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Introduccion

El presente libro titulado Calculo diferencial (con MATLAB) constituye un aporte para aproximar al
estudiante al uso de uno de los software mas empleados en la actualidad por las mejores universidades
a nivel mundial; asi como por la mayoria de empresas para optimizar sus procesos y ahorrar tiempo para
disefo, manufactura o ventas de sus productos. Tiene como objetivo lograr que el estudiante pueda
tener una opcidn adicional para comprobar los ejercicios que resuelva y comprometerse al uso del
software mas usado.

El texto estd dividido en cuatro capitulos: Calculo de limites, calculo de derivadas, aplicaciones de los
limites y aplicaciones de las derivadas. Respecto a la metodologia, se presenta la resolucion de los
problemas realizados en forma convencional y luego esta desarrollado sobre la base del uso de los
comandos que MATLAB brinda. Se ha tratado de abarcar la mayor cantidad de ejercicios con diversos
grados de dificultad.

Por otro lado, como se sabe, la matematica es uno de los pilares principales de todas las carreras de
ciencia e ingenieria. A través del tiempo, muchas técnicas se aplican para resolver problemas referentes a
limites y derivadas en base a las leyes y principios matematicos los cuales le permitan al estudiante tener
una base sélida para afrontar los demas cursos en donde las integrales y las ecuaciones diferenciales van
aser una poderosa arma para entender e interpretar las diferentes situaciones o fendmenos relacionados
con los cursos de su carrera profesional..

El autor
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CALCULO DIFERENCIAL CON MATLAB 13

1.1. LIMITES POR SUSTITUCION DIRECTA

EJEmMPLO 1

Con MATLAB

>> syms X
>> limit(x/4+42,x,2)

ans =
5/2

>> pretty(ans)

EJEMPLO 2

. X'-4_4-4 0
o2 x*+4 4+4 8

Con MATLAB

>> syms X
>> limit((x*2-4)/(x"2-4),X,2)

ans =
0
EJEMPLO 3
lim (5x+7)" =[5(-2)+7] =81
Con MATLAB
. >> syms X :

>> limit ((5*x+7)"4,x,-2)
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>> syms X
>> limit(sqrt(25-x72),x,4)

Con MATLAB

...... ;;_;;%;H;__""“__""“__""“__""“__""“__""“__""“__""“__""“__""“__""“__""“__""“"""""""""""”
>> limit((x/(-7*x+1))"(1/3),x,4)

ans =

((-1)7(1/3)*47(1/3))/3

>> pretty(ans)|
1 1

>> syms x ¢
>> limit(sqrt(x”*2+c”2),x,-c)

ans =
(2%cA2)A(1/2)

>> pretty(ans)
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’ \/x3+2x+3_\/23+2(2)+3 15 15
x> +5 2°+5 9 3

>> syms X
>> limit(sqrt(x”3+2*x+3)/(x"2+5,X,2)

ans =
157(1/2)/9

>> pretty(ans)

>> syms X
>> limit(sqrt((8*r+1)/(r+5)),r,1)

ans =
(27(1/2)*37(1/2))/2

>> pretty(ans)
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1.2. LIMITES APLICANDO FACTORIZACION Y SIMPLIFICACION

EJEMPLO 1
2 — = —-) —
i X TX=6 “,m( 2) (x 3)=I|'m (x 3): Z=3 5
o2 x2—4 o2 (x+2) (x=2) =2 (x=2) -2-2 4
Con MATLAB
...... S W N —

ans =
: 5/4
EJEMPLO 2
2 _x— -4
[ B BN (x+3)=4+3=7
x—4 x—4 x—4 (X = 4) x—4
Con MATLAB
...... >>symsx

ans =
] 7
ElJEmPLO 3
2 — - — —
g =32 ) (22) x2S
o1 x> —4x+3 o1 (x—-1) (x—3) =1 x—3 -2
Con MATLAB
...... i

>> limit((x~2-3*x+2)/(x*2-4*x+3),%,1)

ans =
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EJEMPLO 4
3 x> —3x+9)(x+3
lim X 27 lim ( )( ): lim (x2—3x+9):27
x->-3 X+ 3 x—-3 (X + 3) x—-3
Con MATLAB
...... >>Symsx

>> limit((x"3+27)/(x+3),%,-3)

EJEMPLO 5

X =x*—x+10 (x+2)(x2—3x+5) ) (x2—3x+5) (-2) -3(-2)+5 15

S raxe2 | s (x+2)(x+1) U (x+1) (-2+1) -1
Con MATLAB
...... e S ————

>> 1imit((x"3-x"2-x+10)/ (X" 2+3*x+2),X,-2)

ans =
_15
EJEMPLO 6
, 6x> —x* —2x . [(2x+1) (3x-2)
lim \[————F—5—=lim
00 V2% +x* =2 —x 0 | x (x* 1) (2x+1)
Con MATLAB
...... e

>> limit(sqrt((6*x"3-x"2-2%*x)/2*¥X"5+x"4-2*Xx"2-X)),X,0)
ans =
27(1/2)

>> pretty(ans)



18 CarituLo 1 CALCULO DE LIMITES

EJEMPLO 7
fim Y22 i (-2) = lim — t 1
S e e
Con MATLAB
...... W ———

>> limit((sqrt(x)-2/(x-4,x,4)
ans =
1/4

>> pretty(ans)

EJEMPLO 8

z =i
/ e f+1) (2f-3) 2 +f+5)
m3—32f2f3 = lim (+)( =t =31=21
1 (VP afref+5 | 1 |{(F+1) (f +f+5) (2f-3)

Con MATLAB

>> syms f
>> 1imit((((2*Fr2-F-3)/ (FA3+2%FA246%F+5))~1/3)~-1),f,-1

ans =
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EJEMPLO 9
(x“—l) (x—1) (x”’1+x"’2+x”’3+ ..... +x3+x2+x+1)
lim =lim
x—1 (X — 1) x—1 (X — 1)
=lim (XX x4 K X+ = (1414 14+ 1414141
X—.
"n-1" veces N —
=n(l)=n donde:ne N
Con MATLAB

>> syms X n
>> limit((x*n-1)/(x-1),x,1)

ans =
n
EJEmMPLO 10
m XLy 1 1 1 1
x—1 x—1 x—1 (\/;_1)(\/;+1) x—1 (\/;_,’_1) (\/I+1) 2
Con MATLAB
...... ;;";;A;m;"_“““__“““__“““"_“““"_“““"_“““"_“““"_“““"_“““"_“““"_“““"_“““"_“““"_“““"_“““_
>> limit((sqrt(x)-1/(x-1),x,1)
ans =
1/2
>> pretty(ans)
2
EJEMPLO 11
i 32 _jim (3-) =t = 11
=9 9_—x x—9 (3+\/;) (3_\/;) x—9 (3+\/;) (3_'_\/5) 6
Con MATLAB
...... ;;";;%;m;""““““"““““"“““""“““""“““""“““""“““""“““""“““""“““""“““""“““""“““""“““""““““

>> limit((3-sqrt(x))/(9-x),x,9)

ans =

19
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EJEmMPLO 12

3 X—2
lim ——
=2 2[x—2|

(x=2) ,six-220=x2>2

Sabemos que: |x—2|= —(x=2) ,six—2<0 =>x<2

Con MATLAB

>> syms X
>> limit((x-2)/(2*abs(x-2)),x,2)

T T T L TP E PP PP PP PEETS .
Q'\ltha En MATLAB la expresion “NaN” significa no existe, en nuestro caso implica que el I".
i limite no existe puesto que los valores obtenidos con los limites laterales no coinciden

: como se aprecia en la resolucion “manual”.

EJEMPLO 13
x® —1 (x=1)(x* +x* +x* +x* +x+1)
lim ———=lim 5
1 x* =1  xot (x—l)(x +x+1)
(x5+x4+x3+x2+x+1 (15+1“+13+12+1+1) 6
=lim =lim =—=2
=i (x2 +x+ 1) x1 (1Z +1+ 1) 3
Con MATLAB
...... e

>> limit((x”*6-1)/(x"3-1),x,1)
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1.3. LIMITES APLICANDO RACIONALIZACION

EJEmMPLO 1

i X2 X2 k2 6md) 1 1 11

x—4 X —4 x4 X —4 \/;+2 x—4 (X—4)(\/;+2) x—4 (\/;-I-Z) (\/Z+2) 2+2 4
Con MATLAB

...... >>Symsx

>> limit((sqrt(x)-2/(x-4),x,4)

ans =
: 1/4 _
EJEMPLO 2
. (1-x) . (1-x) +5-x*+2
lim =lim .
o1 5y 2 1 5y 3 5% +2
(1-x) (\/5—x2+2) (1-x) \/5—x2+2)
=lim =lim
x—1 (5_X2_4) x—1 (l_xz)
(1-x) (\/s—x2 +2) (\/5—x2 +2) 4
=lim =lim =— =2
o1 (1+x)(1-x) o1 (1+x) 2
Con MATLAB
...... T —————————————

>> 1limit((1-x)/((sqrt(5-x72)-2)),x,1)

21
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EJEMPLO 3

(x-1)  Vx*+3+2

) (x-1)
lim =lim .
ol 24322 1 (2 13-2 X 4342

B (x—1)(\/m+2)_ll (x—1)(ﬁ+2)

oL (3 +3-4) o1 (x* -1)

(-1 +3+2) J+3+2 Ja+2 242

:I’ =
o (x+1)(x-1) =1 x+1 2 2

Con MATLAB

>> syms X
>> 1imit((1-x)/(sqrt(x~2+3)-2),x,1)

ans =
2
EJEMPLO 4
lim \/x+1—1_||,m Vx+1-1 Vx+1+1 —lim x+1-1
x>0 X x>0 X Jx+1+1 x—“’x(\/x+1+1]
T S P S
=8 x(\/x+1+1) *—>°( x+1+1) 2
Con MATLAB
...... >>symsx

>> limit((sqrt(x+1)-1)/x,x,0)

ans =
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EJEMPLO 5
ey Ji-ds i+d
h—a h—a D=5 h—a \/E‘l‘\/g
. (h-a) ) 1 1
=lim =lim =
h—a (h—a)(\/ﬁ+\/g) h—a (\/ﬁ+\/g) 2\/5
Con MATLAB

: >> syms h a
>> limit((sqgrt(h)-sqrt(a))/(h-a),h,a)

ans =
1/(2*a”(1/2))

>> pretty(ans)

EJEMPLO 6

lim (4-x) e A (3+ﬁ)

e Y I (3—\/x2+5)(3+\/x2+5)

(a-x7) (3+ﬁ) (a-x) (3+ﬁ)

=l (9-x—5) =i

=I|'n'2\(3+\/x2+5)=3+\/§=6

Con MATLAB

...... ;;";;a;m;"_“““"_“““"_“““"_“““"_“““"_“““"_“““"_“““"_“““"_“““"_“““"_“““"_“““"_““"""““"_“
>> limit((4-x72)/(3-(sqrt(x"2+5))),x,2)
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EJEMPLO 7
i Vx+1-2 i Vx+1-2 (VX"'l"'z) . (x+1-4)
3 ox=3 8 x=3 0 (xr1+2) P (x-3) (Vx+T+2)
. (x—3) ) 1 1 1
=lim =lim = ==
= (x-3)(Vx+1+2) 3 (Vx+1+2) Ja+2 4
Con MATLAB
...... »symsx
>> limit((sqrt(x+1)-2)/(x-3),x,3)
ans =
- 1/4
EJEMPLO 8
x=9  (x-9) (&+3 , (x—9)(\/;+3) ,
lim =lim . =lim =lim (\/;+3)=6
x—9 X —3 x9 (\/7_3) (\/;"r‘s x—9 (X—9) x—9
Con MATLAB
...... »symsx
>> limit((x-9)/(sqrt(x)-3),x,9)
ans =
6
EJEMPLO 9
. \/x+4—2_“,m \/x+4—2'\/x+4+2_”m (x+4-4)
x50 X =g X x+4+2 *0 x(ﬁ+2)
— lim X i —r =1
X0 x(\/x+4+2) 0 Jx+4+2 4
Con MATLAB
...... »Symsx

>> limit((sqrt(x+4)-2),x,x,0)

ans
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EJEmpPLO 10

NV2X+3 —x

; 3 \/2x+3—x \/2x+3+x
lim =Iim .

x—3 X—3 X3 x—3 V2x+3 +x

—lim ZerEt) im ¢ 3)(xY)

x3 (x—3)(\/m+x) 3 (x—3)(\/m+x)

(—x-1) 42

=lm ———2 ==

H3( 2x+3+x) 6 3

Con MATLAB

>> syms X
>> limit((sqrt(2*x+3)-x)/(x-3),x,3)

ans =

EJEmpPLO 11

B \/x2+3—2.\/x2+3+2

lim =lim
x——1 Xx+1 x—-1 x+1 /X2+3+2

. (x*+3-4) i (x* -1)

= (o) (Vie+3+2) T (1) (3 +2)

(x+1) (x—1) . &:—_2:_1

m
77 (x+1) (\/x2+3+2) o (x2+3+2) 4 2

Con MATLAB

>> syms X
>> limit((sqrt(x”2+3)-2)/(x+1),x,-1)

ans =

25
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EJEmMPLO 12

o (x+3) :”m(\/xzx::_J (\/mw]

>3 274 o3 I +7+4

(x+3)(\/m+4) (x+3)(\/m+4)

=lim

= lim

== (¥ +7-16) 3 (x*-9)
i (x+3)(\/m+4)_“m (WH)_i__i
Tos o (x=3)(x+3) o3 (x=3) -6 3

Con MATLAB

>> syms X
>> limit((x+3)/(sqrt(x*2+7)-4),x,-3)

ans =

EJEMPLO 13

x=4 [ x—4 }[\/;+2J=|, (x—4)(vx+2) i Yx+2_4

lim ————=Iim m
3(\/;_2) \/;_’_2 x—4 3()(_4) x—4 3 3

x—b 3(\/__2) x—4

Con MATLAB

>> syms X
>> limit((x-4)/3*(sqrt(x)-2)),x,4)

ans =
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EJEmpPLO 14

- M—mznm (x/x—4—\/3x—14J (Jx—4 +\/3x—14)
x5 x—=5 x5 X=5 Jx—4+3x-14
—1im x—4-3x+14 —lim 10 —2x
x5 (x—5) (M+M) x5 (x—5) (M+M)
= lim ~2(x-9) ~lim =2 2 __

5 (x=5) (Vk—a+3x—14) > (Jx—a+v3x—14) vI+1

Con MATLAB

>> syms X
>> limit((sqrt(x-4)-sqrt(3*x-14))/(x-5),x,5)

ans =
o
EJEMPLO 15
, [\/x2 —2x+6 ¥ +2x—6]
lim 5
*=3 X" —4x+3
(x/x2 —2x+6 —/x +2x—6) (\/x2 —2x+6 +% +2x—6)
=lim .
3 (X2_4X+3) (\/x2—2x+6+\/x2+2x—6)
2-2x+6)—(x*+2x—6
W (x* —2x+6)—(x* +2x—6)
3 (x—3)(x—1)(\/x2 —2x+6+xX +2x—6)
, —4x+12
=lim
"3 (x—1) (x—3) (\/x2 —2x+6+xX +2x—6)
~ lim —4(x—3)
"3 (x—1) (x—3) (\/XZ —2x+6 X +2x—6)
=lim -4 = — L
= (x—-1) (\/x2—2x+6+\/x2+2x—6) (3-1) (\/§+\/§) 3
Con MATLAB
...... e

>> limit((sqrt(x"2-2*x+6)-sqrt(x*2+2*x-6))/(x"2-4*x+3),x,3)

ans =
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EJEMPLO 16
lim Jx+h—vx —lim Vx+h=+x ) (Vx+h+x
h—0 h h—0 h ’X+h+\/;
i (x+h)—x i 1 1
=lim =lim =
=0 h(Verhevk) P9 Nxrhadk 23k
Con MATLAB

: >> syms x h
>> limit((sqrt(x+h)-(sqrt(x)))/(h,h,0)

ans =
1/(2*x~(1/2))

>> pretty(ans)

o 12 _“,m( Jx+1-2 J WX —x—2+2
x> =x—2-2) \Jx*—x-2+2

(Vx+1-2) (mu) (Vx+1+2)

=Iim .

(Vx+1-2) (\/mn)

=lim

x=3 X —x—2—4 x3 X —x—6 (\/m.|.2)
(x+1—4)(\/x2—x—2+2) (x—3)(\/x2—x—2+2)
=|im =lim

3 (@ ox—6)(Vx1+2) R (x=3)(x+2)(Vx+1+2)
(Wx-2+2) B354 Jae2 4

) _ _ _1
= (x+2)(Vx+1+2) - (3+2)(\3+1+2) 5 (Va+2) 20 5
Con MATLAB
...... T ———

>> limit((sqrt(x+1)-2)/(sqrt(x”2-x-2)-2),x,3)

ans =
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EJEmPLO 18

“,m( x+1—1] - (\/mq] (\/mu]
AU e

Va+x—-2 ) (Ja+x+2
iy (ﬁ—1)(ﬁ+2)_ll (V+1-1)(Va+x+2) (Vxr1+1)
T Aix—4 0 X .(MH)

=lim =Iim

o0 x(ri+l) 0 x(Vkeiel) 20 (Vkeiel) VI4D

Con MATLAB

>> syms X
>> limit((sqrt(x+1)-1)/(sqrt(4+x)-2),x,0)

1.4. LIMITES APLICANDO FACTOR RACIONALIANTE (FR)

(x+1—1)(\/E+2) , x(ﬁ+2) (\/E+2)_\/4_+2_2

29

Debido a que en el calculo de limites, en muchos casos, se debe racionalizar, es bueno tener presente

que:

a) (A"—b")=(A-b)(A™ +A"b+ A’ +.........+b"")
FR(n sumandos)

b) (A" +b")=(A+b)(A™ —A?b+A™b’ —....... +b™)

FR(n sumandos)

“, n

Para el caso b) debe verificarse que “n” sea impar.

EJEmMPLO 1

’ x* —2x
lim | ——
=2 A +2x -2

Vamos a racionalizar el denominador, multiplicando y dividiendo toda la expresién a la cudl le

vamos a calcular el limite por el factor racionalizante “FR”: de /x* +2x —2.
Para calcular dicho “FR” haremos:

A= +2x = A3:(x2+2x):A"
n=3

b=2 = b’=2°=8=b"
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Por lo tanto, el “FR” tendra “3” sumandos:
FR=A*"+A>?b+A*’Db’
FR=A>+Ab+A’b’

FR=A’+Ab+Db?

Reemplazando “A” y “b” en “FR”:

FR= (%/x2 + 2x)2 + (%/x2 +2x)(2)+ (2)

FR=3/(x +2x) +23 +2x +4

Multiplicando y dividiendo al limite por “FR”, tenemos:

2 I(x2+2x) 42U +2x + 4
" (x —2x) ( )
=lim a

e (m —2) (3(x2+2x)2+2 3x2+2x+4)

Ademas sabemos que:
A" —b" =(A—b)(FR)

Por lo que si reemplazamos en la expresidn anterior “An”, “bn”, “A”, “b”, y “FR” tenemos:
2
(x2 +2x)—8=(\/3 x* +2x —2)(3 (x2 +2x) +23/x% +2x +4)
Reemplazamos esta ultima expresién en el denominador del limite tenemos:

x(x—2) (?/(xz +2x)2 +2 X% +2x +4)
=lim

X2 x> +2x—8

x (x-2) (3(x2+2x)2 +2 x* +2x +4)

B (—2) (x+9)
i X (%/(x2 +2x) +2 3% +2x +4) 2 (§/§+z%/§+4) 2(12) »
o2 (x+4) - 6 6
Con MATLAB
...... s

>> 1imit((x"2-2%x)/((x"2+2*x)"(1/3)-2),x%,2)
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EJEMPLO 2

) V3x>+4-2
lim
=2 |\ J/ax* +5x +6 -2

Sean “FR1” y “FR2” los factores racionalizantes:

FR1= ‘\‘/(3x2 +4) +2 {/(3xZ +4) + 4‘\‘/(3x2 +4) +8

FR2= (g/(4x2 +5x+6)" +2 {/(4x2 +5x+6)° +4 g/(4x2 +5x+6) +8§/(4x2 +5x+6) +16 )
Ademas sabemos que:
(M—Z)(FRl): (3x* +4) -2 =3 (x+2)(x~2)
($faxt +5x +6 - 2)(FR2) = (4" + 5 +6)—2° = (x—2)(4x-+ 13)

Por tanto, multiplicando y dividiendo al limite tanto por “FR1” como por “FR2” tenemos:
) V3xP+4 -2 , VU3x* +4 -2 | (FR1) (FR2
lim =lim|—m-=» || — | | —
2 4 +5x +6-2 7 | Ix*+2x—2 ) \FR1J \FR2

> 3(x+2) (x—2) (FR2)
2 (x—2) (4x+13) (FR1)

_3(x+2)(FR2) [ 3(x+2) ]|!im(FR2)
. :I'm[ } [Il’m(FRl)]

2 (4x+13)(FR1) 2| (4x+13)

:[i“)} [m(mz)]
21 || lim(FR1)

x—2

x—2

Por otro lado:

32) 7

lim(FR2) = $/(32)" +2 3/(32)" +4 §/(32)" +8 §/(32) +16=80

x—2

lim(FR1) = 3/(16)" +2 3/(16)" +4 {/(16) +8=32 [E] (ﬁ) W

x—2
21

Con MATLAB

>> syms X
>> 1imit(((3*272+4)"(1/4)-2)/((4*x"2+5*x+6)"(1/5)-2),x,2)

ans =

31
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1.5. LIMITES AL INFINITO

EJEMPLO 1

4x+1 4x+1 ; 4x+1

CALCULO DE LIMITES

4x+1

lim ———=Iim = lim = lim
X—>+oo [ 2 X—>+o0 1 X—>+oo 1 X—>+oo 1
X+l \/x2(1+2 VX [1+ x|, [1+=
X X X

Ahora como x — +eo es una cantidad positiva = |x| =X

4X_%1 4_|_1
4x+1 IV N
= lim X = lim £ = lim
X—>+oo X—>+o0 1 X—>+o0
X ]."I'X*2 ]."I'X*2 :]."I'X*2
1
44| —
_ (m) ) e e,
= = === _.1+ =
)
~+oco
Con MATLAB
. >> syms X
>> 1limit((4*x+1)/(sqrt(x”2+1)),x,inf)
ans =
' 4
EJEMPLO 2
1 1
lim(10°)=10" =——= — [=0"
Xﬁ—w( ) 10" (+oo)
Con MATLAB
. >> syms X

>> limit((4*x+1)/(sqrt(x”2+1)),x,inf)
ans =
4

>> syms X
>> limit((107x),x,-inf)
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EJEMPLO 3

lim (2x3 —x’ +X_1)ZXILQ1. [( xz) (2x—1+%—xi2):|

-t 100) [ax-2e (2] (3= =ty {2 0mao( ) (2]}
= (#e0) {(eree) +(0")[ 1=(0)] } = (4e0) [(4=) +(0")(17)]
== el =) o=

Con MATLAB

>> syms X
>> limit((4*x+1)/(sqrt(x*2+1)),x,inf)
ans =

4

>> syms X
>> limit((107x),x,-inf)

ans =

(4]

>> syms X
>> limit((2*x73-x"2+x-1),x,inf)

ans =
Inf
EJEMPLO 4
(2x* —=x+5) 2 1 5
. [2¢ —x+5 3 7_;7+;§
lim 3 I 2 =i
X—>too 4x° —1 X—>+oo (4)( _1) X—>+oo et
X3 x*

33
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Con MATLAB

>> syms X
>> limit((2*x72-x+45)/(4*x"*3-1),x,1inf)

ans =
0
EJEMPLO 5
2
(\/x +x+5+x)
lim (\/x2+x+5—x):I|’m (\/xz+x+5—x)-—
X Xt ( x2+x+5+x)
(x+5)
ﬁ+x+5—f)
= lim = lim X
Xt (M+x) e x4+ X+ 5+x
X
5 2
122 () 1+(o)
= lim = =
B 1 5 5
1/ 1+ =+ +1 1+(1]+ > ~+1 1+(0+)+—+1
X X too ) (+oo) (oo
1" 1" 1© 1" (1Y
= = = = " =—+=(—) =(0,5)+
1+(07)+(0%)+1 V141 T+l 20 A2
Con MATLAB
...... »Symsx
>> limit((sqrt(x”"2+x+5)-x),x,inf)
ans =
1/2
EJEMPLO 6
2x—x° 2
2 22, ()_1
; 2X—X , x2 , X +oo
lim = |lim = |lim =
x—+o | 3x+5 xo4ee X +5  xote §+i 3 N 5
x> x X 4o (oo}’
+ + +
@)1y
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Con MATLAB

>> syms X
>> limit((2*x-x"2)/(3*x+5),X,1inf)

ans =
e
EJEMPLO 7
Jx+a+x
lim (Ve+a—vx)= lim (ﬁ—&)'ﬁ
. (x+a—x) S a N a
= (Vxra+dx) o (Vxratx)  (Verat i)
0" sia>0
= a = a S 0 sia=0
(Vieotdaea) (heotec) oo 0 sia<0
Con MATLAB
...... T T ———————

>> limit((sqrt(x+a)-sqrt(x)),x,inf)

Dependiendo del signo de “a” tal conforme se aprecia en la solucién “manual”.

EJEMPLO 8

N—_—o

a—b
lim (4 [a®x® + —— —ax
a—too 2
( ¥x2+a;;+axJ
a—b
= lim [‘/azx2 +— —ax)-
a—>too 2 (

o

[on

a_
a’x’+—— +ax
2
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a’x’ +7a—b —a’x’ a-b
. 2 , 2
= lim = lim
a—>+oo —b a—+oo —b
1/a2x2+a—+ax ,/a2x2+a—+ax
2 2
a-b
, , 2
= |im = lim
a—>+oo _ 2 a—>+too 1 —b 2
[\/az(xz+1/a b/a J+3XJ (\/a_z X2+ /a—b/a 4 ax
2 2
Recordemos que: \/372| a |, ademas comoa—>+<><>>0:>| a |:a

(a—b) (a—b)
, 2 , 2
= |im = lim
a—>+oo _ 2 a—>+oo _ 2
[|a| /Xz+1/azb/a+ax] [a /x2+1/32'°/‘"+axJ

(l—b/a)
2 1/2 1/2

= lim = =

Hm[ . 1/a-b/a’ J I +x x[+x
X+ —————+X
2
1/2 12 1
Six>20=|x|= x b - = =
K = lim \/E_ax _JXx+x  2x 4x
SiX<0:>|X|:—X a—+eo 2 1/2 _]_/_Z_Z

—X+X 0

Con MATLAB

>> syms a X b
>> limit(((sqrt(a”2*x”~2+((a-b)/2)))-a*x),a,inf)

ans =
limit((a”2*x*2 + a/2 - b/2)~(1/2) - a*x, a = Inf)

>> pretty(ans)
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EJEMPLO 9
- x* +9x% +20x _ X(X2+9X+20)_Il,mx(x+4)(x+5)
e )3 4x—12 ) o (x=3)(x+4) o (x—3)(x+4)
_ x(x+5)  (x*+5x (x+5x) (1%
= lim = lim = lim g >
X—> oo (X—3) X—> oo X—3 X—> oo X—3 ]_/x
z 5
X—2+5—)2( 142 1+()
= lim | XX |= lim X =i s
e | s [Tem | T3 [Ty, s
o) L) TR
5
(2 1+0) v w
= = J,-oo
(1)[1_(3)} () [1-(0)] (o)) (o)
+oo +oco
Con MATLAB
...... >>5ym5x

>> 1imit ((x*3+49*x"2+20*Xx)/(x"2+x-12),X,1inf)

ans =

EJEmPLO 10

5x3 +4x% —5 ( 5x° +4x* — 5)/x3
lim | 250 i
x> | 2 42X +5 | xor (2x3+2x+5)/x3

im [5+4/x—5/x3 J: i 5+(1/x) (4-5/x°)
o 242/ +5/x7 ) o 24 1/x)(2+5/x)

5+(1/+ o) [4—5/ (+oo)2] _ 5+(07) [4=5/(+)]
2 [1/(s) Jl24(s/+ )] 2+[1/(3=)] [ 24(0")]

2+(07)(2) 2+(0") 2

5+(0) [ 4-(07) | s+(0%) (a7) 5+(0*)=i=(§)+

37
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Con MATLAB

>> syms X
>> 1imit ((xA3+49*x"2+20%*x)/(x"2+x-12),X,1inf)

ans =
Inf

>> syms X
>> 1imit ((5*x”3+4%x72-5)/(2*x"342*x+5),X,1inf)

ans =

EJEmPLO 11

(3x*+6x* —5)

, 3x* +6x* =5 , B
lim =7 b o = lim
st | Bt =23 4+ x+1 ) xore (5x4—2x3+x+1)

X4

im ( 3/x+6/x* = 5/x* ]:lim (1/x )(3+6/x—5/x*)
5-2/x+1/C +1/x* | x| 5 (1/x )(2_1/)(2_1/)(3)

X—>+oo

y (1/x) [3+(1/X) (6_5/X2)] _ (1/ +e0) [3+( 1/+e0) {6—[5 /(+oo)2] } ]
TS5 (1x) [2-(1¢ ) (1+1x)] S=(1/+e) { 2-[ 1/() | [1+(1/+22)] |

_ (o) [3+(0') {e-[5/(+=)] } ] (o) {3+(0") [6-(0")] }
5—(0*){ —[1/ (+=)] [1+(o )]} 5—(0%) [ 2-(0") (1)]

>> syms X
>> 1imit ((3*x73+6*x"2-5)/(5*x"4-2*x"3+x+1),X,inf)

ans =
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EJEmMPLO 12

J16x% —3 +3x x*(16-3/x") +3x
lim ~—" """ |im 5
X

X—>+oo 2% X—>+o0
\/x_z(\/ 16—3/x2)+3x x|/ (26-3/x) +3x
X—>-+oo 2X X—teo 2X

Como X > +e=>0= |x| =X, por lo tanto:

. Xy ( 16—3/x2)+3x: ”m J ( 16—23/xz)+3

X—>+o0 2X X—>+oo

16-3/(x)' +3 | 16-3/ (+0o) +3 [16—3/ (+o0)+3

lim

ot 2 - 2 2
_V16-0"+3 V16 +3_4 +3 7 _(35)
2 2 i 8
Con MATLAB
...... S ——————

>> limit((sqrt(16*x~2-3)+3*x)/(2*x),x,1inf)

ans =
2 .
EJEMPLO 13
s x*( 1+3/x?) ; Ve J(1+3/%) I (1+3/¢)
xome4x B 4x il 4x i 4x

Como x —> —=<0= |x| = —X, por lo tanto:

—x,/ 1+3/x) o ‘/(1:3/%)

= lim

\/1+3/ == \/1+3/ (=) V10 V1 1+)—( 0,25)
4 a4 a7
Con MATLAB
...... i

>> limit((sqrt(x”2+3)/(4*x),x,-inf)
ans =
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EJEmpPLO 14

= B B
(s __welv) (o) s s (o)
3

3+3 1/ (—) 3+3 1/(+) 3430 3+0° 3

Con MATLAB

>> syms X
>> 1imit((4*x+5)/(3*x+(x"(1/3))),X,-inf)

>> syms x

>> syms X
>> limit((4*x+5)/(3*x+(x~(1/3))),%x,-inf,’right’)

ans =

Se observa que las soluciones obtenidas con MATLAB coinciden con la solucién “manual”.

EJEmPLO 15

m Jax® +2x% —5—3x* +2x
ot A6 L oxS 14+ X 41
e \/ 3(4+2/x—5/x3)—§/ x*(1+2/x°)
= lim
X \/ (1+2/x+4/x°)+ \/ X (1+1/x)

(a5 /0) o [142/0) (1/%7)
= |Im ’
o 4 (142 x+4/°)

y 4/(4+2/x 5/x) 1/x1/6 3(1+2/x)
=Im
Xt ,4/(1+2/x+4/x)+ (1/x7°) gf(a+1/x)

+x 5 (1+1/x7) (1/X
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L \/4+(1/x) [2—5/()()2]_(1/)(1/6) s (1+2/X3)
=.m z\t/(1+2/x+4/x5)+(1/xulo) f/(1+1/x7)

_ \/4+(1/+oo) [2—5/(+oo)2]_[1/ (Jm)] m
‘{/1+(0+)+4/ (+o0) +[ 1/ (+e0)] m

=\/4+(o+)[2—5/(+oo)]—[(o )] 1+ :\/4+(0*) [2-(0) ]-[(0)] ¥

. a+(0%)(27) - (0)+] 1*)_ 4+(0*)—(0*)=\/?—(0*)_2+ (o*)_z+ (o*)_z_
(@)+[e) ](x) (t)+(0") ) @) @

(4%x"3 + 2%x72 - 5)7(1/2)
>> B=(X"4+2*x)"(1/3)

B =

(x4 + 2*x)"(1/3)

>> C=(X"6+2*x"5+4)"(1/4)
C =

(X6 + 2*x"5 + 4)7(1/4)
>> D=(x"7+1)"(1/5)

D =

(x~7 + 1)~(1/5)

>> limit((A-B)/(C+D),x,inf)

ans =

En este caso se ha preferido individualizar cada término del limite original debido a la complejidad
de este en cuatro expresiones: A, B, C, D. De tal forma que se puedan evitar errores y hacerlo mas
sencillo para MATLAB.

41
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EJEMPLO 16

lim ¥Yx* —2x —x*

X—r—o0
Primero calculamos el dominio de la funcién Vx> —2x—x* :
x> =2x—x">20=x (x—2—x3)20=>—x(x3—x+2)20

—x (x+1,5213797) (x* —1,5213797 x +1,314596213 ) 2 0
(+)

—x (x+1,5213797) > 0 = Dominio: {x/xeR A0>x>-1,5213797}

El limite no existe ya que x — —o y no esta incluido en el dominio de la funcidn.

Con MATLAB

>> syms X
>> limit(((x"2-2*x-x"4)"(1/4)),x,-inf)

ans =

Inf + i*Inf

La solucion indica que el calculo del limite no se encuentra en el campo real, incluso tiene un
”

componente imaginario, razén por la cual coincide con la solucién obtenida “manualmente”.

EJEmPLO 17

JXx(x+b)—x (\/x(x+b)—x (\/X2+5+x

lim = lim )
)

R (\/ x2+5—x) ey ( x> +5—x

— x(x2 +5- xz) = 5x
- ( x(x+b)—x) (\/m+x) (Jx (x+b +x)
e 5x( X (x+b)+x)

= lim
Xk 5x( x(x+b) +x

:xlirp“ 5( 1+b/x+1):5( 1+(b/+oo)+1) 5( 1+(O*)+1)
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Con MATLAB

>> syms X b
>> limit((sqrt(x*(x+b))-x)/(x*(sqrt(x*2+5)-x)),x,inf)

ans =
b/5
EJEMPLO 18
4 3
X +kx’—2 1
Hallar el valor de “k” si: lim | ———————+/x*+3x+5 |==
B0 || 5 =R=2 2

En este caso debido a que el limite es indeterminado se emplea un artificio, que consiste en

sumar y restar un valor apropiado de tal forma que la expresidn inicial no se altere. Como
X4 +kx3 _2 II ” ll ”n

————— se comporta como “x”, se le resta “x”. De la misma, manera como Vx* +3x+5 se
X —x—

“,n

comporta como “x

u ”

también se le resta

X—>+eo

4 3 _
lim (X:k—xz—x)—(\/xz +3x+5 —x)}:—

lim

X—>+oo

(X4+kX3_2_x4+xz+2x) ( x* +3x+5— X)( X +3X+5+X)

4
X —x—2 2

( X +3x+5+x)

- (kx3—2+x2+2x) x* +3x+5-x°
o R x* +3x+5+x
k £+1+£
lim X x x| 3x+5
e 1_i_£ ( X2 +3x+5+x
X x

Iim

= e | (]
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S O R W A
k-0 =(z*)+2(3*)

1 2(27)

k-0-)_(2)+(6) (&)

3 () ()
k—O‘:(8+)(1i :>k:0‘+—_:0‘+2‘

(+7)

k=2

Con MATLAB

>> syms x k
>> A=(x"4+k*x"3-2)

A =
XM+ kK*¥XM3 - 2

>> B=(x"3-x-2)

B =

X"3 - x - 2

>> C=(sqrt(x"2+3*x+5)

C =

(x*2 + 3*x + 5)7(1/2)

>> limit(((A/B)-C),x,inf)
ans =

k =3/2

>> solve(‘k-3/2=1/2",°k”)

ans =

45
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EJEmPLO 19

Calcular si existen los valores de “t” y “c” que satisfacen la siguiente expresion:

1 e +tx+exi+c—x>—1 t—1)x° +cox® +tx+(c—1
lim (tx+c—X =0. lim X XFTCX +C—X = lim ( ) ( ) -0

Xteo X +1 Xteo x> +1 Xteo x> +1

Para que el limite converja a cero el grado del numerador debe ser menor al grado del
denominador, por lo tanto los coeficientes de x3 y de x2 deberan ser nulos.
t—-1=0=t=1yc=0

sot=1y c=0.

Con MATLAB

>> A= (t*x+c—((x*3+1)/(x 2+1)))
A =
C - (X3 4+ 1)/(x™2 + 1) + t*x

>> pretty(A)

>> collect(A)

ans =

((t = 1)*X"3 + c*x™2 + t*x + ¢ - 1)/(x*2 + 1)
>> pretty(ans)

3 2
(t-1) x +cx +tx+c-1

Para que el limite converja a cero el grado del numerador debe ser menor al grado del
denominador, por lo tanto los coeficientes de x* y de x*> deberan ser nulos.

t—-1=0=>t=1yc=0

s t=1y c=0.
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EJEmPLO 20

. (1—3/XJ_1—(3/+°°)= 1-(07) __ 1 21__:(1)_:(0,25)'
4

445 (400 4+5/(+) 4+(0") 4

>> syms X
>> limit((x"2-3*x)/(4*x"2+5),x,1inf)

ans =
; 1/4
EJEMPLO 21
. 2 . ' 1 1
tin (5% )= lim 9)-21im (X—A}S—ZLMJ
1
=5-2——=5-2(0")=5-(0")=5"
g oA =a=E)
Con MATLAB
______ 55555

>> 1imit((5-(2/(x4))),x,inf)

EJEMPLO 22

lim ¢ = lim ey = lim ey = lim S
X—>+oo X72+1 X—>+oo 1/X2 +1 X—>+oo ( 1+X2)/X2 X—>+oo 1+X2

En el término 1 + x?, el 1 no afecta al valor de x2 ya que x — +oo ; entonces (1 + x*) = x*; por lo

que: .
, X , 2
lim —= lim X~ =4
X—>teo ¥ X—>+oo
Con MATLAB
>> syms X

>> limit((x~2)/(x*-2+1),x,inf)

ans =
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EJEMPLO 23

i B2 i (=) (8+3%) lim ——t X
o= 1kadx 0 (14a3k) (8+3x) o 8+33Vx+4x

i (64-x)  (1x) _ . ( 64/x — x/x ]
e (8+33\/_+4x) (1/x) x| 8/x+33v x/x+4x/x

. 64/x—1 (64 +o0)-1
i | 8/x+33y x/x2 +4 8/+<x> )+33(1/ +)+4

(0')-1 (—1)+ _ :(—1)+_( 1)_
+33F+4 )+33(0°)+4 (0%)+4 (47)

Con MATLAB

>> syms X
>> 1imit((8-(sqrt(x)))/(1+4*(sqrt(x))),x,inf)

ans =

EJEMPLO 24

B 3x x—1 ; 3x x—1
lim - =lim | —-—F/—=
o= \X+2 2x+6) == |x+2 2(x+3)

. ﬁ6x(x+3)—(x—1)(x+2):|: o 6x(x+3)~ (x—1)(x+2) (1x’)
ot | 2(x+3)(x+2) xoten 2(x+3)(x+2) (1/x*)

[ 6x(x+3) - ()i 1) (x+2) _6x(x2+3)_(x—1)2(x+2)
=m (x+3x ke2) | A Z(x+3) (XIZ)
BRI )

I ESES
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N 535 I P 1
NGNS

3 (1-0) 3 1 1 e -1 5 (5)
_(1+o*)_2(1+o*)_1_*_2(1*)_3 2 2 2 (_) =(2:5)

Con MATLAB

>> syms X
>> 1imit((3*x)/(x+2)-((x-1)/(2*x+6)),x,inf)

ans =

EJEMPLO 25

eV =N EeWY

X 4 +1Y x(4x2 + 1)3 (
Iim ( ) 5 = |lim =
o A3x+1) \ 2x° +x 7 (3x + 1)(2x2 + x) (

x (4x2 + 1)3 (4x2 + 1)3

)

2
x  x° X

= lim

3 X—>+oo 3
2 2+ 1 2 2+
(3x+1)( X" +x) (3X+)( X X)
X x° X X X

= lim

X—>+o0
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Con MATLAB

x/(3*x + 1)
>> B=4*x"2+1
B =

4*¥x"2 + 1

>> C=2*x"2+x
C =

2%¥x"2 + X

>> limit((A*(B/C)~3),x,inf)

ans =
8/2
EJEMPLO 26
1 1,73
o (2730 (1+73x) (7% i [ ¥x
im| ———|=lim . = lim
X—>+oo 2 %/; X—>+oo 2 %/; (1J X—>+oo 2 %/;
(m) ( i +7) [()7]
= lim U = oo = = :[(O+)+7:|—1
X0 2 2 2 2 2
Con MATLAB
....... »Symsx

>> 1imit((1+7*(x~(1/3)))/(2*(x*(1/3))),x,inf)

ans =

CALCULO DE LIMITES
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EJEMPLO 27
1 3x+2
) 3x+2| ( 3X+2) x| . X
Iim =lim| — = lim
X—>+o0 6X—8 X—>+o0 ( 6X—8) (1) X—>+o0 6X—8
Jx X
2 2
2| (&) ) mF B3
= |lim = = = = —_ = — = —
x - 2 2
st Js_ ) Je-(') Ve
X +oo
Con MATLAB
....... »symsx

>> A=(3*x+2)7(1/2)

A =

(3*x + 2)~(1/2)

>> B=(6*x-8)7(1/2)

B =

(6*x - 8)7(1/2)

>> limit((A/B),X,inf)
ans =
(37(1/2)*6%(1/2))/6

>> pretty(ans)

1/2 1/2
3 6
6
EJEMPLO 28
1 9%° +6
i 9%°+6 | % +6 \x)| X
Xrteo 5x+1 X>teo (5)( + ]_) 1) X—+oo 5x+1
X X
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Con MATLAB

>> syms X
>> A=(9*x"2+6)"(1/2)

A =
(9*x~2 + 6)7(1/2)
>> B=(5%*x+1)

B =

5*x + 1

>> limit((A/B),x,inf)

ans =
3/5
EJEMPLO 29
(x+ x2+1)
lim (x—\/x2+1): lim (x— X’ +1)—
X—>+o0 X—>+o0 (X+ X2+1)

lim - Iim 1 = 1 S =0
X—>+o0 X—>+oo =5 + ) + oo
' X+ X 1+i2 ’ x(l+1/1+12] (+ )(1+1) (+ )(2) ()
X
Con MATLAB
...... >>Symsx

>> limit((x-(sqrt(x”2+1))),x,inf)



CALCULO DIFERENCIAL CON MATLAB

EJEMPLO 30
(\/x2+5x+x)
Il'm( x2+5x—x)=ll'm( x2+5x—x)~—
A b (G rone)
2 2 2
(\/x +5x) —X x +5x —x2
= lim—=~——

e x4+ 5x + X H”"°\/x +5Xx +X

i (30 s(x/x)

*”Mta@um“wwHwAwww

5 , 5
= lim = lim — - = lim
X—>Foo 2 X—>too X—>+o0 5
X45x o Jﬂ+5 s sl ( )+1
x2 X X
5 5 5 .
+ = + :(E) :(2'5)
,/ 4—1 4/ 4—1 + (2 )
Con MATLAB
...... »symsx

>> limit((sqrt(x~2+5*x)-x),x,1inf)

ans =

1.6. LIMITES INFINITOS

EJEmPLO 1
lim (—)z ! :i:+oo
-0 x2 (0+)2 0"
Con MATLAB
...... >>symsx

>> limit((1/(x"2)),x,0)

ans =
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EJEMPLO 2
1 1 1
I|m —3 =] 3 :—7:—00
x—0 X (0*) O
Con MATLAB
...... >>symsx

>> 1imit((1/(x*3)),x,0)

ans =
: NaN
EJEmMPLO 3
Iim——limi— 2 —i—+
x—0" X x—0" X% (0+)% OJr
Con MATLAB
...... >>Symsx

>> limit((2/(x*(1/2))),x,0)

ans =
s NaN

EJEMPLO 4
) x> —2x* +5 ) x> —2x*+5
lim 5 o o =lim 5
w2 (2% 12 ) o2 (x—Z)(x +2x+6)

[(2+ )3 _2(2*)2 +5} (8+ _8 45 ) 5 5+
= = = =— =400

[(2*)—2][(2*)2+2(2*)+6]_(0+) (4++4++6)_(0*)(14*) i



CALCULO DIFERENCIAL CON MATLAB

EJEMPLO 5
[ x*=2x*+5 . x> —2x* +5
im (x3+2x—12)le—>r? (x—2)(x? +2x+6)
= lim () (x-2)+5] _ (@)@ -2)+s]
o (x=2) [x (x+2)+6 ] (27-2) [ 2(2 +2)+6 ]
[@)@)rs]  (o+s) s s
(07) [2’(0’)+6] (0) (07+6) (07)(67) O
Con MATLAB
...... R e S —
;>=A=(x"3—2*x"2+5)

X"3 - 2*¥x72 + 5

>> B=x"3+2%x-12

B =

X3 + 2*¥x - 12

>> 1imit((A/B),x,2, 'right")
ans =

Inf

EJEMPLO 6
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CJEEMPLOT | !

