il Calcular la derivada de las siguientes funciones:

a)y = X+ by = X *5 Oy =2
3x-5 2x -3 1+x?
3
dy= &)y=(¢+a’y Ny=|x+a
X" =X-=

g)y=(1+1/x+a)2 hyy=- ! i)y=(x— 1—x2)2

Dy=§2x°-3x* K)y= x> X° Ny= 1+x
X
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m)y = ny= 0)y=
1-x? a-x a-x
SOLUCION:
a)y = x+1
3x-5
y,:3x—5—(x+1)-3=3x—5—3x—3: -8
(3x —5)? (3x —5)? (3x - 5)?
x*+5
b =
)y 2x -3
,_ 2X(2x=3)—(x* +5)-2 _ 4x" —6x-2x" -10 _ 2x* —6x-10
(2x —3)? (2x —3)? (2x —3)?
oy =10
y 1+x°
y= -10-2x _ -20x
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(x2 -x-2)° (x2 -x-2)° (x2 -x-2)°

(- ax+D(x+D)? _ x*—4x+1
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e)y=(¢+a’)’

y=5.(¢+a’)" 2x=10x - (¢ + a%)*



fly = /x2 +a?

2X _
2\/x2+a2 \/x2+a2

y'=

g)y=(1+yx+a)
y= 2(1+\/m). 1 :1+\/m

2x+a x+a

1
hyy=-
X-a
_ 1
y= - 1 2yx-a _ 1 _ Ix-a
Jx-a Xx-a 2(x-a)y/x-a 2(x-a)

)y = (x-y1-x)

2 1-x2

_z(xz —1+x2] _2(2x2 -1)

J1-x J1-x2
Dy=§2x° -3x*

1 5x* —3x

Y= ————— - (10x* - 6X) = —————
63 (2x° -3x*)’ 3§/ (2x° -3x°)°
k) y=x*yx°

5
y=x24y X X = x2 Ly'= %xzzgxzx&
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Ny =
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0
x
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—J1-x* =(1-X)-

2= _

~Zx —J1-x* +(1-x)-

-(1-x*)+x-x?

X
V1-x2 _

y= 1-x? 1-x?
_ x-1 _ (x-DV1-x° _ J1-x2
1= X*W1-X 1-x*)? (x+1*(x-1)

2 {a-)-(ax X)[-ZH S xrarx

a

a+Xx
a—Xx

o)y=
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D)

_ fa+x 1
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Al Calcular la derivada de las siguientes funciones trigétracas:

a)y = ser’x
dyy = COSX
1-senx

COSX +senx
COsSX —senx

)y = arcos,1-x*

9y=

b) y =sen x°

e)y= senx
1+tg°x
hyy _1-tg’x
1+tg X

2X
k) y =arct
)Y 917

cy= sen>cos~
2 2
fly = 1+senx

. X
hy= arcsenE

l) y = arctg arx
1-ax

SOLUCION:

a) y = serx
y'= 3 sen” X cosx

b) y =sen x°

y'=cos x° - 3¢ = 3x°

- COS X3




cy= senXcos>
2 2

y= senicosg :ESGHX - y’: 1COSX

COS X
dy=——
1-senx

y'= —-senx(l-senx)-cosx(—-cosx) _ -senx+sen’x+cos’x _ l-senx _ 1
(1-senx)’ (1-senx)? (1-senx)® 1-senx
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1+1tg°x

sen’ x
COSX(W)—SGHX-ZIQX(W) _ COSX_ZsenthX _ COSX_Z COS X _
(1+tgzx)z 1+ tg®x 1
cos’® x

y':

cos® x — 2sen’ x

= Cofx = cosx(1-sen? x - 2sen? x) = cos x(1- 3sen’ x)
cos® X
f)y = {1+senx
1 COSX

-COSX =

y': - - - -
2./ 1+senx 2,/1+senx

_ COSX +senx
PY= ————
COSX —senx
ye (-senx +cosx)(cosx —senx) - (cosx +senx)(-senx —cosx) _
(cosx —senx)’
_(cosx-senx)” +(cosx +senx)” _(1-2senxcosx)+(1+2senxcosx) 2
- (cosx—senx)2 - 1-2senxcosx " 1-sen2x
1-tg®x
h =
)Y 1+tg®x
— 2.\ _ (1 - tq? 2 _ 2 A2 _
y= 2tgx(1+tg x) (1 tgzx)Ztgx(1+tg x) _ 2tgx(1+tg x2+1 tg x) _ 4tgzx L ASENXCOSX
(1+tgzx) 1+tg°x 1+tg°x
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2

y'= 1 ! =
2

1 -
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)y = arcos,1-x?

