15_DERIVADAS

DERIVADAS
L f)=6-f(x)=0
2. f)=0-f'(x)=0
3. f)=m- f'(x)=0
4. f)=3x"—2x+5- f/(x) = 122% -2
5. f() =e* - f'(x)=e*
6. f)=Inx-f'(x) =§
7. f(x) =sen(x) > f'(x) = cosx
8. f(x)=cos(x) > f'(x)= —senx
9. fR)=tg ()~ f(x)=—
10. f@ =VE +2 /') ==+ 2
1 f@=Va+ ¥ - f'(@) = Jo+ =
12. y=St oy =2yt
13. f(x) = 5x* + 2x - f'(x) = 20x° + 2
14. f(x) = §x6 S fl(x) = %xs > f'(x) = 4x5
15. f(x) =4x 5+ 6x7/2+3x+3 >
Fl(x) = —20x6+6- ;xl/z +35 f'(x) = —20x° +9x + 3
16. f(X)=x3+x-f'(x)=3x2+1
17. f@) === ﬁ = xi; =x 2> f(x) = —;x’g - 1) ==
18 fo=E= Bt o i = -t o 00 = 4
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19. f(x) = x'° - f'(x) = 10x°
20 y=x-(x—D->f'0)=1-x—D+x1->f () =x—1+x->f(x)=2x—-1

2l y=(x—-1)-(x+1) -
22 f'(0) =1"(x+D+x-D'1->fx)=x+1+x—-1->f'(x) =2x
23 y=(x+1) - (x*-x+3)—>
) =1-(x?=x+3)+x+1) x—-1)>f'x)=x>—x+3+2x>—x+2x—1- f'(x)
=3x2+42
24, y=x-(x%+2x) >
25. y' =1 (x2+2x)+x(2x+2) >y =x2+2x+2x%+2x > y' =3x% +4x
x+1

26. y=—-

x2

L lex?—(x+1)-2x . X% —2x% - 2x —x? —2x
= ed = -
y (x2)2 y ) y P

27. y=x3-(x*+x+1)
y =3x2-(x?+x+ 1)+ x3-2x+1) >y =3x*+3x3 +3x2 + 2x* + x3
—y' =5x*+4x3 + 3x2

28. y= (3x2 +§x)-(5x+ 7)
2 2 14
y' =<6x+§)-(5x+7)+ <3x2+§x)-5—>y’ =30x2+42x+2x+?+ 15x2 + 2x

14
y' =45x? 4+ 46x + =

XZ

29. y= 3x+5
. 2x-(Bx+5)—x*-(3) . 6x? 4+ 10x — 3x?2 . 3x% 4+ 10x
y = - y =— y -
(Bx+5)? (3x +5)2 (3x + 52
, _ x(3x +10)
Y T Bx+5)?

30 y=x-(x+2)-(x2+1)
Antes de hacer la derivada, es mejor que te facilites los calculos: y = (x2 + 2x) - (x% + 1)
Yy =Qx+2) (x2+1)+ (x2+2x) 2x >y =2x3 +2x +2x% + 2+ 2x3 + 4x? -
y =4x3+6x2+2x+2

2+1
31 y =51
Lo 20 (x* -1 - (P + 1) 2x . 2x3 —2x—2x% —2x , —4x
@Z—1)? g @Z - 1)? RCTR
32 y= x3+3xi—5x+3
. Bx?+6x—5)x—(x*+3x*-5x+3)-1
y' = : -
x
. 3x*+6x* —5x—x*—3x*+5x—3 . 2x34+3x* -3
= x2 Y ST
33. f(x) = 3’;1_>
, 3e*+(Bx+1)-e* , e*[3+3x+1] , 3x+4
frx) = Sfl)=——F g 2 () =

(ex)z ex

(e¥)?
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34.

35.

36.