(1 1Y) . (x*-x) . [x(x-1)| . (x-1) 0-1 -1
lim| ———|=lim — |=lim 3 =lim| —— |=—5—=—=-
x>0\ X X x—0 X x=0 X x—0 X 0 0

>> syms X
>> 1imit((1/x)-(1/(x"2)),x,0)
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1.1. DERIVADAS DE PRODUCTO Y/O COCIENTE

Calcule la derivada de primer orden de las siguientes funciones:

EJEMPLO 1
_ X +3x+5
© x72+43
(2x+3)-(x7 +3) = (x* +3x+5)-(—2x)
(x’2 +3)2

y:

Operando, eliminando los exponentes negativos y simplificando tenemos que:

CBX XA 49 410X x(6x4 +9x% +4x* +9x + 10)

(x?+3) (3% +1)

Con MATLAB

...... >>Symsx
>> diff((x*2+3%x45)/((x*(=-2))+3),x)

ans =
(2*x + 3)/(1/x"2 + 3) + (2*¥(X"2 + 3*x + 5))/(x"3*(1/x"2 + 3)"2)

>> pretty(ans)

2
2x+3 2 (x +3x+5)
_______ S ——
1 3/ 1 \2
-+ 3 x | --+3]
2 | 2 I
X \ x /

>> collect(ans)
ans =
(6*XN5 + 9*x™M + 4*x"3 + 9*x"2 + 10*X)/(9*x™M + 6*x"2 + 1)

>> pretty(ans)
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EJEMPLO 2

y:(x5 +x7° +1)~(%+\/;)

Y=(x5 +x7° +1)-[x21 +x;)

-1 1

£ 2 1 2 q 2
'=(5x* =5x )| x2 +x2 |[+(x® +x° +1)-| —=x2 +=x?
(ot =8 o) 2a7 o
Operando, eliminando exponentes negativos y simplificando:

9 11 11 9 1 1
y'=—\/x77+—\/x79— - - +
2 2 2 2 U 2vx

Con MATLAB

>> syms X
>> A=x"5+x"(-5)+1

A =
1/x"5 + x5 + 1

>> B=(1/(x (1/2))+x"(1/2))

B =

1/x7(1/2) + x*(1/2)

>> diff((A*B),x)

ans =

(1/(2*x7(1/2)) = 1/(2%x7(3/2)))*(1/X5 + XA5 + 1) + (1/x2(1/2) + x*(1/2))*(5*x"4 - 5/xA6)§

>> pretty(ans)

>> simple(ans)

simplify:

-(x"5/2 - (9*x"10)/2 - x*6/2 - (11*x711)/2 + (9*x)/2 + 11/2)/x~(13/2)

radsimp:

(1/(2*x7(1/2)) = 1/(2*x~(3/2)))*(1/X"5 + x5 + 1) + (1/x2(1/2) + x~(1/2))*(5*x"4 - 5/XA6)§
simplify(100): :

—(X"5 - 9*x710 - xM6 - 11*xM11 + 9*x + 11)/(2*x”~(13/2))
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combine(sincos):

(1/(2*x~(1/2)) - 1/(2*x~(3/2)))*(1/x"5 + x5 + 1) + (1/x~(1/2) + x(1/2))*(5*x"4 - 5/XA6)§
combine(sinhcosh): :
(1/(2%xM(1/2)) = 1/(2*%x7(3/2)))*(1/x"5 + x5 + 1) + (1/x7(1/2) + x~(1/2))*(5*x 4 - 5/XA6)§
combine(1ln): :
(1/(2*x~(1/2)) - 1/(2*x~(3/2)))*(1/x"5 + x5 + 1) + (1/x~(1/2) + x(1/2))*(5*x 4 - 5/xA6)§
factor: :

((xM(1/2) = 1)*(x”(1/2) + 1)*(11*x 10 + 20*x 9 + 20*X"8 + 20*x 7 + 20*x"6 + 21*x“5§
+ 20*X"M + 20*Xx"3 + 20*X"2 + 20*x + 11))/(2*x~(13/2)) E

expand:

1/(2*x~(1/2)) - 1/(2*x~(3/2)) + (9*x~(7/2))/2 + (11*x~(9/2))/2 - 9/(2*xA(11/2))§
- 11/(2*x~(13/2)) :

combine:

(1/(2%x"(1/2)) = 1/(2*%x7(3/2)))*(1/x"5 + x5 + 1) + (1/x"(1/2) + x*(1/2))*(5*x"4 - 5/xA6)§
rewrite(exp): :
(1/(2*x~(1/2)) - 1/(2*x~(3/2)))*(1/x"5 + x5 + 1) + (1/x~(1/2) + x(1/2))*(5*x 4 - 5/xA6)§
rewrite(sincos): |
(1/(2*x~(1/2)) - 1/(2*x~(3/2)))*(1/x"5 + x5 + 1) + (1/x~(1/2) + x(1/2))*(5*x"4 - S/XAG)E
rewrite(sinhcosh): :
(1/(2%x7(1/2)) = 1/(2*%x7(3/2)))*(1/x"5 + x5 + 1) + (1/x7(1/2) + x~(1/2))*(5*x™4 - 5/xA6)§
rewrite(tan): :
(1/(2*x~(1/2)) - 1/(2*x~(3/2)))*(1/x"5 + x5 + 1) + (1/x~(1/2) + x(1/2))*(5*x 4 - 5/xA6)§
collect(x): .
—(X"5 - 9*xA10 - xA6 — 11*x 11 + 9%x + 11)/(2*x"(13/2))

mwcos2sin: '
(1/(2*xM(1/2)) = 1/(2*x7(3/2)))*(1/X75 + xA5 + 1) + (1/x7(1/2) + x~(1/2))*(5*x 4 - 5/XA5)§
ans = |
—(X"5 - 9*xA10 - x76 — 11*xA11 + 9%x + 11)/(2*x"(13/2)

>> pretty(ans)

11 10 6 5
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EJEMPLO 3
(x2+i/x_2)
Y=—T—""
X
2
(X2+X3)
Y=—TT—"—
X
2 2 2 2 .
2+=x3 |x— [ X3 g2 205 2y e X
y': = = 3
x? X2 x?
=
x3 1
y'=1——=1—
3 33Yx*
Con MATLAB
: >> syms x A
>> A=x 2
A =
X2

>> B=x"(2/3)

B =

X~ (2/3)

>> C=x

C =

X

>> diff(((A+B)/C),x)

ans =

(2%x + 2/(3*x"(1/3)))/x = (X*2 + x*(2/3))/x"2

>> pretty(ans)
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>> simple(ans)

simplify:

(x~(4/3) - 1/3)/x"(4/3)

radsimp:

(2*x + 2/(3*x"(1/3)))/x = (X2 + x(2/3))/x"2
simplify(100):

1 - 1/(3*x*(4/3))

combine(sincos):

(2%x + 2/(3*x"(1/3)))/x - (X2 + x"(2/3))/x 2
combine(sinhcosh):

(2*x + 2/(3*x"(1/3)))/x = (X2 + x(2/3))/x"2
combine(1ln):

(2%x + 2/(3*x7(1/3)))/x = (X2 + x"(2/3))/x"2
factor:

(3*x7(4/3) - 1)/(3*x"(4/3))

expand:

1 - 1/(3*x"(4/3))

combine:

(2%x + 2/(3*x7(1/3)))/x = (X"2 + x"(2/3))/x"2
rewrite(exp):

(2%x + 2/(3*x~(1/3)))/x - (x"2 + x~(2/3))/x"2
rewrite(sincos):

(2¥x + 2/(3*x"(1/3)))/x = (X2 + x*(2/3))/x"2
rewrite(sinhcosh):

(2%x + 2/(3*x7(1/3)))/x = (X2 + x"(2/3))/x"2
rewrite(tan):

(2%x + 2/(3*x"(1/3)))/x - (X2 + x"(2/3))/x 2
collect(c):

(3*x~(4/3) - 1)/(3*x~(4/3))

mwcos2sin:

(2%x + 2/(3*x"(1/3)))/x = (X*2 + x~(2/3))/x"2

63
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1 - 1/(3*x"(4/3))
>> collect(ans)
ans =

1 - 1/(3*x"(4/3))

>> pretty(ans)

EJEMPLO 4

=

Con MATLAB

>> syms X
>> diff((x*2+3*x+5)/(sqrt(x)),x)

ans =
(2*x + 3)/x~(1/2) - (x*2 + 3*x + 5)/(2*x"(3/2))

>> pretty(ans)
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>> collect(ans)
ans =
X*(2/x~(1/2) - 3/(2*x~(3/2))) + 3/x™(1/2) - x~(1/2)/2 - 5/(2*x"~(3/2))

>> pretty(ans)

\ x 2 X / X 2 X
>> simple(ans)

simplify:

((3*x72)/2 + (3*x)/2 - 5/2)/x"(3/2)

radsimp:

X*¥(2/xM(1/2) - 3/(2*x~(3/2))) + 3/x"(1/2) - x*(1/2)/2 - 5/(2*x"(3/2))
simplify(100):

(3*x22 + 3*x - 5)/(2*x"(3/2))

combine(sincos):

x*(2/x(1/2) - 3/(2*x"(3/2))) + 3/x"(1/2) - x"(1/2)/2 - 5/(2*x"(3/2))
combine(sinhcosh):

X*(2/x"(1/2) - 3/(2*x"(3/2))) + 3/x"(1/2) - x"(1/2)/2 - 5/(2*x"(3/2))
combine(1ln):

x*¥(2/x7(1/2) - 3/(2*x"(3/2))) + 3/x”(1/2) - x*(1/2)/2 - 5/(2*x"(3/2))
factor:

(3*x"2 + 3*x — 5)/(2*x"(3/2))

expand:

3/(2xMN(1/2)) + (3*x(1/2))/2 - 5/(2*x"(3/2))

combine:

X*¥(2/xM(1/2) - 3/(2*x~(3/2))) + 3/x"(1/2) - x™(1/2)/2 - 5/(2*x"(3/2))
rewrite(exp):

x*(2/x(1/2) = 3/(2*x"(3/2))) + 3/x"(1/2) - x"(1/2)/2 - 5/(2*x"(3/2))
rewrite(sincos):

x*(2/x"(1/2) = 3/(2*x"(3/2))) + 3/x"(1/2) - x"(1/2)/2 - 5/(2*x"(3/2))
rewrite(sinhcosh):

X*(2/xM(1/2) - 3/(2%x~(3/2))) + 3/x~(1/2) - x*(1/2)/2 - 5/(2*x*(3/2))
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rewrite(tan):

x*(2/xM(1/2) - 3/(2*x"(3/2))) + 3/x~(1/2) - x~(1/2)/2 - 5/(2*x"(3/2))
collect(x):
x*(2/xM(1/2) = 3/(2¥x"(3/2))) + 3/x~(1/2) - x~(1/2)/2 - 5/(2*x"(3/2))
mwcos2sin:

X*(2/xM(1/2) - 3/(2%x~(3/2))) + 3/x~(1/2) - x*(1/2)/2 - 5/(2*x*(3/2))

ans =

(3*x"2 + 3%*x

5)/(2*x~(3/2))

>> pretty(ans)

EJEMPLO 5

1
X3 +x°
y:—

5X2
4 1
X2 +x3 +x°
Y=—"7
X5
12 1 2 2 a 2 9 =2
IX2 X343 [ x| 3+ || ExG
P 5
y = 4
X5

Operando, eliminando exponentes negativos y simplificando:

_B% 1
YT T 0% 15 e

Con MATLAB

>> syms X
>> A=x"(1/2)

A =

x~(1/2)
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>> B=x"(1/3)

B =

x~(1/3)

>> C=x"3

C =

X3

>> D=x"(2/5)

D=

X~(2/5)

>> diff(((A+B+C)/D),x)

ans = :
(3*X72 + 1/(2%x"(1/2)) + 1/(3*x"(2/3)))/x*(2/5) = (2%(x*(1/2) + x*3 + x(1/3)))/(5*x*(7/5))

>> pretty(ans)

2 1 1
3 X + ------ -
1/2 2/3 1/2 3 1/3
2 X 3 x 2 (x + X +X )
2/5 7/5

>> collect(ans)
ans = :
(17(2*x7(1/2)) + 1/ (3*x7(2/3)) ) /x7(2/5) = (2*(x"(1/2) +x"(1/3)))/ (5*x"(7/5)) + (13*x"(8/5))/5

>> pretty(ans)

>> simple(ans)

simplify:

(x~(1/6)/10 + (13*x~(8/3))/5 - 1/15)/x~(16/15)

radsimp: :
(1/7(2*x"(1/2)) +1/(3*x"(2/3)))/x"(2/5) = (2*(x*(1/2) +x"(1/3)))/ (5*x"(7/5)) + (13*x"(8/5))/5
simplify(100): :

(3*x"(1/6) + 78*x~(8/3) - 3)/(30*x"(16/15))
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combine(sincos): :
(1/(2%xN(1/2)) +1/(3*x7(2/3)))/x"(2/5) = (2*(x~(1/2) +x*(1/3)))/ (5*x*(7/5)) + (13*x"(8/5)) /5
combine(sinhcosh): f
(1/7(2*x"(1/2)) +1/(3*x"(2/3)))/x"(2/5) = (2*(x*(1/2) +x"(1/3)))/ (5*x~(7/5)) + (13*x"(8/5))/5
combine(1ln): i
(1/(2%xN(1/2)) +1/(3*x7(2/3)))/x"(2/5) = (2*(x~(1/2) +x*(1/3)))/ (5*x*(7/5)) + (13*x*(8/5)) /5
factor: |
(3*x~(1/6) + 78*x~(8/3) - 2)/(30*x"(16/15))

expand:

(13*x7(8/5))/5 + 1/(10*x~(9/10)) - 1/(15%x"(16/15))

combine:

(1/(2*x~(1/2)) + 1/(3*x"(2/3)))/x"(2/5) - ((2*x~(1/2))/5 + (2*x"(1/3))/5)/x"(7/5)
+ (13*x7(8/5))/5 5

rewrite(exp): :
(1/(2%xN(1/2)) +1/(3*x7(2/3)))/x"(2/5) = (2*(x~(1/2) +x*(1/3)))/ (5*x*(7/5)) + (13*x*(8/5)) /5
rewrite(sincos): i
(1/(2%(1/2)) + 1/ (3*%(2/3)))/X7(2/5) = (2%(x*(1/2) +X"(1/3)))/ (5*X"(7/5)) + (13*x"(8/5))/5
rewrite(sinhcosh): f
(17(2*x%(1/2)) + 1/ (3*x"(2/3)) ) /x7(2/5) - (2*(x"(1/2) +x"(1/3)))/(5*x"(7/5)) + (13*x"(8/5))/5
rewrite(tan): i
(1/(2*x7(1/2)) +1/(3*x~(2/3))) /x™(2/5) = (2¥(x(1/2) +x"(1/3)))/(5*x"(7/5)) + (13*x~(8/5))/5
collect(x): i
(L/@(1/2)) + 1/ (30 QI3NIXNRIS) = (2K (NL/2) + 30U/ (S5TS)) + (13X0E/5))/S
mwcos2sin: |
(1/(2%%"(1/2)) +1/(3x"(2/3)))/x7(2/5) = (2*x*(1/2) + 2x"(1/3))/ (5*x*(7/5)) + (13*x"(8/5))/5
ans = |
(3*x"(1/6) + 78*x"(8/3) - 2)/(30*x"(16/15))

>> pretty(ans)



CALCULO DIFERENCIAL CON MATLAB 69

Manualmente:

>> E=(13*x~(8/5))/5

E =

(13*x~(8/5))/5

>> F=(1/(10*x"(9/10)))

F =

1/(10%x(9/10))

>> G=(-1/(15*x"(16/15)))
G =

~1/(15%x~(16/15))

>> collect(ans)

ans =

(3%xA(1/6) + 78%xA(8/3) - 2)/(30*x~(16/15))

>> pretty(ans)

>> simple(ans)
simplify:

(x~(1/6)/10 + (13*x~(8/3))/5 - 1/15)/x"(16/15)

radsimp:
(3*x7(1/6) + 78*x~(8/3) - 2)/(30*x"(16/15))
simplify(100):

(3*x7(1/6) + 78*x~(8/3) - 2)/(30*x"(16/15))

combine(sincos):
(3*x7(1/6) + 78*x(8/3) - 2)/(30*x"(16/15))

combine(sinhcosh):

(3*x7(1/6) + 78*x~(8/3) - 2)/(30*x"(16/15))
combine(1ln):

(3*x7(1/6) + 78*x"(8/3) - 2)/(30*x"(16/15))
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factor:

(3*x~(1/6) + 78*x~(8/3) - 2)/(30*x~(16/15))
expand:

(13*x7(8/5))/5 + 1/(10*x~(9/10)) - 1/(15*x"(16/15))
combine:

(x*(1/6)/10 + (13*x~(8/3))/5 - 1/15)/x~(16/15)
rewrite(exp):

(3*x~(1/6) + 78*x~(8/3) - 2)/(30*x"(16/15))
rewrite(sincos):

(3*x7(1/6) + 78*x7(8/3) - 2)/(30*x"(16/15))
rewrite(sinhcosh):

(3*x~(1/6) + 78*x~(8/3) - 2)/(30*x"(16/15))
rewrite(tan):

(3*x~(1/6) + 78*x~(8/3) - 2)/(30*x"(16/15))
collect(x):

(3*x7(1/6) + 78*x7(8/3) - 2)/(30*x"(16/15))
mwcos2sin:

(3*x~(1/6) + 78*x~(8/3) - 2)/(30*x"(16/15))
ans =

(3*x~(1/6) + 78*x~(8/3) - 2)/(30*x"(16/15))

>> pretty(ans)
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EJEMPLO 6
1
y:
XX+
X
371
y=(x2+x+—)
X
3] 2
R gt =
v=-1 @ +x+>| [2x+1-=|= = X
X X’ ’ (x3+x2+3)2
(x2+x+)
XZ
. 2xX+x*-3
(x3+x2+3)2
Con MATLAB
—s syms x
>> A=1
A =

1
>> B=x"2+x+3/x
B =
X + 3/x + x"2
>> diff((A/B),x)
ans =
-(2*%x - 3/x"2 + 1)/(x + 3/x + x"2)"2

>> pretty(ans)

3
2x---+1
2
X
/ 3 2 \2
| x + - + x|
\ X /

>> collect(and)
ans =

-(2*¥X7"3 + X2 - 3)/(X"6 + 2*X"5 + XM o+ 6*X"3 + 6*%xM2 + 9)

71



CapiTUuLO 2 CALCULO DE DERIVADAS

X +2X +XxXx +6Xx +6x +9
>> simple(ans)

simplify:

—(2*x"3 + x"2 - 3)/(X"3 + X2 + 3)"2

radsimp:

—(2*x"3 + x"2 - 3)/(X"6 + 2*X"5 + X" + 6*X"3 + 6*x"2 + 9)
simplify(100):

—(2*x23 + x"2 - 3)/(x"3 + x*2 + 3)"2

combine(sincos):

—(2*xX23 + X2 - 3)/(X"6 + 2*X 5 + X" + 6*X"3 + 6*x"2 + 9)
combine(sinhcosh):

—(2*x"3 + X2 - 3)/(X"6 + 2*X"5 + X" + 6*X"3 + 6*x"2 + 9)
combine(1ln):

—(2*X"3 + X2 - 3)/(X"6 + 2*X75 + XMA + 6*X"3 + 6%XA2 + 9)
factor:

—((x = 1)*(2*x"2 + 3*x + 3))/(X"3 + x"2 + 3)"2

expand:

3/(XM6 + 2*X"5 4+ XM+ 6%X"3 4+ 6%XM2 + 9) - X2/ (XM6 + 2*XM5 + XM+ 6%XM3 + 6%X"2 + 9);
= (2%x"3)/(X"6 + 2*X"5 + XM + 6*X"3 + 6*X"2 + 9) :

combine:

-(2*X7"3 + X2 - 3)/(X"6 + 2*X"5 + XM o+ 6*X"3 + 6%xM2 + 9)
rewrite(exp):

-(2*¥x23 + X722 - 3)/(X"6 + 2*XM5 + XM+ 6*X”3 + 6*x”2 + 9)
rewrite(sincos):

-(2*x73 4+ x72 - 3)/(X"6 + 2*X"5 4+ XM o+ 6*X"3 + 6*x"2 + 9)
rewrite(sinhcosh):

-(2*X"3 + X2 - 3)/(X"6 + 2*X"5 + XM o+ 6*X"3 + 6*%xM2 + 9)
rewrite(tan):

—(2*x23 + x"2 - 3)/(X"6 + 2*X 5 + X" + 6*x"3 + 6*x"2 + 9)
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collect(x):

—(2*Xx"3 + X2 - 3)/(X"6 + 2*X"5 + XM + 6*X"3 + 6*x"2 + 9)
mwcos2sin:

—(2*x"3 + x"2 - 3)/(X"6 + 2*X"5 + X" + 6*X"3 + 6*x"2 + 9)
ans=

—(2*x"3 + x"2 = 3)/(x"3 + X2 + 3)"2

>> pretty(ans)

EJEMPLO 7
3 2
y= (XG +5x° +—)(x_1 + x+2x3]
X
2 -1
fud 4 -
y'= (6X5 +15x° —3x_2) (x_l -i—x-|-2x3)+(x6 +5x° +3x_1) (—x_z +1+§x 3 ]

Operando, eliminando exponentes negativos y simplificando:

e 110, 2 6
y'=7x° +5x* +20x° +10x+— qp— = o
3 2/,7‘ X
Con MATLAB
: >> syms X -

>> A=(X"6+5*x"3+(3/x))

A =

3/x + 5*x"3 + x"6

>> B=(x"(-1)+x+2*x"(2/3))
B =

X + 1/x + 2*x7(2/3)

>> diff((A*B),x)

ans =

(15%x722 = 3/X"2 + 6*x"5)*(x + 1/x + 2*x”(2/3)) + (3/X + 5*x"3 + x"6)* (4/(3*xA(1/3))
- 1/x"2 + 1) :
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>> pretty(ans):
/ 2 3 5\ / / \ \:
| 15 x - --+6x | | x+-+2x | +] -+5x +x | | ------ = -- +1 |
| [\ \ / | :
\ / /

>> collect(ans)

ans =

(30*xM4 + 60*X"6 + 15*x"7 - 6%x"(5/3) + 21*x"9 + 110*x"(17/3) + 40*x"(26/3) - 18)/(3*x“3)§

>> pretty(ans)

4 6 7 5/3 9 17/3 26/3
30 x +60 x + 15 x -6 x + 21 x + 110 x + 40 x - 18

>> simple(ans)

simplify:

(10*x™M + 20*x"6 + 5*X"7 - 2*x~(5/3) + 7*x"9 + (110*x"(17/3))/3 + (40*x"(26/3))/3 - 6)/x“3§
radsimp: :
(30*x™ + 60*X"6 + 15*x"7 - 6*x"(5/3) + 21*x"9 + 110*x"(17/3) + 40*x"(26/3) - 18)/(3*x“3)§
simplify(100): :
10*x — 6/X"3 + 20*Xx"3 + 5*x 4 + 7*x"6 - 2/x"(4/3) + (110*x~(8/3))/3 + (49*x“(17/3))/3§
combine(sincos): :
(30*x™4 + 60*X"6 + 15*x"7 - 6*x"(5/3) + 21*x"9 + 110*x"(17/3) + 40*x"(26/3) - 18)/(3*x“3)§
combine(sinhcosh): :
(30*x™ + 60*X"6 + 15*x"7 - 6*x"(5/3) + 21*x"9 + 110*x"(17/3) + 40*x"(26/3) - 18)/(3*x“3)§
combine(1ln): :
(30*xM + 60*x"6 + 15*x"7 - 6*%x~(5/3) + 21*x"9 + 110*x"(17/3) + 40*x"(26/3) - 18)/(3*x“3)§
factor: :
(30*xM + 60*x"6 + 15*x"7 - 6*%x~(5/3) + 21*x"9 + 110*x"(17/3) + 40*x"(26/3) - 18)/(3*x“3)§
expand: :
10*x — 6/X"3 + 20*x"3 + 5*x 4 + 7*x"6 - 2/x"(4/3) + (110*x~(8/3))/3 + (49*x“(17/3))/3§
combine: :
(10*x"4 + 20*Xx"6 + 5*x"7 — 2*x~(5/3) + 7*x"9 + (110*x"(17/3))/3 + (40*x"(26/3))/3 - 6)/x“3§
rewrite(exp): :

(30*xM + 60*x"6 + 15*x"7 - 6*%x~(5/3) + 21*x"9 + 110*x"(17/3) + 40*x"(26/3) - 18)/(3*x“3)§
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rewrite(sincos):

(30*x"4 + 60*X"6 + 15*Xx"7 - 6*x~(5/3) + 21*x"9 + 110*x"(17/3) + 40*x"(26/3) - 18)/(3*x"3)
rewrite(sinhcosh): .
(30*X"4 + 60*x"6 + 15%XA7 — 6*xA(5/3) + 21*x"9 + 110*%x"(17/3) + 40*x"(26/3) - 18)/(3*x"3)
rewrite(tan): .
(30*XM + 60*x"6 + 15%X 7 — 6%xA(5/3) + 21*x"9 + 110*x~(17/3) + 40*x"(26/3) - 18)/(3*x"3)
collect(x): :
(30*xM4 + 60*X"6 + 15*x"7 - 6*%x~(5/3) + 21*x"9 + 110*x"(17/3) + 40*x"(26/3) - 18)/(3*x"3)
mwcos2sin: |
(30*X"4 + 60*x"6 + 15*XA7 — 6*xA(5/3) + 21*x"9 + 110*%x"(17/3) + 40*x"(26/3) - 18)/(3*x"3)
ans = .
10%X — 6/X"3 + 20%X"3 + 5*¥XA4 + 7*x 6 — 2/xM(4/3) + (110%x"(8/3))/3 + (40%x"(17/3))/3

>> pretty(ans)

8/3 17/3
6 3 4 6 2 110 x 40 x
10 X = -- + 20X +5X +7 X = =---- + -------- + -
3 4/3 3 3
X X
EJEMPLO 8
1
X+ ——=+ 3%’
__ W
y= 2
2 5
X" +X
= g
XX +x°
==
x> +x5

12 g2 2] 2 8 =
1-2x2 +2x5 || X +x5 [=| x+x2 +x° [[2x+=x3
. 2" s 5
(x2+x5J

Operando, eliminando exponentes negativos y simplificando:

el 3fT lgE Sy 9 1
5 5 2 5

I 10 10, xll

y:
x“+25/xT+§/x_4
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Con MATLAB

>> syms X
>> A=(x+(1/(x"(1/2)))+x*(3/5))

A =
X + 1/x7(1/2) + x~(3/5)
>> B=x"2+(x"(2/5))

B =

X2 + x™(2/5)

>> diff((A/B),x)

ans =

(3/(5*x7(2/5)) - 1/(2*x*(3/2)) + 1)/(x*2 + x~(2/5)) - ((2*x + 2/(5*x"(3/5)))*(x +
1/x7(1/2) + x~(3/5)))/(x*2 + x~(2/5))"2

>> pretty(ans)

3 1 / 2\ / 1 3/5 \
——————————————— +1 | 2X+ ------ | | X+ ---- + X |
2/5 3/2 | 3/5 | | 1/2 |
5 x 2 x \ 5 X / \ X /
2 2/5 2 2/5 2
X + X (x +x )

>> collect(ans)

ans =

-(25*x~(8/5) - 6*x"(3/2) - 2*x~(11/10) + 14*x~(27/10) + 10*x~(31/10) + 9)/5
(20%x~(7/2) + 10*x~(19/18) + 10*x~(51/10))

>> pretty(ans)

8/5 3/2 11/10 27/10 31/1e
25 x -6 X -2X + 14 x + 10 x + 9

7/2 19/10 51/10
20 x + 10 x + 10 x

>> simple(ans)
simplify:

-((5*x~(8/5))/2 - (3*x~(3/2))/5 - x~(11/10)/5 + (7*x~(27/10))/5 + x~(31/10) +
9/10)/(x~(19/10)*(x~(8/5) + 1)"2)

radsimp:

-(25*x~(8/5) - 6*x"(3/2) - 2*x~(11/10) + 14*x~(27/10) + 10*x~(31/10) + 9)/
(20%x~(7/2) + 10*x~(19/18) + 10*x"(51/10))
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simplify(100):

—((5*x~(8/5))/2 - (3*x~(3/2))/5 - x~(11/18)/5 + (7*x~(27/10))/5 + x~(31/10) +§
9/10)/(x*(19/10)*(x~(8/5) + 1)"2)

combine(sincos):

-(25*x~(8/5) - 6*x~(3/2) 2*¥x7(11/10) + 14*x~(27/10) + 10*x~(31/10) + 9)/
(20*x~(7/2) + 10*x~(19/10) + 10*x~(51/10))

combine(sinhcosh):

-(25%x~(8/5) - 6*x~(3/2) 2%xA(11/10) + 14*xA(27/10) + 10*x~(31/10) + 9)/5
(20%x"(7/2) + 10*x~(19/10) + 10*x"(51/10))

combine(1ln):

-(25%x~(8/5) - 6*X~(3/2) 2%xA(11/10) + 14*x7(27/10) + 10*x~(31/10) + 9)/§
(20%x"(7/2) + 10*x~(19/10) + 10*x~(51/10))

factor:

(s*xA(3/2)-25*xA(8/5)+2*xA(11/1e)—14*xA(27/1@)-1e*xA(31/1e)—9)/§
(10%x~(19/10)* (x(8/5)+1)"2)

expand:

(6*xA(3/2))/(2e*xA(7/2)+1e*xA(19/1e)+1e*xﬂ(51/10))—9/(2e*xA(7/2)+1e*xA(19/1e)+1§
0*x~(51/10))-(25*x~(8/5))/(20*x"(7/2)+10*x"(19/10)+10*x"(51/10) )+(2*x"(11/10))/ :
(20%x7(7/2)+10%x"(19/10)+10*x(51/10) ) - (14*x"(27/10) )/ (20*x~(7/2)+10*x" (19/10) +1 :
0*x(51/10))-(10*x~(31/10))/(20%*x"(7/2)+10*x"(19/10)+10*x"(51/10)) E

combine:

—(25*XA(8/5)—6*XA(3/2)—2*XA(11/10)+14*XA(27/10)+10*XA(31/10)+9)/(20*xA(7/2)+16*xé
7(19/10)+10*x~(51/10)) 5

rewrite(exp):

—(25*xA(8/5)-6*xA(3/2)-2*xA(11/1e)+14*xA(z7/1e)+1e*xA(31/1e)+9)/(2e*xA(7/2)+1e*x§
7(19/18)+10*x~(51/10)) 5

rewrite(sincos):

-(25*XA(8/5)—6*XA(3/2)—2*XA(11/10)+14*XA(27/10)+10*XA(31/10)+9)/(20*XA(7/2)+10*Xé
7(19/18)+10*x~(51/10)) :

rewrite(sinhcosh):

-(25*x“(8/5)-6*xA(3/2)—2*x“(11/10)+14*xA(27/10)+10*x“(31/10)+9)/(20*XA(7/2)+10*X;
7(19/18)+10*x~(51/10)) :

rewrite(tan):

—(25*x“(8/5)-6*xA(3/2)—2*XA(11/10)+14*XA(27/10)+10*x“(31/10)+9)/(ZO*XA(7/2)+10*Xé
A(19/10)+10*x"(51/10)) :

collect(x):
—(25*x“(8/5)—6*x“(3/2)—2*x“(11/10)+14*xA(27/10)+10*x“(31/10)+9)/(ZQ*XA(7/2)+10*Xé

A(19/10)+10*x~(51/10))
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mwcos2sin:

—(25*xA(8/5) - 6*x7(3/2) - 2*xA(11/10) + 14*x~(27/10) + 10*x~(31/1@) + 9)/
(20%x"(7/2) + 10*x~(19/10) + 10*x~(51/10))

ans =

(6%x7(3/2) - 25%x~(8/5) + 2*x~(11/18) - 14*x~(27/18) - 10*x~(31/10) - 9)/2
(10*x7(19/10)* (X~ (8/5) + 1)72)

>> pretty(ans)

3/2 8/5 11/10 27/10 31/10
6 X - 25 x + 2 X - 14 x - 10 x -9

1/10 19 8/5 2
10 (x ) (x + 1)

5> C=(=x"2+(3/5%x"(2/5))-(7/5*x"(8/5))-(5/2*x"(1/2))-(9/ (10*x(11/10)))+(1/5))
C =

(3*x7(2/5))/5 - (5*x~(1/2))/2 - x~2 — (7*x~(8/5))/5 - 9/(10*x"(11/10)) + 1/5
5> D=x"A+(2%x7(12/5))+(x*(4/5))

D =

XM+ xM(4/5) + 2%x7(12/5)

>> collect((C/D),x)

ans =

—(25%xA(8/5) - 6*xA(3/2) - 2*xA(11/10) + 14*x~(27/10) + 10*x~(31/10) + 9)/
(20%x7(7/2) + 10*x(19/10) + 10*x~(51/10))

>> pretty(ans)

8/5 3/2 11/10 27/10 31/10
25 x -6 X -2 X + 14 x + 10 x + 9

7/2 19/10 51/10
20 x + 10 x + 10 x
>> simple(ans)

simplify:

—((5*x~(8/5))/2 - (3*x7(3/2))/5 - x"(11/10)/5 + (7*x"(27/10))/5 + x~(31/10) +
9/10)/(x*(19/10)*(x~(8/5) + 1)"2)

radsimp:

—(25%xA(8/5) - 6*xA(3/2) - 2*xA(11/10) + 14*x*(27/10) + 10*x~(31/10) + 9)/
(20%x7(7/2) + 10*x(19/10) + 10*x~(51/10))
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simplify(100):

—((S*XA(S/S))/2—(3*x“(3/2))/S—XA(11/19)/5+(7*x“(27/10))/5+x“(31/10)+9/10)/;
(x~(19/10)*(x~(8/5)+1)"2)

combine(sincos):

—(25*x“(8/5)—6*xA(3/2)—2*xA(11/19)+14*x“(27/10)+10*x“(31/10)+9)/(26*x“(7/2)+10*x;
~(19/10)+10*x~(51/18)) :

combine(sinhcosh)

—(25*XA(8/5)—6*x“(3/2)—2*x“(11/10)+14*x“(27/10)+10*XA(31/10)+9)/(2@*XA(7/2)+10*X;
7(19/10)+10*x~(51/10)) ]

combine(1ln):

—(25*x“(8/5)—6*x“(3/2)—2*x“(11/10)+14*x“(27/10)+1e*xA(31/10)+9)/(20*x“(7/2)+10*xé
7(19/108)+10*x~(51/10)) :

factor:

(s*xA(3/2)-25*xA(8/5)+2*xA(11/1e)—14*xA(27/1@)-1e*xA(31/1e)—9)/§
(10%x~(19/10)* (x(8/5)+1)"2)

expand:

(6*xA(3/2))/(2e*xA(7/2)+1e*xA(19/1e)+1e*xﬂ(51/10))—9/(2e*xA(7/2)+1e*xA(19/1e)+1§
0*x~(51/10))-(25*x~(8/5))/(20*x"(7/2)+10*x"(19/10)+10*x"(51/10) )+(2*x"(11/10))/ :
(20%x7(7/2)+10%x"(19/10)+10*x(51/10) ) - (14*x"(27/10) )/ (20*x~(7/2)+10*x" (19/10) +1 :
0*x(51/10))-(10*x~(31/10))/(20%*x"(7/2)+10*x"(19/10)+10*x"(51/10)) E

combine:

—(25*XA(8/5)—6*XA(3/2)—2*XA(11/10)+14*XA(27/10)+10*XA(31/10)+9)/(20*XA(7/2)+10*Xé
7(19/10)+10*x~(51/10)) :

rewrite(exp):

—(25*xA(8/5)-6*xA(3/2)-2*xA(11/1e)+14*xA(z7/1e)+1e*xA(31/1e)+9)/(2e*xA(7/2)+1e*x§
7(19/18)+10*x~(51/10)) 5

rewrite(sincos):

-(25*%x~(8/5) - 6*x~(3/2) - 2*x~(11/10) + 14%x~(27/10) + 10*x~(31/10) + 9)/5
(20%x~(7/2) + 10*x~(19/18) + 10*x"(51/10))

rewrite(sinhcosh):

—(25%x~(8/5) - 6*x~(3/2) - 2*x~(11/18) + 14*x~(27/10) + 10*x~(31/10) + 9)/2
(20*x~(7/2) + 10*x~(19/10) + 10*x"(51/10)) :
rewrite(tan):

-(25%x"(8/5) - 6*x~(3/2) - 2*x~(11/10) + 14*x~(27/10) + 10*x~(31/18) + 9)/5
(20*x~(7/2) + 10*x~(19/10) + 10*x~(51/10))

collect(x):

-(25*%x~(8/5) - 6*x~(3/2) - 2*x~(11/10) + 14*x~(27/1@) + 10*x~(31/18) + 9)/:

(20%x7(7/2) + 10*x(19/10) + 10*x"(51/10))
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mwcos2sin:

—(25*%x7(8/5) - 6*x~(3/2) - 2*x7(11/10) + 14*x~(27/10) + 10*x~(31/10) + 9)/?
(20%x"(7/2) + 10*x~(19/10) + 10*x~(51/10))

ans =

(6%x7(3/2) - 25%x~(8/5) + 2*x~(11/18) - 14*x~(27/18) - 10*x~(31/10) - 9)/2
(10*x7(19/10)* (X~ (8/5) + 1)72) s

>> pretty(ans)

3/2 8/5 11/10 27/10 31/10
6 X - 25 x + 2 X - 14 x - 10 x -9

1/10 19 8/5 2
10 (x ) (x + 1)

EJEMPLO 9
XXX

2 3
x> +X+=
X

. (2x+1—2x"3)(x2 +x+3x'1)—(x2 +x+x"2)(2x+1—3x"2)
y —

2
(x2 +x+3x_1)
Operando, eliminando exponentes negativos y simplificando:

_9x*+2x°-3x-3

X (x3 + x* + 3)2

Con MATLAB

>> syms X
>> A=x"2+x+(xN(-2))

A =
X + 1/x"2 + x"2

>> B=(x"2+x+(3/x))
B =

X + 3/X + x"2

>> diff((A/B),x)
ans =

(2*%x = 2/x"3 + 1)/(X + 3/x + x*2) = ((2*x = 3/x"2 + 1)*(x + 1/x"2 + x"2))/(x + 3/x + xAZ)AZE
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2 / 3 \ / 1 2\
2x---+1 | 2x---+1]]x+--+x |
3 | 2 | 2 |
X \ X /\ X /
3 2 /- 3 2 \2
X + - + X | x + -+ x |
X \ X /

>> collect(ans)
ans =
—(3*x"2 - 2*¥x7"3 - 9*x™M + 3)/(X"8 + 2*X"7 + X6 + 6*X"5 + 6*X"4 + 9*x"2)

>> pretty(ans)

X +2X +X +6X +6Xx +9X
>> simple(ans)

simplify:

—(3*x72 - 2*x"3 - 9*xM 4+ 3) /(X 2*¥(X"3 + X2 + 3)72)

radsimp:

—(3*x"2 - 2*x"3 - 9*xM + 3)/(X"8 + 2*X"7 + X6 + 6*X"5 + 6*X"4 + 9*x/2)
simplify(100):

—(3*x7"2 = 2*x7"3 - 9*xM + 3)/(X"2*¥ (X3 + X2 + 3)72)

combine(sincos):

—(3*x7"2 - 2*x73 - 9*xM + 3)/(X"8 + 2*¥X"7 + X6 + 6*X"5 + 6*x"4 + 9*x"2)
combine(sinhcosh):

—(3*x"2 - 2*x7"3 - 9*xM + 3)/(X"8 + 2*X"T7 + X6 + 6*X"5 + 6*X"4 + 9*x/2)
combine(1ln):

—(3*x7"2 - 2*x"3 - 9*xM + 3) /(X8 + 2*¥X"7 + X6 + 6*X"5 + 6*x"4 + 9*x12)
factor:

(9*X"NA4+2%x"3-3%x"2-3) /(X 2% (X 3+X"2+3)"2)

expand:

(Z*XA3)/(XA8+2*XA7+XA6+6*XA5+6*XA4+9*XAZ)—(3*XA2)/(XA8+2*XA7+XA6+6*XA5+6*XA4+9;
*xA2) =3/ (XAB+2¥XATHXNE+E*XAS+6¥XAA+9*X A2 ) +(9*XNA) / (XN8+2¥XATHXN6+6¥XA5+6* XM M+9*XA2)

combine:

—(3*x12-2*¥X"3-9*x"4+3) / (X 8+2* XN T+X N6 +6* XN 5+6* XN 4+9* X" 2)

81
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rewrite(exp):