Y= -1 -2X  _ X 1
\/1_(\/@)2 2J1-¢  xJ1-x¢ J1-%
2x
k) y =arct
)y 9@
y= 1 2(1-x?) - 2x(=2x) _ 1 2-2¢ +4xE 2342
1+( i jz (1-x2) 1+x* -2x" +4x° x*+2x* +1
1-x2 (1—x2)2
2(x2+1) 2
(x2+1)7 x°+1
l) y = arctg arx
l1-ax
y= 1 (1-ax)-(a+x)(-a) _ 1 1-ax+a’ +ax _
1+( a+x jz (1-ax)’ 1+a’x’ -2ax+a’ +x* +2ax  (1-ax)’
1-ax (1-ax)’
1+a’ 1+a’ 1+a’

Cl+al+a@x+x2 (+ad)+@ +Dx*  (1+ad)(x*+1) x2+1

KBl Calcular la derivada de las siguientes funciones itg@as y exponenciales:

ay-=

_1+Inx

d) y = loga(3x® + 5)

9y =In(x +\/1+x2)

b)y=(x-1) - €

1+x°
e)y=1In v

h)y = (x> — 2x) -
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c) Y =In(In x)
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e
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X
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b)y=(x-1) €

y=e'+(x-1)e*=xe

c) Y =In(In x)

d) y =l0ga(3x" + 5)

_6x 1
3x2+5 Ina

e) —In(1+xzj
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eX
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._1+e’ ef(l+ef)-ete
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-1
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y'= 1 {14 Zx _ 1 . A 1+X2 +X _ 1
X +4/1+X° 21+ | x+14 | 142 1+x°

h)y = (x* = 2x) - €

y=(2x—-2) "+ (x*=2X) - €= (2x =2+ X =2x) - = (x* = 2) - €*

yy=1
e +1
y= e -1 _eX e+ -(e"-De* _e*(e*+1-e"+1) _ 2¢e*

e’ +1 (e* +1)° (e* +1)7° (e* +12)°

jy=2aln(a+x)—x
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3
X
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)y =€ cosx
y'=¢e*.cosx+ € - (-sen x) = € (cos X — sen x)
Inx

mYTE

3 _ 2
X =Inx(3x7) _ x?(1-3Inx) _1-3Inx

x8 x4

Jiext - X dx
. «/1+x2. ZJ1+x? _1/1+x2_ 1+x32-x* 1
YT 1+x° X @+ X201+ X2 T X1+ x2)

0)y=2"-%

y=2In2-X+ 2. 2x= 2*x(xIn2+2)

8l Calcular la derivada de las siguientes funcionesgamdio la derivacion logaritmica:

a)y=x b) y =x"" c)y =X d)y = (tg 9"
SOLUCION:
a)y=x

INny=Inx* - Iny=xInx - L=Inx+x-1 > Y=y@+Inx) - y=(@+Inx)-X
y X

b)ylenx
Iny=1In X" Iny=(Inx)* - L=2Inx-1 e y(g-lnxj - y'=(—-|nx)->&”X
y X X

COS X

C)y =X

Iny=cosx-Inx -

< <

1
= -senx-Inx+ cosx-—
X

7 1 ’. 1 0S X
y=y| -senx:Inx+cosx-—| - y=|-senx:Inx+ cosx— |-X
X X

d)y =(tgx)°*

Iny=tgx-In(tgx) - 2 =(L+tg?x)-In(tgx)+ tgx-ti @+t x) — L = (L+tg?x)-(L+In(tgx))
y gx y

y'= (L+tg*x)- (1+In(tg x))- tg X~



/Sl Calcular la derivada de las siguientes funciones, #iogido el resultado:

2 1-cosx 1+senx
a)y=|x—-y1-x b)y= c)y=1In
)y ( ) )Y 1+ cosx )Y 1-senx
x2 1+senx e*—e™
dy=In e)y=In—— fly =
)y [T-sz )y ( ox j e
SOLUCION:

a)y=(x—\/m)2

1-cosx
b =
)y 1+cosx
ye 1 senx(1+cosx)—(1-cosx)(-senx) _ /1+cosx  2senx _
1-cosx (1+cosx)’ 2y/1-cosx (1+cosx)’
1+cosx

