DEFINICION DE LA DERIVADA

Formas de expresar una derivada: y’ = % =f'(x) = %(f(x)) = Dx(f(x))

Derivada General Derivada en un punto

h) — —
100 = mfm z f& @ 1ng(x; _£<a>
> D,(k) =0, keR
1 k—k _ 0 _ 0
Sl S i

> D(x™) =nx"1,neR

Derivada general f'(x)
= lim x+) =" iim [+ =[G+ R) 1+ (e+ )2 () +(x+h) "3 (0 2+ (x+ )4 (20) 3+ 4 ()" 7]
~ h5o0 h ~ h—o0 h

tim [RI[ G+ 1+ (x+R) 2 () +(c+h) V3 () 2+ (x+R) 4 ()3 4+ ()1
h—0 h

tim R[4+ (e + )2 () +(x+h) 73 (0) 2+ (x+R) 4 ()3 +- -+ ()1
h—0 ¥

= h“lno [x+h)" T+ e+ 200+ (x + )" 32+ (x + ) *(x0)3 + -+ ) 1]
X+ @)+ (x+0)" @+ (x+ )7 02+ (x+ (@) @ + -+ ()

= [T+ ()" + ()P0 + ()T £+ (O]

O L+ O T+ )+ )M 4+ )V =

Derivada en el punto f'(a)
)"=(@)" _ 1im [x=all()" ' +()" (@) + ()" 3 (a)?+ ()" *(a)3+--+(a)" ]

= lim = =
x—a xX—a x—a
_ tim )"+ ()" @+ ()" (@) + ()" (@) -+ (@)
= " )"+ ()2 (a) + ()" (@? + () @) + -+ (@]

= [(@" 1+ (@ 2(@) + (@ 3(@)? + (@ (@3 + - + (@)™ ]
=@ 1+ @ 1+@1+@ 1+ +@ 1 =n@n1
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> D,(a*) = a*In(a), aeR
Derivada general f'(x)
. ag¥th_gx . a*al—a* . a*(a"-1)
=lim——=lim——— = lim———=
h—0 h h—0 h h—0 h

= o (i ) = o* (Jp5) = a* inG@

Derivada en el punto f'(c)

. a*-a® . a¥*tt—qg¢ . a%a-af . a(a*-1)
Utilizando el cambio = lim =lim——=1lim——— = lim ——=
de variable de: x—c X—¢C u-0 u u—0 u u—0 u
u=x-—c¢ —_ C . au_l [od . au _ C
o = a‘(lim =a‘(li =a‘In(a)
xX=u+c h—-0 U 0 u
u—0

& Dy(In) =

Derivada general f'(x)

= i 2 oo (22)] = i (14.2)] = g (142

=In I;li_rfé (1 + S)%l = In (llli_rfé (1 ¥ §)§> —In

Derivada en el punto f'(a)

Utilizando el cambio | = lim P 7N lim —— [ln (E)] = lim = [ln (E%‘_)]

g x—-a X—a x—-ax—a a u-0u
de variable de:

Uu=x—a l l i%
AR u\u 0 u\u 2 u\%
L =51'3[l”(1+z) l= i I%Z’é(”z) l = <£‘1’$(1+;)“>

a
I

“NO ES LO MISMO APRENDER QUE ENTENDER. TODOS LOS TRIUNFOS NACEN CUANDO NOS ATREVEMOS A EMPEZAR”

gaﬁ([;}/ Jierra G-



> D, (log,(x)) = xl:(a), aeR

Derivada general f'(x)

= iy S iy 2 ga< 28] = 2 < i o (2)

1 1
= o i i (1)) = 5 im i (142 | = 2 a4
e f L\

lnta) In (}llg(l) (1 + §)£> ln(a) lnl }11—r>r(1) (1 + )