—(3*XN2-2*X"3-9*x N4+ XA84+2¥ XN T+XN6+6* XN 5+6% X N4+9% X

3¥XN2-2¥XN3-9*XN+3) / (XNB+2*¥ XN T+XN6+6FXN5+6¥ XN+ * X2

rewrite(sincos):

—(3*x"2-2%x"3-9%x N4+ XA8+2*¥XAT+XN6+6* XA 5+6* XN 4+9* X
3¥XN2-2¥XN3-9*%xM+3) [ (X NB+2*¥ XN T4HXN6+6*¥ XN 54+6F X N+9% x A2

rewrite(sinhcosh):

—(3*XN2-2*X"3-9*x N4+ XA84+2¥ XN T+XA6+6* XN 5+6% XN 4+9% X
3*¥XNA2-2*¥XN3-9*xN+3) [ (XNB+2*¥ XN T+XN6+6FXN5+6¥ XM +9* X2

rewrite(tan):

—(3*XN2-2*X"3-9*x N4+ XA84+2¥ XN T+XA6+6* XN 5+6% X N4+9% X
3*¥XNA2-2%XN3-9*xXN+3) / (XNB+2¥ XN T+XN6+6FXN5+6¥ XN +9* X A2

collect(x):

—(3*XN2-2%X"3-9%X"4+3) [ (XPB+2FXATHXN6+6* X5 +6*XN4+9%XA2)

mwcos2sin:

—(3*x7"2-2*¥Xx"3-9*Xx"+3) / (X 8+2*¥ XN T+XN6+6 XN 5+6 XN 4+9* X" 2)

ans =

(9*XMA+2¥XA3-3*xA2-3) / (XA 2% (X 34X 2+3)72)

>> pretty(ans)

CALCULO DE DERIVADAS

4 3 2
9x +2x -3x -3
2 3 2 2
x (x +x + 3)
EJEMPLO 10
. 1
X+ —+x
N
y= 3
x> +x7
33
X +x2 +x8
Y=—"" 3
x> +x7
35 35 s ER 3 =
“5x 7 —Zx2 +>x8 || x°+x7 |- xT+x2 +x2 || 5x* +>x7
- 2" s 7
y_ 3 2

x> +x7
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Operando, eliminando exponentes negativos y simplificando:

10 38 13 5 27 37 YUx* 3

X  7x® 7 X 1414)(29_ 8 _5656)(11

y'=
X10 +27 X38 + 7 XG

Con MATLAB

>> syms x
>> A=(X"(=5))+(1/(x"(3/2)))+(x~(3/8))

A =
1/x75 + 1/x7(3/2) + x~(3/8)

>> B=x"5+(x"(3/7))

B =

X755 + x7(3/7)

>> diff((A/B),x)

ans = :
- (5/x"6 + 3/(2*x~(5/2)) - 3/(8*x~(5/8)))/(x*5 + x~(3/7)) - ((5*x*4 + 3/:
(7*x7(4/7)))*(1/x*5 + 1/x~(3/2) + x~(3/8)))/(x"5 + x~(3/7))"2 :

>> pretty(ans)

5 3 3 / 4 3 \/ 1 1 3/8 \
IR TR T | 5 x + ------ | | -- + --- +x |
6 5/2 5/8 | 4/7 | | 5 3/2 |
X 2 X 8 X \ 7 x / \ x X /
#1 2
#1
where
5 3/7
#1 == X + X

>> simple(ans)
simplify:

-(108*x~(7/2) + 560*x"(32/7) + 3*x~(43/8) + 364*x(113/14) + 259*x"(557/56) + 304)/%
(56%x7(45/7)*(x~(32/7) + 1)72)

radsimp:

— (5/x%6 + 3/(2*x7(5/2)) - 3/(8*x~(5/8)))/ (x5 + x~(3/7)) - ((5*x*4 + 3/§
(7*x7(4/7)))*(1/x75 + 1/x7(3/2) + x*(3/8)))/ (x5 + x~(3/7))"2 :

simplify(100):

-(108*x"(7/2) + 560*x"(32/7) + 3*xA(43/8) + 364*x"(113/14) + 259*x"(557/56) +:
304)/(56%x"(45/7)*(x~(32/7) + 1)42)



CapiTUuLO 2 CALCULO DE DERIVADAS

combine(sincos): .
- (5/x"6 + 3/(2*x~(5/2)) - 3/(8*x~(5/8)))/(x*5 + x~(3/7)) - ((5*x*4 + 3/%
(7*x7(4/7)))*(1/x75 + 1/x7(3/2) + x7(3/8)))/(X"5 + x~(3/7))"2 z
combine(sinhcosh):

- (5/x"6 + 3/(2*x~(5/2)) - 3/(8*x~(5/8)))/(x*5 + x~(3/7)) - ((5*x*4 + 3/2

(7*x7(4/7)))*(1/x™5 + 1/x7(3/2) + x™(3/8)))/ (x5 + x"~(3/7))"2
combine(1ln):

-(5/x“6+3/(2*x“(5/2))—3/(8*XA(5/8)))/(x“5+xA(3/7))-((5*xA4+3/(7*xA(4/7)))*(1/E
XA5+1/X7(3/2)+x7(3/8)) )/ (x"5+x*(3/7) )2

factor:

-(108*x“(7/2)+560*XA(32/7)+3*XA(43/8)+364*XA(113/14)+259*x“(557/56)+304)/;
(56%x"(45/7)*(x"(32/7)+1)"2)

expand: :
3/(8*x“(5/8)*(x“5+x“(3/7)))—3/(2*xA(5/2)*(xAS+xA(3/7)))—5/(xA11+xA(45/7))—5/;
(X"114x7(13/7)+2*%x~(45/7) )= (5*x~(5/2) ) / (x"104+x" (6/7)+2*x~(38/7) ) -3/ (7*x~(29/14)* :
(XM10+x7(6/7)+2*x*(38/7))) - (5*x~(35/8) ) / (X 10+x~(6/7)+2*x"(38/7) ) -3/ (7*x~(39/7)* :
(X"10+x”(6/7)+2%x”(38/7))) -3/ (7*x~(11/56)* (x 10+x~ (6/7)+2*x~(38/7))) :

combine:

-(5/x“6+3/(2*x“(5/2))—3/(8*XA(5/8)))/(x“5+xA(3/7))-((5*xA4+3/(7*xA(4/7)))*(1/é
XA5+1/X7(3/2)+x(3/8)) )/ (x5+x*(3/7) )2

rewrite(exp):

-(5/x“6+3/(2*x“(5/2))—3/(8*XA(5/8)))/(x“5+xA(3/7))-((5*xA4+3/(7*xA(4/7)))*(1/g
XA5+1/XA(3/2)+xM(3/8)))/ (X 5+x7(3/7) ) "2

rewrite(sincos):

-(5/XA6+3/(2*XA(5/2))—3/(8*XA(5/8)))/(XA5+XA(3/7))—((S*XA4+3/(7*XA(4/7)))*(1/;
XA54+1/xM(3/2)+xM(3/8)) )/ (x*5+x~(3/7) )2

rewrite(sinhcosh):

—(5/XA6+3/(2*XA(5/2))—3/(8*XA(5/8)))/(XA5+XA(3/7))—((5*XA4+3/(7*XA(4/7)))*(1/é
XA54+1/XM(3/2)+x7(3/8)) )/ (X"5+x2(3/7) )72

rewrite(tan): :
- (5/x%6 + 3/(2*x~(5/2)) - 3/(8*x"(5/8)))/(x*5 + x~(3/7)) - ((5*x*4 + 3/2
(7*x7(4/7)))*(1/x"5 + 1/x~(3/2) + x~(3/8)))/(x*5 + x~(3/7))"2 E
mwcos2sin: .
- (5/x76 + 3/(2*x"(5/2)) - 3/(8*x"(5/8)))/(x"5 + x~(3/7)) - ((5*x"4 + 3/;

(7*x7(4/7)))*(1/x™5 + 1/x7(3/2) + x~(3/8)))/ (x5 + x~(3/7))"2
collect(x):

(- 108*x~(7/2) - 560*x"(32/7) - 3*x"(43/8) - 364*x"(113/14) - 259*x"(557/56) —é
304)/(112*x"11 + 56*x"(45/7) + 56*x"(109/7))
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-(1@8*x"(7/2) + 560*x~(32/7) + 3*x~(43/8) + 364*x~(113/14) + 259*x~(557/56) +§
304)/(56%x"(45/7)*(x~(32/7) + 1)~2)

>> pretty(ans)

7/2 32/7 43/8 113/14 557/56
108 x + 560 x + 3 X + 364 X + 259 x + 304

45/7 32/7 2
56 X (x + 1)

>> collect(ans)
ans =

-(1@8*x"(7/2) + 560*x~(32/7) + 3*x~(43/8) + 364*x~(113/14) + 259*x~(557/56) +§
304)/(56*x"(45/7)*(x"(32/7) + 1)"2)

>> pretty(ans)

7/2 32/7 43/8 113/14 557/56
108 x + 560 x + 3 X + 364 X + 259 x + 304

45/7 32/7 2
56 x (x + 1)

""" >> D=(-10/%)-(38/(7%x"(39/7)))~((13/2)*x"(5/2))-(27/ (18*x~(29/14))) -
((37*x"(35/8))/8)-(3/(56*x~(11/56)))
D—= :
- 10/x - (13*x~(5/2))/2 - 27/(14*x~(29/14)) - (37*x~(35/8))/8 - 38/(7*xA(39/7))§
- 3/(56*x"(11/56)) :
>> E=(x"10)+(2*x~(38/7))+(x~(6/7))

E =

X710 + xM(6/7) + 2*x~(38/7)
>> collect((D/E),x)
ans =

(- 108%x7(7/2) - 560*x*(32/7) - 3*x"(43/8) - 364*x"(113/14) - 259%xA(557/56) - :
304)/(112*x M1 + 56*x(45/7) + 56*x~(109/7))

>> pretty(ans)

7/2 32/7 43/8 113/14 557/56
- 108 x - 560 x -3 x - 364 x - 259 x - 304
11 45/7 109/7
112 x + 56 x + 56 x
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>> simple(ans)
simplify:

—(108*x"(7/2) + 560*x(32/7) + 3*x"(43/8) + 364*x~(113/14) + 259*x"(557/56) +§
304)/(56%X"(45/7)*(x (32/7) + 1)72)

radsimp:

-(108*x~(7/2) + 560*x~(32/7) + 3*x~(43/8) + 364*x~(113/14) + 259*x"(557/56) +§
304)/(112*%x~11 + 56*x”(45/7) + 56*x”(109/7))

simplify(100):

—-(108*x"(7/2) + 560*x"(32/7) + 3*x7(43/8) + 364*x"(113/14) + 259*x"(557/56) +§
304)/(56*x" (45/7)*(x"(32/7) + 1)72)

combine(sincos):

—(108*xA(7/2) + 560*xA(32/7) + 3*x(43/8) + 364*x~(113/14) + 259%x(557/56) +
304)/(112%x M1 + 56*x(45/7) + 56*x(109/7))

combine(sinhcosh):

-(108*x"(7/2) + 560*x~(32/7) + 3*x~(43/8) + 364*x~(113/14) + 259*x~(557/56) +§
304)/(112*x"11 + 56*x”(45/7) + 56*x"(109/7))

combine(1ln):

(- 108%xA(7/2) + 560%x"(32/7) + 3*x"(43/8) + 364*x(113/14) - 259%x7(557/56) - :
304)/(112*x 11 + 56*x~(45/7) + 56*x~(109/7))

factor:

—(108*xA(7/2) + 560*xA(32/7) + 3*x7(43/8) + 364*x~(113/14) + 259*x"(557/56) +§
304) /(56*x"(45/7)*(x"(32/7) + 1)"2)

expand:

—304/(112*x“11+56*x“(45/7)+56*x“(109/7))—(108*x“(7/2))/(112*x“11+56*x“(45/7)+5;
6*x“(109/7))—(566*x“(32/7))/(112*x“11+56*x“(45/7)+56*x“(109/7))—(3*x“(43/8))/§
(112*x711+56*x"(45/7)+56*x"(109/7))-(364*x~(113/14))/(112*x*11+56*Xx"(45/7)+56 :
*xA(109/7))-(259*xA(557/56) )/ (112*x 11+56*x~(45/7)+56*x~(109/7)) :

combine:

—(108*x"(7/2)+560%X"(32/7)+3*x"(43/8)+364%x(113/14)+259*x"(557/56)+304) / (112%x"
11+56%x" (45/7)+56*x"(109/7))

rewrite(exp):

—(108*x“(7/2)+560*x“(32/7)+3*x“(43/8)+364*x“(113/14)+259*x“(557/56)+304)/(112*x“§
11+56*x"(45/7)+56*x~(109/7))

rewrite(sincos):

—(188*XA(7/2)+560%x"(32/7)+3%x(43/8)+364%xA (113/14)+259%x (557/56)+304) / (112%x"
11+56*Xx" (45/7)+56%x"(109/7))

rewrite(sinhcosh):
(—108*x“(7/2)+560*x“(32/7)+3*x“(43/8)+364*x“(113/14)—259*x“(557/56)+304)/(112*x“§

11456*x"(45/7)+56*x~(109/7))
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rewrite(tan):

(~108*xA(7/2)+560*x" (32/7)+3*x" (43/8)+364*x*(113/14)-259%x" (557/56)+304) / (112%x~ :
11+56%x" (45/7)+56*x" (109/7))

mwcos2sin:

—(108*x“(7/2)+560*x“(32/7)+3*x“(43/8)+364*x“(113/14)+259*x“(557/56)+304)/(112*x“é
11+56*x(45/7)+56*x"(109/7)) :

collect(x):

(- 1@8*x"(7/2) - 560*x"(32/7) - 3*x"(43/8) - 364*x~(113/14) - 259*x"(557/56) - :
304)/(112*x 11 + 56*x~(45/7) + 56*x~(109/7)) ;

ans =

~(188*x"(7/2) + 560*x"(32/7) + 3*x(43/8) + 364*x"(113/14) + 259*x(557/56) + '
304)/(56%XA(45/7)*(x(32/7) + 1)72)

>> pretty(ans)

7/2 32/7 43/8 113/14 557/56
108 x + 560 x + 3 x + 364 x + 259 x + 304
45/7  32/7 2
56 x (x + 1)
EJEmPLO 11
2 2
y=x° +x7 +x°
2 2 5
y=x°+x7 +x?
= = 3
y'=—x° +=x7 +=x?
9 7 2
L2 2 5%
9x’  73x° 2
Con MATLAB
>> syms X

>> diff((x(2/9)+(x"(2/7))+((x"(5/2)))),X)
ans =
(5%x7(3/2))/2 + 2/(7*x~(5/7)) + 2/(9%x*(7/9))

>> pretty(ans)
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EJEmMPLO 12

2 3
X7 +x5 +x’
y= =
x> +3x+8+x"
2 g 7

X7 +X5 +x°
V= 5
x> +3x+8+x7°

2 2 3 =2 2 3 7
ZX7 +2x5 +=x5 Q2+3x+8+x4)— x7+x5+x5(2x+3—3x4)
7 5) 5

' (x2+3x+8+x‘3)2

Operando, eliminando exponentes negativos y simplificando:

7IX16 (2135lx214 +4935/X186 _4235[)(179 + 60X5 +4235 XlSl

35(x° +3x* +8x* +1)

y=-

—392%/x™* +75x* —168X/x"® —80x® —154%/x* —126%/x" —115)

35(x5 +3x* +8x° + 1)2

Con MATLAB

>>syms X
>>A=(x"(2/7))+(x"(3/5))+(x"(7/5))
A=

XA(3/5)+xA(2/7)+x (7/5)
>>B=(x"(2))+(3*x)+(8)+(x"(-3))

B=

3*x+x"2+1/x"3+8

>>diff((A/B),x)

ans=

(3/(5*x7(2/5))+(7*x7(2/5))/5+2/(7*x”(5/7)) )/ (3*x+x"2+1/x"3+8) - ((2*x-3/x"4+3) * (x"
(3/5)+x™(2/7)+x"(7/5)) )/ (3*x+x"2+1/x"3+8)"2

>> pretty(ans)

16/7 3 4 5 11/35 39/35 116/35
(x (80 x - 75 x -60 x + 126 x + 154 x + 168 x +
144/35 151/35 179/35 186/35 214*35
392 x - 42 x + 42 x - 49 x - 21 x + 115)) /
5 4 3 2

(35 (x +3x +8x +1))
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2/5
3 7 x 2 /- 3 \ 3/5 2/7 7/5
------ 4 ommmmmm 4 mmmm--- | 2 X = ==+ 3 | (x + X +x )
2/5 5 5/7 | 4 |
5 x 7 x \ X /
#1 2
#1
where
2 1
#1 == 3 X + X + -- + 8
3
X
>>collect(ans)
ans=

(126*x7(13/5)+154%x~(17/5)+115%x~(16/7)+168*x"(28/5)+392*x"(32/5)-
42%x~(33/5)+42%x"(37/5)-49%x"(38/5)+80%x"(37/7)-21%x"(42/5)-75%x"(44/7)-:
60*x"(51/7) )/ (35*Xx"10+210* X 9+875*X 8+1680*X"7+2240*X6+70* X 5+210*X 4+560*x"3+35)

>> pretty(ans)

13/5 17/5 16/7 28/5 32/5 33/5
(126 x + 154 x + 115 x + 168 x + 392 x - 42 x +
37/5 38/5 37/7 42/5 44/7 51/7
42 x - 49 x + 80 X - 21 x - 75 x - 60 X )/
10 9 8 7 6 5 4 3

(35 x + 210 x + 875 x + 1680 x + 2240 X + 70 x + 210 X + 560 x + 35)
>>simple(ans)
simplify:
(X" (16/7)*(80*x"3-75%x 4-60*x 5+126*x" (11/35)+154*x"(39/35)+168*x" (116/35)+3 :
92%x~(144/35)-42%x~(151/35)+42*x~(179/35)-49*x~ (186/35)-21%x"(214/35)+115))/ :
(35%(X"5+3*XxN4+8*x 3+1)"2)
radsimp:
(126*x7(13/5)+154*x"(17/5)+115%x~(16/7)+168*x"(28/5)+395*x"(32/5)-:
42%x~(33/5)+42%Xx"(37/5)-49%x(38/5)+80%x"(37/7)-21%x"(42/5)-75*x"(44/7)-:
60*XA(51/7))/(35*XA10+210*XA9+875*XA8+1680*XA7+2240*XA6+70*XA5+210*XA4+560*XA3+35)§
simplify(100):
(X7 (16/7)*(80*x"3-75%x 4-60*x 5+126*Xx" (11/35)+154*x"(39/35)+168*x"(116/35)+3 :
92%x"(144/35)-42%x"(151/35)+42*%x(179/35)-49%x~ (186/35)-21*x"(214/35)+115))/
(35%(X"5+3*XxN4+8%*x 3+1)"2)
combine(sincos):
(126*x~(13/5)+154%x~(17/5)+115%x~(16/7)+168%*x"(28/5)+395%x~(32/5)-:
42*XA(33/5)+42*XA(37/5)—49*XA(38/5)+80*XA(37/7)—21*XA(42/5)—75*XA(44/7)—;
60*XA(51/7))/(35*XA10+210*XA9+875*XA8+1680*X“7+2240*XA6+70*XA5+210*XA4+560*XA3+35);



CapiTUuLO 2 CALCULO DE DERIVADAS

combine(sinhcosh):

(126*%x7(13/5)+154%x~(17/5)+115%x~(16/7)+168*x(28/5)+392%x"(32/5)-
42%x"(33/5)+42*%x"(37/5)-49%x(38/5)+80%x" (37/7)-21%x"(42/5)-75*x"(44/7)~ :
60*x7(51/7) )/ (35%X 10+210%X 9+875*X A 8+1680*X 7+2240*X 6+70*X 5+210*X 4+560*x"3+35)

combine(1ln):

(126*x“(13/5)+154*xA(17/5)+115*x“(16/7)+168*x“(28/5)+392*x“(32/5)—é
42%x~(33/5)+42%x"(37/5)-49%x"(38/5)+80*x"(37/7)-21*x"(42/5)-75*x"(44/7)- :
60*x“(51/7))/(35*x“19+219*x“9+875*x“8+1680*xA7+224e*x“6+70*xA5+210*x“4+560*x“3+35)g

factor:

—((x~(1/35))"80*(75*x"4-80*x"3+60*x"5-126%x"(11/35)-154%x"(39/35)-:
168*x~(116/35)-392%x"(144/35)+42%x~(151/35)-42%x"(179/35)-
49%x(179/35)+21*x" (214/35)-115) )/ (35% (X 5+3*X 4+8%Xx"3+1)"2) E

expand:

(126*x~(13/5) )/ (35*x 10+210*X"9+875*X"8+1680* X\ 7+2240*X"6+70* X 5+210*X "4+560*x"3+35) +
(154*x~(17/5) )/ (35*x 10+210*X"9+875*X"8+1680* X\ 7+2240*X"6+70*X5+210*X "4+560*x"3+35) +
(115*x~(16/7) )/ (35*X 10+210*X"9+875*X"8+1680* X\ 7+2240* X "6+70*X5+210*X *4+560*x"3+35) +
(164*x"(28/5) )/ (35*x 10+210*X"9+875*X"8+1680* X\ 7+2240*X"6+70* X 5+210*X *4+560*x"3+35) +
(392*x7(32/5) )/ (35*x"10+210*X"9+875*X"8+1680* X\ 7+2240*X"6+70* X 5+210*X "4+560*x"3+35) -
(42*XA(33/5))/(35*XA10+210*XA9+875*XA8+1680*XA7+2240*XA6+70*XA5+21@*XA4+560*XA3+35)+;
(42*x~(37/5) )/ (35*x"10+210*x"9+875*x"8+1680* X 7+2240* X 6+70*X5+210* X 4+560*X"3+35) - :
(49*XA(38/5))/(35*XA10+210*XA9+875*XA8+1680*XA7+2240*XA6+70*XA5+21@*XA4+560*XA3+35)+;
(80*XA(37/7))/(35*XA10+210*XA9+875*XA8+1680*XA7+2240*XA6+70*XA5+21@*XA4+560*XA3+35)—;
(21*x~(42/5))/ (35*x"10+210*x"9+875*x"8+1680* X\ 7+2240* X 6+70* X 5+210*X 4+560*X"3+35) - :
(75*XA(44/7))/(35*XA10+210*XA9+875*XA8+1680*XA7+2240*XA6+70*XA5+210*XA4+560*XA3+35)—§
(60*x"(51/7) )/ (35*x"10+210*x"9+875*X 8+1680* X" 7+2240*X "6+ 70*x"5+210*x4+560*x"3+35)

combine:

(126*x“(13/5)+154*xA(17/5)+115*x“(16/7)+168*x“(28/5)+392*x“(32/5)—E
42%x"(33/5)+42%x"(37/5)-49%x"(38/5)+80*x~(37/7)-21*x"(42/5)-75%x"(44/7)-:
60*x"(51/7))/ (35*X"10+210*X"9+875*x 8+1680* X 7+2240*X"6+70* X 5+210*X 4+560*Xx"3+35) :

rewrite(exp):

(126%*x7(13/5)+154%x"(17/5)+115%x~(16/7)+168*x"(28/5)+392%*x"(32/5)~:
42%x~(33/5)+42%x"(37/5)-49%X"(38/5)+80%x"(37/7)-21%x"(42/5)-75%x"(44/7 )~ :
60*x"(51/7) )/ (35*X 10+210*x"9+875% X 8+1680*X 7+2240* X 6+70* X 5+210* X 4+560*x"3+35) :

rewrite(sincos):

(126%x7(13/5)+154%x"(17/5)+115%x~(16/7)+168%x"(28/5)+392%*x"(32/5)-
42%x"(33/5)+42%x"(37/5)-49%x"(38/5)+80*x"(37/7)-21*x"(42/5)-75%x"(44/7)-
60*X~(51/7) )/ (35*X"10+210%X"9+875*X 8+1680*X7+2240* X \6+70*X 5+210* X 4+560*x3+35) :

rewrite(sinhcosh):

(126*x“(13/5)+154*xA(17/5)+115*x“(16/7)+168*x“(28/5)+392*x“(32/5)—;
42%x7(33/5)+42*x"(37/5)-49%x"(38/5)+80*x"(37/7)-21*x"(42/5)-75%x"(44/7)- :
60*x"(51/7))/(35%x"10+210*X"9+875*X"8+1680*x7+2240*X"6+70*X"5+210* X 4+560*x"3+35) :

rewrite(tan):

(126%x7(13/5)+154%x"(17/5)+115%x~(16/7)+168*x(28/5)+392%x"(32/5)-
42%x"(33/5)+42*x"(37/5)-49%x N (38/5)+80*x N (37/7)-21%x"(42/5)-75%x (44/7)~ :
60*x"(51/7) )/ (35*x 10+210*X 9+875% X 8+1680*X 7+2240*X 6+70* X 5+210*X 4+560*x 3+35)
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mwcos2sin:

(126%x7(13/5)+154%x"(17/5)+115%x~(16/7)+168*x"(28/5)+392%x"(32/5)-
42%x"(33/5)+42*x"(37/5)-49%x"(38/5)+80*x"(37/7)-21*x"(42/5)-75%x (44/7)~ :
60*x"(51/7) )/ (35*X 10+210*X 9+875% X 8+1680*X 7+2240*X 6+70* X 5+210*X 4+560*x 3+35)

collect(x):

(126%x7(13/5)+154%x"(17/5)+115%x"(16/7)+168*x"(28/5)+392%x"(32/5)-
42%x7(33/5)+42*x"(37/5)-49*x"(38/5)+80*x"(37/7)-21*x"(42/5)-75*x"(44/7)- '
60*Xx"(51/7) )/ (35*X 10+210*X 9+875% X 8+1680*X 7+2240*X 6+70* X 5+210*X 4+56@*X 3+35)

ans=

(XA(16/7)* (80*X"3-75* X 4-60* X 5+126%x" (11/35)+154% X (39/35)+168*x"(116/35)+3 :
92%x"(144/35)-42*x"(151/35)+42*x"(179/35)-49*x" (186/35)-21*x"(214/35)+115) )/ :
(35% (XA5+3*x 4+8*X"3+1)2) :

>> pretty(ans)

16/7 3 4 5 11/35 39/35 116/35
(x (80 x - 75 x - 60 x + 126 X + 154 x + 168 x +
144/35 151/35 179/35 186/35 214/35
392 x - 42 x + 42 x - 49 x - 21 x + 115)) /
5 4 3 2

(35 (x +3x +8x +1))

1.2. DERIVADAS APLICANDO LA REGLA DE LA CADENA

Calcule la derivada de primer orden de las siguientes funciones:

EJEMPLO 1

y- Ux® +3x

x> +2x

1
3 3 3

y::(x +3x)

(x3 + 2x)E

(1)(x3 +3x)7 (3¢ +3) (€ + 207 (4 3x)F (1)(x3 +2x)7 (3¢ +2)
o3 2

x> +2x
Operando, eliminando los exponentes negativos y simplificando tenemos que:

, x* +5x* +2

" _2€/x_7\/(x2 +2) 3/(xZ +3)
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Con MATLAB

>> syms X
>> A=(x"3+3*x)"(1/3)

A =

(xA3 + 3*x)~(1/3)

>> B=(x"3+2*x)"(1/2)
B =

(X3 + 2%x)"(1/2)

>> diff((A/B),x)

ans =

(3*x"2 + 3)/(3*(x"3 + 2*¥x)"(1/2)*(x"3 + 3*x)"(2/3)) - ((X"3 + 3*x)"(1/3)*(3*x"2 +
2))/(2*¥(x*3 + 2*x)~(3/2)) :

>> pretty(ans)

>> simple(ans)

simplify:

—(XM(XPA + 5FxA2 + 2)) /(2% (x*¥(xP2 + 2))A(3/2)*(x*(x"2 + 3))~(2/3))
radsimp:

(3*%x72 + 3)/(3*(x"3 + 2*x)M(1/2)*(x"3 + 3*x)7(2/3)) - ((x*3 + 3*x)~(1/3)*(3*x"2 +§
2))/(2*¥(x"3 + 2*x)"(3/2))

simplify(100):
= (X*(XMNA45*x242) ) / (2% (X" 3+2%x) N (3/2) * (x3+3*x) " (2/3))
combine(sincos):

(3*XA2+3)/(3*(XA3+2*X)A(l/Z)*(XA3+3*X)A(2/3))—((XA3+3*X)A(1/3)*(3*XA2+2))/é
(2% (x"3+2*x)"~(3/2)) :

combine(sinhcosh):

(3*XA2+3)/(3*(XA3+2*X)A(l/Z)*(XA3+3*X)A(2/3))—((XA3+3*X)A(1/3)*(3*XA2+2))/é
(2% (x"3+2*x)~(3/2)) :

combine(1ln):

(3*xA2+3)/(3*(XA3+2*X)A(1/2)*(xA3+3*x)A(2/3))—((xA3+3*x)A(1/3)*(3*XA2+2))/é
(2% (x"3+2*x)"(3/2)) :
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factor:
—(X*(XMA4+5*x2+42) ) / (2% (2*x+Xx"3) M (3/2) ¥ (3*x+x"3) " (2/3))
expand:

1/ ((X"3+2*x)M(1/2)* (x23+3*x) N (2/3) ) - (X*3+3*x)M(1/3) / (XA3+2*x) A (3/2)+x"2/ ((x"3+
2¥x)A(1/2)*(X3+3*Xx) M (2/3) )= (3*xA2* (xM3+3*x) N (1/3) ) / (2% (xA3+2*x)~(3/2))

combine:

(xA241) 7 ((XA3+2%x) A (1/2) % (xA3+3%x)A(2/3) ) = (X 3+3*x) A (1/3)*((3*x~2)/2+1)) / (X 3+
2%x)~(3/2)

rewrite(exp):

(3*xA2+3)/(3*(xA3+2*x)A(1/2)*(xA3+3*x)A(2/3))-((xA3+3*x)A(1/3)*(3*xA2+2))/§
(2% (x*3+2%x)~(3/2)) ;

rewrite(sincos):

(3*xA2+3)/(3*(x“3+2*x)A(1/2)*(XA3+3*X)A(2/3))—((XA3+3*X)A(1/3)*(3*XA2+2))/é
(2% (x"3+2%x)"(3/2)) :

rewrite(sinhcosh):

(3*xA2+3)/(3*(xA3+2*x)A(1/2)+(XA3+3*X)A(2/3))—((xA3+3*x)A(1/3)*(3*XA2+2))/;
(2% (x"3+2*x)"~(3/2)) :

rewrite(tan):

(3*xA2+3)/(3*(xA3+2*x)A(1/2)*(xA3+3*x)A(2/3))-((xA3+3*x)A(1/3)*(3*xA2+2))/§
(2% (xA3+2%x)~(3/2)) :

collect(x):

XAZ*(l/((X“3+2*X)“(1/2)*(X“3+3*X)“(2/3))-(3*(XA3+3*X)“(1/3))/é
(2% (x"N342%x)N(3/2)))+1/ ((X"3+2%x)A(1/2)* (X 3+3*x) 7 (2/3))-(x"3+3*x)~(1/3)/ :
(x"3+2%x)~(3/2) :

mwcos2sin:

(3*xA2+3)/(3*(x“3+2*x)A(1/2)*(XA3+3*X)A(2/3))—((XA3+3*X)A(1/3)*(3*XA2+2))/g
(2% (x*3+2%x)~(3/2)) z

ans=
—(X* (XM A+5*xA2+2) ) / (2% (xA3+2%x) A (3/2) * (xA3+3%x) A (2/3))

>> pretty(ans)
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EJEMPLO 2
1
L X xR X3

Vx+1

1 1
X +x2 +x3
-

(x+1)2

1= 1= 1 4 AN -
2x+5x2 +§x3 (x+1)2 =] x* +x2 +x3 (2](x+1)2

y= x+1

Operando, eliminando exponentes negativos y simplificando:

y,_9i/x78+123/x_5—x+33/;+2
63 \(x+1)

Con MATLAB

5> syms x
>> A=xA2+(xM(1/2))+(x*(1/3))

A =
XA2 + XM(1/2) + xM(1/3)
>> B=(x+1)"(1/2)

B =

(x + 1)7(1/2)

>> diff((A/B),x)

ans =

(2*x + 1/(2*x"(1/2)) + 1/(3*x"(2/3)))/(x + 1)~(1/2) - (X2 + x~(1/2) + xA(1/3))/§
(2%(x + 1)7(3/2))

>> pretty(ans)

1 1
2 X + ------ + -----
1/2 2/3 2 1/2 1/3
2 X 3 x X + X + X
1/2 3/2
(x + 1) 2 (x + 1)

>> collect(ans)

ans =

(2%x)/(x + 1)7(1/2) + (1/(2*x™(1/2)) + 1/(3*x”(2/3)))/(x + 1)~(1/2) - x"2/(2*(x +§
1)7(3/2)) - (x(1/2) + x~(1/3))/(2*(x + 1)*(3/2))
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1 1
______ 4+ -
1/2 2/3 2 1/2 1/3
2 X 2 X 3 X X X + X
__________ T
1/2 1/2 3/2 3/2
(x + 1) (x + 1) 2 (x + 1) 2 (x + 1)

>> simple(ans)

simplify:

(x2(1/6)/2 - x/6 + 2*¥x~(5/3) + (3*x"(8/3))/2 + 1/3)/(x(2/3)*(x + 1)7(3/2))
radsimp:

(2*%x)/(x + 1)~(1/2) + (1/(2*x™(1/2)) + 1/(3*x"(2/3)))/(x + 1)"(1/2) - x"2/(2*(x +§
1)7(3/2)) - (xM(1/2) + x™(1/3))/(2*(x + 1)~(3/2))

simplify(100):
(12%x + 9*x72 + 3/x7(1/2) - x™(/3) + 2/x7(2/3))/(6*(x + 1)~ (3/2))
combine(sincos):

(2*%x)/(x + 1)~(1/2) + (1/(2*x™(1/2)) + 1/(3*x"(2/3)))/(x + 1)"(1/2) - x"2/(2*(x +§
1)~ (3/2)) - (xM(1/2) + x™(1/3))/(2*(x + 1)~(3/2))

combines(sinhcosh):

(2*x)/(x + 1)M(1/2) + (1/(2*x™(1/2)) + 1/(3*x~(2/3)))/(x + 1) (1/2) - x"2/(2*(x +§
1)7(3/2)) = (x(1/2) + x~(1/3))/(2*(x + 1)~(3/2))

combine(1ln):

(2*x)/(x + 1)~ (1/2) + (1/(2*x~(1/2)) + 1/(3*x*(2/3)))/(x + 1)~ (1/2) - x"2/(2*(x +§
1)M(3/2)) = (x(1/2) + x~(1/3))/(2*(x + 1)7(3/2))

factor:
-(x - 3*x"(1/6) - 12*x~(5/3) - 9*x~(8/3) - 2)/(6*x~(2/3)*(x + 1)7(3/2))
expand:

(2*x)/(x + 1)7(1/2) + 1/(2*x~(1/2)*(x + 1)~ (1/2)) - x”2/(2*(x + 1)~(3/2)) - xA(1/2)/§
(2%(x + 1)M(3/2)) + 1/(3*x"(2/3)*(x + 1)7(1/2)) - x~(1/3)/(2*(x + 1)7(3/2)) E

combine:

(2*x)/(x + 1)~ (1/2) = (x™(1/2)/2 + x~(1/3)/2)/(x + 1)~ (3/2) + (1/(2*x"(1/2)) + 1/5
(3*x7(2/3)))/(x + 1)~(1/2) + x™2/(2*(x + 1)~(3/2))

rewrite(exp):

(2%x)/(x + 1)M(1/2) + (1/(2*x™(1/2)) + 1/(3*x~(2/3)))/(x + 1) (1/2) - x"2/(2*(x +§
1)7(3/2)) + (x(1/2) + x~(1/3))/(2*(x + 1)~(3/2))
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rewrite(sincos):

(2*¥x)/(x + 1)7M(1/2) + (1/(2*x~(1/2)) + 1/(3*x”(2/3)))/(x + 1)~ (1/2) - x*2/(2*(x +§
1)M(3/2)) + (xM(1/2) + x™M(1/3))/(2*(x + 1)~(3/2))

rewrite(sinhcosh):

(2*x)/(x + 1)7~(1/2) + (1/(2*x~(1/2)) + 1/(3*x*(2/3)))/(x + 1)~ (1/2) - x"2/(2*(x +§
1)M(3/2)) + (xM(2/2) + x2(1/3))/(2*(x + 1)7(3/2))

rewrite(tan):

(2*%x)/(x + 1)~(1/2) + (1/(2*x~(1/2)) + 1/(3*x"(2/3)))/(x + 1)"(1/2) - x"2/(2*(x +§
1)7(3/2)) + (xM(1/2) + x™(1/3))/(2*(x + 1)~(3/2))

collect(x):

(2%x)/(x + 1)A(1/2) + (1/(2*x~(1/2)) + 1/(3*x7(2/3)))/(x + 1)~(1/2) - x~2/(2*(x +§
1)7(3/2)) + (x2(1/2) + x*(1/3))/(2%(x + 1)~(3/2))

mwcos2sin:

(2%x)/(x + 1)7(1/2) + (1/(2*x™(1/2)) + 1/(3*x”(2/3)))/(x + 1)~(1/2) - x"2/(2*(x +§
1)7(3/2)) - (x7(1/2) + x™(1/3))/(2*(x + 1)7(3/2))

ans =
(12%x + 9*x72 + 3/x7(1/2) - x~(1/3) + 2/x7(2/3))/(6*(x + 1)~(3/2))
>> pretty(ans)

2 3 1/3 2
12 x + 9 x + ---- - X + ----

>> A=9* (XM (8/3))+(12*%x7(5/3))=(X)+(3*(x"(1/6)))+2
A =

3RXA(1/6) - X + 12%x7(5/3) + 9*x~(8/3) + 2

>> C=(6*x~(2/3))

C =

6*x"(2/3)

>> D=(x+1)~(3/2)

D =

(x + 1)7(3/2)

>> collect(((A)/(C,D)),x)
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(3*xA(1/6) + 12*xA(5/3) + 9*xA(8/3) + 2)/(6*xA(2/3)*(x + 1)7(3/2)) - XA(1/3)/(6*(X§
+ 1)7(3/2)) |

>> pretty(ans)

>> simple(ans)

simplify:

(x"(1/6)/2 - x/6 + 2*¥x~(5/3) + (3*x"(8/3))/2 + 1/3)/(x*(2/3)*(x + 1)7(3/2))
radsimp:

(3%xA(1/6) + 12%xA(5/3) + 9%xA(8/3) + 2)/ (6% (2/3)*(x + 1)(3/2)) - x*(1/3)/(6%(x .
+ 1)7(3/2)) :

simplify(100):
(12*x + 9*x”2 + 3/x~(1/2) - x~(1/3) + 2/x™(2/3))/(6*(x + 1)~ (3/2))
combine(sincos):

(3*¥x~(1/6) + 12*x~(5/3) + 9*x~(8/3) + 2)/(6*x~(2/3)*(x + 1)~(3/2)) - XA(1/3)/(6*(x§
+ 1)7(3/2)) :

combine(sinhcosh):

(3*x7(1/6) + 12%x7(5/3) + 9*xA(8/3) + 2)/(6%x"(2/3)*(x + 1)~(3/2)) - xA(1/3)/(6*(x§
+ 1)7(3/2)) e

combine(1ln):

(3*¥x~(1/6) + 12*x~(5/3) + 9*x~(8/3) + 2)/(6*x*(2/3)*(x + 1)~(3/2)) - XA(1/3)/(6*(x§
+ 1)7(3/2)) :

factor:
-(x - 3*x~(1/6) - 12*x~(5/3) - 9*x~(8/3) - 2)/(6*x~(2/3)*(x + 1)"(3/2))
expand:

(2%x)/(x + 1)7(3/2) + (3*x72)/(2*(x + 1)7(3/2)) + 1/(2*x~(1/2)*(x + 1)~(3/2)) —;
xM(1/3)/(6*(x + 1)7(3/2)) + 1/(3*x"(2/3)*(x + 1)~ (3/2)) :

combine:

(XM(1/6)/2 + 2%x7(5/3) + (3%xA(8/3))/2 + 1/3)/(x7(2/3)*(x + 1)A(3/2)) - xA(1/3)/ '
(6*(x + 1)~ (3/2)) ?

rewrite(exp):
(3*x7(1/6) + 12*x~(5/3) + 9*x”(8/3) + 2)/(6*x"(2/3)*(x + 1)"(3/2)) - xA(1/3)/(6*(x§
+ 1)7(3/2)) 5
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rewrite(sincos):

(3*x7(1/6) + 12*%x7(5/3) + 9%x™(8/3) + 2)/(6*x (2/3)*(x + 1)~(3/2)) - X"(1/3)/(6*(x§
+ 1)7(3/2)) :

rewrite(sinhcosh):

(3*x7(1/6) + 12*x7(5/3) + 9*x"(8/3) + 2)/(6*x"(2/3)*(x + 1)~(3/2)) - xA(1/3)/(6*(xé
+ 1)7(3/2))

rewrite(tan):

(3% (1/6) + 12%xA(5/3) + 9FxA(8/3) + 2)/(65xA(2/3)*(x + 1)A(3/2)) - xA(1/3)/(6%(x
+ 1)7(3/2)) é

collect(x):

(3*x7(1/6) + 12*%x7(5/3) + 9%x (8/3) + 2)/(6*x (2/3)*(x + 1)~ (3/2)) - X"(1/3)/(6*(x§
+ 1)7(3/2)) E

mwcos2sin:

(3*x7(1/6) + 12*x7(5/3) + 9*x"(8/3) + 2)/(6*x"(2/3)*(x + 1)~(3/2)) - xA(1/3)/(6*(x§
+ 1)7(3/2))

ans =
(12%x + 9%x"2 + 3/x7(1/2) - x*(1/3) + 2/x7(2/3))/(6*(x + 1)~(3/2))

>> pretty(ans)

EJEMPLO 3
1 4
y= (xz + 5) (3 +3x)
1V 2 s () A
y'= 4(x2 + SJ (EX 2 J(x2 +3x) +(x2 + 5] (5) (x2 +3x) (2x+3)

Simplificando y factorizando:

3
y'=x (x+3)" (Vx +5) (12x2 +50x + 21X + 75)
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Con MATLAB

>> syms X
>> A=(x"(1/2)+5)"(4)

A =
(x~(1/2) + 5)"4

>> B=(xA2+3*x)(5)

B =

(XA2 + 3*x)"5

>> diff((A*B),x)

ans = E
(2%(xA2 + 3*X)A5*(XA(1/2) + 5)73)/xM(1/2) + 5*(XA2 + 3*x)M*(2%x + 3)*(xA(1/2) + 5)A4§

>>pretty(ans)

2 (x + 3 x) (x + 5) 2 4 1/2 4
------------------------- +5 (x +3x) (2x+ 3) (x + 5)

>> simple(ans)

simplify:

XM (xM(1/2) + 5)73*%(x + 3)M*¥(50*x + 21*x”(1/2) + 12*x”~(3/2) + 75)

radsimp:

(2% (x™2 + 3*X)N5*¥ (XM (1/2) + 5)73)/xM(1/2) + 5*(X"2 + 3*x)M*(2*x + 3)*(x~(1/2) + 5)“42
simplify(100): :
(2% (xM2+3*x)A5* (XA (1/2)45)73) /XN (1/2)+5* (XA 2+3*Xx) M* (2 x+3) * (X (1/2)+5) "4
combine(sincos):

