x+l C!l; lSI;! :Jli.o

~~)1~ c5'~ ~~~

.~)~ I) j.j1.J~ ~ ~.l~ [1,3] c\..L,19)~ ),s~ c:l:; ~~~ ~~ cS ),b0l.o.Jb :~

f (3)= 1
f(I)=-l

y

f(b)......---~

f(e)
: t.\'" ~I.)"LL ····1·~\' ~ .. tho
~. ... Yr .. ~
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f(3)-f(l) _1-_{-_1) =3.=1
3-1 3-1 2

f'(x)=2x-3=I=>x=2, c=x=2

minf'(x)=f'(-2)=_1 , maxf'(x)=f'(O)=l
21

: b :··1·~'1 ~ ~.L til
~.) yJr - ~

1 f(I)-f(-2) 1 2-f(-2)
-s s r => -s s r
21 1-(-2) 21 3

-1<f(-2)~2-~ => -1~f(-2)~~
21 7

-1
k ......l c9l, .J...:,13 rl§ ),) tan x )..IJi..o .f (x) = tan-I x , 0 ~ x ~ 1 ~L; 4 ~[j ),) .Jlio

x

.~1;1~ l)~l./)I ~ ~1~ u.:-'.MJ1 Osxsl 0')~ dS [O,x] ~19)~ f(x)=tan- 1
x ~\,j :J>

minf'( x)1 (o,x) < f (x~ =~(0) < maxf'( x)1 (o,x)

,..LJb,)u-" b x =0, x =1 bL.A.;),)~j ~ f" .$I..l>, J.91..l>,~ ,))¥' o..L,\9),) c......1 ~~, f'(X)=~ ~)b 1..01
l+x

.,)y. ~l~ 1, ~

1 tan -1 x 1
-<--<
2 x

{

C O S X
~~4 is" [-1,+1] o.L,l9)~ ~1./)I~ ~.1~;1> ),sl.o ~\,j 4.1·~1 J:>,;..a f(x)= 2 1

X +x+

-lsx:::;O
\,j :Jlio

O<xsl ~

lim f (x)= 1
x~o+

lim f (x)= 1
X~O-

f (0)=1

11·· e- ..,.~ ) ,;9.>-! (f'~~

•. '<,.JJ, ~ U X = 0 ~).) 1) , r \.J..~•••~ Jb.
.~ Ui u---J.r. ~r.. '-""

,

f~ (0) = (x
2

+ x+ I ) Ix=O = (2x+ nlx=o = 1

C (0) =(cos x )'I . =(- sin x)1 _ =0
x=o x-a

.~ .L .... :. X =0 .) b . I.. )!. ..,~ ) C? 0'!.

•.L;J~ ~ )Jl./'1~ ~I~ tS1)b o~ o.)b c:\L,tg )::J f (x) ~t; 0-!.1~~
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:4.bi:a u1Jo~ tLa.Ji J~~ JJ~~~~ ,-",lA.4~~ ~J'j

Hj ~1) jl A~ Job t~ , ~lo.o b> ~1 ~ ~,lj ,~~ o~~ ~) U""'loA b> A ~)~ r = f (9) ~)-! ~ d:'}

:~l~ ~~~

r
tan~=­

dr

de a

r+(~}an9
tan a =-----1

-rtan 9+( dr)
de 9

--...----~..x

1
t~, J,s~ <..r'Lo...o b.> ~ ~,'j .~'O~~ ~) <..r'l.o..o h> 9=0 4.,b~ '-.5' ~)~ r= 9+ cos9 ~~~ :J~

.~ 1~. 'J ..b~r clb.i;~b

:J.>

r 9+cos9- 9+cos9
tana=-= ( =

dr -I - sin 9) - 1+ sin 9

de (9 + cosa)2

0+ cos0 = -1 => a = 3x
-1+sinO 4

, -p' x
y =--p;-

y

~1) jl w'''';u-o '~4 y ;'1~ u~ ~bt.o J~ \t~1 ~ ~ o~~, )~lo ~') j'~1~ ~'c!S ~~ ci~ ~~ :4.:J:';

~~x, ~13y ,)\5 ~lf~Ic:ft»~ ~)b ~';4'.~~ ~ y' ~l;~~~~c..S~~ F(x,y)=O

..)~ .lib''>

ylnx=xlny

, 1 y'
YInx+y-=lny+x-

x y
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In _1­
Y'(InX-~)=lnY-I..~y'= y x =1.xxlny-y

Y x 1 x x ylnx-x
DX--

y

:(1,0) c\k.Aj)~ y' ~~~'y,.Lb-o x3+1nx+x2y+cos y - 2 = O ~4~1~~ J:') :JIl.

:~)1~ 'i4 ~1J ~ :J:>

y'=
x2 -siny

=-4

(1,0)

:~)~ .x j' ~l; 0 1,.:.c ~ y ~;! ):u)~ 4~~ lS~~ j' o~lA::..wl :~,~ ~ ofJ

3x2+~+2xy+x2y' - y' siny = 01 =::) y' =-4
x (1,0)

2xy
·~4 2 2 ~ 15')~ (x,y) d..6ii yA)~ ~)"? ~~, ~)~ (2,1) 4hi; j' 6 ~,~ ~,~ '-.54J~l...o :J~

y -x

.~, ~~ ..6.:> ~ ~~ ~l9 .b>~,~~ :J:>
x2 _y2

m=--
2xy

:~4 ~b .l!4~'-.£~~ ()~l9 JJo .~,.:;, uO) F(x,y) = 0 dJ~Lt.o'pl

, F x 2 _ y2 {FX =y2_ x2 ---+F=y2X_£+h(y) "',.,"-",,"Jl.:.>-i~ x 3
y =_--!..= =:> 3 => F(x,y)=y2 X - -