Derivada en el punto f'(c)

xlrl

1 l [;] _ 1
In(a) ne T xin(a)

|
|-
I
|

— Tivn 10ga(x)—logqa(c) 1 A8 i 1 ln C)
- }cl_rf} x—c Ll—l;réx c [lo‘ga ( )] = Llir(l) u [loga ( )] u—>0 u [ In(a)
+
ilizando el bi = =
urinandosteamii | = s lim s in ()] = s T fem (14 5)]
u=x=c 1 : 1 "
x=u+c = lim lTl(1+ ) = In lim(1+—)
u—0 In(a) h-0 c In(a) h—0 c
; 1

S wyx )¢ 1 | W\ T ( 1 Z 1

= Tnar™ <}11-r>r(1) (1 N ?)C) ~ Inw ln[ g (1 o ?)C T [e } ~ cln@
e

> D, (sen(x)) = cos(x)

Derivada general f'(x)
= lim sen(x+h)—sen(x) Sy [sen(x) cos(h)+sen(h) cos(x)]—sen(x)
o h-0 h h—0 h
. (x) cos(h)+sen(h) cos(x)—sen(x) .. sen(x)(cos(h)—1)+sen(h) cos(x)
= lim sen . 4

h—0 h ;llf% h
= lim —sen(x)(1—cos(h))+sen(h) cos(x) oo sen(x) lim (1—cos(h)) i cos(x) llm sen(h)

h—0 h h—0 h

— sen(x) (li 1_62 ) + cos(x) li_)0 Seh ) = cos(x)

Derivada en el punto f'(a)
sen(x)—sen(a) sen(u+a)-sen(a) lim [sen(u) cos(a)+sen(a) cos(u)]-sen(a)

= lim = lim
x—>a x—a u—0 u u—0 u
Utilizando el = lim sen(u) cos(a)+sen(a) cos(u)—sen(a) — lim sen(a)(cos(u)—1)+sen(u) cos(a)
cambio de u-0 (@(1—cos ))h (0 cost ) u—-0 ) u
variable de: = Jjm @i Imcosw))rsentu) costa — sen(a) llm( —cos(w)) + cos(a) lim sen(u)
Uu=x—a u=0 ul v u=0
x=u+a | =—sen(q) W + cos(a) llg(’)t;M = cos(a)
u—2~0 ( u ) ( u )
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> D,(cos(x)) = —sen(x)

Derivada general f'(x)

cos(x+h)—cos(x)

[cos(x) cos(h)—sen(h) sen(x)]—cos(x)

= lim = lim
h—0 h—0 h
= lim cos(x) cos(h)—sen(h) sen(x)—cos(x) — lim cos(x)(cos(h)—1)—sen(h) sen(x)
~ h>0 h = i h
= lim —cos(x)(1—cos(h))—sen(h) sen(x) __ COS(X) lim (1—cos(h)) . sen(x) lim sen(h)
h—-0 h h—0 h—0

—cos(x) (ﬁﬁnml}c;ﬂ) — sen(x) (li 1 >

n
h

) = —sen(x)

Derivada en el punto f'(a)

xX—a

lim cos(x)—
x_

Utilizando el
cambio de
variable de:
u=x—a
x=u+a
u—0

[cos(u) cos(a)—sen(a) sen(u)]—cos(a)

u
cos(a)(cos(u)—1)—sen(u)sen(a)

u

cos(a) — lim
a

= lim

u—0

= lim= cos(a)(1—cos(u))—sen(w) sen(a) cos(a) 1im L=ees@)

u—0 u =0

= — cos(a) (%;Czﬂ) — sens(a) (,lfl%’u&y)

cos(u+a)—cos(a) Dy

u—0 u u—0
cos(u) cos(a)—sen(a)sen(u)—cos(a) — lim

h

u—0
sen(w)

(= ws(u)) — sens(a) lim——=

u—0

—sen(a)

u

> D, (tan(x)) = sec?(x)