(2% (xM2+3*X)A5* (XA (1/2)45)73) /XN (1/2)+5% (XA 2+3*Xx) M* (2¥x+3) * (X (1/2)+5) "4
combine(sinhcosh):

(2% (xM2+3*X)A5* (XA (1/2)45)73) /XN (1/2)+5% (XA 2+3*Xx) M* (2 x+3) * (X (1/2)+5) "4
combine(1ln)

(2% (xM2+3*X)A5* (XA (1/2)45)73) /XN (1/2)+5* (XA 2+3*Xx) M* (2*¥x+3) * (X (1/2)+5) "4

factor:

(X2 (1/2))"8*(50*x+21*x"(1/2)+12*x~(3/2)+75)*(x*(1/2)+5)"3*(x+3) "4

expand:

759375%xA4 + 1737450%xA5 + 1608201 X6 + 777240%x 7 + 208305*X"8 + 29650*x 9+1815%X 10
+ 668250%x7(9/2) + 12*x 11 + 1347840%x~(11/2) + 1073250*x”(13/2) + 428400*x"(15/2)
+ 88350*xA(17/2) + 8480*x"(19/2) + 230*x"(21/2)
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combine:

(2% (XA243%X)A5* (XA (1/2)45)A3) /XA (1/2)+ (X 2+3%X) M* (10%x+15)* (XA (1/2)+5) "4
rewrite(exp):

(2% (XA243%X)A5* (XA (1/2)+5)A3) /XA (1/2)+5% (X 2+3%X) AA* (2%x+3 ) * (XA (1/2)+5) "4
rewrite(sincos):

(2% (XA24+3%X)A5* (XA (1/2)+5)A3) /XA (1/2)+5% (XA 2+3%X) AA* (2%x+3 ) * (X (1/2)+5) "4
rewrite(sinhcosh):

(2% (XA2+3%X)A5* (XA (1/2)+5)"3) /XA (1/2)+5% (XA 2+3*X) AA* (2%x+3 ) * (X (1/2)+5) "4
rewrite(tan):

(2% (XA243%X)A5* (XA (1/2)+5)A3) /XA (1/2)+5% (XA 2+3%X) AA* (2%x+3 ) * (XA (1/2)+5) "4
collect(x): .
XA9*(10*(x“(1/2)+5)A4+(30*(XA(1/2)+5)A3)/XA(1/2))+xA8*(135*(x“(1/2)+5)“4+(180*é
(XM(1/2)+5)"3) /X (1/2) )+x"7*(720* (X" (1/2)+5) "4+ (540* (X" (1/2)+5)"3) /x"(1/2) )+x"6 :
*(1890*(xA(1/2)+5)A4+(81e*(xA(1/2)+5)A3)/xA(1/2))+xA5*(2439*(xA(1/2)+5)A4+(486*e
(XM(1/2)45)73) /X (1/2))+1215%x 4% (XA (1/2)+5) M+2%xA (19/2) * (x~(1/2)+5) "3 E
mwcos2sin:

(2% (XM 24+3%X)A5* (XA (1/2)+5)A3) /XA (1/2)+5% (XA 2+3%X) A4* (2%x+3 ) * (X (1/2)+5) "4

ans=

XAA* (XN (1/2)+5)A3% (x+3) A% (50%x+21%xA (1/2)+12%xA(3/2)+75)

>> pretty(ans)

4 1/2 3 4 1/2 3/2
X (X +5) (x+3) (50 x + 21 x + 12 x + 75)

EJEMPLO 4

XXX
Ux?+3
X +x+x”

@2+3ﬁ

@x+1+05x”5XXp+ﬂi—(i)@2+3)foXxA+x+x“)
v'= 2

(x2 + 3)4

X+1+40,5x%° x2+3%— 2 +x+x° x2+3_73
z :
y'= P
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Operando, eliminando exponentes negativos y simplificando:

7 D) 8

|32 +x2 +12x2 + 64X +3
- 5
2Jx(x* +3)¢
Con MATLAB
. >> syms X
>> A=(x"2+x+(x"(0.5)))
A =

X + XA2 + x~(1/2)
>> B=(x"2+3)~(1/4)
?ij + 3)7(1/4)
>> diff((A/B),x)

ans = 3
(2%x + 1/(2*x~(1/2)) + 1)/ (X2 + 3)™M(1/4) - (X*(X + x*2 + x*(1/2)))/(2*¥(x*2 + 3)~(5/4))

>> pretty(ans)

1
2 X + ------ + 1
1/2 2 1/2
2 x X (X +XxX +x )
2 1/4 2 5/4
(x + 3) 2 (x + 3)

>> collect(ans)

ans = :
(=1/(2%(x"2 + 3)"(5/4)))*x"3 + (-1/(2%(x"2 + 3)~(5/4)))*x"2 + (2/(x*2 + 3)"(1/4) :
- XM(1/2)/(2%(x*2 + 3)7(5/4)))*x + (1/(2*x~(1/2)) + 1)/(x*2 + 3)~(1/4) :

>> pretty(ans)

1.
------ + 1
/ 1/2 \ 1/2
3 2| 2 X | 2 x
HL X + #1 X+ | mmmmmmmmeme o e | x + ==--mmeeme-
| 2 1/4 2 5/4 | 2 1/4
\ (x + 3) 2 (x + 3) / (x + 3)
where
1
#HL == - oo
2 5/4
2 (x + 3)

>> simple(ans)
simplify:
(6*x~(1/2) + 12*x7(3/2) + x™(5/2) + 3*x™(7/2) + 3)/(2*x"~(1/2)*(x*2 + 3)~(5/4))
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radsimp: E
(1/(2*x~(1/2)) + 1)/(x*2 + 3)~(1/4) - x*2/(2*(x"2 + 3)~(5/4)) - x"3/(2*(x2 + 2)~(5/4))
+ XM(2/ (X2 + 3)M(1/4) - xM(1/2)/(2%(x"2 + 3)~(5/4))) i

simplify(100):
(12%x + x"2 + 3/xM(1/2) + 3*x*3 + 6)/(2*(x 2 + 3)~(5/4))

combine(sincos): E
(1/(2*x"(1/2)) + 1)/(x*2 + 3)"(1/4) - x72/(2*(x"2 + 3)~(5/4)) - x"3/(2*(x*2 + 3)~(5/4))
+ X*¥(2/(x*2 + 3)M(1/4) - x~(1/2)/(2*(x*2 + 3)~(5/4))) :

combine(sinhcosh): :
(1/(2*x"(1/2)) + 1)/(x"2 + 3)"(1/4) - x*2/(2*(x"2 + 3)~(5/4)) - x"3/(2*(x*2 + 3)~(5/4))
+ X*¥(2/(x*2 + 3)7M(1/4) - x~(1/2)/(2*(x*2 + 3)~(5/4))) :

combine(1ln) E
(-17(2%(x*2 + 3)7(5/4)))*x"3 + (-1/(2*(x*2 + 3)~(5/4)))*x"2 + (2/(x*2 + 3)"~(1/4) -
XM(1/2)/(2%(x”2 + 3)7M(5/4)))*x + (1/(2*x~(1/2)) + 1)/(x"2 + 3)~(1/4)

factor:
(6*xM(1/2) + 12*x~(3/2) + x~(5/2) + 3*x™(7/2) + 3)/(2*x™(1/2)*(x*2 + 3)"(5/4))

expand: E
(2*%x)/(x"2 + 3)M(1/4) + 1/(x"2 + 3)™M(1/4) + 1/(2*x~(1/2)*(x*2 + 3)™(1/4)) - x"2/:
(2%(x"2 + 3)7(5/4)) - x*3/(2¥(x*2 + 3)~(5/4)) - x"(3/2)/(2*(x"2 + 3)"(5/4)) :

combine: E
(1/(2*x7(1/2)) + 1)/ (x*2 + 3)™N(1/4) - x*2/(2*%(x"2 + 3)"(5/4)) - x*3/(2*(x*2 + 3)~(5/4))
+ X*(2/(x"2 + 3)7M(1/4) - xM(1/2)/(2*%(x*2 + 3)7~(5/4))) E

rewrite(exp): ;
(1/(2*x~(1/2)) + 1)/ (x*2 + 3)™N(1/4) - x*2/(2*%(x"2 + 3)"(5/4)) - x*3/(2*(x*2 + 3)~(5/4))
+ x*¥(2/(x*2 + 3)7(1/4) - x™(1/2)/(2*(x”2 + 3)~(5/4))) :

rewrite(sincos): E
(1/(2*x~(1/2)) + 1)/ (x*2 + 3)M(1/4) - x™2/(2*¥(x"2 + 3)"~(5/4)) - x"3/(2*(x"2 + 3)"(5/4))
+ X*(2/(x*2 + 3)M(1/4) - xM(1/2)/(2*(x*2 + 3)~(5/4))) 5

rewrite(sinhcosh): E
(-1/(2*%(x™2 + 3)7(5/4)))*x"3 + (-1/(2*(x"2 + 3)7(5/4)))*x"2 + (2/(x"2 + 3)~(1/4):
- X™M(1/2)/(2*¥(x"*2 + 3)7(5/4)))*x + (1/(2*x~(1/2)) + 1)/(x"2 + 3)~(1/4) E

rewrite(tan): E
(-1/(2%(x"2 + 3)7(5/4)))*x*3 + (-1/(2*(x"2 + 3)"(5/4)))*x"2 + (2/(x"2 + 3)"(1/4):
- X™M(1/2)/(2*¥(x”*2 + 3)™(5/4)))*x + (1/(2*x~(1/2)) + 1)/(x*2 + 3)~(1/4) E

mwcos2sin: E
(1/(2%x7(1/2)) + 1)/(x"2 + 3)~(1/4) - x72/(2¥(x*2 + 3)7(5/4)) - x*3/(2*(x"2 +:
3)7(5/4)) + x*(2/(x”2 + 3)7(1/4) - x~(1/2)/(2*(x"2 + 3)~(5/4))) E

collect(x): E
(=1/7(2%(x*2 + 3)7(5/4)))*x*3 + (=1/(2*(x"2 + 3)"(5/4)))*x"2 + (2/(x"2 + 3)"(1/4):
- X™M(1/2)/(2*¥(x”*2 + 3)7(5/4)))*x + (1/(2*x~(1/2)) + 1)/(x*2 + 3)~(1/4) :

ans =
(12%x 4+ x"2 + 3/x~(1/2) + 3*x"3 + 6)/(2*(x"2 + 3)~(5/4))
>> pretty(ans)

2 3 3
12 X + X + ---- +3 X + 6
1/2
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Manualmente:

>> E=(3*%(x"(7/2)))
E =
3*x7(7/2)

>> F=x"(5/2)
F =
x"(5/2)

>> G=12*x"(3/2)
G—=
12*x7(3/2)

>> H=(6*(x"(1/2)))
H =
6*x"(1/2)

>> I=3
I=
3

>> J=x"(1/2)

J =

x™(1/2)

>> K=(x"2+3)7(5/4)

K =
(x"2 + 3)7~(5/4)

>> collect (((E+F+G+H+I)/(3*K)),x)
ans =
(6*x7(1/2) + 12*x7(3/2) + x~(5/2) + 3*x~(7/2) + 3)/(x*(1/2)*(x"2 + 3)~(5/4))

>> pretty(ans)

>> simple(ans)
simplify:
(6*x~(1/2) + 12*x~(3/2) + x~(5/2) + 3*x7(7/2) + 3)/(x(1/2)*(x*2 + 3)~(5/4))

radsimp:
(6*x~(1/2) + 12*x~(3/2) + x™(5/2) + 3*x™(7/2) + 3)/(x (1/2)*(x*2 + 3)~(5/4))

simplify(100):
(12%x + x"2 + 3/x”(1/2) + 3*x"3 + 6)/(x"2 + 3)~(5/4)

combine(sincos):
(6*x~(1/2) + 12*x~(3/2) + x~(5/2) + 3*x™(7/2) + 3)/(x(1/2)*(x*2 + 3)~(5/4))

combine(sinhcosh):
(6*x"~(1/2) + 12*x7(3/2) + x~(5/2) + 3*x7(7/2) + 3)/(x(1/2)*(x*2 + 3)~(5/4))

combine(1ln):
(6*x~(1/2) + 12*x7(3/2) + x~(5/2) + 3*x™(7/2) + 3)/(x(1/2)*(x*2 + 3)~(5/4))
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factor:
(6*%xM(1/2) + 12*x™(3/2) + x™(5/2) + 3*x~(7/2) + 3)/(x*(1/2)*(x*2 + 3)~(5/4))

expand: E
(12*%x)/(x"2 + 3)7(5/4) + 6/(x"2 + 3)~(5/4) + x"2/(x"2 + 3)"~(5/4) + 3/(x"(1/2)* (XAZ
+ 3)7(5/4)) + (3*x"3)/(x"2 + 3)~(5/4)

combine:
(6*x7(1/2) + 12*x”(3/2) + x™(5/2) + 3*x~(7/2) + 3)/(x*(1/2)*(x"2 + 3)7(5/4))

rewrite(exp):
(6*x7(1/2) + 12*x7(3/2) + x~(5/2) + 3*x~(7/2) + 3)/(x*(1/2)*(x"2 + 3)7(5/4))

rewrite(sincos):
(6*x7(1/2) + 12*x7(3/2) + x™(5/2) + 3*x~(7/2) + 3)/(x*(1/2)*(x"2 + 3)~(5/4))

rewrite(sinhcosh):
(6*x7(1/2) + 12*x”(3/2) + x~(5/2) + 3*x~(7/2) + 3)/(x*(1/2)*(x"2 + 3)~(5/4))

rewrite(tan):
(6*x7(1/2) + 12*x7(3/2) + x™(5/2) + 3*x~(7/2) + 3)/(x*(1/2)*(x"2 + 3)7(5/4))

mwcos2sin:
(6*x7(1/2) + 12*x7(3/2) + x™(5/2) + 3*x~(7/2) + 3)/(x*(1/2)*(x"2 + 3)7(5/4))

collect(x):
(6*x7(1/2) + 12*x"(3/2) + x™(5/2) + 3*x~(7/2) + 3)/(x*(1/2)*(x"2 + 3)7(5/4))

ans =
(12*%x + x"2 + 3/x"(1/2) + 3*x"3 + 6)/(x*2 + 3)~(5/4)

>> pretty(ans)

2 3 3
12 x + X + ---- +3 X + 6

EJEMPLO 5
y= (x2 + 5)3 (x3 +2x+ 3)4
y'=3 (¢ +5) (2x) (x* +2x+3) +(x +5) () (x* +2x+3) (3x* +2)
Factorizando y simplificando:

y'=20¢ +5)* (X +2x+3) (9x* +40x" +9x+20)
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Con MATLAB

>> syms X

>> diffF(((x?2+45)7(3) ) *((x*3+2*x+3)7(4)),x)

ans =

6*X* (X2 + 5)M2*¥(XM3 + 2*X + 3)M + 4¥(XN2 + 5)A3*(3*XN2 + 2)*(x”3 +

>> pretty(ans)

2 2 3 4 2 3 2 3
6 x (x +5) (X +2x+3) +4(x +5) (3x +2)(x +2x+

>> simple(ans)
simplify:
2% (XA2 + 5)A2*¥(XM3 4+ 2%x + 3)M3*(9*x"N + 40*XMN2 + 9*X + 20)

radsimp:
6*X* (X2 + 5)M2*¥(XM3 + 2*X + 3)M + 4% (XN2 + 5)A3*(3*XN2 + 2)*(X"3 +

simplify(100):
2% (XA2 + 5)N2*¥(XM3 4 2%x + 3)M3*(9*xM + 40*XN2 + 9*X + 20)

combine(sincos):
6*¥X* (X2 + 5)M2*¥(XM3 + 2*X + 3)M + 4% (XN2 + 5)A3*(3*XN2 + 2)*(X"3 +

combine(sinhcosh):
6FX* (X2 + 5)M2*¥(XM3 + 2*X + 3)M + 4% (XN2 + 5)A3*(3*XN2 + 2)*(X"3 +

combine(1ln):
6*X* (X2 + 5)M2*¥(XM3 + 2*X + 3)M + 4% (XN2 + 5)A3*(3*XN2 + 2)*(X"3 +

factor:
2% (9*XNE + 40*XN2 + 9*X + 20)* (X2 + 5)M2*¥(x + 1)73*%(x”2 - X + 3)73

expand:

18*x"17 + 368*x"15 + 180*x"14 + 3066*x"13 + 3276*x"12 + 14052*x"11 + 23364*x"10 +§

2*x + 3)73

3)

2*x + 3)73

2*x + 3)73

2*x + 3)73

2*x + 3)73

43220*x"9 + 83376*x"8 + 105168*x"7 + 161532*x"6 + 188826*x"5 + 182700*x"4 +

185660*x"3 + 125100*x"2 + 66150*x + 27000
combine:

6*x* (X2 + 5)72*(x"3

+

rewrite(exp):

2*X + 3)M+(XA2 + 5)M3*¥(12*x72 + 8)* (X3 + 2*Xx + 3)73

6*X* (X2 + 5)M2*¥(XM3 + 2*X + 3)M+4*(XN2 + 5)N3*¥(3*xM2 + 2)*¥(X”3 + 2*x + 3)73

rewrite(sincos):

6FX* (X2 + 5)M2*¥ (X3 + 2*X + 3)M+4*(XN2 + 5)N3¥(3*xA2 + 2)*¥(X”3 + 2*x + 3)73

rewrite(sinhcosh):

6*x* (X2 + 5)72*(x"3

+

2¥X 4+ 3)MA+A*F(XM2 + 5)M3F(3*xM2 + 2)*(x"3

+

rewrite(tan):

2*x

+

3)73

6FX* (X2 + 5)M2*¥ (X3 + 2*X + 3)M+4*(XN2 + 5)N3¥(3*xM2 + 2)*¥(Xx”3 + 2*x + 3)73

105
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mwcos2sin:

6¥X* (X2 + 5)M2*¥(XM3 + 2*X + 3)M+4*(XM2 + 5)N3¥(3*xM2 + 2)*¥ (X3 + 2*x + 3)73
collect(x):

18*x"17 + 368*x"15 + 180*x”"14 + 3066*x"13 + 3276*x”712 + 14052*x"11 + 23364*x"10+
43220*x"9 + 83376*x”"8 + 105168*x"7 + 161532*x"6 + 188826*X"5 + 182700*x"4 +
185660*x"3 + 125100*x"2 + 66150*x + 27000

ans =

2% (XA2 + 5)729(Xx"3 + 2*x + 3)M3*¥(9*x"M + 40*xM2 + 9*x + 20)

>> pretty(ans)

2 2 3 3 4 2
2 (x +5) (x +2x+3) (9x +40x + 9 x + 20)

EJEMPLO 6

VX2 +1

x> -1

1

Lt +2)7 (2(c" 1)~ +1): (2
1)

Operando, eliminando exponentes negativos y simplificando:

y'=

x(x2 +3)

(x2 - 1)2 \/(xz + 1)

y:

Con MATLAB

>> syms X

>> A=(x"2+1)7(1/2)

A =
(x72 + 1)~(1/2)

>> B=(x"2)-1



CALCULO DIFERENCIAL CON MATLAB 107

>> diff((A/B),x)

ans =
x/((x22 = 1)*(x*2 + 1)7(1/2)) - (2*x*(x*2 + 1)~(1/2))/(x"2 - 1)~2

>> pretty(ans)

(x -1) (x + 1) (x -1)
>> collect(ans)

ans = :
(= X3 = 3*X)/((x™2 + 1)M(1/2)*x™ + (=2*¥(x"2 + 1)7(1/2))*x”2 + (X2 + 1)~ (1/2)) é

>> pretty(ans)

2 1/2 4 2 1/2 2 2 1/2
(x + 1) X + (-2 (x +1) ) x + (x + 1)

>> simple(ans)

simplify:
—(X*(x"2 + 3))/((x"2 = 1)"2*(x*2 + 1)7(1/2))

radsimp: E
S((XP3 4 3R)F((XM2 + 1)M(1/2) + 2¥xM2%(x"2 + 1)M(1/2) - xMA*(XP2 + 1)M(1/2)))/ ¢
(X"2 = (2*%x"2*%(x"2 + 1)7M(1/2) - xMA*(x2 + 1)7(1/2))"2 + 1) E

simplify(100):
—(x*(x"2 + 3))/((x"2 = 1)"2*%(x*2 + 1)7(1/2))

combine(sincos):
—(X"3 4 3*X) /(X2 + 1)M(1/2) = 2*x"2*(x™2 + 1)7(1/2) + xM*¥(x*2 + 1)~ (1/2))

combine(sinhcosh):
—(X"3 4 3*X) /(X2 + 1)7(1/2) = 2*xM2¥(x™2 + 1)M(1/2) + xM*(x”2 + 1)7(1/2))

combine(1ln): E
(= X3 = 3*x)/((x™2 + 1)M(1/2)*x™ + (=2*¥(x"2 + 1)7(1/2))*x"2 + (X2 + 1)~ (1/2)) ;

factor:
—(x*(X"2 + 3))/((x"2 + 1)M(1/2)*(x - 1)"2*(x + 1)"2)

expand: E
= XM3/((XA2 + 1)A(1/2) = 2%KxA2*(X12 + 1)M(1/2) + XMR(xM2 + 1)7(1/2)) - (3*x)/((x"2 :
+ 1)N(1/2) = 2RxA2% (X2 + 1)M(1/2) + XMAR(xA2 + 1)7(1/2)) E

combine:
—(X23 + 3¥x)/((XA2 + 1)A(1/2) - 2%xA2%(x"2 + 1)7(1/2) + xM4*(xA2 + 1)~ (1/2))

rewrite(exp):
—(X™3 4 3*X) /(X2 + 1)M(1/2) = 2*¥x"2*¥(x™2 + 1)7(1/2) + xM*¥(xM2 + 1)7(1/2))
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. rewrite(sincos): .
—(X23 + 3ERX)/((XP2 + 1)M(1/2) - 2¥xA2¥(XA2 + 1)M(1/2) + XMA¥(xA2 + 1)7(1/2))

rewrite(sinhcosh): :
(= x™3 = 3*x)/((x*2 + 1)7M(1/2)*x™M + (=2*(x™2 + 1)7(1/2))*x 2 + (x*2 + 1) (1/2))

rewrite(tan): 3
(= x™3 = 3*x)/((x*2 + 1)M(1/2)*x™M + (=2*(x™2 + 1)7(1/2))*x 2 + (X2 + 1)~ (1/2))

mwcos2sin:
—(X"3 4 3*x)/((x*2 + 1)7(1/2) - 2*xM2¥(x™2 + 1)M(1/2) + xM*(x”2 + 1)7(1/2))

collect(x): E
(=(x"3 + 3*x)/((x*2 + 1)M(1/2)*x™M + (=2*(x™2 + 1)7(1/2))*x 2 + (x"2 + 1)» (1/2))

ans =
S(x¥(xP2 + 3))/((x22 - 1)A2%(x"2 + 1)7(1/2))

>> pretty(ans)

EJEMPLO 7

_xVxi+1
x> +1

X X

- VX2 +1 (Xz +1)§

| (1)(x* + 1)§ —x(;)(xz + 1)771 (2x)

T (¢ +1)

Operando, eliminando exponentes negativos y simplificando:

, 1
y: §
@2+1y
Con MATLAB
. >> syms X
>> A=(x*((x*241)(1/2)))
A =

x*¥(x"2 + 1)~ (1/2)
>> B=(x"2)+1
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..... >> diff((A/B),x)
ans =
1/(x"2 + 1)7M(1/2) - x”2/(x*2 + 1)7~(3/2)

>> pretty(ans)

>> collect(ans)
ans =
(=1/(x2 + 1)7(3/2))*x 2 + 1/(x 2 + 1)~ (1/2)

>> pretty(ans)

N
w
~
N
N
P
~
N

/
[T | X 4 cmmmmnee-
I
\

>> simple(ans)

simplify:
1/(x*2 + 1)7(3/2)

radsimp:
1/(x*2 + 1)7(1/2)

XA2/(x72 + 1)7(3/2)

simplify(100):
1/(x*2 + 1)7(3/2)

combine(sincos):
1/(x*2 + 1)7(1/2)

X2/ (x72 + 1)7(3/2)

combine(sinhcosh):
1/(x"2 + 1)~(1/2)

XA2/(x72 + 1)7(3/2)

combine(1ln):
(-1/(x"2 + 1)7(3/2))*x"2 + 1/(x"2 + 1)~ (1/2)

factor:
1/(x*2 + 1)7(3/2)

expand:
1/(x"2 + 1)2(1/2) - x*2/(x 2 + 1)~(3/2)

combine:
1/(x"2 + 1)7(1/2) - x*2/(x*2 + 1)7~(3/2)

rewrite(exp):
1/(x22 + 1)~(1/2) - x72/(x 2 + 1)~(3/2)

rewrite(sincos):
1/(x22 + 1)A(1/2) - x72/(x 2 + 1)7(3/2)

rewrite(sinhcosh):
(~1/(x72 + 1)7(3/2))*x72 + 1/(x"2 + 1)~ (1/2)+
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. rewrite(tan): -
(m1/(x2 + 1)7(3/2))*x 2 + 1/(x 2 + 1)~ (1/2)+

mwcos2sin:
1/(x"2 + 1)7(1/2) - x22/(x 2 + 1)~ (3/2)

collect(x):
(-1/(x"2 + 1)7(3/2))*x"2 + 1/(x"2 + 1)~ (1/2)

ans =
1/(x*2 + 1)7(3/2)

>> pretty(ans)

EJEMPLO 8

x +5x+6

(x +\/_)
(2x+5)(x2+\/;)3—(x2+5x+6)( )(x +\/_) (2x+
B

Operando, eliminando exponentes negativos y simplificando:

2&)

y:

7 5] 3
_ 8x2 +50x? — x* +72x? +5x+18

s (3 ¢
2 x2 (x2+1)

>> A=(X"2+5*X+6)

Con MATLAB

A =
X"2 + 5*x + 6

>> B=((x*2+(x"(1/2)))"3)

B =
(X2 + x™(1/2))"3

>> diff((A/B),x)

ans = E
(2*¥x + 5)/(x"2 + x™(1/2))7"3 - (3*(2*x + 1/(2*x~(1/2)))*(x"*2 + 5*x + 6))/(x"2 +
xM(1/2))"4
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/ 1\ 2
3| 2x+ ------ | (x +5x+ 6)
| 1/2 |
2 x+5 \ 2 x /
2 1/2 3 2 1/2 4
(x + x ) (x + x )

>> collect(ans)

ans = :
(X"2 - 5*x — 72%x~(3/2) - 50%x~(5/2) - 8*x~(7/2) - 18)/(8*X"7 + 8*x 4 + 2*x A(S/z)
+ 12%x~(11/2) + 2*x~(17/2))

>> pretty(ans)

7 4 5/2 11/2 17/2
8xXx +8x +2X + 12 x + 2 X

>> simple(ans)

simplify: E
—(5%X = XA2 + 72%XM(3/2) + 50*xA(5/2) + 8*x"(7/2) + 18)/(2*x"(5/2)*(x"(3/2) + 1)"4) :

radsimp: E
—(5%x = X2 + 72*%x"(3/2) + 50*xA(5/2) + 8*x"(7/2) + 18)/(8*x" 4 + 2¥x (5/2) + 8*x 7 :
+ 12%x~(11/2) + 2*x~(17/2))

simplify(100):
-((5*x - x*2 + 50*x~(5/2) + 8*x"(7/2) + 18)/(2*x~(5/2)) + 36/x)/(x*(3/2) + 1)"4

combine(sincos):

-(S*X-XA2+72*XA(3/2)+50*XA(5/2)+8*A(7/2)+18)/(8*xA4+2*xA(5/2)+8*XA7+12*XA(11/2)+é
2%x7(17/2)) :

combine(sinhcosh):

-(S*X-XA2+72*XA(3/2)+50*XA(5/2)+8*XA(7/2)+18)/(8*xA4+2*xA(5/2)+8*x“7+12*x“(11/2)g
+2*x7(17/2)) s

combine(1ln):

(XA2-5%X-72%x"(3/2)-50%X"(5/2)-8*x"(7/2)-18) / (8*X 7+8*x 4+2*Xx" (5/2)+12*x"(11/2)
+2*x7(17/2))

factor: E
(X"2-5%x-72*x"(3/2)-50*x"(5/2)-8*x"(7/2)-18)/(2*x"(5/2)*(x"(1/2)+1) " 4*(x- :
xA(1/2)+1)"4) :

expand: :
X2/ (8*¥XMA+2%XA(5/2) +8*XAT+12%x (11/2)+2*%xA(17/2) )= (72*x7(3/2) ) / (8*x 4+2*x (5/2
YH8*XATHL2¥ XA (11/2)+2%x~ (17/2) )= (50%x" (5/2) )/ (8*x 4+2%xA (5/2) +8*x 7+12%x  (11/2)
+2*¥xM(17/2) )= (8*XM(7/2)) / (8* X 4+2* X (5/2)+8*x A T7+12*x" (11/2)+2*x~(17/2) )~ (5%x)/ :
(8*XAA+2*%XN (5/2)+8*XAT+12*¥xN(11/2)+2*x N (17/2) ) -18/ (8*x 4+2*Xx (5/2) +8*x 7+12*x (1
1/2)+2*%x~(17/2)) :
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combine: 3
—(5*X=X"2+72%x"(3/2)+50*Xx"(5/2)+8*X"(7/2)+18) / (8*x"442*Xx"(5/2)+8*Xx 7+12*x~(11/2)
+2%x7(17/2)) :

rewrite(exp): :
—(5*X=X"2+72%X"(3/2)+50*X" (5/2)+8*X"(7/2)+18) / (8*X 4+2*Xx" (5/2)+8*Xx 7+12*x" (11/2)
+2*¥x7(17/2)) ’

rewrite(sincos): E
—(5%x = X"2 + 72¥x(3/2) + 50*x"(5/2) + 8*xA(7/2) + 18)/(8*x 4 + 2¥x(5/2) + 8*x"7 |
+ 12%x7(11/2) + 2*x7(17/2))

rewrite(sinhcosh): E
(X"2 = 5*%x - 72*%x7(3/2) - 50*x"(5/2) - 8*x"(7/2) - 18)/(8*x"7 + 8*x 4 + 2*x7(5/2)
+ 12%x7(11/2) + 2*x7(17/2))

rewrite(tan): ]
(X2 - 5*x - 72%x7(3/2) - 50*x~(5/2) - 8*x"(7/2) - 18)/(8*X"7 + 8*X 4 + 2*x~(5/2)
+ 12%x7(11/2) + 2*x7(17/2))

mwcos2sin: 3
—(5%X = X2 + 72¥x~(3/2) + 50*%x~(5/2) + 8*x~(7/2) + 18)/(8*x 4 + 2¥x~(5/2) + 8*x"7 :
+ 12%x~(11/2) + 2*x~(17/2))

collect(x): E
(A2 = 5%x — 72*%x~(3/2) - 50*x~(5/2) - 8%x~(7/2) - 18)/(8*X"7 + 8*x"4 + 2¥x~(5/2)
+ 12%x~(11/2) + 2*x~(17/2))

ans =
-((5*x - x*2 + 50*x"(5/2) + 8*x"(7/2) + 18)/(2*x~(5/2)) + 36/x)/(x*(3/2) + 1)*4

>> pretty(ans)

2 5/2 7/2
5x -x + 50 x + 8 X + 18 36
________________________________ + --
5/2 X
2 X
3/2 4
(x + 1)
EJEMPLO 9
- 1
U +3x+2
1 =
y=—"—— =(x3+3x+2)3

(x3 +3x+ 2);

y'= —l(x3 +3x+ 2)%4 (3x2 + 3)
3
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Operando, eliminando exponentes negativos y simplificando:

yoo— X4l
3(x3+3x+2)4

Con MATLAB

>> syms X
>> diff((1/((x~(3))+3*x+2)"~(1/3)),X)

ans =
—(3*x"2 + 3)/(3*(x"3 + 3*x + 2)7(4/3))

>> pretty(ans)

3 (x +3Xx+2)
>> collect(ans)

ans =
(-1/(x"3 + 3*x + 2)7(4/3))*x"2 - 1/(x"3 + 3*x + 2)"(4/3)

>> pretty(ans)

(x + 3 x+ 2) / (x + 3 x+ 2)
>> simple(ans)

simplify:
—(X22 + 1)/(x"*3 + 3*x + 2)7(4/3)

radsimp:
- 1/(X"3 + 3*x + 2)7(4/3) - x*2/(X*3 + 3*x + 2)"(4/3)

simplify(100):
—(x"2 + 1)/(x"3 + 3*x + 2)"(4/3)

combine(sincos):
- 1/(x"3 + 3*x + 2)7(4/3) - x*2/(x"3 + 3*x + 2)"(4/3)

combine(sinhcosh):
- 1/(x"3 + 3*x + 2)7(4/3) - x*2/(x"3 + 3*x + 2)"(4/3)

combine(1n):
(-1/(x"3 + 3*x + 2)7(4/3))*x"2 - 1/(x"3 + 3*x + 2)"(4/3)

factor:
(X2 + 1)/(x*3 + 3*x + 2)7(4/3)

expand:
= XP2/(X?3 + 3¥x + 2)M(4/3) - 1/(x*3 + 3*x + 2)"(4/3)
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: combine:
- 1/(x*3 + 3%x + 2)7(4/3) - x"2/(x*3 + 3*x + 2)"~(4/3)

rewrite(exp):
- 1/(x"3 + 3*x + 2)7(4/3) - x*2/(x"3 + 3*x + 2)"(4/3)

rewrite(sincos):
- 1/(XP3 + 3%x + 2)7(4/3) - x"2/(X 3 + 3*x + 2)7(4/3)

rewrite(sinhcosh):
(1/(x"3 + 3*x + 2)7(4/3))*x"2 - 1/(x"3 + 3*x + 2)"(4/3)

rewrite(tan):
(-1/(x"3 + 3*x + 2)7(4/3))*x"2 - 1/(x"3 + 3*x + 2)"(4/3)

mwcos2sin:
- 1/(x"3 + 3%x + 2)7(4/3) - x"2/(x"3 + 3*x + 2)~(4/3)

collect(x):
(-1/(x"3 + 3*x + 2)7(4/3))*x"2 - 1/(x"3 + 3*x + 2)"(4/3)

ans =
S(x*2 + 1)/(x"3 + 3*x + 2)~(4/3)

>> pretty(ans)

EJEmMPLO 10

x> +3

(x+1):

@9 (c+2): - (¢ 43)( 3 e1)?

x+1

y:

Operando, eliminando exponentes negativos y simplificando:

,_3x*+4x-3

3
2(x+1):
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Con MATLAB

>> syms X

>> A=(x"2+3)
A =

X"2 + 3

>> B=(x+1)"(1/2)
B =

(x + 1)~ (1/2)

>> diff((A/B),x)
ans =

(2*x)/(x + 1)7(1/2) - (x*2 + 3)/(2*(x + 1)"(3/2))

>> pretty(ans)

(x + 1) 2 (x + 1)
>> collect(ans)

ans =
(-1/(2*%(x + 1)7(3/2)))*x"2 + (2/(x + 1)M(1/2))*x - 3/(2*(x + 1)~(3/2))

>> pretty(ans)

>> simple(ans)
simplify:
(3*x72 + 4*x - 3)/(2*(x + 1)"(3/2))

radsimp:
(2*x)/(x + 1)™(1/2) - 3/(2*(x + 1)~(3/2)) - x"2/(2*(x + 1)~ (3/2))

simplify(100):
(3*x72 + 4*x - 3)/(2*(x + 1)"(3/2))

combine(sincos):
(2*x)/(x + 1)™(1/2) - 3/(2*(x + 1)~(3/2)) - x"2/(2*(x + 1)~ (3/2))

combine(sinhcosh):
(2*x)/(x + 1)™(1/2) - 3/(2*(x + 1)~(3/2)) - x"2/(2*(x + 1)~ (3/2))

combine(1ln):
(-1/(2*%(x + 1)7(3/2)))*x*2 + (2/(x + 1)~ (1/2))*x - 3/(2*(x + 1)~(3/2))

factor:
(3*x72 + 4*x - 3)/(2*(x + 1)"(3/2))

expand:
(2*x)/(x + 1)™(1/2) - x™2/(2*(x + 1)7(3/2)) - 3/(2*(x + 1)~ (3/2))



116

CapiTUuLO 2 CALCULO DE DERIVADAS

combine:
(2%x)/(x + 1)7(1/2) - 3/(2*(x + 1)~ (3/2)) - x"2/(2*(x + 1)"(3/2))

rewrite(exp):
(2*%x)/(x + 1)7(1/2) - 3/(2*(x + 1)7(3/2)) - x*2/(2*(x + 1)"(3/2))

rewrite(sincos):
(2*x)/(x + 1)7M(1/2) = 3/(2*(x + 1)7(3/2)) - x*2/(2*(x + 1)"(3/2))

rewrite(sinhcosh):
(-1/(2%(x + 1)7(3/2)))*x*2 + (2/(x + 1)~(1/2))*x - 3/(2*(x + 1)~ (3/2))

rewrite(tan):
(1/(2%(x + 1)"(3/2)))*x™2 + (2/(x + 1)~(1/2))*x - 3/(2*(x + 1)~(3/2))

mwcos2sin:
(2%x)/(x + 1)7(1/2) = 3/(2*(x + 1)~ (3/2)) - x"2/(2*(x + 1)"(3/2))

collect(x):
(-1/(2%(x + 1)7(3/2)))*x"2 + (2/(x + 1)"(1/2))*x = 3/(2*(x + 1)~(3/2))

ans =
(3*x72 + 4%x - 3)/(2*%(x + 1)~(3/2))

>> pretty(ans)

EJEmpPLO 11

y=vx"+2-Ux+1

1

y= (x2 + 2)E (x+ 1)%

-1 1 -3

y'= %(x2 + 2)7 (2x) (x+ 1)% + (x2 + 2)E (%)(x +1)4

Operando, eliminando exponentes negativos y simplificando:

5x° +4x+2

43(x+1)°Vx* +2
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Con MATLAB

>> syms X
>> A=(x"2+2)7(1/2)

A =
(x*2 + 2)~(1/2)

>> B=(x+1)"(1/4)

B =
(x + 1)~ (1/4)

>> pretty(ans)

>> collect(ans)

ans =
((x + 1)ML/4)/ (X2 + 2)7M(1/2))*x + (X2 + 2)7(1/2)/(4*(x + 1)~(3/4))

>> pretty(ans)

>> simple(ans)

simplify:
(5*x72 + 4*x + 2)/(4*%(x"2 + 2)M(1/2)*(x + 1)~ (3/4))

radsimp:
(X122 + 2)7M(1/2)/(4*(x + 1)7(3/4)) + (x*(x + 1)7(1/4))/(x*2 + 2)~(1/2)

simplify(100):
((5*x72)/4 + x + 1/2)/((x"2 + 2)"M(1/2)*(x + 1)~(3/4))

combine(sincos):
(X122 + 2)7M(1/2) /(4% (x + 1)7(3/4)) + (x*(x + 1)7(1/4))/(x*2 + 2)~(1/2)

combine(sinhcosh):
(X722 + 2)7M(1/2)/(4*(x + 1)7(3/4)) + (x*(x + 1)7(1/4))/(x*2 + 2)~(1/2)

combine(1ln):
((x + 1)M(L/4)/ (X2 + 2)7M(1/2))*x + (X2 + 2)M(1/2)/(4*(x + 1)~(3/4))

factor:
(5*x72 + 4*x + 2)/(4*%(x"2 + 2)M(1/2)*(x + 1)~ (3/4))

expand:
(X*(x + 1)MN1/4))/ (X2 + 2)M(1/2) + (X2 + 2)M(1/2)/(4*(x + 1)~(3/4))
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combine:
(x"2 + 2)7(1/2)/(4*(x

rewrite(exp):
(X2 + 2)7M(1/2)/(4*%(x

rewrite(sincos):
(X2 + 2)7M(1/2)/(4*%(x

rewrite(sinhcosh):
((x + 1)M(1/4)/(x”2 +

rewrite(tan):
((x + 1)~ (2/4)/(x 2 +

mwcos2sin:
(X722 + 2)7(1/2)/(4*(x

collect(x):

+ 1)7(3/4)) +

+ 1)7(3/4)) +

+ 1)~ (3/4)) +

2)M(1/2))*x +

2)M(1/2))*x +

+ 1)7(3/4)) +

((x + 1)M(2/4)/(x 2 + 2)~(1/2))*x +

ans =

(572 + 4%x + 2)/(4*(x 2 + 2)M(1/2)*(x + 1)~(3/4))

>> pretty(ans)

EJEmMPLO 12

(2x+3)(x" +5)* —(x* +3x+6)

x> +3x+6
y:—

1

CALCULO DE DERIVADAS

(x*(x + 1)7M(1/4))/(x"2 + 2)7(1/2)

(x*(x + 1)~(1/4))/(x*2 + 2)~(1/2)

(X*(x + 1)7(1/4))/(x~2 + 2)~(1/2)

(X2 + 2)M(1/2)/(4*%(x + 1)~(3/4))

(X2 + 2)M(1/2)/(4*%(x + 1)~(3/4))

(x*(x + 1)7M(1/4))/(x"2 + 2)7(1/2)

(x22 + 2)M(1/2)/(4*(x + 1)"(3/4))

(x* +5)

)

-2

(x44-5y;(4x3)

y:

2

@4+5f

Operando, eliminando exponentes negativos y simplificando:

_2x°—3x"— 24’ +30x+45

4
3(x* +5)
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Con MATLAB

>> syms X
>> A=(X"2+3*X+6)

A =
X"2 + 3*X + 6

>> B=(x"4+5)"(1/3)

B =
(x*4 + 5)~(1/3)

>> diff((A/B),x)

ans =
(2%x + 3)/(x4 + 5)M(1/3) - (4*x"3*(X"2 + 3*x + 6))/(3*% (x4 + 5)"(4/3))

>> pretty(ans)

3 2

>> collect(ans)

ans = E
(=4/(3*(x™4 + 5)"(4/3)))*x"5 + (-4/(x*4 + 5)"(4/3))*x"4 + (-8/(x"4 + 5)"(4/3))*x"3 :
+ (2/(x™ + 5)7(1/3))*x + 3/(x*4 + 5)~(1/3)

>> pretty(ans)

/- 4 \—5 / 4 \ 4 / 8 \ 3 2 3
[ - - x + | --—-|x +]---]x + -=---cuum-- X 4 mmmmmmmm-
\ 3 #1/ \  #1/ \  #1/ 4 1/3 4 1/3
(x + 5) (x + 5)
where
4 4/3

>> simple(ans)

simplify:
(2%XA5 - 3*xA4 - 24%X73 + 30%x + 45)/(3*(x 4 + 5)7(4/3))

radsimp: E
(2*x)/ (x4 + 5)~(1/3) + 3/(x"4 + 5)~(1/3) - (8*x"3)/(x"4 + 5)"(4/3) - (4*x"4)/(x"4:
+ 5)7(4/3) - (4*x"5)/(3*(x"4 + 5)7(4/3))

simplify(100):
((2*x75)/3 - x* - 8*x"3 + 10*x + 15)/(x™4 + 5)7(4/3)

combine(sincos): ]
(2%X) /(x4 + 5)7(1/3) + 3/(x"4 + 5)7(1/3) - (8*x"3)/(x 4 + 5)7(4/3) - (4*x )/ (x"4
+ 5)7(4/3) - (4*x75)/(3*(x"4 + 5)7(4/3))
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combine(sinhcosh):