Multiplicamos y dividimos por /1+cosX

1+cosx senx 1

B J1-cos?x (1+ cosx)2  1+cosx

_ 1+senx
c)y=In
1-senx
ye 1 1 cosx(1-senx)—(1+senx)(-cosx) _ 1 2C0SX  _
l+senx , [1+senx (1-senx)’ o[ 1*+senx) (1-senx)’
1-senx 1-senx 1-senx
_ 1 cosx _ cosx _ 1

(1+senx) (1-senx)  1-sen’x cosx




e)y=

(1+senx)
In| ———
tgx

SenX_1+senx senx — 1+senx

tgx  cosx-tgx— (1+senx)(1+ tg’x) _ 1 cos?x _ 1 1-sen3x _
1+senx tg°x 1+senx tgx 1+senx tgx

1 S®MXTi T e . 1 senx-sen’x-1 _senx-sen’x-1 _senx-sen’x -1
1+senx tgx l+senx tgx(1-senx) tgx(1- sen’x) COSX-Senx
e’ —e™
e’ +e™
ex _efx (ex +efx)(ex +efx)_(ex _efx)(ex _efx) _ (eZ)( +672x +2)_(62x +672x _2) _ 4
e>< +e—>< (ex +e—>< )2 (ex +e—x )2 (ex + e—x )2

Il Calcular la derivada de las siguientes funciones, iogsido el resultado:

2 _
ay-= arcsen(x . l} b)y =arctg(
X

d) y = arcsen X
J1+x°

gQy-= arcsen(

) y =arcsen,/1-x?

m)y = arctg(3*)

1+senx
COSX

ey :arctg(x +4 1+x2)

2tgx ] h) y = arctg( 25X
1+tg°x VJ1+sen?x

1-x
k) y =arctg, | ——
)y 91/1+X

n) y =arctg(2x +1)

1-x?
C) Y = arccos
)Y (1+ ij

_ X
ly= arctg[WJ

2
Dy = arcsen(“x J
X

)y = arcos /1—i2
X

X+a
o)y= arctg(—j
1-ax

SOLUCION:
2 _
a)y= arcsen(x 5 1}
X
y'= 1 2x-X2 = (X* 1) 2x _ x! 2x _ 22X
RTINS S e
1- 2
X
+
b) y= arctg (]'Sﬂj
COSX
y= 1 ~cos® x —(1+senx)(-senx) _ cos® x _cos® x +senx +sen’x _
1+senx cos’ X cos? x +(1+senx)’ cos’ X

1{

COSX

)Z




1 1 1
= 5 5 -(1+senx) =——(1+senx) ==
Ccos® X +1+sen“x + 2senx 2 +2senx 2

1-x?
= -2
oy arccos[1 v j

y’ - _ 1 ._2X'(1+X2)—(1—X2)'2X__ 1+X2 ' —4x _
1-(1_)(2}2 o Jarxy -(1-x2) %)
1+ x?
_1+x* 4x 1 4x _ 2
Jaxz @37 2x 14X 14X

d) y = arcsen X
J1+x?

Zx
JI+X =X
1 " XZ\/1+X J1+ 1+ -x2 1

S ek [ i

ey =arctg(x +4/ 1—x2)

1 [1+ ] AL +x
1+(x+m 21+ 1+ X +[14x2 )2 1+x°

_ 1 +41+x3 _ 1 .X+\/1+X2 -
14x2 +14x2 +2x 140 \/1+x 2(1+x2+x1/1+x2) J1+x2
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_ 1 x+f1+x 1
2J10x (J1Hx +x) \/7 ~2(1+x)

_ X
fly = arctg[ = —XZJ




1 20+ -2tgx2tgx- (1K) | detgix 2+ 2gx—4tgx _

y =
2 1+10°x)2 2 1+tg®x
\/1‘( e j e J(+tgx)” - atg*x g
1+tg°x
2-2tg°x  _ 2(1-tg’x) _ 2(1-tg’x) _

=\/1+tg4x—2tgzx _\/(1—tgzx)2 T (-tg’x)

h)y= arctg(

CoS X
\1+sen?x

2Senxcosx
—senxy1l+sen®x —cosx-————"2

2yJ1+sen®x _

y': . =
1+ cos’ x 1+sen’x
1+sen’x
1+sen’x -senx(1+sen?x) -senxcos?x __ 1 -senx(1+senx +cos®x)

" 1+sen’x +cos’ X (1+sen?x)v/1+sen?x 2 VJ1+sen?x

-2senx _  -senx
Jil+sen’x  /1+sen’x

.
2

) y= arcsen[“xx j

y= 1 2x* - (14x?) _ X 2-1 x? -1

X
[1+X2j2 S X -1-2¢ -x* X x-1-x*-x*
1_

X

j) y =arcsen,/1-x?