Derivada general f'(x)

sen(x+h) . i sen(x) cos(x) sen(x+h)—sen(x) cos(x+h)
= lim tan(x+h)—tan(x) N cos(x+h) cos(x) __ lim cos(x+h) cos(x)
h— h—0 h h—0 h
= lim cos(x) [sen(x) cos(h)+sen(h) cos(x)]—sen(x)[cos(x) cos(h)—sen(h) sen(x)]
h— h cos(x+h) cos(x)
=3 cos(x) sen(x) cos(h)+sen(h) cos?(x)—sen(x) cos(x) cos(h)+sen(h) sen®(x)
h— hcos(x+h) cos(x)
= sen(h) cos?(x)+sen(h) sen?(x) S sen(h)[cos?(x)+sen?(x)] sen(h)
- hlf(l) h cos(x+h) cos(x) e h—>0 h cos(x+h)cos(x) —lESg*h cos(x+h) cos(x)
— [y; sen(h) 1 . sen(H® 1 - 1 k3 2
- [;lll’)% h ] [;ll_r]% cos(x+h) cos(x)] [kyo/ h ] [cosz(x)] ~ cos?(x) sec(x)

Derivada en el punto f'(a)

@ @ ( ) @ sen(u+a) _ sen(a) cos(a) sen(u+a)—sen(a) cos(u+a)
- tan(x)—tan(a . tan(u+a)-tan(a . cos(u+a) cos(a) __ cos(u+a) cos(a)
= s = = m
;lcll?}z x—a zl}f(l) u lltl—>0 h 1€L—>0 u
Utilizando el = lim cos(a)[sen(u) cos(a)+sen(a) cos(u)]-sen(a)[cos(u) cos(a)—sen(a) sen(u)]
ilizando e =
cambio de u—0 ucos(u+a) cos(a)
variable de: = lim sen(u) cos?(a)+cos(a) sen(a) cos(u)—sen(a) cos(u) cos(a)+sen(u) sen?(a)
_ ' T us0 u cos(u+a) cos(a)
u=x—a = lim sen(u) cos?(a)+sen(u)sen?(a) _ li sen(w)[cos?(a)+sen?(a)] _ _ sen(w)
x=u+ta 50 u cos(u+a) cos(a) - u—>0 ucos(u+a) cos(a) - u—-0 ucos(u+a) cos(a)
u—0 _[,. sen(uw) 2
= Ll}_r)r(l) u ] [u—>0 cos(u+a) cos(a) k‘r’ll ] [cosz(a)] cosz(a) = sec (a)
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> D, (cot(x)) = —csc?(x)
Derivada general f'(x)

( ) ) cos(x+h)  cos(x) sen(x) cos(x+h)—cos(x) sen(x+h)
. cot(x+h)—cot(x ]
= lim = lim sen(x+h) _sen(x) _ = lim sen(x+h) sen(x)

h—0 h h—0 h h—0 h
= lim sen(x)[cos(x) cos(h)—sen(h) sen(x)]—cos(x)[sen(x) cos(h)+sen(h) cos(x)]
NG h sen(x+h) sen(x)
= lim sen(x) cos(x) cos(h)—sen(h) sen?(x)—cos(x) sen(x) cos(h)—sen(h) cos?(x)
N h sen(x+h) sen(x)
= — lim= sen(h)[sen?(x)+cos?(x)] . —sen(h)
- hl_T)Tl hsen(x+h) sen(x) h— hsen(x+h) sen(x) hl—>o hsen(x+h) sen(x)

= [ h—>0 Sen(h)] [h—>0 sen(x+h) sen(x)] - [W] [SenZ(x)] = m = - CSCZ(x)

Derivada en el punto f'(a)

—sen(h) sen?(x)—sen(h) cos?(x)

cos(u+a) cos(a) sen(a) cos(u+a)—cos(a) sen(u+a)
. .cot(x)—cot(a . cot(u+a)—cot(a )
= lim catigccot(@) _ llmM = [lmw = lim sen(u+a) sen(a)
xX—>a xX—a u-0 u u-0 h u-0 u

Utiliza o RENb = lim sen(a)[cos(u) cos(a)—sen(a) sen(u)]—cos(a)[sen(u) cos(a)+sen(a) cos(u)]
de variable de: u—-0 usen(u+a) sen(a)

U —enl = Thar sen(a) cos(a) cos(u)—sen(u) sen?(a)—sen(u) cos?(a)—cos(a) sen(a) cos(u)

x=u+a = us0 u sen(u+a) sen(a)