(2%)/ (x* + 5)A(1/3) + 3/(x7 + 5)A(1/3) = (8%xA3)/ (x4 + 5)A(4/3) - (4%x74)/(x"4
+ 5)M(4/3) - (4%x75)/(3*(x 4 + 5)~(4/3))

combine(1ln): E
(-4/(3*%(x™4 + 5)7(4/3)))*X"5 + (-4/(x 4 + 5)7(4/3))*x 4 + (-8/(x"4 + 5)"(4/3))*x"3
+ (2/(x* + 5)7(1/3))*x + 3/(x*4 + 5)7(1/3)

factor:

(2%x15 - 3%xM - 25%x73 + 30%x + 45)/(3*(x"4 + 5)7(4/3))

expand: E
(2*x)/(x*4 + 5)7(1/3) - (4*x*4)/(x*4 + 5)~(4/3) - (8*x"3)/(x"4 + 5)"(4/3) —E
(4*x75)/(3* (x4 + 5)7(4/3)) + 3/(x*4 + 5)~(1/3)

combine: E
(2%x) /(x4 + 5)7(1/3) + 3/(x*4 + 5)~(1/3) - (8*x"3)/(x"4 + 5)"(4/3) - (4*x“4)/(x“4§
+ 5)7(4/3) - (4*x"5)/(3*(x™ + 5)7(4/3))

rewrite(exp): E
(2*%x)/(x*4 + 5)~(1/3) + 3/(x*4 + 5)~(1/3) - (8*x"3)/(x"4 + 5)"(4/3) - (4*x“4)/(x“4§
+ 5)N(4/3) - (4%x"5)/(3*(x 4 + 5)7(4/3)) 5
rewrite(sincos): E
(2%x) /(x4 + 5)7(1/3) + 3/(x*4 + 5)~(1/3) - (8*x"3)/(x"4 + 5)"(4/3) - (4*xA4)/(xA4§
+ 5)7(4/3) - (4*x75)/(3* (x4 + 5)7(4/3))

rewrite(sinhcosh): E
(-4/(3*%(x™ + 5)7(4/3)))*x"5 + (=4/(x 4 + 5)~(4/3))*x 4 + (-8/(x 4 + 5)“(4/3))*x“3§
+ (2/(x™ + 5)7(1/3))*x + 3/(x™4 + 5)~(1/3)

rewrite(tan): E
(=47 (3*(x™4 + 5)"(4/3)))*x"5 + (4/(x"4 + 5)"(4/3))*x 4 + (-8/(x"4 + 5)A(4/3))*XA3§
+ (2/(x™ + 5)7(1/3))*x + 3/(x*4 + 5)7(1/3)

mwcos2sin: :
(2%x) /(x4 + 5)~(1/3) + 3/(x*4 + 5)~(1/3) - (8*x"3)/(x"4 + 5)"(4/3) - (4*x“4)/(x“4§
+ 5)7(4/3) - (4*x"5)/(3*(x™ + 5)7(4/3))

collect(x): E
(=4/(3*(x*4 + 5)~(4/3)))*x*5 + (-4/(x*4 + 5)"(4/3))*x 4 + (-8/(x 4 + 5)“(4/3))*xA3§
+ (2/(x™ + 5)7(1/3))*x + 3/(x"4 + 5)7(1/3)

ans =

((2*x75)/3 - x*4 - 8*x"3 + 10*x + 15)/(x™4 + 5)7~(4/3)

>> pretty(ans)

2 x 4 3
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EJEmPLO 13
(x+4)2
VxX* +5x—6
(x+4)2

(x2 +5x — 6)%

2(x+4)(x* +5x— s)g ~(x+4) (;J(xz +5x —6)%1 (2x+5)

y:

(x2 +5x—6)

Operando, eliminando exponentes negativos y simplificando:

o (x+4)(2x° +7x - 44)
y=

o \/(xz +5x—6)
Con MATLAB

>> syms X
>> A=(x+4)"2

A =
(x + 4)r2

>> B=(x"2+5*x-6)"(1/2)

B =
(x"2 + 5*x - 6)"~(1/2)

>> diff((A/B),x)
ans = :
(2*x + 8)/(xX"2 + 5*x — 6)7(1/2) - ((2*x + 5)*(x + 4)"2)/(2*(x"2 + 5*x - 6)“(3/2))%

>> pretty(ans)

(X +5x-6) 2 (x +5x-6)
>> simple(ans)

simplify:
—(= 2¥x"3 - 15%x"2 + 16%x + 176)/(2*(x"2 + 5*x - 6)~(3/2))

radsimp:

(2%x + 8)/(x"2 + 5%x - 6)7(1/2) - ((2%x + 5)*(x + 4)72)/(2*(x*2 + 5%x - 6)~(3/2))

simplify(100):
((X + 4)*(2*x"2 + 7*x - 44))/(2*(x"2 + 5*x - 6)"(3/2))
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combine(sincos): E
(2%x + 8)/(x"2 + 5%*x - 6)M(1/2) - ((2*x + 5)*(x + 4)"2)/(2*(x"2 + 5%*x - 6)“(3/2))%

combine(sinhcosh): :
(2*%x + 8)/(x*2 + 5*x - 6)"(1/2) - ((2*x + 5)*(x + 4)"2)/(2*(x"2 + 5*x - G)A(3/2))§

combine(1ln): E
(2*x + 8)/(X"2 + 5*x - 6)7(1/2) - ((2*x + 5)*(x + 4)"2)/(2*(x"2 + 5*x - 6)“(3/2))%

factor:
((x + 4)*(2*x"2 + 7*x - 44))/(2*(x"2 + 5*x - 6)"(3/2))

factor:
((x+4)*(2*¥x"2+7*x-44) ) / (2* (x*2+5*x-6)"(3/2))

expand: E
(2*x)/(x“2+5*x—6)“(1/2)—(36*x)/(x“2+5*x—6)“(3/2)+8/(x“2+5*x—6)A(1/2)—40/5
(X"2+45*x-6)"(3/2)-(21*x"2) / (2* (x"245*x-6)"(3/2) ) -Xx"3/ (x*2+5*x-6)"(3/2) :
combine:

(2*x+8) / (X" 2+5*x=6)"(1/2) - ((x+4)"2*(x+5/2) ) / (x"245*x-6)"(3/2)

rewrite(exp):
(2*x+8) / (X" 2+5*x=6)"(1/2) = ((2*x+5) * (x+4)"2) / (2* (x"2+5*x-6)"(3/2))

rewrite(sincos):
(2*x+8) / (X 2+45*x-6)"(1/2) - ((2*x+5) ¥ (x+4)"2) / (2* (x"2+5*x-6)"(3/2))

rewrite(sinhcosh):
(2*x+8) / (Xx"2+5*x-6)"(1/2) - ((2*X+5) * (x+4)"2) / (2* (X" 2+5*x-6)"(3/2))

rewrite(tan):
(2*x+8) / (Xx"2+5*x-6)"(1/2) - ((2*X+5) * (x+4)"2) / (2% (X" 2+5*x-6)"(3/2))

mwcos2sin:
(2*x+8) / (X" 2+5*x=-6)"(1/2) = ((2*x+5) *(x+4)"2) / (2* (x"2+5*x-6)"(3/2))

collect

(=1/(x"2+5*x=6)"(3/2) ) *x"3+(=21/ (2* (x"245*X-6)"(3/2) ) ) *x"2+(2/ (X" 2+5*x-6)"(1/2)-
36/ (X"2+5*%x-6)"(3/2) ) *x+8/ (X" 2+5*x-6)"(1/2)-40/ (x"2+5*x-6)"(3/2) :

ans =
((x+4)*(2*¥x"2+7*x-44) ) / (2* (x"2+5*x-6)"(3/2))

>> pretty(ans)

2
(x +4) (2 x + 7 x - 44)
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EJEmPLO 14
~ (x2 +3x+ 5)5 (x + 3x’1)

(x2 +3x+ 5)5 (x + 3x_1)
y =
(x’:'I +3x+ 2)§

“w o,

Para facilitar el proceso de derivaciéon vamos a redefinir “y

Donde: A(x):(x2 +3x+5)5, B(x)=(x+3x’1)y C(x)=x"+3x+2

“ o,

Derivando la nueva expresion de “y”:

: {[A-<x>~s<x>+A<x>-3-<x>]-c<x>—[A<x>-B(x)]-c'<x>

[ct)]

Donde:

><
| |

)=5(x? +3x+5) (2x+3)
x =(1 )

1 2
'(x) (—) X~ +3x+2 ( 3x’4+3)
3

Reemplazando A(x), B(x), C(x), A'(x), B'(x)yC'(x)en “y'”, operando y simplificando, tenemos:

(x2 +3x+ 5)4 (32x7 +73x° +124x° +163x" +24x* — 9x” + 40x + 45)
y'= =
(3x* +2x* +1)2

Con MATLAB

>> syms X
>> A=(X"2+3*x+5)7(5)

A =
(X"2 + 3*x + 5)A5

>> B=(x+((3*x)"(-1)))
B -

X + 1/(3*x)

>> C=((x"(=3))+3*x+2)"(1/3)

123
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(3*x + 1/x*3 + 2)~(1/3)

>> diff(((A*B)/C),x

ans=

(5*(x+1/(3*x))*(2*x+3)*(x"2+3*x+5)"4) /(3*x+1/x"3+2)"~(1/3)-((1/(3*x A2)—f
1)*(x"2+3*x+5)75) /(3*x+1/x"3+2)7(1/3)+((x+1/(3*x))*(3/x"4-3)* (xA2+3*x+5)A5)/
(3*(3*x+1/x"3+2)"(4/3))

>> pretty(ans)

/ 9 ) 2 5
/ 1\ 2 4 | ---- -1 ] (x +3x+5)
5| x+---] (2x+3)(x +3x+5) | 2 |
\ 3 x/ \ 3 x /
____________________________________________________________________ -
/ 1 \1/3 / 1 \1/3
| 3 x+ --+2 | | 3 x+ --+2|
| 3 | | 3 |
\ X / \ X /
/ 1 \/ 3 \ 2 5
| x+ --- ] | -- -3 ] (x +3x+5)
\ 3x/ | 4 I
\ x /
/ 1 \4/3
33 x+ --+2|
| 3 |
\ X /

>> simple(ans)
simplify:

((X"2 + 3*x + 5)A*¥(32%xA7 + 73%xA6 + (164*x"5)/3 + 27*x"4 + (40*x"3)/3 +:
(53*x72)/3 + (40%x)/3 + 5))/(x 4*((3*x" 4 + 2*x73 + 1)/x"3)~(4/3)) .

radsimp:
(5*(x+1/(3*x))*¥(2*x+3)*(x"243*x+5)"4) / (3*x+1/x"3+2)"(1/3)-((1/(3*x"2)-:
1)*(XA2+3*X+5)AS)/(3*x+1/x“3+2)“(1/3)+((x+1/(3*x))*(B/XA4—3)*(XA2+3*X+5)A5)/§
(3*(3*x+1/x"3+2)"(4/3))

simplify(100):
((32*x“8+73*x“7+(164*x“6)/3+27*x“5+(40*x“4)/3+(53*x“3)/3+(40*x“2)/3+5*x)*(x“é
8+12*xA7+74*xA6+288*x“5+771*xA4+1440*xA3+1850*xA2+1500*x+625))/(xAS*(B*x+1/§
x"342)7(4/3)) :
combine(sincos):
(5*(x+1/(3*x))*(2*x+3)*(x“2+3*x+5)“4)/(3*x+1/x“3+2)“(1/3)—((1/(3*x“2)—%

1)*(XP243%x+5)75) / (3*¥x+1/x"3+2) 7 (1/3)+((x+1/(3*x) ) *(3/Xx" 4=3)* (x 2+3*x+5)"5)/
(3%(3*x+1/x"3+2)"(4/3))
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combine(sinhcosh):

(5*(x+1/(3*x))*(2*x+3)*(x“2+3*x+5)A4)/(3*x+1/x“3+2)“(1/3)—((1/(3*x“2)—é
1)*(x“2+3*x+5)AS)/(3*x+1/x“3+2)“(1/3)+((x+1/(3*x))*(3/xA4—3)*(xA2+3*x+5)A5)/§
(3*%(3*x+1/x3+2)~(4/3))

combine(In):

(5*(x+1/(3*x))*(2*x+3)*(x“2+3*x+5)A4)/(3*x+1/x“3+2)“(1/3)—((1/(3*x“2)—;
1)*(x“2+3*x+5)A5)/(3*x+1/x“3+2)“(1/3)+((x+1/(3*x))*(3/xA4—3)*(xA2+3*x+5)A5)/E
(3*(3*x+1/x"3+2)"(4/3))

factor:

((96*xA7+219*xA6+164*xA5+81*xA4+4e*xA3+53*xA2+4e*x+15)*(xA2+3*x+5)A4)/§
(3*xM*((2*¥x"343*xM+1) /x*3)7(4/3))

expand:

(28250%x)/(3*x+1/x"3+2)"(1/3)+(8330%x)/(3*(3*x+1/x"3+2)"(4/3))+23750/ :
(3*%(3*x+1/x"3+2)"(1/3))+12856/(3*x+1/x"3+2)"(4/3)-3125/(3*x"2*(3*x+1/:
x“3+2)“(1/3))+(53156*x“2)/(3*x+1/x“3+2)“(1/3)+(63924*x“3)/(3*x+1/E
XA34+2)7(1/3)+16675/ (x*(3*x+1/x"3+2)7(4/3))+(160400*x"4)/(3*(3*x+1/ :
XA342)A(1/3)) 414125/ (X 2% (3*x+1/x 3+2)~(4/3))-(8742*%x"2)/(3*x+1/
XA3+2)7(4/3)+(32298*x"5)/(3*x+1/x"3+42)7(1/3)+23750/(3*x"3*(3*x+1/:
X"3+2)7(4/3))-(47020%x73) /(3% (3*x+1/X 3+2) 7 (4/3))+(42910%x"6)/ (3% (3*x+1/ :
X"A3+2)7(1/3))+3125/ (X 4*(3*x+1/x"3+2)"(4/3))-(15406*x"4)/(3*x+1/
X"3+42)7(4/3)+(4600%x"7) / (3*x+1/x"3+2)7(1/3)+3125/ (3*x 5*(3*x+1/x"3+2)"(4/3))-:
(10578*X75) / (3*x+1/x"3+2)"A(4/3)+(1038*x"8) / (3*x+1/Xx"3+2)"(1/3)-(5368%x"6)/ :
(3*X+1/x"342)7(4/3)+(150%Xx"9) / (3*x+1/x"342)~(1/3)-(6127*x"7)/(3*(3*x+1/:
XA3+2)A(4/3))+(11*x“10)/(3*x+1/xA3+2)A(1/3)—(575*x“8)/(3*x+1/xA3+2)A(4/3)—§
(346*x19) /(3*(3*x+1/x"3+2)"(4/3))-(15*x"10) / (3*x+1/x"3+2)"(4/3)-x 11/ (3*x+1/ :
X"3+2)"(4/3) :

combine:

(5*(x+1/(3*x))*(2*x+3)*(xA2+3*x+5)A4)/(3*x+1/x“3+2)“(1/3)—((1/(3*x“2)—;
1)* (X 243%x+5)75) / (3*¥x+1/x"3+2) 7 (1/3)+((x+1/(3*x) ) * (3/x"4=3)* (x 2+3*x+5)"5)/
(3*(3*x+1/x73+2)"(4/3))

rewrite(exp):
(5*(x+1/(3*x))*(2*x+3)*(x“2+3*x+5)A4)/(3*x+1/x“3+2)“(1/3)—((1/(3*x“2)—é
1) *(XA243%x4+5)25) / (3*¥x+1/x"3+2) M (1/3)+((x+1/(3*x) ) *¥(3/Xx"4-3)* (x 2+3*x+5)"5)/
(3*(3*x+1/x3+2)~(4/3))

rewrite(sincos):
(5*(x+1/(3*x))*(2*x+3)*(x“2+3*x+5)A4)/(3*x+1/x“3+2)“(1/3)—((1/(3*x“2)—;
1)*(XA243%X+5)75) / (3¥X+1/x"3+2) A (1/3)+((x+1/(3*x) ) *(3/X 4=3)* (X 243*x+5)"5)/ :
(3*(3*x+1/x"3+2)~(4/3))

rewrite(sinhcosh):
(5*(x+1/(3*x))*(2*x+3)*(xA2+3*x+5)A4)/(3*x+1/x“3+2)“(1/3)—((1/(3*x“2)—E
1) * (X 243%X45)5) / (3*¥x+1/x23+2) 7 (1/3)+((X+1/(3*X) ) *(3/X 4=-3) * (X 2+3*x+5)"5)/
(3*(3*x+1/x3+2)~(4/3))
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rewrite(tan):
(5*(x+1/(3*x))*(2*x+3)*(x“2+3*x+5)A4)/(3*x+1/x“3+2)“(1/3)—((1/(3*x“2)—é
1)*(x“2+3*x+5)A5)/(3*x+1/x“3+2)“(1/3)+((x+1/(3*x))*(3/xA4—3)*(xA2+3*x+5)A5)/;
(3*(3*x+1/x"3+2)"(4/3))

mwcos2sin:

(5*(x+1/(3*x))*(2*x+3)*(x“2+3*x+5)A4)/(3*x+1/x“3+2)“(1/3)-((1/(3*x“2)-;
1)*(x“2+3*x+5)A5)/(3*x+1/x“3+2)“(1/3)+((x+1/(3*x))*(3/xA4—3)*(xA2+3*x+5)A5)/§
(3*(3*x+1/x"3+2)"(4/3))

ans=

((96*x"74219*x"6+164*xX"5+81*X 4+40*Xx"3+53*x"2+40*x+15)* (x*2+3*x+5)"4)/
(3*XM*F((2*xM3+3%xM+1) /X 3)~(4/3))

>> pretty(ans)

7 6 5 4 3 2 2 4
((96 x + 219 x + 164 x + 81 x + 40 x + 53 x + 40 x + 15) (x + 3 X + 5)

/4 3 \1/3 \4
I

~N——

EJEMPLO 15
X +7X +4
U= X2+ X2 +x
~ (x3 + 7% +4)%
XXX
%(x3 +7x° +4)_71 (3x2 + 14x)(x2 +x72 +x)—(x3 +7x° +4)§ (2x -2+ 1)
y' =

2
(x2 +x7 +x)
Operando, eliminando exponentes negativos y simplificando:

. x(x7 +13x° +16x* +x3 —42% —16)

y:

2 x3+7x2+4(x4+x3+1)2
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Con MATLAB

>> syms X
>> A=(X"3+(7*x72)+4)"(1/3)

A =
(X"3 + 7%x72 + 4)7(1/2)
>> B=(X"2+(x"(-2))+x)

B =

X + 1/x"2 + x”~2

>> diff((A/B),x)

ans =

(3*x72 + 14*%x)/(2*¥(x"3 + 7*x"2 + 4)M(1/2)*(x + 1/x"2 + x72)) - ((2*x - 2/x"3 +
1)*(xA3 + 7%x"2 + 4)A(1/2))/(X + 1/x72 + x"2)"2

>> pretty(ans)

/ 2 \ 3 2 1/2
| 2x---+1] (x +7x +4)
2 | 3 |
3 x + 14 x \ X /
3 2 1/2 / 1 2\ / 1 2 \2
2 (x +7x +4) | x + -- + x| | x + -- +x |
| 2 | | 2 |
\ X / \ X /

>> collect(ans)

ans=

—(X"8+13* XA T7+16* XA5+X M -42* X" 3-16%X) / (4* X 3* (XA3+7*xX 2+4) A (1/2)+4*x“4*(x“3+7*x“2+f
4)N(1/2)+25XN6* (X IHT*XN24+4) N (1) 2)+4*XNT* (XAZHT*XN2HA) N (1/2) +2%X"8H (XA 347*X"244) ¢
(1/2)+2*% (X"3+7*x"2+4)~/1/2)) :
>> pretty(ans)

8 7 5 4 3
- (x +13 x +16 x +x -42x -16 x) /

3 3 2 1/2 4 3 2 1/2
(4x (x +7x +4) +4x (x +7x +4) +

6 3 2 1/2 7 3 2 1/2
2 x (x +7x +4) +4x (x +7x +4) +

8 3 2 1/2 3 2 1/2
2 x (x +7x +4) +2 (x +7x +4) )

>> simple(ans)
Simplify:

—(X*(X"7 + 13*x76 + 16*x"4 + X3 - 42*%x"2 - 16))/(2*¥ (x4 + x"3 + 1)"2*%(x"3 + 7*xA2
+ 4)7(1/2)) E
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radsimp:

((XA8+13*XA7+16*XA5+XA4—42*XA3—16*X)*(4*XA4*(XA3+7*XA2+4)A(1/2)—4*XA3*(XA3+7*XA;
2+4)A(1/2)+2*x“6*(xA3+7*xA2+4)A(1/2)+4*x“7*(x“3+7*x“2+4)A(1/2)+2*x“8*(x“3+7*x“2E
FAYN(L/2)+2* (XN3+7* X 2+4) 7 (1/2) ) ) / (16*XN6* (XN 3+7* XN 2+4 ) — (A% XN A* (XN 3+7*x N 2+4) N (1
[2)42¥XNE* (XA3HTHXA2+4) A (1) 2) +4FXATH (XAB+THFXA244) N(1/2) +2¥XA8* (XA3+7* XA 2+4) A (1/
2)+2% (XA3+7*XA244) A (1/2))72) E

simplify(100):
—(X*(XA7+13*XM6+16*¥XM+XA3-42%X"2-16) ) / (2% (XMA4+X"3+1) A 2* (XA3+7*x22+4) 7 (1/2))
combine(sincos):

—(XA8+13*XA7+16*XA5+XA4—42*XA3—16*X)/(4*XA3*(XA3+7*XA2+4)A(1/2)+4*XA4*(XA3+7*XAE
24+4) N (1/2)42¥X N6 (XABHTHXN244) M (1) 2) +A¥XATH (XN 34T XA 2+4) M (1/2) 42 XA8* (X347 *X12
+4)N(1/2)+2*% (XN347*x2+4)~(1/2)) ]

combine(sinhcosh):

—(XA8+13*XA7+16*XA5+XA4—42*XA3—16*X)/(4*XA3*(XA3+7*XA2+4)A(1/2)+4*XA4*(XA3+7*XA;
244) 7N (1/2)+2¥XN6* (XN B+THFXN2+4) N (1) 2) +4FXATH (XA3+TH XN 2+4) M (1] 2) +2*XA8* (XN B4+7*XN2
+A)N(1/2)+2* (XN3+7*x"2+4)7(1/2)) E

combine(In):

—(XA8+13*XA7+16*XA5+XA4—42*XA3—16*X)/(4*XA3*(XA3+7*XA2+4)A(1/2)+4*XA4*(XA3+7*XA;
244) 7N (1/2)+2¥XN6* (XN 3+THFXN2+4) N (1] 2) +4FXATH (XA3+TH XN 2+4) M (1] 2) +2* X A8* (XN B4+7*XN2
+4)M(1/2)+2% (X 3+7*x A 2+4)~(1/2)) :

factor:
—(X*(X"AT7+13*¥XM6+16*XMA+XN3-42%x"2-16) ) / (2* (X" 3+7*X"2+4) N (1/2) ¥ (XM4+x"3+1)"2)
expand:

(42%X73) [ (A*XA3* (XAB+THXA2+4) A (1/2) +4*XAA* (XA3+THXA24+4) N (1/2) +2*X 6% (X 347
KXA2+4)N(1/2) +AFXATH (XAB4THXN244) A (1/2) +2*XN8* (XN3+T7*#X N 2+4) N (1/2)+2% (X"3+7
EXA244)N(1/2) ) -XNA /) (B*XA3* (XA3+7*XA244) N (1/2) +4FXN* (XA3+T*XA2+4)N(1/2) +2% XM ¢
6*(x“3+7*x“2+4)A(1/2)+4*xA7*(x“3+7*x“2+4)“(1/2)+2*x“8*(x“3+7*xA2+4)A(1/2)+2*§
(XA3+7*xXM2+4)M(1/2) )= (16*XN5) / (A*¥XA3* (XA3+7*XA244) N (1/2) +4*XNA* (XN 3+7*X " 2+4)
A(L/2)42¥XNE* (XA3+THXA244) A (1/2) +A*¥XATH (XA3+T*XA244) N (1/2) +2% X A8* (X347 XA 2+
AYN(1/2)+2* (XN3+7*XM244) M (1/2) )= (13*XN7) / (A% X3 (XN3+T7*XA2+4) N (1/2) +4*x N 4* (X
AZ47HFXA244) A (1/2)+2¥XA6* (XAZ+TH¥XA2+4) A (1/2) +4*XATH* (XA3+T7*XA2+4) N (1/2) +2%X 8%
(XN3+T7HXA244) N (1/2)+2% (XN3+TH#XA244) N (1/2) ) =X 8/ (A*¥XN3* (XA3+T*XN2+4) A (1/2)+4%
XAA* (XA3+7*¥XA244) N (1/2)+2*¥XM6* (XNA3+T7 ¥ XA 2+4) N (1/2) +4* XA T* (XN3+7* X 2+4)M(1/2)+ :
2EXNBH (XABHTHFXA2+4) N (1/2) 42K (XN3+7*XN244) A (1/2) )+ (16%xX) / (4*XN3* (XA3+7*X"2+4)
AL/ 2)+A*XNAH (XA3+THXA244) A (1/2) +2¥XN6* (XA3+T*XA244) N (1) 2) +A*XAT* (X347 ¥ XA 2+
AYN(1/2)42*¥XNA8* (XN3+7*X M 244) N (1/2)+2* (XN3+7*x"244)~(1/2)) :

combine:
—(XABHIB*XATHLE*XAG+XN-42%XA3-16%X) / (A*XA3* (XAB+7*XN2+4) N(1/2) +A*XNA* (XN3+TH#XA2
+A)N(1/2)+2FXN6* (XAIHTHXA2+4) M (1/2) +A*FXATH (XA3HT*XA2+4) M (1/2) 42X 8* (XA3+T*XA2+4
YA(L/2)+2% (XA347*xA2+4) A (1/2))

rewrite(exp):
—(xA8+13*xA7+16*xA5+xA4—42*xA3—16*x)/(4*xA3*(xA3+7*xA2+4)A(1/2)+4*x“4*(x“3+7*x“;

2+4) N (1/2)+2¥XN6* (XA 3+TFXA2+4) N (1/2) +A¥XATH (XA 3+T*XA2+4) M (1/2) +2¥XA8* (XA 347X 2
+4)A(1/2)+2% (XP3+7*x72+4) (1/2)) :
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rewrite(sincos):

—(XA8+13*XN7+L6*XNA5+XN-42* X" 3-16%X) [ (A*XN3* (XA3+T7*X N 2+4) N (1/2)+4* X NA* (XA 3+7 XA
244) 7N (1/2)+2¥XN6* (XN B+TFXN2+4) N (1) 2) +4FXATH (XAB3+TH XN 2+4) M (1] 2) +2* X A8* (XN B4+7*XN2
+4)N(1/2)+2%(XN34+7*x"2+4)7(1/2)) :
rewrite(sinhcosh):

S (XABHIBHFXNTHLE*XNGHXNA-A2¥XN3-16%X) / (4¥X"3* (XN3+T*X"2+4) N (1/2) +4*XNA* (X 3+7*X72
HA)N(1/2)42*¥XNE* (XA3+7HEXA2+4) N1/ 2) +A*FXANT* (X347 *XA244) N ((1/2) 424X N8F (XN 3+7*X 2+
AYN(1/2)+2% (XA3+7*xA2+4) A (1/2)) :
rewrite(tan):

—(XA8+13*¥XAT+16*XA5+XAA-42%XA3=16%X ) / (A¥XAB¥ (XAB+T*XA2+4) M (1/2) +4¥XAA* (X347 % XA
24+4) N (1/2)+2*XN6* (XN B+THXN244) N(1/2) +AFXNTH (XN 3+7HFXN2+4) N (1) 2) +2FXN8* (XN 3+T7*X12
+4)N(1/2)+2% (XN34+7*x"2+4)7(1/2)) E
collect(x)

—(XP8+13*¥XAT+16*XA5+XAA-42%XA3-16%X ) / (A¥ X 3¥ (X B+7*X 2+4) M (1/2) +4* X A* (X347 % XA
2+4)M(1/2)+2*XN6* (XNB+THXN2+4) N (1) 2) +A¥XNTH (XN 3+T7*XA2+4) M (1/2) +2*XA8* (XA 3+7*xM2
+4)N(1/2)+2*%(XN34+7*x"2+4)7(1/2)) E
mwcos2sin:
—(XABH13*XATHLE*XASHXAA-A2¥XA3-16%X) / (A¥XA3* (XA 3+T*XA2+4) A (1/2) +A*XAA* (XA3+7*XA
2+4)A(1/2)+2*x“6*(xA3+7*xA2+4)A(1/2)+4*x“7*(x“3+7*x“2+4)A(1/2)+2*XA8*(x“3+7*x“2;
+4)N(1/2)+2%(XN347*x"2+4)~(1/2)) E
>> pretty(ans)

7 6 4 3 2
x (x +13 x +16 x + x - 42 x - 16)
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1.3. DERIVADAS DE FUNCIONES EXPONENCIALES

Calcular la derivada de los siguientes ejercicios:

EJEMPLO 1

2

e

y_x2+1

Aplicamos la formula de derivacion del cociente entre dos funciones:

a 2xe’ (x> +1)—e* (2x)

(x> +1)
Simplificando:
. 2xe* (x°) B e
(x*+17 (x> +1)
Con MATLAB
: >> syms X

>> A=exp(x”"2)

A =
exp(x”2)

>> B=(x"2)+1

B =
X2 + 1

>> diff((A/B),x)

ans =
(2*x*exp(x~2))/(x"2 + 1) - (2*x*exp(x”2))/(X*2 + 1)~2

>> pretty(ans)

2 2
2 x exp(x ) 2 x exp(x )

>> collect(ans)

ans =
((2*exp(x"2))*x"3) /(x4 + 2*x"2 + 1)

>> pretty(ans)
2: 3
(2 exp(x )) x

CALCULO DE DERIVADAS
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>> simple(ans)

Simplify:
(2*x"3*exp(x”2))/(x*2 + 1)~2

radsimp:
(2*x"3*exp(x"2))/ (x4 + 2*x~2 +1)

simplify(100)
(2*x"3*exp(x”2))/(x*2 + 1)~2

combine(sincos):
(2*x"3*exp(x”2))/ (x4 + 2*¥x"2 +1)

combine(sinhcosh):
(2*x"3*exp(x”2))/ (x4 + 2¥x"2 +1)

combine(1ln):
((2*exp(x”"2))*x"3) /(x4 + 2*x"2 +1)

factor:
(2*exp(x"2)*x"3)/(x"2 + 1)~2

expand:
(2*x"3*exp(x"2))/ (x4 + 2*x~2 +1)

combine:
(2*x"3*exp(x"2))/ (x4 + 2*x72 +1)

rewrite:
(2*x"3*exp(x”2))/ (x4 + 2¥x"2 +1)

rewrite(sincos):
(x"3*(2*cos(xM2*1) - sin(x"2*1)*2*1))/ (x4 + 2*x"2 +1)

rewrite(sinhcosh):
(x"3*(2*cosh(x”2) + 2*sinh(x72)))/ (x4 + 2*x"2 +1)

rewrite(tan)
—(2*x"3*(tan((x"2*1)/2) + 1))/ ((tan((x"2*1)/2) - i)*(x™ + 2*x"2 + 1))

mwcos2sin:
—(X"3*(sin(xM2*1)*2*1 + 4*sin((x"2*1)/2)72 - 2))/ (x4 + 2*x"2 + 1)

collect(x):
((2*exp(x"2))*x"3) /(x4 + 2*x"2 + 1)

ans =
(2*x"3*exp(x”2))/(x"2 + 1)"2

>> pretty(ans)
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EJEMPLO 2
e —e”
y= =
e +e”

Aplicamos la formula de derivacion del cociente entre dos funciones:

. (eX +e"x)(eX Jre"x)—(eX —e'x)(eX —e"x)

e (eX +e* )2
yi (ex +e™* )2 —(ex —e™ )2
(ex +e™* )2
Operando y simplificando obtenemos:
. 4e>
(eZx +1)2
Con MATLAB
...... »Symsx

>> A=exp(x)-exp(-x)

A =
exp(x) - exp(-x)

>> B=exp(x)+(exp(-x))

B =
exp(-x) + exp(x)

>> diff((A/B),x)

ans =
1 - (exp(-x) - exp(x))"2/(exp(-x) + exp(x))"2

>> pretty(ans)

(exp(-x) - exp(x))

(exp(-x) + exp(x))
>> simple(ans)

simplify:
(4*exp(2*x))/(exp(2*x) + 1)"2

radsimp:
1 - (exp(-x) - exp(x))"2/(exp(-x) + exp(x))"2

simplify(100):
1/cosh(x)"2

combine(sincos):
1 - (exp(-x) - exp(x))"2/(exp(-x) + exp(x))"2
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...... ;;égi;é?;;;g;;;ﬁ;:““"""““"""““"""““"""““"""““"""““"""““"""““"""““"""““"""““"""““"""““
1 - (exp(-x) - exp(x))"2/(exp(-x) + exp(x))*2

combine(1ln):
1 - (exp(-x) - exp(x))"2/(exp(-x) + exp(x))*2

factor:
(4*exp(2*x))/(exp(2*x) + 1)"2

expand: E
2/ (exp(-2*x) + exp(2*x) + 2) - exp(-2*x)/(exp(-2*x) + exp(2*x) + 2) - exp(2*x)/:
(exp(-2*x) + exp(2*x) + 2) + 1

combine:
1 - (exp(-x) - exp(x))"2/(exp(-x) + exp(x))*2

rewrite(exp):
1 - (exp(-x) - exp(x))"2/(exp(-x) + exp(x))*2

rewrite(sincos):
sin(x*i)~2/cos(x*i)”~2 + 1

rewrite(sinhcosh):
1 - sinh(x)”2/cosh(x)"2

rewrite(tan): E
1 - ((tan((x*1)/2) + i)/(tan((x*i)/2) - i) - (tan((x*1)/2) - 1i)/(tan((x*1)/2) +§
i))~2/((tan(x*(i/2)) - i)/(tan(x*(i/2)) - i) + (tan(x*(i/2)) - i)/(tan(x*(1/2)):
+ 1))~2 E

mwcos2sin:
1 - sin(x*i)~2/(sin(x*i)~2 - 1)

collect(x)
1 - (exp(-x) - exp(x))"2/(exp(-x) + exp(x))*2

ans =
1/cosh(x)"2

o o
%, . :
\lNOta Es importante recordar que: :

X

e +e

—X

cosh=

La cual reemplazando en la solucion final de MATLAB:
1
cosh(x)"2

Se obtiene
4e*

2
(ezx + 1)
La cual es idéntica a la solucion realizada manualmente.
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EJEMPLO 3

- Ae“* +B
- 5
X' +9x+—
X

Aplicamos la formula de derivacion del cociente entre dos funciones:
> 5 2 10
(2x)( A’ +1)(x2 +9x+2)—(Ae* " +B)(2x +9 —3)
X X

2
5

(xz +9x +2)
X

x[Ae"zH (26 +18x —2x* —9x* +10x* +10) ~B(2x* + 9% - 10)]

y:

Factorizando y efectuando:

y:

(x4 +9x% + 5)2

Con MATLAB

>> syms x A B
>> C=(A*(exp(x”~2+1)))+B

C =
B + A*exp(x”2 + 1)

>> D=(x"249%x+(5/(x"2)))

D =
9*x + 5/x"2 + x"2

>> diff((C/D),x)

ans = E
(2*A*x*exp(x”2 + 1))/(9*x + 5/x72 + x"2) - ((B + A*exp(x"2 + 1))*(2*x - 10/x"3 +:
9))/(9%x + 5/x"2 + x"2)"2 :

>> pretty(ans)

2 / 10 \
(B+Aexp(x +1)) | 2x - --+9 |
2 | 3 |
2 A xexp(x + 1) \ X /
5 2 / 5 2 \2
9 X + -- + X | 9 x+ -- +x |
2 | 2 |
X \ X /

>> collect(ans)
ans=

((Z*A*exp(xA2+1))*xA7+(18*A*exp(xA2+1))*XA6+(-2*B-2*A*exp(x“2+1))*x“5+(-9*B-E
9*A*exp (x"2+1) ) *x 4+ (10*A*exp (X 2+1) ) *x"3+(10*B+10*A*exp (X 2+1) ) *x) / (X 8+18*x 7+ !
81*x 6+10*X"4+90*x"3+25)



CALCULO DIFERENCIAL CON MATLAB 135

>> pretty(ans)

7 6 5 4
((2A#1) x + (18 A#1) x + (- 2B -2A#1) x + (- 9B - 9 A #1) x +

3 8 7 6 4 3
(16 A #1) x + (10 B + 10 A #1) x) / (x + 18 x + 81 x + 10 x + 990 x +

25)
Where

2
#1 == exp(x + 1)

>> simple(ans)
simplify:

(x*(le*B+10*A*exp(xA2+1))—x“5*(2*B+2*A*exp(xA2+1))—x“4*(9*B+9*A*exp(xA2+1))+10*A;
*xA3*exp (XA2+1)+18*A*x 6*exp (X" 2+1) +2*A*x 7*exp (x*2+1) ) / (X 4+9*Xx"3+5) "2 :

radsimp:

(x*(le*B+16*A*exp(xA2+1))-XAS*(Z*B+2*A*exp(xA2+1))-XA4*(9*B+9*A*exp(xA2+1))+16*A;
*XA3*exp (XA 2+1) +18*A*XN6*exp (X 2+1) +2¥A* X 7*exp (X" 2+1) ) / (X 8+18*X A 7+81*X 6+10*X"
4+90*x"3+25) :

simplify(100):

(9*B—2*B*x+9*A*exp(xA2+1)+2*A*x“3*exp(xA2+1)-2*A*x*exp(x“2+1))/(xA4+9*xA3+5)-é
((B+A*exp(x"2+1))*(81*x"3-20*x+45) ) / (X 4+9*x"3+5) "2

combine(sincos):

(X*(10*B+10*A*exp (X 2+1) ) -X 5% (2*B+2*A*exp (X 2+1) ) - X 4* (9*B+9*A*exp (X 2+1) ) +10%A
*xA3*exXp (XN 2+1)+18*A*X A 6*exp (XA 2+1) +2*¥A*xA7*exp (X 2+1) ) / (XA8+18* X 7+81* X 6+10*X" :
4+90*x"3+25) ]
combine(sinhcosh):
(x*(l@*B+10*A*exp(xA2+1))-XAS*(Z*B+2*A*exp(xA2+1))-xA4*(9*B+9*A*exp(xA2+1))+10*Aé
*XAB*exp(XA2+1)+18*A*XA6*exp(xA2+1)+2*A*x“7*exp(x“2+1))/(xA8+18*xA7+81*xA6+10*xA;
4490*x"3+25) E
conbine(1ln):
((2*A*exp(x“2+1))*xA7+(18*A*exp(xA2+1))*x“6+(-2*B-2*A*exp(x“2+1))*XA5+(-9*B-;
9*A*exp (X 2+1) ) *X 4+ (10*A*exp (X" 2+1) ) *X 3+ (10*B+10*A*exp (X 2+1) ) *X) / (X 8+18*X 7+
81*X"6+10*Xx"4+90*x"3+25)

factor:

(X*(l@*B+10*A*eXp(XA2+1)-9*B*XA3-Z*B*XA4+19*A*XA2*EXp(XA2+1)-9*A*XA3*EXp(XA2+1)-;
2*A*x A A*exp (XN 2+1) +18*A*x A5*exp (XA 2+1)+2*¥A*x 6*exp (X" 2+1) ) ) / (X 4+9*XA3+5) 2



136 CAPITULO 2 CALCULO DE DERIVADAS

(10%B*x) / (X 8+18*X 7+81*X 6+10*X 4+90*X"3+25) - (9*B¥X"4) / (X 8+18*X T+81*X"6+10%X
NA+90*XN3425) - (2*B*XA5) / (X A8+18*XA7+81* X 6+10* X 4+90*X 3425 )+ (10*A*x*esp (1) *esp
(x72))/ (X 8+18*Xx A 7+81*X 6+10*x 4+90*x"3+25)+(10*A*x 3*exp (1) *exp(x2) )/ (x 8+18* :
XA7+81*¥XN6+10%X N 4+90%* X 3425 ) - (9*A*x 4*exp (1) *esp(x2))/ (X" 8+18*X 7+81*X"6+10%X !
N4+90*xM3+25) - (2*¥A*xA5*exp (1) *esp(x”2) )/ (X 8+18*X " 7+81*x 6+10* X 4+90*Xx"3+25) +( :
18*A*x 6*exp (1) *esp(x~2))/ (X 8+18*x 7+81*x 6+10*x 4+90*x 3+25)+(2*A*x 7*exp(1) :
*asp(x"2))/ (X 8+18*x"7+81*x"6+10*x 4+90*x"3+25) (18*A*x"6*exp(1l)*exp(x"2))/(x"8+1 :
8H*XAT7+81H*XNG+10*X N A+90* X 3425 ) +( 2*¥A*XA7*exp (1) *exp (X" 2) )/ (X 8+18*X 7+81*X" 6+10*X
N+90*x 3+25) :

combine:

(x*(lO*B+10*A*exp(xA2+1))-xAS*(Z*B+2*A*exp(xA2+1))-xA4*(9*B+9*A*exp(xA2+1))+10*AE
*xA3*exp (XN2+1)+18*A*x 6*exp (XN 2+1) +2*¥A*x A7 exp (x"2+41) ) / (X 8+18* X 7+81* X 6+10*X" :
4+90*x"3+25) E

rewrite(exp):

(x*(lO*B+10*A*exp(xA2+1))-xAS*(Z*B+2*A*exp(xA2+1))-xA4*(9*B+9*A*exp(xA2+1))+10*Aé
*¥xA3¥exp (XN2+41)+18*A*x A6*exp (X 2+1) +2*A*x A 7*exp (X~ 2+1) ) / (X 8+18* X" 7+81*X"6+10*x" :
4+90*x"3+25) :

rewrite(sincos):

-(-x*(10*B-10*A*(sin(x“2*i+i)*i-cos(xA2*i+i)))+x“5*(2*B-2*A*(sin(x“2*i+i)*i-;
COS(XA2*%i+1)) ) +x 4% (9*B-9*A* (sin(x 2*i+i)*i-cos(x"2*i+i)))+10*A*x"3*(sin(x- :
A2¥i+1i)*i-cos(xA2*i+1))+18*A*x 6% (sin(x 2*i+1)*i-cos(x"2*i+1))+2*¥A*X 7*(sin(x 2* !
it+i)*i-cos(x"2*i+i)))/ (X 8+18* X 7+81*Xx"6+10*X 4+90*x"3+25) E

rewrite(sinhcosh):

(x*(10*B+10*A* (cosh(x*2+1)+sinh(x"2+1)))-x"5%(2*B+2*A*(cosh(x*2+1)+sinh :
(x"2+1)) ) -x"4* (9*B+9*A* (cosh(x"2+1)+sinh(x"2+1)) )+10*A*x~3*(cosh(x 2+1)+sinh(x"- :
2+1) )+18*A*x 6* (cosh(x"2+1)+sinh(x"2+1) ) +2*A*x 7* (cosh (x*2+1)+sinh(x*2+1)))/(x"8