37.

f(x) =3x-senx -

’ _ 1 . 3
f(x)—gw senx + xcosx
[0 =55
oy 20 2x+1) - (x*+2)-2 ooy AxP42x—2x" —4
f1e) = (2x + 1)2 =gy
oy 2xP+2x—4
F'0) =G v
f(x) =x?-senx -

f'(x) = (2x)-senx + x%-cosx = f'(x) =x- (2 senx + x cos x)
y=e* (x?—-3x)->

y' =e* (x2—3x)+e*(2x—3) >y = e*[x? —x— 3]

x2-3
38. Y= s
L 2x-(x*+3)—-(x*—3)-2x . 2x3 4 6x—2x3 +6x , 12x
= i = - =
(x2 + 3)?2 Y (2 + 3)?2 Y T a2 +3)2
1
39. y=senx2
. —l-cosx?-2x . —2x -cosx?
- P —
y (sen x2)2 Y (sen x2)2
—1x
40. V=15
1 1 1 1 1 1
(14 VE) - (1= Vx) = S e
Y= 2&( \/9_5) ( \/’?) 2\/7?_>y’= 2Vx 2 2x 2_)
(1+x)* (1+x)°
—2 _1
. 2Vx . x . 1
o BE L T 1
(1++x) (1++x) Va- (1++x)
41. y=x-¢€*
y=1-e*+x-eX¥ >y =e*[1+x]
42. y=x-2%
y =1-24+x-2%-In2 > y" =2*[1 + xIn 2]
43, y=(x%+1)-log, x
I — . 2 .
y' =2x-log,x+ (x*+1) P
44, y =15
—'x—Inx 1—-Inx
y' =% -y =
x? x?
45. y = (3x2 + x)*
Yy =40Bx2+x)3-Bx2+x) > y =40Bx2+x)% - (6x+1)
46. y = In (3x* — 2x)

I

(3x* = 2x)’ . 12x3 -2
= =
3x* —2x Y 3x* —2x
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47. y =sen (x+1)

2x-3

, <x+1) <x+1)’ , <x+1) 1-2x—-3)—(x+1)-2
- : ooyl = . N
V=8 x—=3) \oax—=3) 77V TS\ =3 (2x — 3)2

y' = cos <2xx+—13) ' ((Zx_—s 3)2)

48. y=cos( 3x)

x2+2

l

, ( 3x ) ( 3x ) ( 3x ) 3-(x2+2)—3x-2x
- _ AT DY (Rce S R . N
y sen x2+2) \x?2+2 Sen \y2 +2 (x2 +2)?

( 3x ) —-3x2+6
sen x2+2 (x2 4+ 2)2

Eia
49. y=ex1
Coxr (x4 1) ;o 2x(x—1D)-(F+1D)-1
y:ex—l . —)y:ex—l . -
x—1 (x—1)2
41 [(x?2—2x—1
I — o %=1 -
oo @-1?
50. y =+2x —3x*
1 1
r_ . Zx_3x4"—) B — 2—12x3
7 2V2x — 3x* ( )=y 2V2x — 3x* ( )

51. f(x) =cos?(x*—2)
Antes de empezar quiero que esta idea te quede clara
f(x) = cos? (x* — 2) = (cos(x* — 2))?
f'(x) =2+ (cos(x* —2)) - (cos(x* — 2))’
f'(x) =2 (cos(x* —2)) - (—sen (x* —2)) - (x* — 2)’
f'(x) =2 (cos(x* —2)) - (—sen (x* — 2)) - 4x3

3x-1
52. y = 4x+2
(3x—1)' 3(4x+2)—Bx—1)-4 10
2 2
y = 4x + 2 Sy = (4x + 2) _)y,=(4x+2) o
2 3x -1 2 3x—1 2 3x—1
4x + 2 4x + 2 4x + 2
, 10 , 5
y = -y =
3x—1 3x —1
2 2
2(4x +2) Ix T2 (4x +2) Ix T2
53. y=In(ln (2x — 1))
(2x —1) 2
, (n@2x-1)) |, m@2x-1) , h@x-1)
In(2x — 1) In(2x — 1) In(2x — 1)
2 2

1 I

Y Tmex—1D-m@2x—-1 7 T m(@2x-1)?

54. y = sen? x?

y' =2-(senx?)-(cosx?) 2x >y =4-(senx?)- (cosx?)
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55.

56.

X
y = arctg 3

y=3x>—4x%—4
y' = 15x* — 12x?