—0 ST —sen(u) cos?(a)—sen(u) senz(a) " Aon sen(u)[cosz(a)+sen2(a)] . sen(u)
v T us0 usen(u+a) 5971(0-) u—-0  usen(uta)sen(a) u—0 usen(u+a) sen(a)

— | sen(u) il __—__ 2
- 1l}_>0 ] [u—>0 sen(u+a) sen(a) h/n—m ] [senz(a)] sen?(a) g2C (a)

> D, (sec(x)) = sec(x) tan(x)
Derivada general f'(x)

1 L ot cos(x)—cos(x+h)
= lim sec(x+h)—sec(x) = lim cos(x+h)  cos(x) = lim cos(x+h) cos(x)
h—0 h h—>0 h h—0 h
— i cos(x)—[cos(x) cos(h)—sen(h) sen(x)] i cos(x)—cos(x) cos(h)+sen(h) sen(x)
o h% hcos(x+h) cos(x) "] hl_rf(% h cos(x+h) cos(x)
=1 cos(x)(1—cos(h))+sen(h) sen(x) [cos(x)(l—cos(h)) sen(h) sen(x) ]
- hl_TZE)L h cos(x+h) cos(x) - h—0 Lhcos(x+h) cos(x) = hcos(x+h) cos(x)

= [(;ll_rf(% 1_+S(h)) (%1% -cos(lTh))] 3 [(fllf% SeT;(h)) (;l% cos(;irfllgxc)os(x))]

= [(lim 1_6(})1 ) (cosl(x))] + [(w) (coszz?g)s(x))] - cosii;lgl(x) - sec(x) tan(x)

Derivada en el punto f'(a)

1 cos(a)—cos(u+a)
= lim sec(x)—sec(a) — lim sec(u+a)—sec(a) — lim cos(u+a) cos(a) — lim cos(u+a) cos(a)
T xoa x—a u=0 u u=0 u U—=0 u
— = lim cos(a)—[cos(u) cos(a)—sen(a) sen(u)] — lim cos(a)—cos(u) cos(a)+sen(a) sen(u)
Utilizando el DTN 0 u cos(u+a) cos(a) N u—>0 ucos(u+a) cos(a)
CarT"bt')T dde . = lim cos(a)(1-cos(u))+sen(a) sen(u) _ [cos(a)(l—cos(u)) sen(a) sen(u)
variable de: ol u cos(u+a) cos(a) T 150 lucos(uta) cos(a)  ucos(uta) cos(a)
u=x-—a 1—cos(u) 1 . sen(u) . sen(a)
xX=u 'Ba [(Il}_rf(l) ) (ng(l) cos(u+a))] + [(Lll% u ) (11}1% cos(u+a) COS(a))]
u-— 1- co@ 1 . sen@ sen(a) _ sen(x) _
[( ) (cos(a))] + [(ll 0 u ) (cos(a) cos(a))] - cos(x) cos(x) - Sec(x) tan(x)
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> D, (csc(x)) = —csc(x) cot(x)
Derivada general f'(x)

( ) ) 1 1 sen(x)-sen(x+h)
. csc(x+h)—csc(x , Rl mlal i nlo]
= lim = lim sen(x+h) _sen(x) _ = lim sen(x+h) sen(x)

h—0 h h—-0 h h-0 h
= lim sen(x)—[sen(x) cos(h)+sen(h) cos(x)] — lim sen(x)—sen(x) cos(h)—sen(h) cos(x)

h—0 hsen(x+h) sen(x) h=0 h sen(x+h) sen(x)
_ 5. sen(x)(1—cos(h))—sen(h) cos(x) . sen(x)(1—cos(h)) sen(h) cos(x)
= lim = lim [ —

h-0 hsen(x+h) sen(x) h—0 Lhsen(x+h)sen(x) hsen(x+h)sen(x)

= [(;ll_rf(% 1_LS(h)) (;}_7;78 Wﬁc-l—h))] - [(;lll:% se?l(h)) (;ff& sen(;:flgz)en(x))]