+18*XA7+81*x " 6+10* X 4+90*x"3+25)

rewrite(tan)

-(xAS*(Z*B-(Z*A*(tan(xAZ*(i/2)+i/2)+i))/(tan(xAZ*(i/2)+i/2)-i))+xA4*(9*B-5
(9*A*(tan(xr2*(i/2)+i/2)+i))/(tan(xr2*(i/2)+i/2)-1i))-x*(10*B-:
(10*A*(tan(x 2*(i/2)+i/2)+1i))/(tan(x"2*(i/2)+1/2)-1))+(10*A*x 3*(tan(x"2:
¥(1/2)+i/2)+1i))/(tan(x*2*(i/2)+1/2)-1)+(18*A*x"6* (tan(x"2*(i/2)+i/2)+i))/:
(tan(x 2% (1/2)+1/2)-1)+(2*A*xA7* (tan(x 2% (1/2)+i/2)+1))/ (tan(x"2*(i/2)+i/2)-1))/ :
(X"8+18*X"7+81*x"6+10*Xx4+90*Xx"3+25)

mwcos2sin:

- (-x*(10*B-10*A* (sin (X A2*i+1)*i+2%sin(x 2% (i/2)+(i/2)"2-1))+XA5*(2*B-2*A*(si |
N(XA2*i+1)*i42%sin(x 2% (1/2)+(1/2)"2-1))+X 4* (9*B-9*A* (sin(x"2*i+1)*i+2%si- :
N(xA2%(1/2)+(1/2)"2-1))+10*A*x"3* (sin(x 2*i+i)*i+2%sin(x 2% (1/2)+(i/2)"2-
1)+18*A*x A6* (sin(XxM2*1+1i)*¥i42*sin(x 2*(1/2)+(1/2)"2-1)+2*¥A*x A 7*(sin(x 2*¥i+1)*- :
i+2*sin(x22*(1i/2)+(i/2)72-1))/ (X 8+18*x 7+81*X"6+10*x 4+90*Xx"3+25) :

collect(x):

((2*A*exp(x“2+1))*xA7+(18*A*exp(xA2+1))*x“6+(-2*B-2*A*exp(x“2+1))*XA5+(-9*B-é
9*A*¥exp(x"2+1) ) *x M+ (10*A*exp (X 2+1) ) *x 3+ (10*B+10*A*exp(x~2+1) ) ¥Xx) / (X 8+18*X 7+ :
81*X"6+10*X 4+90*X"3+25)
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(9*B-2*B*x+9*A*exp(xA2+1)+2*A*x“3*exp(x“2+1)-2*A*x*exp(x“2+1))/(XA4+9*XA3+5)-g
((B+A*exp(x"2+1))* (81*x"3-20*x+45) )/ (X 4+9*x"3+5) "2 :
>> pretty(ans)

3 3
9B-2Bx+9A#L +2Ax #1 - 2 Ax #1 (B + A #1) (81 x - 20 x + 45)

where

EJEMPLO 4

2
e tel +e

X

e
—X X X2 2x
y=e “(e"+e* +e™)
Aplicamos la férmula de derivacion del producto de dos funciones:
2 2
y'=—e* (eX +e* +e* ) +e™* (e" +2xe* +2e* )
Factorizando y efectuando:

y'=e™* [e‘z (2x—1)+ e“]

y'= e’ (2x—1)+e"

Con MATLAB

>> syms X
>> A=exp(x)+exp(x"2)+exp(2*x)

A =
exp(2*x) + exp(x"2) + exp(x)

>> B=exp(x)

B =
exp(x)

>> diff((A/B),x)
ans =
exp(-x)*(2*exp(2*x) + exp(x) + 2*x*exp(x"2)) - exp(-x)*(exp(2*x) + exp(x"2) +§

exp(x))

137
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>> pretty(ans)
exp(-x) (2 exp(2 x) + exp(x) + 2 x exp(x )) -

2
exp(-x) (exp(2 x) + exp(x ) + exp(x))

>> collect(ans)

ans = :
(2*exp(-x)*exp(x"2))*x + exp(-x)*(2*exp(2*x) + exp(x)) - exp(-x)*(exp(2*x) +
exp(x”2) + exp(x)) E

>> pretty(ans)

2
(2 exp(-x) exp(x )) x + exp(-x) (2 exp(2 x) + exp(x)) -

2
exp(-x) (exp(2 x) + exp(x ) + exp(x))

>> simple(ans)

simplify:
exp(x) - exp(x*(x - 1)) + 2*x*exp(x*(x - 1))

radsimp: E
exp(-x)*(2*exp(2*x) + exp(x)) - exp(-x)*(exp(2*x) + exp(x"2) + exp(x)) + 2*x*exp(—'
X)*exp(x"2) :

simplify(100):
exp(x) - exp(x"2 - x) + 2*x*exp(x"2 - x)

combine(sincos): E
exp(-x)*(2*exp(2*x) + exp(x)) - exp(-x)*(exp(2*x) + exp(x*2) + exp(x)) + 2*x*exp(—.
x)*exp(x"2) :

combine(sinhcosh): E
exp(-x)*(2*exp(2*x) + exp(x)) - exp(-x)*(exp(2*x) + exp(x*2) + exp(x)) + 2*x*exp(—_
x)*exp(x"2) :

combine(1ln): E
(2*exp(-x)*exp(x"2))*x + exp(-x)*(2*exp(2*x) + exp(x)) - exp(-x)*(exp(2*x) +
exp(x”2) + exp(x))

factor:
(exp(2*x) - exp(x"2) + 2*x*exp(x”~2))/exp(x)

expand:
exp(x) - exp(-x)*exp(x"2) + 2*x*exp(-x)*exp(x"2)

combine: F
exp(-x)*(2*exp(2*x) + exp(x)) - exp(-x)*(exp(2*x) + exp(x”"2) + exp(x)) + 2*x*exp(—
X)*exp(x"2) :

rewrite(exp): :
exp(-x)*(2*exp(2*x) + exp(x)) - exp(-x)*(exp(2*x) + exp(x"2) + exp(x)) + 2*x*exp(—
X)*exp(x”2) :
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rewrite(sincos): E
(cos(x*i)+sin(x*i)*i)*(cos(x*i)+2*cos(x*2*i)-sin(x*i)*i-sin(x*2*i)*2%i)-:
(cos(x*1i)+sin(x*i)*i)*(cos(x*1)+cos(x*2*i)-sin(x*i)*i-sin(x*2*i)*i+cos(x"2*1i)-:
sin(xA2*1)*i)+2*x*(cos(x"2*¥i)-sin(x"2*i)*i)*(cos(x*i)+sin(x*i)*1i) :

rewrite(sinhcosh): E
(cosh(x)-sinh(x))*(2*cosh(2*x)+2*sinh(2*x)+cosh(x)+sinh(x))-(cosh(x)-sinh(x:
))*(cosh(2*x)+cosh(x"2)+sinh(2*x)+sinh(x”2)+cosh(x)+sinh(x))+2*x*(cosh(x)-:
sinh(x))*(cosh(x*2)+sinh(x"2))

rewrite(tan): :
—((tan((x*i)/2)-i)*((tan(x*i)+i)/(tan(x*i)-i)+(tan((x*i)/2)+i)/(tan((x*i)/2)-:
i)+(tan((x"2*1)/2)+i)/(tan((x*2*i)/2)-i)))/(tan((x*1i)/2)+i)+(((2*(tan(x*:
i)+i))/(tan(x*i)-i)+(tan((x*1i)/2)+i)/(tan((x*1i)/2)-i))*(tan((x*1i)/2)-1i))/:
(tan((x*i)/2)+i)+(2*x*(tan((x“2*i)/2)+i)*(tan((x*i)/2)—i))/((tan((xAZ*i)/Z)—§
i)*(tan((x*1i)/2)+1i)) :

mwcos2sin: E
—(sin(x*i)*i-2*sin((x*i)/2)"2+1)*(sin(x*i)*i+sin(x*2*i)*2*i+4*sin(x*i)*2+2*sin(( :
X*1)/2)72-3)+(sin(x*i)*i-2*sin((x*1)/2)A2+1)*(sin(x*i)*i+sin(x*2*1i)*i+sin(x 2*i) !
*142%sin((xA2%1)/2) N 2+2%sin(x*¥1)A2+2*sin((x*1)/2)"2-3)-2%*x*(sin(x*i)*i-2*sin((x*
i)/2)72+1)*(sin(x~2*1)*i42*sin((x"2*1)/2)"2-1)

collect(x): E
(2*exp(—x)*exp(x“2))*x+exp(—x)*(2*exp(2*x)+exp(x))—exp(—x)é
*(exp(2*x)+exp(x"2)+exp(x))

ans=
exp(x)-exp(x"2-x)+2*x*exp (x~2-x)

>> pretty(ans)

2 2
exp(x) - exp(x - X) + 2 x exp(x -Xx)

EJEMPLO 5
f(8)=e *’cos(2n 6)
f'(6)=(~1/2) e **cos(2n6)—2ne V*sen(2n0)
Con MATLAB
...... T ——————————————

>> diff(exp(-x/2)*(cos(2*pi*x)),x)

ans =
- (exp(-x/2)*cos(2*pi*x))/2 - 2*pi*exp(-x/2)*sin(2*pi*x)

>> pretty(ans)

/X \
exp| - - | cos(2 pi x)
\ 2/ /o x\
B - 2 pi exp| - - | sin(2 pi x)
2 \ 2/
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>> collect(ans)
ans =
- (exp(-x/2)*cos(2*pi*x))/2 - 2*pi*exp(-x/2)*sin(2*pi*x)

>> pretty(ans)

/ x\
exp| - - | cos(2 pi x)
\ 2/ / x\
R - 2 pi exp| - - | sin(2 pi x)
2 \ 2/

>> simple(ans)

simplify:
—(exp(-x/2)*(cos(2*pi*x) + 4*pi*sin(2*pi*x)))/2

radsimp:
- (exp(-x/2)*cos(2*pi*x))/2 - 2*pi*exp(-x/2)*sin(2*pi*x)

simplify(100):
—(exp(-x/2)*(cos(2*pi*x) + 4*pi*sin(2*pi*x)))/2

combine(sincos):
- (exp(-x/2)*cos(2*pi*x))/2 - 2*pi*exp(-x/2)*sin(2*pi*x)

combinw(sinhcosh):
- (exp(-x/2)*cos(2*pi*x))/2 - 2*pi*exp(-x/2)*sin(2*pi*x)

combine(1ln):
- (exp(-x/2)*cos(2*pi*x))/2 - 2*pi*exp(-x/2)*sin(2*pi*x)

factor:
—-(cos(2*pi*x) + 4*pi*sin(2*pi*x))/(2*exp(x/2))

expand:
exp(-x/2)/2 - exp(-x/2)*cos(pi*x)~2 - 4*pi*exp(-x/2)*cos(pi*x)*sin(pi*x)

combine
- (exp(-x/2)*cos(2*pi*x))/2 - 2*pi*exp(-x/2)*sin(2*pi*x)

rewrite(exp): :
- (exp(-x/2)*(exp(-pi*x*2*i)/2 + exp(pi*x*2*i)/2))/2 - 2*pi*exp(—x/2)*((exp(—§
pi*x*2*i)*i)/2 - (exp(pi*x*2*i)*i)/2)

rewrite(sincos): E
- (cos(2*pi*x)*(cos((x*1)/2) + sin((x*1)/2)*1))/2 - 2*pi*sin(2*pi*x)*(cos((x*1)/2) :
+ sin((x*1i)/2)*i) :

rewrite(sinhcosh): E
- (cosh(pi*x*2*i)*(cosh(x/2) - sinh(x/2)))/2 + pi*sinh(pi*x*2*i)*(cosh(x/2) -:
sinh(x/2))*2*i :

rewrite(tan): E
- ((tan(pi*x)"2 - 1)*(tan((x*1)/4) - i))/(2*(tan(pi*x)"2 + 1)*(tan((x*1i)/4) + i));
+ (4*pi*tan(pi*x)*(tan((x*1)/4) - 1))/((tan(pi*x)”~2 + 1)*(tan((x*1)/4) + 1))

mwcos2sin: E
((2*sin(pi*x)”"2 - 1)*(sin((x*1i)/2)*i - 2*sin((x*i)/4)"2 + 1))/2 - 2*pi*sin(2*pi*:
x)*(sin((x*1)/2)*i - 2*sin((x*1i)/4)"2 + 1)
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collect(x):
- (exp(-x/2)*cos(2*pi*x))/2 - 2*pi*exp(-x/2)*sin(2*pi*x)

ans =
—(exp(-x/2)*(cos(2*pi*x) + 4*pi*sin(2*pi*x)))/2

>> pretty(ans)

/ x\
exp| - - | (cos(2 pi x) + 4 pi sin(2 pi x))
\ 2/
. oo
EJEMPLO 6
(6)= sen 62 —cos26 _sen 6% —cos26
Vo7 +e” (o4 )%
260 cos 6° +2sen20)V8” +e* —(sen 8% —cos20 20+29e62]
o Nore e
(\/92 +e¥ )2
(29 cos 6° +25en26)(92 +e* )—(sen 6 —cosZG)(9+ ) eez)
f.(e): \/62+e92
2
(\/62 +e” )
©) (2)(6 cos 67 +sen29)(92 +eez)—(6) (sen 6’ —cosze)(1+eez)
f'(0)=
G
Con MATLAB
...... »Symsx

>> A=(sin(x”2))-(cos(2*x))

A =
sin(x"2) - cos(2*x)

>> B=((x"2)+(exp(x~2)))~(1/2)

B =
(exp(x"2) + x~2)~(1/2)

>> diff((A/B),x)
ans =

(2*sin(2*x) + 2*x*cos(x"2))/(exp(x*2) + x"2)"(1/2) + ((cos(2*x) - sin(xAZ))*(Z*xg
+ 2¥x*¥exp(x”2)))/(2*¥(exp(x~2) + x~2)"~(3/2))
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>> pretty(ans)

2 sin(2 x) + 2 x cos(x ) (cos(2 x) - sin(x )) (2 x + 2 x exp(x ))

2 2.1/2 2 2 3/2
(exp(x ) + x ) 2 (exp(x ) + x )

>> simple(ans)

simplify: :
(2*sin(2*x) +  2*x*cos(x"2))/(exp(x"2) + x"2)7(1/2) + (x*(cos(2*s) -
sin(x”2))*(exp(x"2) + 1))/(exp(x”2) + x"2)~(3/2)

radsimp:
(2*sin(2*x) + 2*x*cos(x”2))/(exp(x~2) + x~2)~(1/2)
+ 2*x*exp(x”2)))/(2*(exp(x~2) + x"~2)"(3/2))

+

((cos(2*s) - sin(xAZ))*(z*xé

simplify(100): E
(2*%sin(2*x) + 2*x*cos(x”2))/(exp(x"2) + x"2)"(1/2) + ((cos(2*s) - sin(x"2))*(2*x:
+ 2*x*exp(x”2)))/(2*(exp(x~2) + x"~2)"(3/2))

combine(sincos): E
(2*sin(2*x) + 2*x*cos(x"2))/(exp(x*2) + x"2)"(1/2) + ((cos(2*s) - sin(xAZ))*(Z*xé
+ 2*x*exp(x”2)))/(2*(exp(x~2) + x~2)"(3/2))

combine(sinhcosh):
(2*sin(2*x) + 2*x*cos(x”2))/(exp(x"2) + x"2)"(1/2)
+ 2*x*exp(x”2)))/(2*(exp(x~2) + x"~2)"(3/2))

+

((cos(2*s) - sin(xAz))*(z*xg

combine(1ln): :
(2%sin(2*x) + 2*x*cos(x2))/(exp(x"2) + x~2)*(1/2) + ((cos(2*s) - sin(x*2))*(2*x :
+ 2*x*exp(x”2)))/(2*(exp(x~2) + x~2)"(3/2))

factor:

(x*cos(2*x)—x*sin(XA2)+2*XA3*cos(xA3)+2*xA2*sin(2*x)+2*sin(2*x)*exp(xA2)+x*cos(2E
*x)*exp (x~2)+2*¥x*cos(x"2) *exp (x*2)-x*sin(x"2) *exp(x*2) )/ (exp(x"2)+x"2)~(3/2)

expand:

(2*%x*cos(x”2))/ (exp(x~2)+x22)~(1/2)-x/(exp(x"2)+x~2)~(3/2)+(2*x*cos(x)*2)/
(exp(x"2)+x72)7(3/2)-(x*exp(x”2))/(exp(x"2)+x22)"(3/2)-(x*sin(x"2))/(exp(x"2:
YHXA2)A(3/2)+(4%cos(x)*sin(x) )/ (exp(x 2)+x 2)A(1/2)+(2*x*exp (X 2)*cos(x)"2)/
(exp(x"2)+x72)"(3/2)-(x*sin(x"2)*exp(x"2))/(exp(x"2)+x~2)"(3/2) :

combine:

(2*sin(2*x)+2*x*cos(xA2))/(exp(x“2)+xA2)A(1/2)+((cos(2*x)—§
sin(x"2))*(2*x+2*x*exp(x”2)))/(2*(exp(x"2)+x"2)"(3/2)) E

rewrite(exp):

(exp(—x*2*i)*i—exp(x*2*i)*i+2*x*(exp(—x“Z*i)/2+exp(x“2*i)/2))/(exp(x“é
2)+xA2)A(1/2)+((2*x+2*x*exp(x“2))*(exp(—x*z*i)/2+exp(x*2*i)/2—(exp(—;
x"2*¥1)*1) /24 (exp(xM2*1)*1)/2) )/ (2* (exp(x"2)+x~2)"(3/2)) E

rewrite(sincos):
(2*sin(2*x)+2*x*cos(x“2))/(cos(xAZ*i)+sin(xA2*i)*(—i)+xA2)A(1/2)+((2*x+2*x*(é

Cos(xA2*i)-sin(x"2*i)*i))*(cos(2*x)-sin(x"2)))/(2*(cos(x"2*i)+sin(x 2*i)* (- :
i)+x72)"(3/2)) E
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rewrite(sinhcosh):

-(sinh(x*z*i)*2*i—2*x*cosh(x“2*i))/(cosh(xA2)+sinh(x“2)+x“2)A(1/2)+((cosh(x*g
2*i)+sinh(x“2*i)*i)*(2*x+2*x*(cosh(x“2)+sinh(xA2))))/(2*(cosh(x“2)+sinh(x“2)§
+X22)7(3/2)) E

rewrite(tan):
((4*tan(x))/(tan(x)A2+1)—(2*x*(tan(x“2/2)A2—1))/(tan(x“2/2)A2+1))/g
(-(tan(x”2*(i/2))+i)/(tan(x”2*(i/2))-1i)+xr2)~(1/2)-(((tan(x)r2-1)/"
(tan(x)A2+1)+(2*tan(xA2/2))/(tan(x“2/2)A2+1))*(2*x—(2*x*(tan((xAZ*i)/2)+i))/;
(tan((x*2*1)/2)-1)))/(2*(-(tan(x"2*(i/2))+i)/(tan(x"2*(1/2))-1)+x"2)"(3/2))
mwcos2sin:
(2*sin(2*x)-2*x*(2*sin(x"2/2)"2-1))/(sin(x"r2*1i)* (—i)—;
2%sin(x"2*(1/2) )" 2+x72+1) M (1/2) - ((2*x-2*x*(sin(x"2*1i)*i+2*sin((x"2*1i)/2)~2-:
1))*(sin(x”2)+2*sin(x)"2-1))/(2*(sin(x"2*i)*(-1i)-2%sin(x 2% (i/2))"2:
XA2+1)7(3/2)) :
collect(x):

((2*cos(xA2))/(exp(x“2)+xA2)A(1/2)+((cos(Z*x)—sin(xAZ))*(2*exp(x“2)+2))/(2*(exp(g
XA2)4X"2)M(3/2)) ) *x+(2*sin(2*x) )/ (exp(x~2)+x"2)"(1/2) :

ans =

(2*sin(2*x)+2*x*cos(x“2))/(exp(x“2)+xA2)A(1/2)+(x*(cos(2*x)—2
sin(x"2))*(exp(x"2)+1))/(exp(x"2)+x~2)"(3/2)

>> pretty(ans)

2 2 2
2 sin(2 x) + 2 x cos(x ) x (cos(2 x) - sin(x )) (exp(x ) + 1)

2 21/2 2 2 3/2
(exp(x ) + x ) (exp(x ) + x )

EJEMPLO 7
f(6)= cos@+y0(e2“) =sen® sen(eze'l)
£'(8) = cos sen(e** )+ 2¢*" senf cos(e™)
Con MATLAB
...... e

>> A=cos(x)*(sin(exp(2*x-1)))
A =

sin(exp(2*x-1))*cos(x)
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>> B=cot(x)

B =

cot(x)

>> diff((A/B),x)
ans =

(2*exp(2*x-1)*cos(x)*cos(exp(2*x-1)))/cot(x)-(sin(exp(2*x- 1))*51n(x))/
cot(x)+(sin(exp(2*x-1))*cos(x)*(cot(x)"2+1))/cot(x)"2

>> pretty(ans)

2 exp(2 x - 1) cos(x) cos(exp(2 x - 1)) sin(exp(2 x - 1)) sin(x)

>> simple(ans)
>> simple(ans)
simplify:

(sin(exp(Z*x—l))*cos(x)—sin(exp(z*x—l))*cot(x)*sin(x)+sin(exp(2*x—g
1))*cos(x)*cot(x)"2+2*exp(2*x-1)*cos(x)*cot(x)*cos(exp(2*x-1)))/cot(x)"2) E

radsimp:

(2*exp(2*x-1)*cos(x)*cos(exp(z*x—l)))/cot(x)—(sin(exp(z*x—l))*sin(x))/é
cot(x)+(sin(exp(2*x-1))*cos(x)*(cot(x)"2+1))/cot(x)"2 E

simplify(100):

sin(exp(2*x-1))*cos(x)+2*exp(2*x-1)*sin(x)*cos(exp(2*x-1))

combine(sincos):
cos(x+exp(2*x—1))/(2*cot(x))—cos(exp(2*x—1)—x)/(2*cot(x))+(exp(2*x—;
1)*cos(x+exp(2*x—1)))/cot(x)+(sin(x+exp(2*x—1))*(cot(x)“2+1))/§
(2*cot(x)"2)+(cos(x-exp(2*x-1))*exp(2*x-1))/cot(x)-(sin(x-exp(2*x-:
1))*(cot(x)"2+1))/(2*cot(x)"2)

combine(sinhcosh):

(2*exp(2*x—1)*cos(x)*cos(exp(z*x—l)))/cot(x)—(sin(exp(z*x—l))*sin(x))/;
cot(x)+(sin(exp(2*x-1))*cos(x)*(cot(x)"2+1))/cot(x)"2 :

combine(1ln):

(2*exp(2*x—1)*cos(x)*cos(exp(z*x—l)))/cot(x)—(sin(exp(z*x—l))*sin(x))/;
cot(x)+(sin(exp(2*x-1))*cos(x)*(cot(x)"2+1))/cot(x)"2 :
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factor:

(sin(exp(z*x—l))*cos(x)—sin(exp(Z*x—l))*cot(x)*sin(x)+sin(exp(2*x—é
1))*cos(x)*cot(x) 2+2*exp(2*x-1)*cos(x)*cot(x)*cos(exp(2*x-1)))/cot(x)" 2 E

expand:

sin(exp(Z*x)/exp(l))*cos(x)+(sin(exp(2*x)/exp(1))*cos(x))/cot(x)AZ—;
(sin(exp(z*x)/exp(l))*sin(x))/cot(x)+(2*cos(exp(2*x)/exp(1))*exp(2*x)*cos(x))/§
(exp(1)*cot(x)) :

combine:

(2*exp(2*x-1)*cos(x)*cos(exp(z*x—l)))/cot(x)—(sin(exp(z*x—l))*sin(x))/;
cot(x)+(sin(exp(2*x-1))*cos(x)*(cot(x)"2+1))/cot(x)"2 E

rewrite(exp):

(2*exp(2*x-1)*(exp(2*i*x)-1)*(exp(i*x)/2+1/(2*exp(i*x)))*(exp(i*exp:
(2*%x-1))/2+1/(2*exp(i*exp(2*x-1)))))/(i+i*exp(2*i*x))-((exp(2*i*x)-:
1)r2*(exp(i*x)/2+1/(2*exp(i*x)))*((i*exp(i*exp(2*x-1)))/2-i/(2*exp(i*exp(2*x- :
1))))*((i+i*exp(2*i*x))~2/(exp(2*i*x)-1)"2+1))/(i+i*exp(2*i*x))r2-:
((exp(2*i*x)-1)*((i*exp(i*x))/2-i/(2*exp(i*x)))*((i*exp(i*exp(2*x-1)))/2-i/"
(2*exp(i*exp(2*x-1)))))/(i+i*exp(2*i*x))

rewrite(sincos):

2*cos(cos(i—2*i*x)+i*sin(i—2*i*x))*sin(x)*(cos(i-2*i*x)+i*sin(i—2*i*x))-é
(sin(cos(i-2*i*x)+i*sin(i-2%i*x))*sin(x)"2)/cos(x)+(sin(cos(i-2*i*x)+i*sin(i-:
2*i*x))*sin(x)~2*(cos(x)"2/sin(x)"2+1))/cos(x)

rewrite(sinhcosh):

(i*sinh(—i*cosh(2*x—1)-i*sinh(2*x-1))*sinh(—i*x)A2)/cosh(—i*x)+2*i*cosh(—i*cosh(Z*x-;
1)-i*sinh(2*x-1))*sinh(-i*x)*(cosh(2*x-1)+sinh(2*x-1))+(i*sinh(-i*cosh(2*x-1)-:
i*(sinh(2*x-1))*sinh(-i*x)"2*(cosh(-i*x)"2/sinh(-i*x)"2-1))/cosh(-i*x) E

rewrite(tan):

(4*tan(x/2)*tan(-(i+tan(i*x-i/2))/(2*(i-tan(i*x-1/2*1i))))*tan(x))/:
((tan(x/2)"2+1)*(tan(-(i+tan(i*x-i/2))/(2*(i-tan(i*x-1/2*1))))"2+1))+(2*tan(-:
(i+tan(i*x-i/2))/(2*(i-tan(i*x-1/2*i))))*tan(x) 2*(tan(x/2)"2-1)*(1/":
tan(x)"2+1))/((tan(x/2)"2+1)*(tan(-(i+tan(i*x-1/2))/(2*(i-tan(i*x-1/2%1))))" 2+
1))+(2*tan(x)*(tan(x/2)"*2-1)*(tan(-(i+tan(i*x-1/2))/(2*(i-tan(i*x-1/2*i))))" 2-:
1)*(i+tan(i*x-i/2)))/((i-tan(i*x-1/2*i))*(tan(x/2)"2+1)*(tan(-(i+tan(i*x-i/2))/:
(2*(i-tan(i*x-1/2%1i))))"2+1)) :

collect(x): :
(2*exp(2*x-1)*cos(x)*cos(exp(z*x—l)))/cot(x)—(sin(exp(z*x—l))*sin(x))/;
cot(x)+(sin(exp(2*x-1))*cos(x)*(cot(x)"2+1))/cot(x)"2 E
mwcos2sin:
2*cos(cos(i—2*i*x)+i*sin(i—2*i*x))*sin(x)*(cos(i-2*i*x)+i*sin(i—2*i*x))-é
(sin(cos(i-2*i*x)+i*sin(i-2%i*x))*sin(x)"2)/cos(x)+(sin(cos(i-2*i*x)+i*sin(i-:
2*i*x))*sin(x)"2*(cos(x)"2/sin(x)"2+1))/cos(x)

ans =

sin(exp(2*x-1))*cos(x)+2*exp(2*x-1)*sin(x)*cos(exp(2*x-1))
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EJEMPLO 8
f(8)= cectsen (69273971) =ctgBsen (eez’”’l)
secB
10| scosene )53 oo
Con MATLAB
...... >>Symsx

>> A=cot(x)*(sin(exp(x*2-3*x-1)))
A =

cot(x)*sin(exp(x"2 - 3*x - 1))

>> diff((A),x)

ans =

exp(x”2 - 3*x - 1)*cos(exp(x”"2 - 3*x - 1))*cot(x)*(2*x - 3) - sin(exp(x"2 - 3*x§
- 1))*(cot(x)"2 + 1) :

>> pretty(ans)

2 2
exp(x - 3 x - 1) cos(exp(x - 3 x - 1)) cot(x) (2 x - 3) -

2 2
sin(exp(x - 3 x - 1)) (cot(x) + 1)

1.4. DERIVADAS DE FUNCIONES LOGARITMICAS 1

Calcular la derivada de:

EJEMPLO 1
yzln(x-i—x/xz—l)
1+~
= x*-1__ 1
x+Wd—1 -1
Con MATLAB
>> syms x

>> y=log(x+((x"2-1)7(1/2)))

y =
log(x + (x"2 - 1)7(1/2))
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>> diff(y)

ans =

(x/(x*2 = 1)7(1/2) + 1)/(x + (x"2 - 1)~(1/2))
>> simple(ans)

simplify:

1/(x"2 - 1)~(1/2)

radsimp:

(x - (x*2 = 1)~(1/2))*(x/(x*2 - 1)~(1/2) + 1)
simplify(100):

1/(x"2 - 1)~(1/2)

combine(sincos):

(x/(x*2 = N(L/2) + 1)/(x + (x*2 - 1)"(1/2))
combine(sinhcosh):

(x/(x"2 = 1)™(1/2) + 1)/(x + (x*2 - 1)~(1/2))
combine(1ln):

(x/(x*2 = 1)7(1/2) + 1)/(x + (x*2 - 1)~(1/2))
factor:

1/(x"2 - 1)7(1/2)

expand:

1/(x + (x*2 = 1)M(1/2)) + x/((x*2 = 1)M(1/2)*(x + (x*2 - 1)"~(1/2)))
combine:

(x/(x*2 = 1)7(1/2) + 1)/(x + (x*2 - 1)~(1/2))
rewrite(exp):

(x/(x*2 = 1)N(L/2) + 1)/(x + (x*2 - 1)"(1/2))
rewrite(sincos):

(x/(x*2 = 1)7(1/2) + 1)/(x + (x*2 - 1)~(1/2))
rewrite(sinhcosh):

(x/(x*2 = 1)7(1/2) + 1)/(x + (x*2 - 1)~(1/2))
rewrite(tan):

(x/(x*2 = N(L/2) + 1)/(x + (x*2 - 1)"(1/2))
collect(x):

1/(x"2 - 1)7(1/2)
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mwcos2sin:
(x/(x"2 = 1)™(1/2) + 1)/(x + (x*2 - 1)"(1/2))
ans=

1/(x*2 - 1)~(1/2)

>> pretty(ans)

1
2 1/2
(x -1)
EJEMPLO 2
e x> +2
y x—1
1 (xX*+2) 1
=ZIn =Z{In(x* +2)=In(x -1
=20 £22) i +2) -]
1 2x 1
2[x*+2 x-1
Con MATLAB
: >> syms X

>> y=log(((x"2+2)/(x-1))"(1/2))

y =

log(((x"2 + 2)/(x - 1))"(1/2))

>> diff(y)

ans =

(((2*)/(x = 1) = (x*2 + 2)/(x - 1)"2)*(x - 1))/(2*(x"2 + 2))

>> pretty(ans)

/ 2 \
| 2 x X +2 |
[ — | (- 1)
| x -1 2 |
\ (x-1) /
2
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>> simple(ans)

simplify:

—(2%x = XP2 + 2)/(2¥xM3 - 2¥x 2 + 4*x - 4)

radsimp:

(((2*x)/(x = 1) = (x*2 + 2)/(x = 1)"2)*(x - 1))/(2%(x"2 + 2))
simplify(10):

X/ (x22 + 2) - 1/(2%(x - 1))

combine(sincos):

(((2%x) /7 (x=1)=(x*2+2) / (x=1)"2) *(x-1) ) / (2% (x*2 + 2))
combine(sinhcosh):

(((2%x) /7 (x=1)=(x*2+2) / (x=1)"2) *(x-1) ) / (2% (x*2 + 2))
combine(1n):

(((2%x) /7 (x=1)=(x*2+2) / (x=1)"2) *(x-1) ) / (2% (x*2 + 2))
factor:

(x72-2%x-2)/ (2% (x-1)*(x"2+2))

expand:

XA2/ (2% (XNA=2%XA343*XN2-4%X+2) ) =X 3/ (2% (XNA-2* XA 3+3* XN 2-4%Xx+42) ) =X/ (X 3-X"2+2% X~
2) =X/ (XN4=2*X"34+3* XN 2% X+2 ) +X 2/ (XN3=X"2+2%X=2)+1/ (XNA=2% X" 34+3* X 2-4*X+2) :

combine:

(((2*x) / (x-1)=(x"2+2) / (x-1)"2) *(x-1) ) / (2*(x"2 + 2))
rewrite(exp):

(((2%x)/ (x=1)=(x"2+2) / (x=1)"2)*(x-1) ) / (2*(x*2 + 2))
rewrite(sincos):

(((2*x)/ (x-1)=(x"2+2) / (x-1)"2)*(x-1) )/ (2*(x"2 + 2))
rewrite(sinhcosh):

(((2*x)/(x = 1) = (x*2 + 2)/(x = 1)"2)*(x - 1))/(2*(x*2 + 2))
rewrite(tan):

(((2%x)/(x = 1) = (X*2 + 2)/(x = 1)"2)*(x - 1))/(2*(x"2 + 2))
collect(x):

—(2%x = XP2 + 2)/(2¥xXM3 - 2¥xM2 + 4%x - 4)

mwcos2sin:

(((2*x)/(x = 1) = (x*2 + 2)/(x = 1)"2)*(x = 1))/(2*x*2 + 4)
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X/ (X2 + 2) - 1/(2*(x - 1))

>> pretty(ans)

EJEMPLO 3

y=xlog [ X +1
x%° +2x
1
P x*+1 2_x2Io x> +1
Y g x%° +2x 2 2 x> +2x

2 2

y= X?[Iog(x3 + 1) = Iog(xo’5 + 2x)] =

90 |:In(x3 +1)—In(x°’5 +2x)]

x*+1 ' 3x° (015X70'5 + 2)
y'=xlog + =

X% +2x 2In10 (x3 +1) (xo’5 +2x)

Eliminando exponentes negativos:

x3+1) [ 3¢ 1+4\/§]

'=xlo + =
4 g(x°’5+2x 2In10[ X' +1  2x 44y

Con MATLAB

>> syms X
>> A=x"3+1

A =
x"3 + 1

>> B=x"(0.5)+2*x

B =

2%x + xM(1/2)

>> y=x"2*1logl@((A/B)*(1/2))

y =

(x"2*10g(((x"3 + 1)/(2*x + x*(1/2)))"(1/2)))/1og(10)
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>> diff(y)
ans =

(2*x*log(((xA3+1)/(2*x+xA(1/2)))A(1/2)))/10g(10)+(x“2*(2*x+xA(1/2))*((3*XA2)/;
(2%x+xXM(1/2) )= ((X"3+1)*(1/(2*xA(1/2))+2) )/ (2*x+x7(1/2))"2)) / (2*¥1og(10) *(x"3+1))

>> pretty(ans)

/7 3 \1/2 \
[ x +1 | I
o L B |
|| 1/2 | I
\\ 2 x + x / /
___________________________ +
1In(10)

/ 3 / 1 A\

| (X +1) | -oooes +2 ] |

| 2  — |1

2 1/2 | 3 x \ 2 x /|

X (2 X+ X ) | mmmmmmmmee e |

| 1/2 1/2 2 |

\ 2 X + X (2 x+x ) /

3

2 In(10) (x + 1)
>> simple(ans)
simplify:

x*¥Log(((x*3 + 1)/(2*x + x7(1/2)))~(1/1log(10))) - (x/4 - (5*x"4)/4 + x"(3/2) -g
2*%x7(9/2))/(log(10)*(x~3 + 1)*(2*x~(1/2) + 1))

radsimp:

(2%x*Log((-((x"3+1)* (2%x-x"(1/2)))/(x-4*x2))*(1/2)))/log(18)-
(XA2*%((3*x"2*%(2*x-x"(1/2)))/(x-4*x"2)+((x"3+1)*(1/(2*x~(1/2))+2))/:
(2*x+x7(1/2))"2)*(2*x+x”(1/2)) )/ (2*1og(10) *(x"3+1))

simplify(100):

(x*1og((x"3+1)/(2%x+x"(1/2))))/10g(10)+ (xA2*(2*x4x"(1/2))*((3*x72)/
(2%x4x"(1/2) ) - ((XA3+1) % (1/ (2*xA(1/2))42) ) / (2%x+xA(1/2))22) )/ (2*1og (10) * (x*3+1))

combine(sincos):

(2*x*log(((xA3+1)/(2*x+xA(1/2)))A(1/2)))/10g(10)+(x“2*(2*x+xA(1/2))*((3*XA2)/;
(2%x+x2(1/2) ) - ((xM3+1)*(1/ (2*x~(1/2) )+2) ) / (2*x+x”(1/2))~2) )/ (2*1og(10) *(x"3+1))

combine(sinhcosh):

(2*x*log(((xA3+1)/(2*x+xA(1/2)))A(1/2)))/10g(10)+(x“2*(2*x+xA(1/2))*((3*XA2)/é
(2%x+XM(1/2) ) - ((X"3+1)*(1/(2%xA(1/2))+2) )/ (2*x+x7(1/2))"2)) / (2*¥1og(10) * (x"3+1))

combine(1ln):

x*log((((xA3+1)/(2*x+xA(1/2)))A(1/2))A(2/log(10)))+(xA2*(2*x+xA(1/2))*((3*XA2)/2
(2%x4+x7(1/2) )= ((x™3+1)*(1/ (2*%x~(1/2) )+2) ) / (2*x+x7(1/2))~2) )/ (2*1og(10) *(x"3+1))
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factor:

((XA(1/2))A2*(8*10g(((xA3+1)/(2*x+xA(1/2)))A(1/2))+16*x“(1/2)*10g((;
(X"341)/(2%x+x7(1/2)) )~ (1/2) )+8*x"3*Log (((X"3+1)/(2*x+x"(1/2)))~(1/2))+16* :
XAN(7/2)*1og (((X”3+1)/(2*x+x~(1/2)))~(1/2))-4*x (1/2)+5*x"3+8*x"(7/2)-1))/ :
(4*%1og(10)*(2*x N (1/2)+1)*(x+1)*(x 2-x+1))

expand: _
(2*x*log(((x“3+1)/(2*x+x“(1/2)))A(1/2)))/log(le)—(x“2/(4*(x+4*x“2+4*x“(3/2)))—;
(3*XA(9/2))/(2*(2*x+xA(1/2)))-(3*XAS)/(2*X+XA(1/2))+(2*xA3)/§
(X+4* X 2+4*x"(3/2))+x" "5/ (4% (Xx+4*x"2+4*x"~(3/2)))+(2*x"6)/:
(X+4*¥XN2+4*%XN(3/2))+(3*x7(5/2))/ (2% (x+4*x"2+4*x"(3/2)))+(3*x~(11/2))/:
(2% (x+4*x"2+4*x~(3/2))))/(log(10)*x"3+1og(10))

combine:

(2*x*log(((x“3+1)/(2*x+x“(1/2)))A(1/2)))/log(10)+(xA2*(2*x+x“(1/2))*((3*XA2)/;
(2%X+XM(1/2) ) = ((X"341)*(1/(2%xA(1/2))+2) )/ (2*x+x7(1/2))"2)) / (2*¥1og(10) *(x"3+1))

rewrite(exp):

(2*x*1og (((x"3+1)/(2*x+x"(1/2)))"(1/2)))/10g(10)+ (X 2*(2*x+x"(1/2))*((3*x"2)/
(24X (1/2)) - ((XA3+1)* (17 (2*¥x~(1/2))+2) )/ (2¥x+x~(1/2))~2) )/ (2*¥1og(10) * (x"3+1))

rewrite(sincos):

(2*x*log(((xA3+1)/(2*x+xA(1/2)))A(1/2)))/10g(10)+(x“2*(2*x+xA(1/2))*((3*XA2)/;
(2*x+x(1/2) ) - ((X"3+1)*(1/(2*x™(1/2))+2) )/ (2*x+x"(1/2))~2) )/ (2*1og(10) *(x"3+1))

rewrite(sinhcosh):

(2*x*log(((x“3+1)/(2*x+x“(1/2)))A(1/2)))/log(10)+(xA2*(2*x+x“(1/2))*((3*XA2)/é
(2%X+XM(1/2) ) = ((X"341)*(1/(2%xA(1/2))+2) )/ (2*x+x7(1/2))"2)) / (2*¥1og(10) * (x"3+1))

rewrite(tan):

(2*x*10g(((xA3+1)/(2*x+xA(1/2)))A(1/2)))/log(10)+(x“2*(2*x+x“(1/2))*((3*x“2)/;
(24X (1/2)) - ((XA3+1)*¥ (17 (2*¥x~(1/2))+2) )/ (2¥x+x~(1/2))~2) )/ (2*¥1og(10) * (x"3+1))

collect(x):
(16*x“(3/2)*1og(((x“3+1)/(2*x+x“(1/2)))A(1/2))+16*XA(9/2)*log(((xA3+1)/(2*x+xA;
(1/2)))7(1/2))+x*(8*Log(((x"3+41)/(2*x+x~(1/2)))"(1/2))-1)+x"4*(8*log(((x"3+1)/ :
(2*x+x“(1/2)))A(1/2))+5)-4*XA(3/2)+8*XA(9/2))/(4*log(10)+8*xA(1/2)*10g(10)+4*x“35
*1og(10)+8*x"(7/2)*1og(10))

mwcos2sin:

(2*x*log(((x“3+1)/(2*x+x“(1/2)))A(1/2)))/log(10)+(xA2*(2*x+x“(1/2))*((3*XA2)/;
(2%X+XM(1/2) ) = ((X"341)*(1/(2%xA(1/2))+2) )/ (2*x+x7(1/2))"2)) / (2*¥1og(10) * (x"3+1))

ans =

x*log(((x“3+1)/(2*x+x“(1/2)))A(lllog(le)))—(x/4—(5*x“4)/4+xA(3/2)—2*x“(9/2))/é
(log(1@)*(x"3+1)*(2*x"(1/2)+1))

>> pretty(ans)

/ 1 \ 4
| | X 5x 3/2 9/2
| 7 3 \1n(10) | - - -+ X -2 x
| x +1 | | 4 4
x In| | ---------- | | = e
|| 1/2 | I 3 1/2
N\ 2x+ x / /  1n(10) (x + 1) (2 x + 1)
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EJEMPLO 4
~ In(x2 + 6 —3)
e +2x+3
y:(x2 -i—2x+3)%1 -In(xz +6x—3)
(—;)(2x+2)-ln(x2+6x—3) 2 2 -
y'= +(x* +2x+3)3 (2—)
s o3
. (2x+2)-|n(x2+6x—3) 2X+6
= +
Y 33(x2+2x+3)4 (x* +6x-3) 3/(x* + 2x+3)
Con MATLAB
...... >>Symsx

>> A=log(x"2+6*x-3)

A =

log(x"2 + 6*x - 3)

>> B=(x"2+2%x+3)"(1/3)
B =

(X2 + 2*x + 3)7(1/3)
>> y=(A/B)

y =

log(x"2 + 6*x - 3)/(x"2 + 2*x + 3)"(1/3)
>> diff(y)

ans =

(2*x + 6)/((x"2 + 2*x + 3)M(1/3)*(x*2 + 6*x - 3)) - (log(x"2 + 6*x - 3)*(2*x +§
2))/(3*¥(x"2 + 2*x + 3)7(4/3))