57. y=x+Inx
1 o i . x+1
y =1+ - = minimo comiin multiplo - y' = .
58. y = 2x?% —e?
y' =4x
59. y=x-¢e*
y'=1-e*+x-e* - factor comin - y' =e* (1+x)
60. y=x-x
1 3
Antes de derivar y = x - x2 —>y=x/2
3 31 3
y’ =§x3/2_1 —>y’ :Ex§—>y’ ZE\/;
x+2
, 1-(x=2)—(x+2)-1 , x—2-—x-2 ,
== g = =
g (x—2)? SRR T
62. y ="
% e*—Inx- e* ex[%—lnx] [——ln
y = (e)2 -y = 02X CY T
63. y=e? +
I __ 2 —
y 2e x+F
64. y=(2x+1)3
y' =3R2x+1)?-2->y =6-2x+1)>?
65. y = 2%*
y' =2%2.2-1n2
66. y =e?73%
y' = e?7 - (=3)
67. y=(2x—1)-e?*!
y' =2e?* 14+ 2x—1) e 125y =22+ 4x - 2] 5 y' = e?* 4x]
68. y=v2x—1
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69. y =In(x?—-2)
2x
x% -2

!

y:

70. y=x%(2x—1)3
y' =2x-Qx—1)3+x%-3Q2x—-1)?%-2->y" =(2x—1)?[2x(2x — 1) + 6x?] >
y' = (2x — 1)?[10x? — 2x]

eX

71. Y=
., e¥(x+1)—e* , ef(x+1-1) , x-e*
= - = - e —
(x +1)? YT avnz Y T+
72 y=222
1 1
2 Vx—1-(x?—-1) —— 2 Vx—1—-(x* - 1) —
o VT -V h—T
Vx=1)° x-1
— minimo comun multiplo en numerador —
, Ax(x—-1)—-(x*-1) , Ax?—dx—x*+1 ) 3x2—4x+1

i1 -1 ° 2o i-a-1 7 2r—i-(x-1

i
J

2x - (x+1) — x? x? + 2x
) (x + 1)? , _ +Dz2 , P42+
y = 2 2y =T 7V = 2.2
x x (x+1)2-x
x+1 x+1
(x? + 2x)
= -
(x+1)-x?
. x+2
y_x(x+1)

eSx

74. y =

T x3-1

5e5% . (x3-1) - e5% . 3x2 e5x[5x3 -5- 3x2]

!

a (3 - 1)? IR VE
75. f(x) =4x-In(Bx+1)
12x
f'(x) =41n(3x+1)+4x-3x+1—>f (%) =41r1(3x+1)+3x+1
76. f(x) = (x2 —1)(x3® +2x)
fl(x) =2x(x3+2x) + (x> = 1)(Bx%2 +2) - f'(x)
=2x* +4x? +3x* +2x?> - 3x2 -2 >
f'(x) =5x*+3x2-2
77 f@) =
) 2e2*1 . (x —1)2 —eZX*1. 2. (x — 1) ) 2(x — De?**1[x — 2]
f (x) - [(x _ 1)2]2 - f (X) - (X' _ 1)4
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282x+1[x _ 2]

fx) =

(x—1)3
78. f(x) =In_-
1(x(+ 1)1—)55(1) B
’ - = - f' = - f' —
T xil f(x)_x(x+1)2 f(x)_x(x+1)
79. f(x) = E=- (5x —x?)?
f’(x)=w-(Sx_xz)z+3x—1_2.(5x_x2)_(5_2x)
F10x) = (5x — x2)2 . (3x — 1)(10 — 4x)(5x — x2)
x? Y
fl(x) _ (SX - x2)2 + X(3X — 1)(10 — 4x)(5x _ x2)
B x2 -
F1(x) = (5x — x2)[(5x — x2) + x(3x — 1)(10 — 4x)] .
= >
iy < FE G =% + (22 =010 = 40)]
= .
f'(x) _ (5x — xz)[(Sx - xz) +30x2 — 12x3 — 10x + 4x2] B
= =
f'(x) _ (5x — xz)[33);22_ 12x3 — 5x] N f’(x) _ x(5x — xZ)[Bj: 1242 — 5] B
£ = (5x —x?)[33x — 12x2 — 5]

x
80. f(x)=(x%2-1)-Inx
2x% Inx + (x> —1)
x

1
f'(x) =2x-Inx + (x? — 1) -;—>f’(x) =
81. f(x) =25
f'(x) =5-2%-1In2

82. (x3—6x)(x% +1)3
fl)=@x*=6)(x* + 1) + (x* —6x) -3 (x* + 1)* - 2x
£/ = (x?+ 1D2[(3x2 — 6)(x? + 1) + 6x(x> — 6x)]
83. f(x) = (x +1)-e?*1
f1e) = (e + (x+1) 2 e = f/(x) = e [1 +2x +2] > f' (%)
= e2**1[2x + 3]