[( %W) (cos(x))] B [(lim SeT; ) (se—n%sigm)] =7 #ﬁim —csc(x) cot(x)

Derivada en el punto f'(a)

1 1 sen(a)—sen(u+a)
. . csc(x)—csc(a . csc(u+a)—csc(a 3 .
= llm (x) ( ) — le ( ) (a) L= llm sen(u+a) sen(a) \_ llm sen(u+a)sen(a)
x-a X—a u—-0 u u—-0 u u—0 u
W sen(a)—[sen(u) cos(a)+sen(a) cos(w)] Fivee sen(a)—-sen(u) cos(a)—sen(a) cos(u)
Ut"'za_‘”d" el T us0 usen(u+a) sen(a) us0 usen(u+a) sen(a)
cambio de 5. sen(a)(1—cos(u))—sen(u) cos(a) [sen(a)(l—cos(u)) sen(u)cos(a) ]
variable de: = lim = lim =
u—0 usen(u+a) sen(a) u—0 lusen(u+a)sen(a) usen(u+a)sen(a)
u=x-—a ~ ) 1—cos(u)) ( : 1 )] [( , sen(u)) ( ; cos(a) )]
x=u+ta D [(gf(l) u }}Lr(% sen(u+a) fﬂﬂl) u fﬂfé sen(u+a) sen(a)
u—2~0 By . 1-co 1 . sen cos(a) > cos(a) &
= [(llm u )(sen(a))] 2 [(llm u )(sen(a) sen(a))] ¥ | sen(a)sen(a) 7% csc(x) COt(x)

> De(f(x) + g(x) = f'(x) + g’ (x)
Derivada general f'(x)

(f(x+h)+g(x+h)) (f@+9@) _ fOtR)=f(x) | 7. glxth)—g(x)] _ /
=% n (i LELRE o fiyn S0 — (1) 9/ (2)
Derivada en el punto f'(a)
= lim f@)+9&)-(f(@+9(@) _ lim L@ 4 llmg(x) g(a)] - %

xX—-a X—a xX—>a x—a xX—-a

> De(f) —g() = f'(x) = g'(®)
Derivada general f'(x)
— o (Fatn)-gGetm)-(F()-g(x) _ fOAm) =) 4. gGcth)—g()] _ o N
=lim h fim LELRTE g SELR000 — £ () - g/ ()
Derivada en el punto f'(a)
_ iy UOHI@)-(@+9@) _ [ fCO-f@ | o %} = F(a) + g (a)

x—-a x—a x—a x—a T x-a
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> Dy(f(0)g®) = f()g(x) + g’ ()f (x)
Derivada general f'(x)
= lim f(x+h)g(x+h)—f(x)g(x) — lim flx+h)gx+h)—f(x+h)g(x)+f(x+h)g(x)—f(x)g(x)
h—-0 h h—0 h
= ll-mf(X+h)g(X)—f(X)g(X)

+ lim fx+h)g(x+h) f(X+h)g(X)] [ 9 (fx+h)~f(x)) +1 mf(x+h)(y(x+h)—y(X))]
h—0 h—>0 h h—>0 h h—0 h
_ fGe+h)=f(x) gGetn)—g(\] _ 1 )
= |9 (m L)+ (1im £ (e+ ) ) (1m E2210) | = () g () + g/ GOF ()

Derivada en el punto f'(a)

lim f)g(x)-f(a)g(a) — lim fx)gx)—f(a)g(x)+f(a)g(x)-f(a)g(a)

x-a x—a x-a x—a
= [lim f)g)—f(@)gx) + lim fla)g(x)- f(a)g(a)] [ g(x)(f(x) f(a)) f(a)(g(x)—g(a))]
x-a xX—a x-a x—>a X— x—»a xX—a

= |(m g(@)) (1im F2LE) 4 p(0) (1im £2=22) | = f- (a)g(a) +g'(@)f(a)