>> pretty(ans)
2

2 X +6 In(x + 6 x - 3) (2 x + 2)
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EJEMPLO 5
log Agléiflﬂ,
x> +3x+1
Y= 75 N
In X +1
Jx

~ Iog(\/;+ x)—log(x2 +3x+ 1)

v 1
In(x2+1)—flnx
2
1 2
— [In(\/;+x)—ln(x +3x+1):|
~\In10
In(x2+1)—llnx
2
1 _
1) | 2% 2x+3 X +1 I +x x 1
== In —log| — 5 -—
In10 Ix+x X +3x+1 Ix X“+3x+1 ) \x"+1 2x
y'= - >
I X’ +1
L WX
In X +1
)| 2k +1 2x+3 Wx+x ) 3% -1
2 —log 2 3
. IN10 | x® +2x X +3x+1 x* +3x+1 { 2¢ +2x
y= —
n X’ +1
Jx
Con MATLAB
. >> syms X -

>> A=x"(1/2)+x
A =

X + X2 (1/2)

>> B=x"2+3*x+1
B =

X"2 + 3*x + 1

>> C=x"2+1
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>> D=x"(1/2)

D =

x"(1/2)

>> y=1logl@(A/B)/(log(C/D))

y:

log((x + x~(1/2))/(x*2 + 3*x + 1))/(log(10)*Llog((x*2 + 1)/x~(1/2)))

>> diff(y)

ans=
(((1/(2*x“(1/2))+1)/(x“2+3*x+1)—((2*x+3)*(x+x“(1/2)))/§
(XP2+43%x+1)72)* (x"2+3*x+1) )/ (log(10)*Log ((x 2+1)/x (1/2) ) *(x+x (1/2)) )+
(x“(1/2)*log((x+xA(1/2))/(xA2+3*x+1))*((XA2+1)/(2*XA(3/2))—2*XA(1/2)))/;
(log(10)*Llog((x"2+1)/x~(1/2))"2*(x"2+1))

>> pretty(ans)

/- 1. \
| - +1 |
| 1/2 1/2 |
| 2 x 2x+3) (x+x )| 2
| e | (X +3X+1)
| 2 2 2|
\'X +3x+1 (x +3x+1) /
______________________________________________________ +
/ 2 \
| z + 1| 1/2
1n(10) 1n| ------ | (x +x )
| 1/2
\ X /
/ 1/2 \/ 2 \
1/2 | x +x | x +1 1/2 |
X In| ------------ | | ------ -2x |
[ 2 [ 3/2 I
\'x +3x+1/\2x /
/ 2 \2
| x +1 | 2
1n(10) 1n| ------ | (x + 1)
1/2
\ X /

>> simple(ans)
simplify:

—((3*X)/2+(3*XA2)/2—XA(1/2)+XA(5/2)—1/2)/(XA(1/2)*lOg(10)*10g((XA2+1)/XA(1/2é
P)R(X+XA(L/2) ) * (x22+3*x+1) )= (Llog ((x+x"(1/2))/ (x"243*x+1) ) *((3*x"2)/2-1/2))/:
(x*1og(10)*log((x"2+1)/x"(1/2))"2*(x 2+1))

radsimp: 3
(XM(1/72)*Log ((X+XA(1/2))/ (X 2+3%x+1) ) * ((x 2+1)/(2*¥Xx~(3/2))-2*x~(1/2)))/
(log(1@)*log((x"2+1)/x"(1/2)) 2% (x"2+1) )= ((x=x"(1/2))*((1/(2*x"(1/2))+1)/:
(XA"2+3*%x4+1)-((2*x+3)*(Xx+x2(1/2)))/(x"2+3*x+1)"2)*(x"2+3*x+1))/:
(Log(10)*Log((x"2+1)/x"(1/2))*(x-x"2))
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simplify(100):

(((1/(2*x“(1/2))+1)/(xA2+3*x+1)—((2*x+3)*(x+x“(1/2)))/§
(x“2+3*x+1)“2)*(x“2+3*x+1))/(log(le)*log((xA2+1)/xA(1/2))*(x+x“(1/2)))+;
(XA(1/2)*10g((x+xA(1/2))/(x“2+3*x+1))*((xA2+1)/(2*xA(3/2))—2*x“(1/2)))/;
(log(10)*log((x"2+1)/x~(1/2))"2*(x"2+1))

combine(sincos):

(((1/(2*xA(1/2))+1)/(xA2+3*x+1)-((2*x+3)*(x+x“(1/2)))/§
(xA2+3*x+1)A2)*(xA2+3*x+1))/(log(le)*log((xA2+1)/xA(1/2))*(x+x“(1/2)))+;
(x*(1/2)*Log ((x+Xx"(1/2) )/ (x 2+3%x+1) ) * ((x*2+1)/(2*x~(3/2))-2*x"(1/2)))/
(log(10)*log((x"2+1)/x"(1/2) ) 2% (x"2+1))

combine(sinhcosh):

(((1/(2*x“(1/2))+1)/(xA2+3*x+1)—((2*x+3)*(x+x“(1/2)))/§
(xA2+3*x+1)“2)*(XA2+3*X+1))/(log(le)*log((x“2+1)/xA(1/2))*(x+x“(1/2)))+;
(x“(1/2)*10g((x+xA(1/2))/(xA2+3*x+1))*((xA2+1)/(2*xA(3/2))-2*x“(1/2)))/;
(log(10)*log((x"2+1)/x~(1/2))"2*(x"2+1))

combine(1ln): :
(xA(1/2)*1og(((x+xA(1/2))/(XA2+3*X+1))A(l/log(le)))*((xA2+1)/(2*xA(3/2))—;
2*XA(1/2)))/(1og((x“2+1)/x“(1/2))AZ*(XA2+1))+(((1/(2*x“(1/2))+1)/(xA2+3*x+1)-;
((2*x+3)*(x+x7(1/2)))/ (x"2+3*x+1)"2) *(x*2+3*x+1))/(log(10) *log((x 2+1)/ :
XM(1/2))*(x+x7(1/2))) E

factor: E
-(2*x“2*10g((xA2+1)/xA(1/2))-log((x+xA(1/2))/(xA2+3*x+1))-1og(1/é
x“(1/2)*(xA2+1))—Z*XA(l/z)*log((x“2+1)/x“(1/2))+3*x“3*log((x“2+1)/?
x“(1/2))+3*xA4*10g((xA2+1)/xA(1/2))+2*x“(9/2)*log((x“2+1)/§
xA(1/2))+3*xA2*log((x+xA(1/2))/(x“2+3*x+1))—xA(1/2)*log((x+x“(1/2))/(x“2+3*xE
+1))+9*XA3*log((x+x“(1/2))/(xA2+3*x+1))+3*x“4*log((x+xA(1/2))/(xA2+3*x+1))-E
3*XA(3/2)*log((x+x“(1/2))/(x“2+3*x+1))+2*x“(5/2)*10g((x+xA(1/2))/(xA2+3*E
x+1))+9*x“(7/2)*log((x+x“(1/2))/(x“2+3*x+1))+3*x“(9/2)*10g((x+xA(1/2))/;
(x“2+3*x+1))+3*x*log((x“2+1)/xA(1/2))-3*x*log((x+xA(1/2))/(xA2+3*x+1)))/;
(2*1og((x"2+1)/x"(1/2))"2*1og(10) *x* (X N (1/2)+1)* (X 2+3*x+1)*(x"2+1)) 5

expand:

(log((x+xA(1/2))/(xA2+3*x+1))/(2*x)-(3*x*log((x+xA(1/2))/(xA2+3*x+1)))/2)/5
(log(le)*xAz*log((xA2+1)/xA(1/2))A2+log(10)*log((xA2+1)/xA(1/2))A2)-5
((ll*XAZ)/(XA4+6*XA3+11*XA2+6*X+1)+(3*XA(1/2))/(XA4+6*XA3+11*XA2+6*X+1;
)+(9*xA3)/(x“4+6*x“3+11*x“2+6*x+1)+(2*x“4)/(x“4+6*x“3+11*x“2+6*x+1)+(115
*x“(3/2))/(xA4+6*xA3+11*xA2+6*x+1)+(9*x“(5/2))/(x“4+6*xA3+11*xA2+6*x+1)+(;
Z*XA(7/2))/(XA4+6*XA3+11*XA2+6*X+1)—(3*X)/(XA2+3*X+1)—1/(XA2+3*X+1)—XAZ/;
(x“2+3*x+1)—1/(2*xA(1/2)*(xA2+3*x+1))-(3*xA(1/2))/(2*(xA2+3*x+1))-xA(3/2)/5
(2*(XA2+3*X+1))+(3*x)/(x“4+6*x“3+11*x“2+6*x+1))/(x*log(le)*log((xA2+1)/xA(1/2))+5
x2(1/2)*1og(10)*log( (x*2+1)/x*(1/2)))

combine:

(((1/(2*x“(1/2))+1)/(xA2+3*x+1)-((2*x+3)*(x+x“(1/2)))/§
(xA2+3*x+1)A2)*(x“2+3*x+1))/(log(le)*log((xA2+1)/XA(1/2))*(x+xA(1/2)))+5
(XA (1/2)*1og((x+xA(1/2))/(xA2+3%x+1) ) * ((x"2/2+1/2)/x"(3/2)-2%x(1/2)))/ :
(1og(10)*Log((x"2+1)/x"(1/2)) 2% (x"2+1))
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rewrite(exp):

(((1/(2*x7(1/2))+1)/(x"2+3*x+1)-((2*x+3)*(x+x"(1/2)))/:
(XP2+43%x+1)72)* (x"2+3*x+1) )/ (1og(10)*Llog ((x 2+1)/x (1/2) ) *(x+x"(1/2)))+:
(x“(l/Z)*log((x+x“(1/2))/(x“2+3*x+1))*((x“2+1)/(2*xA(3/2))—2*x“(1/2)))/§
(log(10)*log((x"2+1)/x"(1/2) ) 2*(x"2+1))

rewrite(sincos):

(((1/(2*xX7(1/2))+1)/(x A2+3%x+1)-((2*x+3)*(x+x~(1/2)))/:
(x“2+3*x+1)“2)*(x“2+3*x+1))/(log(le)*log((xA2+1)/xA(1/2))*(x+x“(1/2)))+E
(xA(l/Z)*log((x+x“(1/2))/(xA2+3*x+1))*((xA2+1)/(2*xA(3/2))-Z*XA(I/Z)))/E
(log(10)*1log((x"2+1)/x~(1/2))"2*(x"2+1))

rewrite(sinhcosh):

(((1/(2*x“(1/2))+1)/(xA2+3*x+1)—((2*x+3)*(x+x“(1/2)))/§
(xA2+3*x+1)A2)*(x“2+3*x+1))/(log(le)*log((xA2+1)/XA(1/2))*(x+xA(1/2)))+;
(x*(1/2)*Log ((x+x"(1/2))/ (x"2+3*x+1) ) * ((x*2+1)/(2*x"(3/2))-2*x"(1/2)))/ :
(log(10)*log((x"2+1)/x"(1/2) ) 2*(x"2+1))

rewrite(tan):

(C(L/(2*%x~(1/2))+1)/(x"2+3*x+1)-((2*x+3)*(x+x"(1/2)))/:
(x"243*%x+1)72)* (x"2+3*x+1) )/ (1log(10)*Llog ((x"2+1)/x"(1/2) ) *(x+x"(1/2)))+:
(x“(l/Z)*log((x+x“(1/2))/(x“2+3*x+1))*((x“2+1)/(2*xA(3/2))—2*x“(1/2)))/§
(log(10)*log((x"2+1)/x"(1/2) ) 2*(x"2+1))

collect(x):

-(2%x7(9/2)*log((x"2+1)/x (1/2))-1og((x+x~(1/2))/(x 2+3*x+1))-:
2*x“(1/2)*log((x“2+1)/x“(1/2))—10g(1/x“(1/2)*(x“2+1))+x“2*(2*10§
g((xM2+1)/x~(1/2))+2*1log((x+x~(1/2))/(x 2+3*x+1)))+x"4*(3*log(:
(X22+1)/x~(1/2))+3*Log ((x+X"(1/2))/(x 243*x+1)))+x 3% (3*log((x 2+1)/
xA(1/2))+9*10g((x+x“(1/2))/(xA2+3*x+1)))—XA(1/2)*log((x+x“(1/2))/(x“2+3*x+1))—E
3*x7(3/2)*1og ((x+XxA(1/2))/ (x"2+3*x+1))+2*x"(5/2)*Log( (x+x"(1/2))/(x"2+3*
X+1))+9*xA(7/2)*Log ((x+X"(1/2))/(xA2+3*x+1))+3*x"(9/2)*log( (x+x"(1/2))/:
(x“2+3*x+1))+x*(3*log((x“2+1)/x“(1/2))—3*10g((x+x“(1/2))/(x“2+3*x+1))))/E
(2*x*log(10)*log((xA2+1)/xA(1/2))A2+6*XA2*log(10)*log((xA2+1)/xA(1/2))A2+4*XA3*1é
og(l@)*log((x“2+1)/x“(1/2))A2+6*XA4*log(1e)*log((x“2+1)/x“(1/2))A2+2*XA(3/2)*logE
(10)*log((x“2+1)/x“(1/2))A2+2*XA5*log(10)*log((xA2+1)/xA(1/2))A2+6*XA(5/2)*10g(15
0)*log((xA2+1)/xA(1/2))A2+4*x“(7/2)*10g(10)*log((xA2+1)/xA(1/2))A2+6*XA(9/2)*logé
(10)*log((x"2+1)/x"(1/2))"2+2*x"(11/2)*1og(10)*log((x"2+1)/x"(1/2))"2) 5

mwcos2sin: E
(((C1/(2*xr(1/2))+1)/(x"2+3*x+1)-((2*x+3)*(x+x"(1/2)))/:
(Xx"243%x+1)"2)*(x*2+3*x+1) )/ (log(1@) *1og ((x"2+1)/x (1/2) ) * (x+x"(1/2)) )+
(X" (1/2)*Log((x+x"(1/2))/ (X 2+3*x+1) ) * ((x*2+1)/(2*x"(3/2))-2*x"(1/2)))/ :
(log(10)*log((x"2+1)/x~(1/2))"2*(x"2+1))

ans=
—((3*x)/2+(3*x“2)/2—x“(1/2)+x“(5/2)—1/2)/(x“(1/2)*10g(19)*10g((x“2+1)/x“(1/2;

))*(x+xA(1/2))*(x“2+3*x+1))-(1og((x+xA(1/2))/(x“2+3*x+1))*((3*x“2)/2-1/2))/§
(x*1og(10)*log((x"2+1)/x"(1/2))"2*(x 2+1))
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2
3 x 3x 1/2 5/2
--- + ---- - X + X -1/2
2 2
/ 2 \
1/2 | x +1 ]| 1/2 2
X 1n(10) 1n| ------ | X+ x ) (x +3x+1)
1/2 |
\ X /
/ 1/2 2 \
| x + x | 3 x |
In| ------------ | | ---- -1/2 |
| 2 [\ 2 /
\'x +3x+1/
/ 2 \2
| x + 1| 2
x 1In(1@) 1n| ------ | (x + 1)
1/2
\ x /
EJEMPLO 6

y=In(tg x)3
Por propiedades de los logaritmos: y = 3In(tgx)

Derivando respecto de “x”:

Con MATLAB

>> syms X
>> y=log(tan(x))"(3)

y =
log(tan(x))"3
>> diff(y)
ans =
(3*log(tan(x))"2*(tan(x)"2 + 1))/tan(x)
>> pretty(ans)

2 2

3 In(tan(x)) (tan(x) + 1)
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EJEMPLO 7

yo In( senx )
1—cos’x

y=|n( Se“"):m( L )=In(senx)1=—ln(senx)

sen’ x senx

Derivando respecto de “x”:

Con MATLAB

>> syms X
>> A=sin(x)

A =

sin(x)

>> B=1-(cos(x)"2)

B =

1 - cos(x)"2

>> y=log(A/B)

y =

log(-xin(x)/(cos(x)"2 - 1))

>> diff(y)

ans = _
((cos(x)/(cos(x)~2 - 1) + (2%cos(x)*sin(x)*2)/(cos(x)"2 - 1)*2)*(cos(x)"2 - 1))/sin(x)§

>> pretty(ans)

>> simple(ans)

simplify:
—(cos(3*x)-cos(x))/(sin(3*x)-3*sin(x))
radsimp:

((cos(x)/(cos(x)"2-1)+(2*cos(x)*sin(x)"2)/(cos(x)"2-1)"2)*(cos(x)"2-1))/sin(x)
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simplify(100):
-cot(x)
combine(sincos):

((cos(2*x)/2-1/2)*(cos(x)/(cos(2*x)/2-1/2)+cos(x)/(2*(cos(2*x)/2- 1/2)“2)—_
cos(3*x)/(2*(cos(2*x)/2-1/2)"2)))/sin(x)

combine(sinhcosh):
((cos(x)/(cos(x)"2-1)+(2*cos(x)*sin(x)2)/(cos (x)"2-1)"2)*(cos(x)*2-1))/sin(x)
combine(1n):
((cos(x)/(cos(x)"2-1)+(2*cos(x)*sin(x)"2)/(cos(x)"2-1)"2)*(cos(x)"2-1))/sin(x)
factor:

(cos(x)*(cos(x)"2+2*sin(x)"2-1))/((cos(x)-1)*(cos(x)+1)*sin(x))

expand:

cos(x)/(sin(x)—cos(x)AZ*sin(x))—cos(x)A3/(sin(x)-cos(x)AZ*sin(x))+(2*cos(x)“3*siné
(x))/(cos(x)"4-2*cos(x)"2+1)-(2*cos(x)*sin(x))/(cos(x)"4-2*cos(x)"2+1) :

combine(1n):
((cos(x)/(cos(x)*2-1)+(2*cos(x)*sin(x)"2)/(cos(x)"2-1)"2)*(cos(x)"2-1))/sin(x)
rewrite(exp): :
-(((eXp(i*X)/2+1/(2*eXp(i*X)))“2—1)*((eXP(i*X)/2+1/(2*eXP(i*X)))/((eXP(i*X)/2+1/é
(2%exp(i*x)))"2-1)+(2*((i*exp(i*x))/2-1i/(2*exp(i*x))) 2*(exp(i*x)/2+1/)2%exp(i :
*x))))/ ((exp(i*x)/2+1/(2*exp(i*x)))"2-1)"2))/((i*exp(i*x))/2-i/(2*exp(i*x)))
rewrite(sincos):
((cos(x)/(cos(x)"2-1)+(2*cos(x)*sin(x)"2)/(cos(x)"2-1)"2)*(cos(x)"2-1))/sin(x)
rewrite(sinhcosh):

—(i*(cosh(—i*x)AZ—l)*(cosh(—i*x)/(cosh(—i*x)“2—1)—(2*cosh(—i*x)*sinh(—i*x)AZ)/;
(cosh(-i*x)"2-1)72))/sinh(-i*x)

rewrite(tan):
-((tan(x/2)“2+1)*((tan(x/2)A2—1)A2/(tan(x/2)“2+1)“2-1)*((tan(x/2)“2-1)/((tan(xE
/2)"2+1)*((tan(x/2)"2-1)72/(tan(x/2)"2+1)72-1))+(8*tan(x/2) 2*(tan(x/2)"2-1))/ :
((tan(x/2)"241)73*((tan(x/2)"2-1)"2/(tan(x/2)"2+1)7*2-1)"2)))/(2*tan(x/2)) E
collect(x):

((cos(x)/(cos(x)"2 - 1) + (2*cos(x)*sin(x)"2)/(cos(x)*2 - 1)"2)*(cos(x)"2 - 1))/;
sin(x) E

mwcos2sin:
-cos(x)/sin(x)

ans =



EJEMPLO 8

Con MATLAB

>> syms X
>> y=log(exp(cos(x))-3)

y =
log(exp(cos(x)) - 3)
>> diff(y)

ans =

CALCULO DIFERENCIAL CON MATLAB

—-(exp(cos(x))*sin(x))/(exp(cos(x)) - 3)

>> pretty(ans)

exp(cos(x)) sin(x)

EJEMPLO 9

y=Iny/sec’ x +tgx

y= In(sec2 X+ tgx)l/2 = %In(sec2 X+ tgx)

Derivando respecto a “x”:

>25ecx(secx.tg X)+sec’ x
(sec2 X+ tgx)

[ 2sec? x.(tgx)+sec’ x
(sec2 X+ tgx)

[ sec? x.(2tgx+1)
i (sec2 X+ tgx)

161
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Con MATLAB

...... ;;";;;;m;"_““""_““""_““""_““""_““"""““"""““""_““""_““""_““""_““"""““"""““""_““""_““"_
>> A=(((sec(x))"2)+tan(x))"(1/2)

A =
(tan(x) + 1/cos(x)"2)~(1/2)

>> y=log(A)

y_
log((tan(x) + 1/cos(x)"2)"(1/2))
>> diff(y)

ans =
(tan(x)?2 + (2*sin(x))/cos(x)"3 + 1)/(2*(tan(x) + 1/cos(x)"2))

>> pretty(ans)

tan(x) + -------- + 1
3
cos(x)
/ 1 \
2 | tan(x) + ------- |
I 2 |
\ cos(x) /
EJEmPLO 10

f (6)=In(sen2 6)

Derivando respecto a “0”:
£1(0)= 2sen B.cos® sen 26

sen’ @ sen’ @

Con MATLAB

>> syms X
>> y=log((sin(x))"2)

y =
log(sin(x)*2)
>> diff(y)
ans =

(2*cos(x))/sin(x)
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>> simple(ans)
simplify:
(2*cos(x))/sin(x)
radsimp:
(2*cos(x))/sin(x)
simplify(100):
2*cot(x)
combine(sincos):
(2*cos(x))/sin(x)
combine(sinhcosh):
(2*cos(x))/sin(x)
combine(1ln):
(2*cos(x))/sin(x)
factor:
(2*cos(x))/sin(x)
expand:
(2*cos(x))/sin(x)
combine:
(2*cos(x))/sin(x)
rewrite(exp):
-(2*(exp(i*x)/2 + 1/(2*exp(i*x))))/((i*exp(i*x))/2 - i/(2*exp(i*x)))
rewrite(sincos):
(2*cos(x))/sin(x)
rewrite(sinhcosh):
-(2*i*cosh(-i*x))/ainh(-i*x)
rewrite(tan):
-(tan(x/2)"2 - 1)/tan(x/2)
collect(x):
(2*cos(x))/sin(x)
mwcos2sin:
(2*cos(x))/sin(x)
ans =

2*cot(x)

>> pretty(ans)

2 cot(z)
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Manualmente:

>> A=sin(2*x)

A =

sin(2*x)

>> B=(sin(x))"2

B =

sin(x)"2

>> collect(A/B)
ans =
sin(2*x)/sin(x)"2
>> simple(ans)
simplify:
sin(2*x)/sin(x)"2
radsimp:
sin(2*x)/sin(x)"2
simplify(100):
2*cot(x)
combine(sincos):
sin(2*x)/sin(x)"2
combine(sinhcosh):
sin(2*x)/sin(x)"2
combine(1ln):
sin(2*x)/sin(x)"2
factor:
sin(2*x)/sin(x)"2
expand:
(2*cos(x))/sin(x)
combine:
sin(2*x)/sin(x)"2
rewrite(exp):

(i/(2*exp(2*i*x)) - (i*exp(2*i*x))/2)/((i*exp(i*x))/2 - i/(2*exp(i*x)))"2
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rewrite(sincos):

sin(2*x)/sin(x)"2

rewrite(sinhcosh):

—(i*sinh((-2)*i*x))/sinh(-i*x)"2

rewrite(tan):

(tan(x)*(tan(x/2)"2 + 1)72)/(2*tan(x/2)"2*(tan(x)"2 + 1))
collect(x):

sin(2*x)/sin(x)"2

mwcos2sin:

sin(2*x)/sin(x)"2

ans =

Como se puede observar el resultado obtenido con MATLAB es el mismo que se obtiene mediante
el desarrollo “manual” del ejercicio.

EJEmpPLO 11
f (8)=In(tg’0)

Derivando respecto a “0”:
_2tg6-sec’®  2sec’®

f(6) =

tg’0 tg 0

Con MATLAB

>> syms X
>> y=log((tan(x))"2)

y =
log(tan(x)~2)
>> diff(y)
ans =
(2%(tan(x)*2 + 1))/tan(x)
>> pretty(ans)

2

2 (tan(x) + 1)
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>> simple(ans)

simplify:

(2*tan(x)"2 + 2)/tan(x)

radsimp:

(2*(tan(x)~2 + 1))/tan(x)

simplify(100):

4/sin(2*x)

combine(sincos):

(2*(tan(x)~2 + 1))/tan(x)

combine(sinhcosh):

(2*(tan(x)"2 + 1))/tan(x)

combine(1ln):

(2*(tan(x)"2 + 1))/tan(x)

factor:

(2*(tan(x)~2 + 1))/tan(x)

expand:

2*tan(x) + 2/tan(x)

combine:

(2*tan(x)"2 + 2)/tan(x)

rewrite(exp):

(2*%(exp(2*i*x) + 1)*((i - i*exp(2*i*x))"2/(exp(2*i*x) +1)*2+1))/(i -i*exp(z*i*x))é
rewrite(sincos): :
(2*cos(x)*(sin(x)"2/cos(x)"2 + 1))/sin(x)
rewrite(sinhcosh):
(2*i*cosh(-i*x)*(sinh(-i*x)"2/cosh(-i*x)”*2 - 1))/sinh(-i*x)
rewrite(tan):

(2*(tan(x)~2 + 1))/tan(x)

collect(x):

(2*(tan(x)"2 + 1))/tan(x)

mwcos2sin:

(cos(x)*((2*sin(x)"2)/cos(x)*2 + 2))/sin(x)
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4/sin(2*x)

>> pretty(ans)

>> A=(2*((sec(x))"2))
A =

2/cos(x)"2

>> B=tan(x)

B -

tan(x)

>> collect(A/B)

ans =
2/(cos(x)"2*tan(x))

>> pretty(ans)

cos(x) tan(x)
>> simple(ans)
simplify:
2/(cos(x)"2*tan(x))
radsimp:
2/(cos(x)"2*tan(x))
simplify(100):
4/sin(2*x)
combine(sincos):
2/(cos(x)"2*tan(x))
combine(sinhcosh):
2/(cos(x)"2*tan(x))
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combine(1n):

2/(cos(x)"2*tan(x))

factor:

2/(cos(x)*2*tan(x))

expand:

2/(cos(x)*2*tan(x))

combine:

2/(cos(x)*2*tan(x))

rewrite(exp):

(2%(exp(2*i*x) + 1))/((i - i*exp(2*i*x))*(exp(i*x)/2 + 1/(2*exp(i*x)))"2)
rewrite(sincos):

2/(cos(x)*sin(x))
rewrite(sinhcosh):
-(2*i)/(cosh(-i*x)*sinh(-i*x))
rewrite(tan):

(2*(tan(x/2)"2 + 1)A2)/(tan(x)*(tan(x/2)"2 - 1)"2)
collect(x):

2/(cos(x)*2*tan(x))

mwcos2sin:
-(2*cos(x))/(sin(x)*(sin(x)*2 - 1))
ans =

4/sin(2*x)

>> pretty(ans)

Como se puede observar el resultado obtenido en MATLAB es el mismo que el que se obtiene
mediante el desarrollo “manual”.
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1.5. DERIVADAS DE FUNCIONES LOGARITMICAS II

EJEMPLO 1

Derivar:
y=X
Solucién:

Tomamos logaritmos en los dos miembros y aplicamos que el logaritmo de una potencia es
Inx" =nlnx:

y=x> =Iny=3xInx

Derivamos como funcién implicita:

Y 3 inx+3x S =3Inx+3
y

X

Despejamos y":
y'=x*(3Inx+3)

Con MATLAB

>> syms X
>> y = xM(3*x);

>> diff(y,x)

ans =

3*xkxN(3*x - 1) + 3*xM(3*x)*log(x)
>> pretty(ans)

3x-1 3 X
3 x X + 3 X log(x)

>> factor(ans)
ans =
3*xA(3*x)*(log(x) + 1)
>> pretty(ans)

3 x

3 x (log(x) + 1)
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EJEMPLO 2

Derivar:
y=X
Solucién:

Tomamos logaritmos en los dos miembros y aplicamos que el logaritmo de una potencia es
Inx" =nlnx:

y=x"*" > Iny = (x+1) Inx

Derivamos como funcién implicita:

1 1
y—:Inx+(x+1).—:lnx+1+—
y

Despejamos y":

Con MATLAB

>> y = xM(x+1);

>> diff(y,x)

ans =

xAMx*(x + 1) + xM(x + 1)*log(x)
>> pretty(ans)

X X + 1
X (x+1) +x log(x)

>> factor(ans)

ans =

xAx*(x + x*log(x) + 1)
>> pretty(ans)

X
X (x + x log(x) + 1)

La cual es equivalente a la solucidn obtenida “manualmente”.
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EJEMPLO 3
Derivar:

y=X
Solucion:

Tomamos logaritmos en los dos miembros y aplicamos que el logaritmo de una potencia es
Inx" =nlnx:

y=x° —=Iny=¢e".Inx

Derivamos como funcién implicita:

<

' X X 1 X 1
—=e". Inx+e*.—=e"|Inx+—
y X X

Despejamos y":

1 e x( 1)
y'=x° .| Inx+—
X

Con MATLAB

>> syms X

>> y = x*(exp(x));

>> diff(y,x)

ans =

x~(exp(x) - 1)*exp(x) + x"exp(x)*exp(x)*log(x)
>> pretty(ans)

exp(x) - 1 exp(x)
X exp(x) + x exp(x) log(x)

>> factor(ans)

ans =

(x"exp(x)*exp(x)*(x*log(x) + 1))/x
>> pretty(ans)

exp(x)
X exp(x) (x log(x) + 1)

La cual es equivalente a la solucidn obtenida “manualmente”.
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EJEMPLO 4

Derivar:
X+1

y=(nx)
Solucién:

Tomamos logaritmos en los dos miembros y aplicamos que el logaritmo de una potencia es
Inx" =nlnx:

y=0n)"" = Iny=(x+1).In(nx)

Derivamos como funcién implicita:

' 11 +1
Y in(n)+ (x+1).——. = = In(Inx) + =
y Inx x x Inx
Despejamos y":
X +1
y'=(nx) +1.|:In(lnx)+ - ]
x Inx
Con MATLAB
- >> syms X

>>y = (log(x))"(x +1 );
>> diff(y,x)
ans =
log(log(x))*log(x)"(x + 1) + (log(x)"x*(x + 1))/x
>> pretty(ans)
x

x +1 log(x) (x + 1)
log(log(x)) log(x) P ——

>> factor(ans)
ans =
(log(x)"x*(x + x*log(log(x))*log(x) + 1))/x
>> pretty(ans)
X

log(x) (x + x log(log(x)) log(x) + 1)

La cual es equivalente a la solucién obtenida “manualmente”, para probarlo podemos tomar la
solucidn resuelta manualmente y la podemos comparar usando MATLAB:
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>> B = (log(x)"(x +1 ))*(log(log(x)) + (x +1)/(x*log(x)));
>> expand(B)
ans =
log(x)"x + log(x)*x/x + log(log(x))*log(x)*log(x) x
>> factor(ans)
ans =
(log(x)~x*(x + x*log(log(x))*log(x) + 1))/x
>> pretty(ans)
X
log(x) (x + x log(log(x)) log(x) + 1)

Se observa que son iguales.

EJEMPLO 5

Derivar:

senx \'
y:
X

Tomamos logaritmos en los dos miembros y aplicamos que el logaritmo de una potencia es
Inx" =nlnxy que el logaritmo de un cociente es

In(i)=lna—lnb
b

y= (senx) —lIny = xln(senx) =x(In(senx) ~Inx)
y x

Solucion:

Derivamos como funcién implicita:

y' cosx 1 senx) Xcosx
L —In(senx) —Inx +x - |=In + =4l
y

senx X X senx

Despejamos y":

, [ senx * senx ) Xcosx
y =( ) .[In( )+ —1:|
X X senx
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Con MATLAB

>> syms X

>> y = (sin(x)/x)"(x);

>> diff(y,x)

ans =

log(sin(x)/x)*(sin(x)/x)"x + x*(sin(x)/x)"(x - 1)*(cos(x)/x - sin(x)/x"2)
>> pretty(ans)

/ sin(x) \ / sin(x) \x / sin(x) \x - 1 / cos(x) sin(x) \
log| ------ | ] -mmee [ R I [ |
\ X /\ X / \ X / | x 2|

>> factor(ans)

ans =

((sin(x)/x)~x*(x*cos(x) - sin(x) + log(sin(x)/x)*sin(x)))/sin(x)
>> pretty(ans)

/ sin(x) \x / / sin(x) \ \
| ------ | ] x cos(x) - sin(x) + log| ------ | sin(x) |
\ X / \ \ X / /

La cual es equivalente a la solucidn obtenida “manualmente”.
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CALCULO DIFERENCIAL CON MATLAB

3.1. CONTINUIDAD Y DERIVABILIDAD

EJEmMPLO 1

Comprobar si la siguiente funcién es continua y derivable:

3x—1 six<1
fx)=1 , .
X +x six=>1

Resolucion:

Six #1, la funcidn es continua y derivable, pues esta formada por dos polinomios.

Continuidad en x = 1:
lim f(x) = I|’r’q (3x—1)=2
x—1" X—

limf(x)=1lim (x> +x)=2 [ f(x) es continuaenx=1
x—1

x—1"

f(1) =2

Derivabilidad en x = 1:

lim f'(x)=lim 3=3=f'(1")
x—1" X

Las derivadas laterales existen y
lim f'(X)=|I'rT;I 2x+1)=3=f'(1") coinciden

x—1*

Luego, f(x) es derivable en x = 1. Ademas, f’(1) = 3.
Por lo tanto f(x) es continua y derivable en todo R.
Con MATLAB

A) CONTINUIDAD

>> syms X

>>y = 3*x - 1;

>> zZ = X"2 + X;

>> limit(y,x,1,"'left")
ans =

2

>> limit(z,x,1, 'right")

Se observa que los limites laterales existen y son iguales.
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B) DERIVABILIDAD

>> diff(y,x)
ans

3

>> diff(z,x)
ans =

2*x + 1

>> 1limit(3,x,1)
ans =

3

>> limit(2*x + 1,x,1)

APLICACIONES DE LOS LIMITES

Se observa que las derivadas laterales existen y coinciden.

EJEMPLO 2

Comprobar si la siguiente funcidn es continua y derivable:

Resolucion:

In(x—1) six<2
f(x)= .
3x—6 six=>2

Si x # 2, la funcidn es continua y derivable.

Continuidad en x = 2:

Derivabilidad en x = 2:

lim f(x) = Iin; In(x—1)=In1=0
x—2" X—>.

lim f{x) =1im (3x —6)=0 f(x) es continua en x = 2

=0

lim f'(x) = lim 1o pe)

54

x—1 Las derivadas laterales existen
pero no coinciden

lim £'( =lim3=3=f'2")
x—2" X—>

f(x) es derivable en x = 2.



Con MATLAB

A) CONTINUIDAD

CALCULO DIFERENCIAL CON MATLAB

>> syms X
>>y = log(x - 1);

>> z = 3*x -6;

>> limit(y,x,2,’left’)
ans =

(4]

>> limit(z,x,2,’right?)
ans =

Se observa que los limites laterales existen y son iguales.

B) DERIVABILIDAD

>> diff(y,x)

ans =

1/(x - 1)

>> diff(z,x)

ans =

3

>> limit(1/(x - 1),x,2,’left’)
ans =

1

>> 1imit(3,x,2,’right?)
ans =

Se observa que las derivadas laterales si existen pero son diferentes.

EJEMPLO 3

Analizar la continuidad y derivabilidad asi como construir los graficos de la funcién

x> =9

£ x+3
X)=

3—-x

x> —9

I. Analisis de continuidad:

’

x< -3
—-3<x<0
0<x<3
x=3

a) Analizamos la continuidad de cada funcién que conforma f(x) en sus respectivos intervalos de

estudio:
x*=9 :
x+3
3-—X
x> =9 :

funcién polinomial = continua en su intervalo de estudio.
funcién polinomial = continua en su intervalo de estudio.
funcién polinomial = continua en su intervalo de estudio.
funcién polinomial = continua en su intervalo de estudio.
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b) Puntos de interés:
e x=-3

f(-3)=-3+3=0

lim f(x)= lim (x’-9)=

x—(-3) x—(-3)

x—(-3)" x—(-3)"

APLICACIONES DE LOS LIMITES

{[(—3)‘ ]z —9} =9"—9=0"

lim f(x)= lim (x+3)=-3"+3=0"

lim f(x)= lim f(x)=0 = limf(x)=0="f(-3)

x—(-3) x—(-3)

La funcidn es continua en x = —3.

Con MATLAB

>> zZ = X +3;
>> limit(y,x,-3, " 'left")

ans =

0

>> limit(y,x,-3, 'right")

ans =

0

>> limit(z,x,-3, 'right")

ans =

0

e x=0
f(0)=0+3=3
lim f(x) = lim (x+3)=0"+3=3"
x—0" x—0"

lim f(x) = lim (3—x)=3-0" =3~

x—0" x—0"

limf(x)=Ilimf(x)=3 =
x—0"

x—0"

La funcidn es continua en x =0.

Con MATLAB

>> syms X
>> zZ = X +3;

>> W = 3 -X;

>> limit(z,x,0, 'left")
ans =

3

>> limit(w,x,0, 'right")
ans =

limf(x) =3 =(0)
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f(3)=3"-9=9-9=0
lim f(x) = lim (3—x)=3-3"=0"
—3"

x—3" b3

im f(x) = lim (x° —9)=[(3*)2 —9]:9+ _9

=0"

limf()=limf()=0 = limf(x)=0=f(3)
x—3" x—3~ X

La funcidén es continua en x = 3.

Con MATLAB

>> syms X
>> W = 3 -X;

>> Vv = X2 -9;

>> limit(w,x,3, 'left")
ans =

0

>> limit(v,x,3, 'right')
ans =

Il. Grafica de f(x):

Con MATLAB:

>> y4 = x4."2 - 9;

>> x = [x1,x2,x3,x4];
>>y = [yl,y2,y3,y4];
>> plot(x,y)

>> grid on
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Il. Analisis de Derivabilidad:

Calculamos la derivada de cada funcién que conforma “f(x)” sin considerar los extremos de
los intervalos:

2x ; Xx<-3

1 ; —3<x<0
f(x)= -1 ; 0<x<3

2X ; Xx>3

>> syms X

>>y = X2 - 9;
>> diff(y,x)
ans =

2K

>> Z = X + 3;
>> diff(z,x)
ans =

1

>> W =3 - X;
>> diff(w,x)
ans =

-1

>> VvV = X"2 - 9;
>> diff(v,x)
ans =

2*x

Las derivadas estan definidas en sus respectivos intervalos ya que todas son funciones
polinédmicas ahora debemos verificar si la derivada existe en los extremos de cada intervalo,
para esto calcularemos los limites laterales en torno a cada extremo de cada intervalo de
f '(x), si dichos limites existen la funcidon sera derivable en dichos puntos.

e x=-3
lim f'(x)= lim (2x)=2(-3)" =(-6)

x—(-3) x—(-3)

lim f'(x)= lim (1)=1

x—(-3) x—(-3)

Como lim f'(x)# lim f'(x)= la funcion f(x) no es derivable en x = -3

x—(-3) x—(-3

Con MATLAB

>> syms x
>> limit(2*x,x,-3, 'left")
ans =

-6

>> limit(1,x,-3, 'right")

ans =

Se observa que los limites laterales si existen pero son diferentes, por lo tanto no es
derivable en x=-3
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lim '(x) = lim (1) =1

x—0" x—0"

lim f'(x) = lim (-1)=-1

x—0 x—0"

Como Il'r(r)lf '(x) # lim f '(x) = 3= la funcién f(x) no es derivable en x = 0.

x—0"

Con MATLAB

>> syms X
>> limit(1,x,0, 'left")
ans =

1

>> limit(-1,x,0, 'right")

Se observa que los limites laterales si existen pero son diferentes, por lo tanto no es
derivable enx=0

o )(=3

lim £ '(x) = lim (=1) = -1

x—3" x—3"

limf'(x)=lim(2x)=2(3")=6"

i 1)=lim (24 =2(3")

Como lim f'(x) # lim f '(x) = la funcidn f(x) no es derivable en x = 3.
x—3" x—3~

Con MATLAB

>> syms X

>> limit(-1,xx3,"'left')
ans =

=1.

>> limit(2*x,x,3, 'right")

Se observa que los limites laterales si existen pero son diferentes, por lo tanto no es
derivable enx =3
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IV. Grafica de f '(x):

Con MATLAB:

APLICACIONES DE LOS LIMITES

>> x1 = -10:0.01:-3;

>> yl = 2.*%x1;

>> plot(x1,y1)

>> hold on

>> X2 = -3:0.01:0;

>> y2 = 1;

>> plot(x2,y2)

>> X3 = 0:0.01:3;

>> y3 = -1;

>> plot(x3,y3)

>> X4 = 3:0.01:10;

>> y4 = 2.%x4;

>> plot(x4,y4)

>> grid on
EJEMPLO 4

I. Analisis de continuidad:

4

—X
6x —x’
3

3 15

=xF—=x

2

87

4

x<0

0<x<3
3<x<5

a) Analizamos la continuidad de cada funcidn que conforma f(x) en sus respectivos intervalos
de estudio:

—X

6x — X

: funcién polinomial = continua en su intervalo de estudio.

2

: funcidn irracional = continua en su intervalo de estudio.
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3 : funcion polinomial = continua en su intervalo de estudio.

15 87
—X+—
2 4

3.2

b) Puntos de interés:

L] )(:0

x—0" x—0"

lim f(x) = lim (\/6x—x2)= |

x—0" x—0"

limf(x)=Ilimf(x)=0 =

x—0" x—0"

La funcién es continua en x =0.

Con MATLAB

>> syms X
5>y = -X;

>> z = (6*%x-(x"2))"(1/2);
>> limit(y,x,0,'left")

ans =
(4]
>> limit(y,x,0, 'right')
ans =
(4]
>> limit(z,x,0, 'right")
ans =
(4]
e x=3
f(3)=3
lim f{x} = lim (\/6x—x2):
x—3" x—3"

=(3)(3")=3
”T f(x) = I|’r§1(3) =3

lim f(x) = lim f(x) = 3 = f(3)
x—3" x—3~

La funcidn f(x) es continua en x = 3.

lim

x—3"

: funcion polinomial = continua en su intervalo de estudio.

lim f(x) = lim (~x) =[ ~(0)” | =0"

in(6=9) [0 507} -0

x—0"

Iil;\gf(x) =0="1(0)

(ee)= 5]
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Con MATLAB

>> syms X

>> z = (6*x-(x"2))"(1/2);
>> w = 3;

>> limit(z,x,3, " 'left")
ans =

3

>> limit(w,x,3, 'right")
ans =

lim f(x) = lim(3)=3

Xx—5

3 15 87
lim f(x) = lim (—xz ——x+—) = lim
st \ 4 2

x—5" X 4 x—5"

(3x(x—10)+87]

4

3(5")(s* -10)+87 15 (-5)+87 15 (-57)+87 75" +87
4 - 4 - 4 4

1
4

limf)=limf(x)=3 = limf(x)=3=f(5)
x—5" x—5~ X!