1 —2X -1

\/1—(m)2 2J1-x i \/1—1+;2\/1_X2 - =%

1-x
k) y =arctg,| ——
)y 91/1+X

1 1 ~(+x)-(-x) _ LK JI+x -l-x-1+x _ -1

y'=

, -1

y: . = = =

117X ) [1-x 1+ x)? 1+x+1-x 2J1-x  (1+x)? 2J1-xJ1+x  2/1-%
1+x 1+ X
Dy= arcos‘/l—i2
X
" -1 1 a¢-2x(x*-1)_ -1 x  2x_ -1
y = = ._4_

1) 9 x? -1 x* x?-x?+1 2\/x2—1 X' oxdx? -1
1- 5 X2 X2



m) y = arctg(3*)

v 1 | 3_3 ‘In3

= 1+ 32)( - 1+ 32)(
n) y =arctg(2x +1)
2 2 1

Y i 2x+1f 1+ax +ax+l 2 +2x41

X+a
o)y= arctg(—j
1-ax

- 1

1-ax-(x+a)(-a) _ (1-ax)?

1+a®> _ 1+a’ 1

(x+aj2 (1-ax)’
1+
1-ax

Tl+aixirai e (L-ax)?  (1+a2)[1+x?) 1+

_ X 1 1-x
VY=o e '“(m)

oy= %tgzx +In(cosx)

ey =garcsen(x -1 —X—;sm
gQy= \/m —arccos(1-x)

y= x\/ﬁ +a’-arc sen(g)

K)y = X +x—|n(\/;+ x+1)

e“+1+1
m)y=In| Y———
e +1-1
o)y=3_2X+In(eX-tgx)
1-¢e”
= arct
a)y g(l+exj

s)y = In(xz- l—xz)

2
by = (1+ senxj

COS X

Calcular la derivada de las siguientes funciones, simplificando el resultado:

COS X 1 X
b)y=———+=In| tg—
)y 2sen’x 2 (gzj

dy= In(x+,/1+x2)— “1:X2
f) y = arctg /i‘i—i +%arcsen(«/1—x2)

hyy=x? —1+x2arcsen(lj
j)y=2{ax-a’ +a-arccos(x_2aJ
X

211
)y=in| YX 17X

x> +1+X
n)y=|n[4 Senx J

1-cosx
py=.a’-x —a-arccos(ij

a

_ 1+cosx
nNy= In[g ]

senx

x

)y =1In X
J1-%°

V) y = -ctg X + In (sen x)




SOLUCION:

X 1 1-x
ay= +=:In
)Y 2(1-x?) 4 (1+xj
y= 1_1—x2—x(—2x)+1_(1+x) —(1+x)-(1-x) _1 1+x° +1.( 1 j -2
2 (1-x?) 4 (1-x (1+x)? 2 (1-x2)" 4\1-x)1+x
_1 14X 101 11+ -1+x2 X
2 (1-x) 21-x* 2 (1-x?)  (1-x)
cosx 1 X
b =-_+_|n[t _j
)y 2sen’x 2 92
.1 -senx-sen’x-cosx-2senxcosx , 1 1 x) 1_semx+2cosx 1 1 1
Y=y ‘ T x'1+t925 2 2sen’ 4 x X
sen*x g% sen®x g2 cos? X
2 2 2
_1+coszx+ 1 _1+coszx+ 1 _1+cos’x+sen’x _ 1
- 3 - 3 - 3 - 3
2sen’x 4.sen> cos X 2sen“x  2senx 2sen’x sen’x
2 2
_1
c)y= Etg x +In(cosx)
y'= 1-2-tgx(1+ tgzx)+ _Senx _ tgx(1+tg®x — 1) = tg®x
2 COS X
5\ 1+X
dy= In(x+1/1+x )—
X
2x2 >
— - 1+x
, 1 2X 24/ 1+x2 1 JI+X2 x| x2-1-X?
y= |1+ - > = . - =
x+\/1+x2 2\/1+x2 X x+\/1+x2 \/1+x2 xz\/1+x2
1 1 x4+l J1+XP

:\/1+x2 +xz\/1+x2 _xz\/1+x2 x?

e)y =garcsen(x -1 —X—J2r3«/ 2x —x?