X—a X—a

> D, ( (X)) f')g(0)-f(0)g" (x)

g(x) g% (x)
Derivada general f'(x)
fx+h)  f(x) fx+h)g(x)=f(x)g(x+h)
= [im 9t T 9@ _ fi g(c+h)g(x) P i f(x+h)g(x)—f(x)g(x+h)
h—0 h h=0 h h—0 h g(x+h)g(x)
= lim [+ g()—g)fO)+g()f () —f()gx+h) [ f(x+h)g(x)=gx)f(x) | £ g f)—f(x)g(x+h)
~ hS0 h g(x+h)g(x) h>0  hg(x+h)g(x) h>0  hg(x+h)g(x)
— [lim @) [f(x+h)=f(x)] Ioh —f()[g(x+h)—g(x)] _! [ g)[f(x+h)-f ()] o F)[g(x+h)—g(x)]
~ lhso hgx+h)g(x) h-0  hg(x+h)g(x) h-0  hg(x+h)g(x) h-0 hg(x+h)g(x)

(st e RN S il ST )|

[(Ees) (im 5 < (G Him £
(&) (fr(x))_(f(x)) (9'00) = L@ | 13 _ /6961’

g%(x) 9%(x) g9%(x) o g%(x)
Derivada en el punto f'(a)
fx) _ fl@) fx)g(@-f(a)glx)

= lim gx) gla = lim gg(a) — lim f()g(a)-f(a)g(x)

x—a X—a x—a x—a x-a (x-a)gx)g(a)
= limf(x)g(a) g9 f ) +g()f)-f(@)gx) _ lim f(x)g(x)-gx)f(a) + llmg(a)f(x)—f(x)g(x)

x-a (x-a) g(x)g(a) x—a (x—a)g(x)g(a) x—a (x—a)gx)g(a)
= [li IOU)-f@] | ;. —f(x)[g(x)—g(a)]] _ [llmg(x)[f(x) f@l . f(x)[g(x)—g(a)]]

x—a (x-a) g(x)g(a) = x—a (x-a)g(x)g(a) x—a (x—a) g(x)g(a) x—a (x—a) g(x)g(a)

[ (1im 29 (1im L@ — (1 L) (1 202-0(0)|

) (mZ2) - () (im =222

(M) (f'(@) - (M) (9'(@)) = L@@ _ f@s'@ _ f'@o(@—f(a)g'@

9%(@ 9%(@ 9%(a) g% g%(@
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1

V1-—x2

> D,(arcsen(x)) =

y = arcsen(x)
sen(y) = x
Derivando la expresion:

cos(y)y' =1
1

cos(y)
Sabiendo que:

y' =

sen(y) =x

1—x2
AN 1
Y = cos)
; A 1
Y i

1
1+x2

> Dy(arctan(x)) =

» Dy(arccos(x)) = —\/ﬁ

y = arccos(x)
cos(y) =x
Derivando la expresion:
—sen(y) y' =1
1
- sen(y)
Sabiendo que:

y' =

cos(y) = x

v1—x2

y = arctan(x)
tan(y) = x
Derivando la expresion:
sec’(y)y' =1
1
sec?(y)
Sabiendo que:
sec?(y) =1 + tan®(y)

y'=

1
1+ tan2(y)
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L7 _Sen(y)
Y P
AL
» Dy(arccot(x)) = - 1+1x2
y = arccot(x)
cot(y) = x
Derivando la expresion:
—csc*(y)y' =1
3 1
YT u csc?(y)

Sabiendo que:
csc?(y) = 1+ cot?(y)

1

1+ cot?(y)
1
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> D,(arcsec(x)) =

xVx2-1

> Dy(arcesc(x)) = -

1
Vx2-1

y = arcsec(x)
sec(y) =x
Derivando la expresion:

sec()tan(y) y' = 1
1

sec(y)tan(y)
Sabiendo que:

y' =

sec(y) = x
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y = arccsc(x)
csc(y) =x
Derivando la expresion:

—csc(y)cot(y)y' =1
1

~ esc(y)cot(y)
Sabiendo que:

y' =

csc(y) =x
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“NO ES LO MISMO APRENDER QUE ENTENDER. TODOS LOS TRIUNFOS NACEN CUANDO NOS ATREVEMOS A EMPEZAR”
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