84. f(x) ="

1 2
, X —(2x) Inx , x—2x-Inx , x[1—2Inx] )
f'x) = o —>f(x)=x—4—>f(x)=x—4—>f(x)
1—2Inx
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85. f(x) =(1—x*)cosx
f,(x) = _3X2 *COSX + (1 — X3) . (—Sen X) N fr(x)

= —3x%-cosx — (1 —x3) - (senx)

86. f(x) = sin* (2+2) > () =[sin(2+2)]"
s i)
CORTNCE LT
5

o =afon G2 ) 5

2x - [(1—x)3]—x2-3(1 —x)?-(-1)

!

x2

87. f(x) = A

f'x) =

(1 —x)3)?
, (1—x)2[2x — 2x? + 3x?] , 2y + x2
= (=) MR T
88. f(x) =% ™" —Inx®
3x n3x 1 3X2
f'@) = 5xt e 4 at e 3(Inx)? -~

1 3
f'(x) = 5x* - em*x 4 x5 . X . 3(In x)2 el

89. f(x) ="

3 2x 2x 2x 1
a=e“* —In3x - (2e%¥) e*|=—2In3x
fo = NACE [Tezx]z L f'@)
[% —2In Sx]
=t
90. f(x) = logs [cos (\/x + \/)?)]

(s () sen () ()

f(x)zcos(\/x+\/§)-ln5—)f(x)= cos(\/x+\/§)-ln5 -
1 2Vx +1
JETR) 2 sen (VTR 2L

—_ + X —_ = VT — =V

F1o) = o LtV fi0 = s

cos( x+\/§)-ln5 cos(\/x+\/E)-ln5

—sen X X)) 2\/}4—1
(Vx+Vx) (2v%) - (Vx + &)

cos(\/x+\/§)-ln5

) =
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3x* — 3x2% — 2x*

91. y=1In pen)
( x3 )’ 3x%(x?—1) —x3-2x
1) GZ- 1 S eV
y = x3 -y = x3 -2y = x3 d
x? -1 x?2 -1 x?2 -1
x* — 3x?
’ (xZ B 1)2
s
x?2 -1
, x?[x? = 3][x* - 1] ,  x*-3
(x2 —1)?[x3] Y= x(x%2—-1)
92. y=(x2—-1)(3x3 +5x)3
y' =2x(3x3 +5x)3 + (x2 —1) -3 (3x3 +5x)? - (9x% + 5)
y" = (3x3 + 5x)2[6x* + 10x? + 27x% + 15] » y'
= (3x3 + 5x)?[6x* + 37x2 + 15]
93. y = Vsinx
, :,5 . antes de derivar — y = (sinx) Ys
wn‘a/ , 1( )é—1 , cosx
= y' =—=(senx “cosx 2 Y = ——m——
5 53/ (sen x)*
94. y = 3(cos0)*
° y' = 3(cos0)? . 2. cos x (—senx)-In3
95. y = sin[(Inx)?]
y' = cos[(Inx)?]-2 Inx- -
N 1
Q 96. y =e'/x-In(sen x)?
, 1, —1 ) 1, 2-Senx rCOSX
y =e/X-—2-ln(senx) +e'lx. (sen x)?
—In(senx)? 2cosx
= ol [T nGen0?
X sen x
u , uv—u-v
YEyTY T 2
97. y=—2_
y tan3 x = tanf(x) S = f,(x)
cos? f(x)

4x3 - tan® x — x* - 3 tan’x - —=
y = cos?x _,
(tan3x)?
1
tanzx[4x3-tanx —x*3-—= ]
y = cos? xl |
(tan3x)?
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1

[4x3-tanx—x4-3- 5
cos? x

!