.3 1 1 —— 2-2x )_ 3 1( 2x =x2 +(x +3)-(1- X)
= - - 2X — 3)- = - =
’72 V1-(x-1y 2[ e )2\/2x—x2] 2 2x-x? 2[ J2x-x° J

_ 3 _13-2x | ¥
2)2x-x* 2 J2x-x* [2x-x

f) y = arctg,| ii—i +%arcsen(\/ 1-x? )

. 1 1 1-x-(1+x)(-) 1 1 —2X
y_ 1 3 + —. . =
11X [1ex (1% 2 J1-(1-x%) 21-x%2

1-x "V 1-x

X _ 1 B 1 _
\/1—x2 2\/1—x2 2\/1—x2

:1—x.«/1—x_ 2
2 2 /1+x (@-x)?

0

11
2 X



0) y = { 2x —x* —arccos(1-x)

y= 2-2x 1 _ 1-x 1 __ X
2\/2x—x2 \/1—(1—x)2 \/Zx—xz \/Zx—xz \/2x—x2

hyy= x*-1+x? arcsen(lj
X

y': 2X +2X.arcsen(i)+ )<{ . —i = +2x-arcsen(1)—
o2 -1 X fl—i X x? -1 X x? -1
X2
)y = xia?-x? +a2-arcsen[5j
a
— 2 2
y'=a’-x*+x- Zx vad L -iz,/az—xz— AN —
Z\Ja -x \/ X A Jai-x*  yJa’-x*
1-—
a
2 _ 2
=«,32—X2+ a X =2 a*-x?
laz —x2
j)y=2{ax-a’ +a-arccos(x —2aj
X
. a -1 X —(x—2a) a ax 2a
y=2 +a ' 2 = B o
2\/ax—a2 \/1 (X—Zajz X \/ax—a2 \/x2_x2+4ax—4a2 X
X

_ a 2a’ _ ax -a’ _ 2
\/ax—az 2x\/ax—a2 \/ax—az

K)y = x*+x —In(x/;+ x+1)

= 2x-arcsen(

2x +1 1 [1 1 j_ 2x+1 1 2(Vx+ x+1)

y'= - : + -
24 X2 +x x+x+1(2x  2x+1 24/ X% +X x+x+1 4% +x

_o2x+1 1 2x  _ X
20 +x 22 +x 2y +x X2 +x

X

3



X2 +1+Xx [2 x2 +1

) VX +1-x ( x2+1+x)2

1 [)(\/—XllJ(\/x—lX)( xlx){xJ_xllJ

X2 +1-x X2 +1+X

X2 -x>-1) (x*+1-x*
_ \/x2+1 \/x2+1 =2
x* +1-x? [x2+1

e*+1+1
m)y = In
e*+1-1

x2+1-x
Dy=In| Xe——
X2 +1+x
2x —1-( x2+1+x)—( x2+1—x)- X 41
24 x2+1 _

_ (Je+1-1)-(Je+1+1)—E
,_)Le/{l‘/lz e +1 2/ e +1
y_ " . 7 =
Jer+1+1 ( ex+1_1)
€ (Je+1-1-Je +1-1) ~Ze
_ 1 2 e’ +1 _Z e’ +1 B —e* ~ -1
eX+1+1 Jer+1-1 e'+1-1 e JeX+1 JeX+1
n)yzln(zx senx ]
1-cosx
y= 1 _ 1 _COSX(1-cosX)—senx-senx _ 1 cosx-1 _ -1
senx senx )’ (1-cosx)? senx (1-cosx)® senx
o 2502 =
1-cosx (1_008)(} 1-cosx
o)y=3_ X+In(ex-tgx)
X X 2 2
y= _1+e tgx+e*-(1+tg x)=_1+1+1+tg X _ 12 :senxz 1
e*-tgx tgx COS“X COSX Senx-cosx
py=.a’-x* —a-arccos[ij
a
y=_“2x -8 (1}_ x . a _(a-x)ai -2 a2 -x?
- - 2 2 -
2\/a2—x2 \/1_()()2 a \/az—xz \/az—xz a’ —-x atx
a



qQy-= arctg[l_—ex]
l+e

y= 1 _—e*-(1+ex)—(1—ex)-eX :—ex-(1+e‘+1—ex): -2€ _ -
1+(1_ex Jz () (1+e) +(1-¢*)} 2+2e%  1l+e
1+e*
_ 1+cosx
Ny=ln| 3 —=
senx
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