3
+k

F 2xy
Y Fy =2xy ~ F =y2x+ g (x)

3

:~)b~I)~I).:l (2,1) ~c.J.:lb)I~4 y2x _
X

3
+k=O :P'!)b~

8 2
2--+k=0::::)k=-

3 3

dQ
, dy dt
y=-=-

dx dP

dt

~'o~j~~~ o~li

:~4~1.) J.;$ d'~

y=h (u) , u =m (t) , t=f (x)
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, dy dy du dt
Y=-=-.-.-

dx du dt dx

- 1t () f(x)-f{2} t:
~~ '~~4J' x=-<s'·'4Jfl+2sinx u~ -- ....~LliITl =v3.,p1:Jl:.o..)' . ) 6 ). ). ~ . x~2 x-2

f{x)-f(2)
:~L x =2 ~ 1; ....... ~ -~ ~ lim = '3 u ~ : 1-

.~ ) ~ ~ ..~ - ) 2 "j.J. u--
x~2 x-

f'(2)=J3

y =f (I + 2sin x)~ y' ={2cos x)f'{1 + 2sin x)lx=~ =(2COS~) f'(I +2sin :)=J3f'(2) = J3.J3 =3

{

X =t
2 + t + 1

y=t 3 +2t 2 -t+2

dy

dy =dt =3t
2

+4t-1 ~ d
2y

=~{3t2 +4t-l} =~ {3t2+4t-l}.~
dx dx 2t+l dx2 dx 2t+l dt 2t+l dx

dt
dt 1
-=- ~b~
dx dx

dt

:~.

d2y _ {6t+4)(2t+I)-2(3t
2+4t-l)x_

1_' =~
dx2 - . (2t + 1)2 2t + Ilt=l 3

)~ oLJ:jl ,(f'(x)<O ~ f'(x»O) ~~ 1y~ il$1~4, ~~ [a,b] c:\.Lol9)~ f {x] ~lo ~~ 'pI ,~b~ ~lS)~LJ~

:~~ ~b tA5 ci~ o-l4J1 ~ 1) g(x) ..wL, ~\; 01,; is"~ .~1 )-!'~d~ ~l9 ~1

fog (x)= gof (x)= x

.~~ .llbl,> f- I (x) 0~ g(x) U)~ ~I )~

~lo <.>1 ~I) ~~ ,~),1 ~~~ y ~)-? 1) x ~Lo ~1 ]1 ~1 ~~ y =f (x) ~l; d~ ~l; 0~~S 1~ <.S1~

:~f ~~1 0 1,:; is" Jb. .~~ x =g(y)
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~,~4~bJLu r(x) )b~~ (a,b) d.bi;p1~,jj~~~~} y=x b>cl!~ f-1(x),r(X) ~,~ ..>l~~(UJ'

•.))1,) J1u r-1(x) )b~ ~ (b,a)

:~)b , (b,a)e r-1(x) ~b u-o ,~4 f(x) ~~ cl! Jlw (a,b) p' (y

1 x2 - 1 +y±~y2+4
y = x - - -7 Y=-- -7 X 2 - xy -1 =0 -7 X

X x 2

y+~y2 +4
X=-~--

2

;I,)~ ;! ~lo..o .b> .~I; ~I U"'~ )b~ jl 0 J,.b ~ ~I 4.bA; ),) ~4 ...:......1 ~,.;.o f (x)= £I j;4;1 dt ~I; ,Ju.,.

.~~ 1) ~lo.o..6> 4J~~ ,~~~.; f-I(x)

(O,a)e r:' =:>(a,O)e f

f (a) =0 -7~ = 1=> x = 2 =a
2

'r-I)' (0)- 1 _ 1
\ - r'(a) - f'(2)

: 1~ J' ~-~, ., ~~ ..~ .... t. ~., o~l.A:.-,,' L ,~
~) ~.J~;::-' ~..) •

m=(r-
1

) (0)= ('(2)=.fi

y-2=.fi(x-0)--+ y=.fi x+2
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· eX _e-x eX +e-x
sinh x =--- , cosh x =---

2 2

:J>
y=(eX_e-X)

2

2y=e x _e-x eXy ~~ ~y.:a >2exy=e 2x _1=>e 2x -2ye X -1=0 eX=z >z2 -(2y)z -1=0

.~4~J~ ::J)~ U)4&- ~.:..........J1.i1.c....1 ~y2 +1> y ~bc.s" ~1 ~ k::-i 4

Z=y±~ =>x=ln (y±~y2+1)

~x=ln (y+~y2+1)=>rl(x)=ln(x+~x2+1)

.~\j ~1l.Y'~ '4->6..0..:.......1 y,lko .f'{x] = log3 (4x +1) ~4~b~ Jd:>y9 IJ~

log (3Y-1)
f (x) = log, (4x +I)~ 3Y = 4x +1~ 4x = 3Y-I~ xlog4 = log(3Y -I)~ x = log 4

x = log, (3Y-I)~ r 1(x) = log, (3x -I)

g"'(x) IX dt
.~l.J 'J -2- I -b .~~ g(x) 'J JUt;, w-~-- ~l:...:> ,f(x)= ~ -....J_~'L. ~,~~.. ' .~ ~ :J~...... g (x) v- ,..... ~, """,,..,....- '~ '/ 1 l+t3 ,.....-- ~ .r:

:J>
:~)1~ f(x) ~\j)1 <.S~~ 4

fog(x) =f(g(x))=x ~ I,.)x?~ g'(x).f'(g(x))=1

~ g'(x). I 3 =1~ g'(x)2 =1+(g(x))3 ~ I,.)x?~
~1+(g(X))·

2g'( x)g'(x) = 3g2(x )g'(x)~g'(X (x) =~
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