y:

|

tan*x
98. y = 2¢0%

y! =2005%% .1n 2. (—sen x2) - 2x

x 5
99. y= (1—x2)
,_5( X )4 1-(1—x2)—x-(—2x) _5( x )4 1+ x2
Y= 1—x2 (1 —x2)2 T\ — 2 (1 —x2)2
100.y = In(tanx)
1 1 N
, _ cos’x , _ CO0S%x ;o CosXx ;o
Y = tanx sen x coslxsenx ° . cosxsenx
COS X
101.y =+/cosx
% ,  —senx
y= 2\/cos x
L 102.y = cosvx y=cosu—y =—u-senu
1
"= —senx ——
y o ,
u
. 103.y = log, x2 y=logeu-y =———
, 2x , 2
= — =
Y x2:1n2 Y x +In2
104.y = log? x = (log, x)?
k "=2-1 !
Y= 082 % x *In2
N e4x+1
Q 105y ZW
) 4e4x+1 . (x4- + 1) _ e4-x+1 . 4_x3 ) e4x+1[4(x4 + 1) _ 4X3]
= - =
Y (ot + 1)2 Y (c* + 1)2
106.y = =2
3x2 3x2
2xVx3 — (x2 = 3) - 2xVx3 — (x2=3)-
o TR Y
= 2 = 3
W) x
2x - 2 - Vx3Vx3 — 3x* + 9x?
, 2/x3 , Ax*=3x*4+9x% | x* 4 9x?
Y x3 Y 2x3/x3 PN
. x*(x*+9) , x% 49
=y =—F
2x4\/x 2x2\x
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107.y =

x
(1-x)3

!

C1-(1-x)P—x-3-(1-x)*(-1)

(1 =x)?[1—x+ 3x]

!

—

108.y = sen (cos x)

109.y = cos(sen x)

110.y = arctan x2

(1 —x)3)? (1-x)8

;L 1+ 2x
Y T a-n

y' = cos(cosx) - (—sen x)

111.y = arcsen (2x — 1)?

112.y = arctan ?+x

113.y = arccos e?*

114.y = arcsen (%)

115.y =1In (sen (\/3x_5))

y' = —sen (sen x) - cos x
4 u,
y =arctanu -y = 172
;L 2x
Y T 116y
! u,
= arcsenu — =
g Y e
2(2x —1)2 , . A42x-1)
J1—02x—-1)* 1—(2x—1)*
antes de derivar - y = (arctan \/E)Z
1 1
y' =2 (arctan \/E)l iz -y =2- (arctan \/})1 & N
1+ (Vx) 1+x
I— o ( . \/_)1 1
= 2-(arctanvx) -———
g 2Vx - (1 +x)
I u’
= arccosu — = —
g Y ST i—e
Zer
y’ -
1= (e2%)2
-1
2
yl _ X - -
1-(3)
4
cosV3x5 - 1ox
I 2 3X5

116.y = sen (In*x)

Y T sen (V3x5)

1
y' =cos(ln2x)-2-lnx-;
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117.y = arccos® e™*

antes de derivar — y = (arccos e *)3
I - 2 _e_x

y' =3 - (arccose™¥) -ﬁ

118y =x*—5x2+2 >y =4x3 — 10x

119.y =2x3+3x2—6x+5->y =6x2+6x—6

120y =(x+ D(x%2—x+3)=x>—x?4+3x+x>—x+3=x3+2x+3 >y =3x2+2

12ly=x(x—1)?=x(x?-2x+ 1) =x>-2x2+x—->y =3x2—4x+1

’ 5
-y =

~ xIn2

122.y =5log,x » y' =5-

x1n2
Syl=2
5x:In5 y = xIn5

123.y =3logs5x » y' =3

124.y =2Inx+senx —4cosx =y’ =§+Cosx—4-(—senx) =§+cosx+4senx

125y =x(1+x)° >y =1-(1+x)°+x-5- 1+ x)* =1+ 2)*1+x+5x] =
=(1+x)*1 + 6x]

126.y =xsenx -y’ =1-senx + xcosx = senx + x cosx
1

127.y =x3-Inx >y’ =3x%-Inx + x3 == 3x2+Inx +x% =x%[3Inx + 1]
_ 1+x ; _ 1A-x0)+(1+x)1 _ 1-x+1+x 2
128.y = 1= Y = (1-x)2 T o@a-x?2  (a-x)?
1
Inx , _zX-Inx 1
129._’y=7—)y = 2 = x?x
_ senx , _ cosx:(1-cosx)—senx-senx _ cosx—cos?x—sen?x _ cosx—[cos? x+sen ?x]
130.y = 1-cosx Yy = (1-cos x)2 - (1-cos x)2 - (1-cos x)?2
_cosx—[1] -1-(I—cosx) -1
T (1-cosx)2  (1—cosx)2  1—cosx

131.y =x3-cosx >y’ =3x?-cosx + x3 - (—senx) = x?[3cosx — x sen x|

132.y =xtanx » y' =tanx + x -

cos? x
133.y=(1+x3)" >y =7(1+x?)°2x = 14x - (1 + x?)°

sen x+x:Inx-cosx

134_y=1nx-senxay’:i-senx+lnx-cosx—>y’= o

(senx)’ , _ cosx ,
135.y =lnsenx -y =——= >y ' =—— -5y’ =cotan x
y y senx y senx y

136.y = senlnx - y' zi-coslnx
137.y = (x> = 3x + 1)sen x + x cos x —
y' = (2x —3)senx + (x? —3x + 1)(cosx) + 1-cosx + x (—sen x) —
y' = (2x —3)senx + (x? — 3x + 1)(cos x) + cos x — x (sen x)

X
138.3/—(1+xz)2 -
A +xH] —x-2-(1+x?)-2x L @+ a1+ x? - 4x] L1+ x* —4x]
= — = N e
1+ x2)* Y (1+x2)* NG
r_ 3% r_3
139.y=Inx3 >y’ = ; -y ==

140.y=lnx2+ln2x—>y’=%+21nx-%—>y’=§+21nx -i—>y’=2+21nx

X
141.y = e?* - y' = 2%

142.y =3* -y’ =3*-In3

143.y=xe* -y’ ' =1-e* +xe* - y' =e*[1 + x|
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144 y=e*+e* sy =e*+e ™ (1) -y =e*—e™*

145.y =x4* > y' =14 + x4* - In4 - y' = 4*[1 + xIn 4]

146.y = (x2 —3x +3)e* > y' = (2x —3)e* + (x2 —3x + 3)e* » ¥’ = e*[x% — x]

147.y = (senx + cosx)e* — y' = (cosx — sen x)e* + (sen x + cosx)e* - y' =e*[2 cosx]

148.y =vx2+1->y' =

149.y = Ve3 + 3 - y' = 0 (todo lo que sea un nimero su derivada es cero)

X

2x ’
e d —
2vVx2+1 y Vx2Z+1

150.y =\/%—>

! ~7 - Ahora deri ' L L5, -1
=—->y=x 2- Ahoraderivar - y' = —=-x >y =——x2-57y =
y y Y 2 y Y 2Vx3

1
x
151y =x%- (1 +x2)° >
y =5x*(1+x¥)%+x5-3- (1 +x2)? - 2x >y = x*(1 + x?)?[5 + 5x% + 6x%] >
y' = x*(1+x2)?[5 + 11x?%]

|

152y = =
1
, 3x2-lnx—x3-} . 3x%-Inx —x? . x*[3lnx—1]
b = - = - =
y (Inx)2 y (Inx)2 y (Inx)2
153.y = ln(x +Vx2 + 1) -
14 2x —
1 2vx2+1 1 x2+1+x
= =
N B VaZ + 1x + Va2 + 1]
154.y =1n g;i;z
((x - 2)5)’ 5(x — 2)*(x + 1)3 — (x — 2)5 - 3(x + 1)2
, \(x+1)3 = (x +1)° .
T TGa-25 V7 (—2)
(x+1)3 (x+1)3
5 —2)*(x+1) - (x—2)°-3
L G+ 1)? Ly 3=+ ) - (x—2)° -3
y= (x—2)8 Y= x+Dx-2)
(x+1)3
. 5+ —-(x—-2)-3 , 5x+5-3x+6 , 2x + 11
= b = bd =
(x+D(x—2) Y T v -2 Y T x+DE-2)
155.y=ln\/§z_::i—>
VxZ+1—x '
, \Vati+x
JZFl-x
V1t x
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