La funcién es continua en x =5.

Con MATLAB

>> syms X

>> w = 3;

>> v o= ((3/4)*(x*2))-((15/2)*x)+(87/84);
>> syms X

>> w = 3;

>> v o= ((3/4)*(x2))-((15/2)*x)+(87/4);
>> limit(w,x,5, 'left")

ans =

3

>> limit(v,x,5, 'right")
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Il. Graficade f(x):

>> yl = -x1;

>> plot(x1,yl)

>> grid on

>> hold on

>> X2 = 0:0.01:3;

>> y2 = ((6.*%x2)-(x2.72)).7(1/2);
>> plot(x2,y2)

>> grid on

>> hold on

>> X3 = 3:0.01:5;

>> y3 = 1.%3;

>> plot(x3,y3)

>> grid on

>> hold on

>> x4 = 5:0.01:10;

>> y4 = (3./4).%x4.72-(15./2) . *x4+(87./4);
>> plot(x4,y4)

>> grid on

>> hold off

Ill. Analisis de Derivabilidad:

Calculamos la derivada de cada funcién que conforma “f(x)” sin considerar los extremos de
los intervalos:

-1 ; x<0
3_
Xz . 0<x<3
fl(x)= 6X—X
0 ; 3<x<5
3 15
—X—— ; Xx=5
12 2



188 CAPiTULO 3 APLICACIONES DE LOS LIMITES

Calculo de las derivadas de f(x) con MATLAB

>> syms X

>>y = -X;

>> diff(y,x)

ans =

-1

>> z = (6*x=(x"2))"(1/2);
>> diff(z,x)

ans =
—(2*x - 6)/(2*(6*x - x*2)"(1/2))
>> W = 3;

>> diff(w,x)

ans =

0

>> v = ((3/4)*%(x”*2))-((15/2)*x)+(87/84);
>> diff(v,x)

ans =

(3*x)/2 - 15/2

3—x . - . 2
Observamos que ———— no esta definida cuando 6x —x*> =0, es decir, cuando x=0 6
VeXx—x 3-x

cuando x =6, pero ambos valores no pertenecen al intervalo (0,3]. Por lo tanto

2
estard definida en su intervalo de estudio. 6x—x

Por otro lado el resto de funciones que conforman f'(x) estan definidas en sus respectivos
intervalos de estudio ya que son funciones polinomiales, ahora debemos verificar si la
derivada existe en los extremos de cada intervalo, para esto calcularemos los limites laterales
en torno a cada extremo de cada intervalo de f'(x), si dichos limites existen la funcidon sera
derivable en dichos puntos.

e x=0
lim f'(x) = lim (1) = -1

x—0" x—0"

Iimf'(x)zlim(ileim 3-x |___3-0
x—0" =0 | Jex—x2 ) =0 \/x(6—x) \/(0*)(6—0*)
__ 3 3 _3_
o) oo

Como lim f'(x) # lim f'(x) = la funcidn f(x) no es derivable en x = 0.
x—0" x—0"

oo

Con MATLAB

>> syms X

>> limit(-1,x,0, 'left')

ans =

-1

>> limit((-(2*x-6)/(2*(6*x-x"2)"(1/2))),%,0, 'right")
ans =

Inf

Se observa que los limites laterales si existen pero son diferentes, por lo tanto no es
derivable en x=0.
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IMH%ﬁ:Hm[—E:i—J:Hm S T o ]
T8 =3\ {Jex—x2 ) =¥ \/x(6—x) \/(3‘)(6—3')
o 0o o _
(37)(3) Vo 3

lim f'(x) = 1im (0)=0
i x—3"

x—3

Como I|m f'(x)= I|m f'(x) = la funcion f(x) es derivable en x = 3. Es decir en x = 3 se puede
trazar {iha Unica fecta tangente a f( ) Es por eso que en la expresidn de f '(x) los signos de
desigualdad no son estrictos en el entorno a 3.

Con MATLAB

>> syms X
>> limit((-(2*x-6)/(2*(6*x-x"2)"(1/2))),x,3, 'left")
ans =

(%]

>> limit(@,x,3, 'right')

ans =

Se observa que los limites laterales si existen y ademas son iguales, por lo tanto si es
derivable en x=3.

e x=5
lim f'(x) = lim (0):0
x—5" X—5"
3 15) 3 15 15° 15
lim f '(x) = Ilm(—x——):—(5*)__:_ == _0"
x—5" x—5"\ 2 2 2 2 2 2

Como I|m f'(x)= I|m f'(x) = la funcidn f( )es derivable en x = 5. Es decir en x =5 se puede
trazar Uiha Unica recta tangente a f( ) Es por eso que en la expresidn de f '(x) los signos de
desigualdad no son estrictos en el entorno a 5.

Con MATLAB

>> syms X

>> limit(@,x,5, 'left")

ans =

(]

>> 1imit((((3*x)/2)-(15/2)),x,5, 'right")
ans =

Se observa que los limites laterales si existen y ademas son iguales, por lo tanto si es
derivable en x=5.
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Con MATLAB

>> x1=-4:0.01:0;

>> yl=-1;

>> plot(x1,y1)

>> grid on

>> hold on

>> x2=0:0.01:3;

>> y2 = ((-(2.*x2-6)./(2.%(6.*x2-x2.72).7(1/2))));
>> plot(x2,y2)

>> grid on

>> hold on

>> x3=3:0.01:5;

>> y3=0;

>> plot(x3,y3)

>> grid on

>> hold on

>> x4=5:0.01:10;

>> y4=(3.*%x4)./(2.%(6.*¥x4-x4.72).~(1/2));
>> plot(x4,y4)

Warning: Imaginary parts of complex X and/or Y arguments ignored
>> grid on

>> hold off

b




EJEMPLO 5

CALCULO DIFERENCIAL CON MATLAB

2

; x< —2
x+9
2
5 ; -2<x<0
X +3
2 1

f(x)=4—+—x ; O0<x<2

3 9
X 7 1
=== ; 2<x<6
2 2 4
1

; X>6
Xx—8

I. Analisis de continuidad:

a) Analizamos la continuidad de cada funcién que conforma f(x) en sus respectivos intervalos

de estudio:

2 2 4

b) Puntos de interés:
o X = —2

: funcién racional = discontinua en x=-9.

: funcién racional = no es discontinua ya que x* +3> 0.

: funcién polinomial = continua en su intervalo de estudio.
: funcién polinomial = continua en su intervalo de estudio.

: funcidn irracional = discontinua en x = 8.

2 2 2
f(-2)=—=—=—2_=%
(=2) (-2 +3 4+3 7

. . 2 2 2(2Y)
lim f(x)= lim ( ): — :T(_)
x—(=2) o) \x+9/) (=2) +9 7°\7

. . 2 2 2 2 2
lim f(x)= lim | - = = =— =—=|=
x(-2)" (-2 \ X" +3 I:(_z)+:| 43 4 +3 7 7

lim f(x)= lim f(x):% = Xanjzf(X)Z%Zf(_z)

x—(-2) x—(-2)"

La funcidn es continua en x = —2.
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Con MATLAB

APLICACIONES DE LOS LIMITES

>> syms X
>>y = 2/(x+9):
>> z

2/(x"2+3);

>> limit(y,x,-2,"'left")

ans
2/7

>> limit(y,x,-2,"

ans
2/7

>> limit(z,x,-2,"

ans
2/7

right")

right")

lim f(x) = lim

x—0" x—0"

)

2 1 2 1 2
lim f(x) = lim [ =+ >x |==+=(0")==+0" =
x—0" x-»0"\3 9 3 9 3

x—0" x—0"

s e 4 imf) =2 =
||mf(x)—I|mf(x)—3 = Llirgf(x) 5 f(0)

La funcién f (x) es continua en x=0.

Con MATLAB

>> syms X
>> z

2/(x"2+3);

>>w o= (2/3)+((1/9)*x);

>> limit(z,x,0,

ans
2/3

‘left')

>> limit(w,x,0, 'right')

ans
2/3

(2 7., 1 35
f(2) =L +—(2)-===
@ 2 +2() 4 4
I|mf(x):I|m(£+li:E+l(2—):E (E)
. ~2\3 9 /) 39 3 (9
2
2 2t
'I’mf(X)=I|’m(X—+Zx—l):( )+Z
i =2 \(2 2 4 2 2
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lim f(x) # lim f(x) = La funcién f(x) no es continua en x =2.
x—2" x—2"

Con MATLAB

>> syms X
>> w = (2/3)+((1/9)*x);
((x*2)/2)+((7/2)*x)-(1/4);
>> limit(w,x,2, " 'left")

>> Vv

ans =

8/9

>> limit(v,x,2, 'right')

ans =

35/4

e x=6

(6 7, 1 155

f(6)=——+—(6)——=——
( ) 2 +2( ) 4 4

[2x(x+7)—1 } 2(67)(6™ +7)-1

S|
lim f(x) = lim | 2=+ Zx == | = Iim
2 2 4

x—6~ x—6~ 4 x—6~

_ (12')(13')—1 o =(1£5‘_5J

Iimf(x):ll’m( L ): ! :(_l)
e es\x-8) 6°-8 (-2) \ 2

lim f(x) # lim f(x)
x—6" X—6"
La funcién no es continua en x = 6.

Con MATLAB

>> syms X
>> v o= ((x22)/2)+((7/2)*x)-(1/4);
>> u = (1/(x-8));

>> limit(v,x,6, " 'left")

ans =

155/4

>> limit(u,x,6, 'right')

ans =

-1/2
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Il. Gréafica de f (x):

-20:0.01:-2;
2./(x1+49);
-2:0.01:0;
2./(x2.72+43);
0:0.01:2;
(2/3)+((1/9) .*x3);
>> X4 = 2:0.01:6;

= ((x4.72)./2)+((7/2).*x4)-(1/4);
>> X5 = 6:0.01:20;
>> y5 = (1./(x5-8));
>> plot(x,y)

>> x=[x1,x2,x3,%x4,X5];
>> y=[yl,y2,y3,y4,y5];
>> plot(x,y)

>> grid on

lll. Andlisis de Derivabilidad:
Calculamos la derivada de cada funcién que conforma “f(x)” sin considerar los extremos de los

intervalos:
-2
> ;0 X< —=2AXx#-9
(x+9)
-4
X, —2<x<0
2
(x +—3)
1
f'ix)= = ; 0<x<2
9
7
X+— ; 2<x<6
2
-1
5 ;0 X>6AX#8
(x-8)
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Calculo de las derivadas de f(x) con MATLAB

>> syms X
>>y = 2/(x+9);

>> diff(y,x)

ans =

—2/(x + 9)"2

>> z = 2/(x"2+3);
>> diff(z,x)

ans =

—(4*x)/(x"2 + 3)"2
>> W = (2/3)+((1/9)*x);
>> diff(w,x)

ans =

1/9

>> v o= ((x72)/2)+((7/2)*x)-(1/4);
>> diff(v,x)}

ans =

X + 7/2

>> u = (1/(x-8));
>> diff(u,x)

ans =

-1/(x - 8)"2

: No esta definida en x=-9. Como x = —9 pertenece al intervalo de estudio, se

2
(x+9) analizard la derivabilidad de f(x) en x = -9:

e x=-9
-2 —2 -2
lim f'(x)= lim —= S
x—-9" x—>—9" (X + 9) (_9+ + 9) 0
= -2 —
||’m7f'(X): ||’m7 3 = > :—+:—<>o
Xx——9 Xx——9 (X -+ 9) (_9* + 9) 0
Con MATLAB
. >> syms X -
>> limit((-2/((x+9)"2)),x,-9, 'left")
ans =
-Inf

>> 1imit((-2/((x+9)"2)),x,-9, 'right")
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Al ser los limites laterales infinitos, “f'(x)” en x =—9 no esta definida. Esto implica que en
x =—9 tiene una asintota vertical.

—4x
— :funcidn racional que esta definida en todo su intervalo de estudio ya que
(X2 +3) ( 2 2
X’ +3) >0.
5 : funcidn polinomial = definida en su intervalo de estudio.
x+5 : funcidn polinomial = definida en su intervalo de estudio.
-1

: funcidn racional = no definida en x =8. Como x = 8 pertenece al intervalo de
estudio, se analizard la derivabilidad de f(x) en x =8:

x=8 1 1 1 1
lim f'(x)=lim———=—"—=—"—=—= o
x—8 x—8 (X—S) (87_8) (0—) 0
—1 —1 —1 —1
|imfl(x): ||'rY1 2 = 3 = 2 :—+:—oo
x—8 x—8 (X—S) (8+ —8) (O+) 0
Con MATLAB
. >> syms X .
>> limit((-1/(x-8)"2),x,8, 'left")
ans =
-Inf
>> limit((-1/(x-8)"2),x,8, 'right")
ans =
-Inf

Al ser los limites laterales infinitos, f'(x) en x = 8 no esta definida. Esto implica que en x =8 “f'(x)”
tiene una asintota vertical.

Ahora debemos verificar si la derivada existe en los extremos de cada intervalo, para esto
calcularemos los limites laterales en torno a cada extremo de cada intervalo de f'(x), si dichos
limites existen la funcion sera derivable en dichos puntos.

o )(=—2

lim f'(x)= lim 2 ]: 2 -2 2 —(_2)

-2 2| (x+9)°

lim f'(x)= lim_ = =

() 0 | (42 +3)° { [ (-2 ]2 Jrsc}2 (47 +3)

-8
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Con MATLAB
. >> syms x -
>> 1imit((-2/(x+9)*2),x,-2, left")
ans =
-2/49
>> limit((-(4*x)/(x"2+3)"2),x,-2, 'right")
ans =
8/49
Como |I'(m)+ f'(x) = |I'(m _f'(x) = la funcién f(x) no es derivable en x = 2.
x—(-2 x—(-2
e x=0
4 -4( 0 0" 0"
lim £ '(x) = lim . ( )2= -
= T (o] (o )
il 1
lim f'(x) = lim (—)=—
x—0" x—0"\ 9 9
Con MATLAB
. >> syms x -
>> 1limit((-(4*x)/(x"2+3)"2),x,0, 'left")
ans =
0
>> 1imit((1/9),x,0, ‘'right")
ans =
1/9

Como Iiznyf '(x) # Il'r(’n)if '(x) = la funcidn f(x) no es derivable en x =0.
x—(0 x— (0

e x=2

1) 1
lim f'(x) = lim (—)=—
x—2~ x-2"\ 9 9

11Y)

Iimf'(x)=|im(x+z )=z++z =(_)
x—2" x—2" 2 2 2
lim £ '(x) # lim £ '(x)
x—2" x—2"

Como Iim f'(x)# lim f'(x) = la funcidn f(x) no es derivable en x = 2.
x—)(Z)* x—(2)"

197
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Con MATLAB

>> syms X

>> 1imit((1/9),x,2, 'left")

ans =

1/9

>> limit((x+(7/2)),x,2, 'right")
ans =

11/2

Iimf'(x):lim[ ! }: |
S O I T
- (—%J =(-0,25)

4*
Como limf'(x)# lim f'(x) = la funcién f(x) no es derivable en x = 6.
x—6" x—6"

Con MATLAB

>> syms X

>> limit((x+(7/2)),x,6," 'left")

ans =

19/2

>> 1limit((-1/(x-8)"2),x,6, 'right")
ans =

IV. Grafica de f '(x):

Con MATLAB

>> x1=-10:0.01:-2;

>> y1=-2./((x1+9).72);

>> X2=-2:0.01:0;

>> y2=(-(4.*x2)./(x2.7243).72);
>> X3=0:0.01:2;

>> y3=((2/3)+((1/9).*x3));
>> X4=2:0.01:6;

>> y4=(x4+(7/2));

>> x5=6:0.01:10;

>> y5=(-1./(x5-8).72);

>> x=[x1,x2,x3,x4,x5];

>> y=[yl,y2,y3,y4,y5];

>> plot(x,y)

>> grid on
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4.1. RECTAS TANGENTES A CURVAS

EJEmMPLO 1

Halla las rectas tangentes a la curva:
5%’ +7x% —16x
- X—2

en los puntos de abscisa 0, 1, 3.

Calculamos la derivadas de la funciéon

5x° +14x — x—2)—{5x"+7x" — X~ —23x° —28x +
_ (15x* +14x-16)(x=2) = (5x* + 7%’ —=16) _ 10x* —23x* —28x+32
(x—2) (x—2)

Ordenadas de los puntos:
y(0)=0; y(1) =4; y(3) =150

e Recta tangente en (0,0): y'(0)=8
y =8x
e Recta tangenteen (1,4):y'(1)=-9
y=4-9(x—1)=-9x+13
e Recta tangente en (3,150): y'(3)=11
y=150+11(x —3)=11x+117

Con MATLAB
Célculo de la derivada de la funcion:

>> syms X
>> A = 5*x"3 + 7¥x"2 - 16*x
A =

5*X"3 + 7*x72 - 16*x

>> B =x-2

B =

X - 2

>> D = diff(A/B,x)

D =

(15*x~2 + 14*%x - 16)/(x - 2) - (5*x"3 + 7*x"2 - 16*x)/(x - 2)"2
>> oretty(D)

2 3 2

>> collect(D)

ans =

(10*x"3 - 23*x72 - 28*Xx + 32)/(x"2 - 4*x + 4)
>> pretty(ans)

3 2
10 x - 23 x - 28 x + 33
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Ordenadas de los puntos: cuando x =0

>> X = 0;

>> x = 1;
>> A = 5*¥x"3 4+ 7¥x72 - 16*x
A =

>> X = 35

Para determinar las rectas tangentes:
Calculo de las pendientes (m), es decir las derivadas en los puntos: x=0; x = 1; x =11

>> X = 0;
>> E = (15*%x"2 + 14*x - 16)/(x - 2) - (5*x*3 + 7*x72 - 16*x)/(x - 2)"2

>> X = 1;
>> E = (15*%x"2 + 14*x - 16)/(x - 2) - (5*x*3 + 7*x72 - 16*x)/(x - 2)"2

>> X = 3;
>> E = (15*%x"2 + 14*x - 16)/(x - 2) - (5*x*3 + 7*x*2 - 16*x)/(x - 2)"2



Entonces las rectas tangentes en (0,0), (1,4) y (3,150), con pendientes m=8, m=-9 y m=11 son:

EJEMPLO 2

Hallar las rectas tangentes a la circunferencia:

CALCULO DIFERENCIAL CON MATLAB

X +y* —2x+4y—-24=0

en los puntos de abscisa x, = 3.

Obtencion de las ordenadas corrspondientes:

3 +y*—2.3+4y-24=0
9+y’—6+4y—24=0

Yy +4y-21=0

- ~4+16+84 —4++/100 —4J_r10<

2 2 2

y =3 —Punto (3,3)
y =—=7 — Punto (3,-7)

Para halla la pendiente en esos puntos, derivamos implicitamente:

2x+2yy'-=2+4y'=0

y'(2y+4)=2-2x

e 2-2x 1-x
2y+4 y+2

2 2
Asi:y'(3,3)=——;vy'(3,-7)=—
y'(3,3) 5v( ) F

2 2 21
Recta tangente en (3,3):y=3 _E(X -3)= _EX + =

2 2 41
Recta tangente en (3,-7): y=—7 +E(X -3)= EX S

205
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Con MATLAB
Calculo de las ordenadas en x =3

>> syms Xy

>> solve(*x"2 + y"2 - 2%x + 4%y - 24 = 09','y")
ans =

(- X2 + 2*x + 28)7(1/2) - 2

- (= X2 + 2*x + 28)7(1/2) - 2

>> clear

>> X = 3;

>>y = (- xX*2 + 2*x + 28)7(1/2) - 2

H
>>y = —(- x"2 + 2*x + 28)"(1/2) - 2

>> syms X
>>m = diff( (- x*2 + 2*x + 28)~(1/2) - 2,x)
m =

—(2%x = 2)/(2*%(- x*2 + 2*x + 28)7(1/2))

>> pretty(m)

2 (- x + 2 X+ 28)
>> n = diff( - (- x*2 + 2*%x + 28)7(1/2) - 2,x)
n =
(2*%x = 2)/(2%(- x"2 + 2*x + 28)~(1/2))
>> pretty(n)

2 (- x + 2 x+ 28)
>> clear
>> X = 35
>> ml = —(2%x - 2)/(2*%(- x*2 + 2*¥x + 28)7(1/2))
ml =
-0.4000
>> X = 35
>> nl = (2%x - 2)/(2*%(- x*2 + 2*x + 28)7(1/2))
nl =
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v
v
<
iy
wonou
w
-

-0.4;

>>y =yl + ml*(x - x1)
y:

21/5 - (2*x)/5

>> pretty(y)}

2 X
21/5 - ---
5
>> X2 3;
>> y2 =7-5
>> nl 0.4;
>>y = y2 + nl*(x - x2)
y:
(2*x)/5 - 41/5
>> pretty(y)

2 X}
--- - 41/5
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5.1. DERIVADAS Y SUS GRAFICAS

Hallar la grafica de las siguientes funciones polindmicas y de su derivada:

EJEMPLO 1

Con MATLAB:

>> syms Xy

>> y = (2*%x + 3)72;

>> % HALLANDO LA GRAFICA DE LA FUNCION y:
>> X = -10:0.01:10;

>>y = (2.*%x + 3).72;

>> subplot(3,1,1)

>> plot(x,y)

>> grid on

>> % HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
>> syms X y

>>y = (2*%x + 3)72;
>> diff(y)

ans =

8*x + 12

>> X = -10:0.01:10;
>>y = 8.%x + 12;
>> subplot(3,1,2)
>> plot(x,y)

>> grid on

Lo o N w s,
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EJEMPLO 2
y=("+2x+1)°
Con MATLAB:

>> syms X y

>> y = (X*2 + 2*x +1)"8;

>> % HALLANDO LA GRAFICA DE LA FUNCION y:
>> X = -10:0.01:10;

>>y = (X.*2 + 2.%x +1).78;

>> subplot(3,1,1)

>> plot(x,y)

>> grid on

>> % HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
>> syms X y

>>y = (X2 + 2*x +1)"8;

>> diff(y)

ans =

8*(2*x + 2)*(x"2 + 2*x + 1)7

>> X = -10:0.01:10;

>> Yy = 8.%(2.FX + 2).K(X. M2 + 2.%x + 1).77;
>> subplot(3,1,2)

>> plot(x,y)

>> grid on
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EJEMPLO 3

Con MATLAB:

>> syms X y

>>y = (3 - x)"(3/2);

>> % HALLANDO LA GRAFICA DE LA FUNCION y :

>> X = -10:0.01:10;

>>y = (3 - x).7(3./2);

>> subplot(3,1,1)

>> plot(x,y)

Warning: Imaginary parts of complex X and/or Y arguments ignored
>> grid on

>> % HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION:
>> syms Xy

>>y = (3 - x)"(3/2);

>> diff(y)

ans =

-(3%(3 - x)"(1/2))/2

>> X = -10:0.01:10;

>>y = =(3.%(3 - x).7(1./2))./2;

>> subplot(3,1,2)

>> plot(x,y)

Warning: Imaginary parts of complex X and/or Y arguments ignored
>> grid on

60
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EJEMPLO 4

Con MATLAB:

>> syms Xy

>> y = sqrt(x”2 - 5*x +7);

>> % HALLANDO LA GRAFICA DE LA FUNCION y:

>> X = -10:0.01:10;

>> y = sqrt(x.”2 - 5.*%x +7);

>> subplot(3,1,1)

>> plot(x,y)

>> grid on

>> % HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
>> syms Xy

>> y = sqrt(x”2 - 5*x +7);

>> diff(y)

ans =

(2*x - 5)/(2*(x"2 - 5*x + 7)"~(1/2))

>> X = -10:0.01:10;

>y = (2.%%x = 5)./(2.%(x."2 - 5.*% + 7).7(1./2));
>> subplot(3,1,2)

>> plot(x,y)

>> grid on
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EJEMPLO 5

Con MATLAB:

>>
>>

syms X y

y = 1/(sqrt(2 - x*4));

% HALLANDO LA GRAFICA DE LA FUNCION y:
X = -10:0.01:10;

y = 1./(sqrt(2 - x.74));

subplot(3,1,1)

plot(x,y)

Warning: Imaginary parts of complex X and/or Y arguments ignored

>>

ans

grid on

% HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
syms X y

y = 1/(sqrt(2 - x*4));

diff(y)

(2%x~3)/(2 - x"4)~(3/2)

>>

X = -10:0.01:10;

>>y = (2.%%x.73)./(2 - x.74)."~(3./2);

>> subplot(3,1,2)

>> plot(x,y)

Warning: Imaginary parts of complex X and/or Y arguments ignored
>> grid on

-400

-10
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EJEMPLO 6

Con MATLAB:

>> syms Xy

>> y = (x*3 - sqrt(x))"-3.8;

>> % HALLANDO LA GRAFICA DE LA FUNCION y:

>> X = -10:0.01:10;

>>y = (x.”3 - sqgrt(x)).”-3.8;

>> subplot(3,1,1)

>> plot(x,y)

Warning: Imaginary parts of complex X and/or Y arguments ignored
>> grid on

>> % HALLANDO LA GRAFICAS DE LA DERIVADA DE LA FUNCION:

>> syms Xy

>> y = (x*3 - sqrt(x))"-3.8;

>> diff(y)

ans =

-(19*%(3*x”2 - 1/(2*x"(1/2))))/(5*(x*3 - x*(1/2))"(24/5))

>> X = -10:0.01:10;

>>y = =(19.%(3.%x."2 = 1./(2.%x.7(1./2))))./(5.%(x.”3 - x."(1./2)).7(24./5));
>> subplot(3,1,2)

>> plot(x,y)

Warning: Imaginary parts of complex X and/or Y arguments ignored
>> grid on




EJEM

Con

CALCULO DIFERENCIAL CON MATLAB

PLO 7

MATLAB:

>> syms X y

>y = (x + (1/x))"(3/7);

>> % HALLANDO LA GRAFICA DE LA FUNCION y:
>> X = -10:0.01:10;

>>y = (x + (1./x)).~(3./7);

>> subplot(3,1,1)

>> plot(x,y)

Warning: Imaginary parts of complex X and/or Y arguments ignored

>> grid on

>> % HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
>> syms X y

>y = (x + (1/x))"(3/7);

>> diff(y)

ans =

-(3*(1/x"2 - 1))/(7*(x + 1/x)"(4/7))

>> X = -10:0.01:10;

>y = =(3.%(1./x.22 - 1))./(7.%(x + 1./x).~(4./7));
>> subplot(3,1,2)

>> plot(x,y)

Warning: Imaginary parts of complex X and/or Y arguments ignored

>> grid on

00 | \ \ \ | | |
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EJEMPLO 8

Con MATLAB:

>> syms X y

>>y = 1/(sqrt(x*2 - (1/x)));

>> % HALLANDO LA GRAFICA DE LA FUNCION y:

>> X = -10:0.01:10;

>>y = 1./(sqrt(x.”2 - (1./x)));

>> subplot(3,1,1)

>> plot(x,y)

Warning: Imaginary parts of complex X and/or Y arguments ignored
>> grid on

>> % HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
>> syms X y

>>y = 1/(sqrt(x*2 - (1/x)));

>> diff(y)

ans =

—(2*x + 1/x72)/(2*(x"2 - 1/x)"(3/2))

>> X = -10:0.01:10;

>>y = =(2.% + 1./x.72)./(2.%(x."2 - 1./x).7(3./2));

>> subplot(3,1,2)

>> plot(x,y)

Warning: Imaginary parts of complex X and/or Y arguments ignored
>> grid on
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EJEMPLO 9

Con MATLAB:

>>

syms X

y = (x*(1/3))*((1- x)"(2/3));

% HALLANDO LA GRAFICA DE LA FUNCION y:
X = -10:0.01:10;

y = (x.A(1./3)) . *((1- x)."(2./3));
subplot(3,1,1)

plot(x,y)

Warning: Imaginary parts of complex X and/or Y arguments ignored

>>

ans

(1
>>
>>
>>
>>

grid on

% HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
syms X y

y = (x*(1/3))*((1- x)"(2/3));

diff(y)

- x)™(2/3)/(3*x7(2/3)) - (2*x~(1/3))/(3*(1 - x)~(1/3))

X = -10:0.01:10;

y = (1 - x).~2./3)./(3.*x.7(2./3)) - (2.*x.7(1./3))./(3.%(1 - x).~(1./3))
subplot(3,1,2)

plot(x,y)

Warning: Imaginary parts of complex X and/or Y arguments ignored

>>

grid on

219



220 CAPITULO 5 DERIVADAS Y SUS GRAFICAS

EJEmpPLO 10

Con MATLAB:

>> syms X y

>> y = (sqrt(x) + 2)/((x*2 - 3*x + 5)71/3);

>> % HALLANDO LA GRAFICA DE LA FUNCION y:

>> x = -10:0.01:10;

>>y = (sqrt(x) + 2)./((x.”2 - 3.*x + 5).71./3);

>> subplot(3,1,1)

>> plot(x,y)

Warning: Imaginary parts of complex X and/or Y arguments ignored

>> grid on

>> % HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION y:

>> syms Xy

>> y = (sqrt(x) + 2)/((x*2 - 3*x + 5)71/3);

>> diff(y)

ans = E
1/ (2%xM(1/2)*(x2/3 = x + 5/3)) = (((2*x)/3 - 1)*(x~(1/2) + 2))/(x"2/3 = x + 5/3)"2:
>> x = -10:0.01:10; E
5>y = 1./(2.%%.M(1./2) % (X."2./3 = X + 5./3)) - (((2.%x)./3 - 1).%(x.~(1./2) +:
2))./(x.72./3 = x + 5./3).72;
>> subplot(3,1,2)
>> plot(x,y)
Warning: Imaginary parts of complex X and/or Y arguments ignored
>> grid on
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Hallar la grafica de las siguientes funciones exponenciales y logaritmicas, ademas la grafica de su
derivada.

EJEMPLO 1

Con MATLAB:

>> syms Xy
>> y = exp(2*x) ;

>> % HALLANDO LA GRAFICA DE LA FUNCION y:
>> X = -10:0.01:10;

>> y = exp(2.*x);

>> subplot(3,1,1)

>> plot(x,y)

>> grid on

>> % HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
>> syms Xy

>> y = exp(2*x);

>> diff(y)

ans =

2*exp(2*x)

>> X = -10:0.01:10;

>> y = 2.%exp(2.*%x);

>> subplot(3,1,2)

>> plot(x,y)

>> grid on
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EJEMPLO 2

Con MATLAB:

>> syms X y

>> y = 1/(log(x));

>> % HALLANDO LA GRAFICA DE LA FUNCION y:
> X = 1:0.01:10;

>>y = 1./(log(x));

>> subplot(3,1,1)

>> plot(x,y)

>> grid on

>> % HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION:
>> syms X y

>> y = 1/(log(x));

>> diff(y)

ans =

-1/(x*log(x)"2)

>> X = 1:0.01:10;

>>y = -1./(x.*log(x)."2);

>> subplot(3,1,2)

>> plot(x,y)

>> grid on

-5000

-10000

P | | | | | | | |
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EJEMPLO 3

Con MATLAB:

>>

ans

syms Xy
y = exp(3*x"2 + 1);

% HALLANDO LA GRAFICA DE LA FUNCION y:

X = -20:0.01:0;

y = exp(3.*x.72 + 1);

subplot(3,1,1)

plot(x,y)

grid on

% HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
syms Xy

y = exp(3*x"2 + 1);

diff(y)

6*x*exp(3*x72 + 1)

>>
>>
>>
>>
>>

X = -10:0.01:0;

y = 6.%x.*exp(3.*x.72 + 1);
subplot(3,1,2)

plot(x,y)

grid on
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EJEMPLO 4

ly

y =
eO,Zx +ex

Con MATLAB:

>> syms X y

>>y = 1/(exp(0.2*x) + exp(x));

>> % HALLANDO LA GRAFICA DE LA FUNCION y:

>> x = -10:0.01:10;

>>y = 1./(exp(0.2.*%x) + exp(x));

>> subplot(3,1,1)

>> plot(x,y)

>> grid on

>> % HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
>> syms X y

>> y = 1/(exp(0.2*x) + exp(x));

>> diff(y)

ans =

-(exp(x/5)/5 + exp(x))/(exp(x/5) + exp(x))"2

>> x = -10:0.01:10;

>>y = —(exp(x./5)./5 + exp(x))./(exp(x./5) + exp(x))."2;
>> subplot(3,1,2)

>> plot(x,y)

>> grid on
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EJEMPLO 5

y=Inv1-x

Con MATLAB:

>> syms X y

>> y = log(sqrt(1-x));

>> % HALLANDO LA GRAFICA DE LA FUNCION y:

>> x = 1:0.01:10;

>> y = log(sqrt(1-x));

>> subplot(3,1,1)

>> plot(x,y)

Warning: Imaginary parts of complex X and/or Y arguments ignored
>> grid on

>> % HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
>> syms Xy

>> y = log(sqrt(1-x));

>> diff(y)

ans =

1/(2%(x - 1))

>> x = 1:0:01:10;

>>y = 1./(2.%(x - 1));

>> subplot(3,1,2)

>> plot(x,y)

>> grid on
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EJEMPLO 6

y=In(7x+2)

Con MATLAB:

DERIVADAS Y SUS GRAFICAS

>>
ans
7/(
>>
>>

syms X y
y = log(7*x + 2);

% HALLANDO LA GRAFICA DE LA FUNCION y:
X = 1:0.01:10;

y = 1log(7.*x + 2);

subplot(3,1,1)

plot(x,y)

grid on

% HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
syms X y

y = log(7*x + 2);

diff(y)

7*x + 2)

X = 1:0:01:10;

subplot(3,1,2)

y = 7./(7.%x + 2);

plot(x,y)

grid on
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EJEMPLO 7

Con MATLAB:

>> syms Xy

>> y = log(log(1/x));

>> % HALLANDO LA GRAFICA DE LA FUNCION y:

>> x = 1:0.01:10;

>> y = log(log(1./x));

>> subplot(3,1,1)

>> plot(x,y)

Warning: Imaginary parts of complex X and/or Y arguments ignored
>> grid on

>> % HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
>> syms Xy

>> y = log(log(1/x));

>> diff(y)

ans =

-1/(x*log(1/x))

>> x = 1:0:01:10;

>>y = -1./(x.*log(1./x));

>> subplot(3,1,2)

>> plot(x,y)

>> grid on
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EJEMPLO 8

Con MATLAB:

>> syms X y

>>y = 27°X;

>> % HALLANDO LA GRAFICA DE LA FUNCION y:
>> X = -10:0.01:10;

>>y = 2.MX;

>> subplot(3,1,1)

>> plot(x,y)

>> grid on

>> % HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
>> syms X y

>>y = 27°X;

>> diff(y)

ans =

27x*1log(2)

>> X = -10:0.01:10;

>> y = 2.°x.*log(2);

>> subplot(3,1,2)

>> plot(x,y)

>> grid on
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EJEMPLO 9

Con MATLAB:

>> syms X y
>>y = 57(2*x + 1);

>> % HALLANDO LA GRAFICA DE LA FUNCION y:

>> X = -10:0.01:10;

>>y = 5.4(2.%x + 1);

>> subplot(3,1,1)

>> plot(x,y)

>> grid on

>> % HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
>> syms X y

>> y = 57(2*x + 1);

>> diff(y)

ans =

2*57(2*x + 1)*1log(5)

>> X = -10:0.01:10;

>>y = 2.%5.7(2.%x + 1).*log(5);

>> subplot(3,1,2)

>> plot(x,y)

>> grid on
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EJEmpPLO 10

Con MATLAB:

>> syms Xy

>> y = sqrt(log(x”2 + x));

>> % HALLANDO LA GRAFICA DE LA FUNCION y:

>> x = 1:0.01:10;

>> y = sqrt(log(x.”2 + x));

>> subplot(3,1,1)

>> plot(x,y)

>> grid on

>> % HALLAR LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
>> syms Xy

>> y = sqrt(log(x”*2 + x));

>> diff(y)

ans =

(2*x + 1)/(2*log(x™2 + x)™(1/2)*(x"2 + X))

>> x = 1:0.01:10;

>>y = (2.%x + 1)./(2.*¥log(x.”2 + x)."(1./2).%(x."2 + X));
>> subplot(3,1,2)

>> plot(x,y)

>> grid on
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Hallar la grafica de las siguientes funciones trigonométricas, ademas la grafica de su derivada.

EJEMPLO 1

y =cos3x

Con MATLAB:

>> syms X y

>> y = cos(3*x);

>> % HALLANDO LA GRAFICA DE LA FUNCION y:
>> x = -10:0.01:10;

>> y = cos(3.*x);

>> subplot(3,1,1)

>> plot(x,y)

>> grid on

>> hold on

>> % HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
>> syms X y

>> y = cos(3*x);

>> diff(y)

ans =
(-3)*sin(3*x)

>> x = -10:0.01:10;
>>y = (-3).*sin(3.*x);
>> subplot(3,1,2)

>> plot(x,y)

>> grid on
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EJEMPLO 2
y =sen(4x+5)

Con MATLAB:

i >> syms Xy

: >>y = sin(4*x + 5);

; >> % HALLANDO LA GRAFICA DE LA FUNCION y:
i >> x = -10:0.01:10;

0 >>y =sin(4.*x + 5);

© >> subplot(3,1,1)

i >> plot(x,y)

: >> grid on

© >> hold on

E >> % HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
P >> syms Xy

§ >> y = sin(4*x + 5);

Co>> diff(y)

© ans =
; 4*cos(4*x + 5)

i >> x = -10:0.01:10;

o >>y = 4.*%cos(4.*x + 5);
© >> subplot(3,1,2)

i 5> plot(x,y)

i >> grid on
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EJEMPLO 3

y = sen’(2x).cos’(2x)

Con MATLAB:

>> syms X y
>> y = (sin(2*x)"3)*(cos(2*x)"3);

>> % HALLANDO LA GRAFICA DE LA FUNCION y:
>> X = -10:0.01:10;

>> y = (sin(2.*x).”3).*(cos(2.*x)."3);

>> subplot(3,1,1)

>> plot(x,y)

>> grid on

>> hold on

>> % HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
>> syms X y

>> y = (sin(2*x)"3)*(cos(2*x)"3);

>> diff(y)

ans =
6*cos(2*x)"*sin(2*x)"2 - 6*cos(2*x)"2*sin(2*x)"4

>> X = -10:0.01:10;

>> Yy = 6.%c0s(2.*%x) .M. *sin(2.*x)."2 - 6.%cos(2.*x)."2.*sin(2.*x)."4;
>> subplot(3,1,2)

>> plot(x,y)

>> grid on
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EJEMPLO 4
2
y =Xx".senx

Con MATLAB:

>> syms Xy
>> y = x"2*sin(x);

>> % HALLANDO LA GRAFICA DE LA FUNCION y:

>> x = -10:0.01:10;

>> y = X.*2.*%sin(x);

>> subplot(3,1,1)

>> plot(x,y)

>> grid on

>> hold on

>> % HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
>> syms Xy

>> y = x"2*sin(x);

>> diff(y)

ans =
x"2*cos(x) + 2*x*sin(x)

>> x = -10:0.01:10;

>> y = X.22.*%cos(x) + 2.*x.*sin(x);
>> subplot(3,1,2)

>> plot(x,y)

>> grid on
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EJEMPLO 5
y = cos(x’ +1)
Con MATLAB:

>> syms Xy

>> y = cos(x”"2 + 1);

>> % HALLANDO LA GRAFICA DE LA FUNCION y:
>> x = -10:0.01:10;

>> y = cos(x.”2 + 1);

>> subplot(3,1,1)

>> plot(x,y)

>> grid on

>> hold on

>> % HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
>> syms Xy

>> y = cos(x"2 + 1);

>> diff(y)

ans =
(-2)*x*sin(x"2 + 1)

>> x = -10:0.01:10;

>> y = (-2).*x.*sin(x.”2 + 1);
>> subplot(3,1,2)

>> plot(x,y)

>> grid on
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Con MATLAB:

>> syms Xy

>> y = sin(x)/x;

>> % HALLANDO LA ECUACION DE LA GRAFICA:
>> x = -10:0.01:10;

>> y = sin(x)./x;

>> subplot(3,1,1)

>> plot(x,y)

>> grid on

>> hold on

>> % HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
>> syms Xy

>> y = sin(x)/x;

>> diff(y)

ans =
cos(x)/x - sin(x)/x"2

>> X -10:0.01:10;

>> y = cos(x)./x - sin(x)./x."2;
>> subplot(3,1,2)

>> plot(x,y)

>> grid on

DERIVADAS Y SUS GRAFICAS
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EJEMPLO 7

Con MATLAB:

ans

syms X y

y = sin(1/x"2):

% HALLAMOS LA GRAFICA DE LA FUNCION y:
X = -10:0.01:10;

y = sin(1./x.72);

subplot(3,1,1)

plot(x,y)

grid on

hold on

% HALLAMOS LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
syms X y

y = sin(1/x"2);

diff(y)

-(2*cos(1/x72))/x"3

>>

ans

X = 0:0.01:10;

y = =(2.%cos(1./x.72))./x."3;
subplot(3,1,2)

plot(x,y)

% HALLAMOS LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
syms X y

y = sin(1/x"2);

diff(y)

-(2*cos(1/x"2))/x"3

X -2:0.01:2;

y = —(2.*cos(1./x.72))./x."3;
subplot(3,1,2)

plot(x,y)

grid on

x10
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EJEMPLO 8

y:tan\/;

Con MATLAB:

>> syms Xy

>> y = tan(sqrt(x));

>> % GRAFICA DE LA FUNCION y:

>> X = -10:0.01:10;

>> y = tan(sqrt(x));

>> subplot(3,1,1)

>> plot(x,y)

Warning: Imaginary parts of complex X and/or Y arguments ignored
>> grid on

>> % HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
>> syms Xy

>> y = tan(sqrt(x));

>> diff(y)

ans =
(tan(x~(1/2))72 + 1)/(2*x"(1/2))

>> X = -10:0.01:10;

>> y = (tan(x.~(1./2)).72 + 1)./(2.*x.”~(1./2));

>> subplot(3,1,2)

>> plot(x,y)

Warning: Imaginary parts of complex X and/or Y arguments ignored
>> grid on
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EJEMPLO 9

y= arcsin(\/x3 +x’ —4)

Con MATLAB:

>> syms Xy

>> y = asin(sqrt(x”3 + x"2 - 4));

>> % HALLANDO LA ECUACION DE LA FUNCION y:

>> X = -10:0.01:10;

>> y = asin(sqrt(x.”3 + x.”2 - 4));

>> subplot(3,1,1)

>> plot(x,y)

Warning: Imaginary parts of complex X and/or Y arguments ignored
>> grid on

>> % HALLANDO LA ECUACION DE LA DERIVADA DE LA FUNCION y:
>> syms Xy

>> y = asin(sqrt(x”3 + x"2 - 4));

>> diff(y)

ans =
(3#x72 + 2%X)/(2*%(X"3 + X2 — 4)M(1/2)*(5 - x"2 - x*3)7(1/2))

>> X = -10:0.01:10;

>y = (3.%X."2 + 2.%%) . /(2.%(X. "3 + X2 - 4).70(1./2) . *%(5 - x."2 - x.“3).A(1./2));§

>> subplot(3,1,2)

>> plot(x,y)

Warning: Imaginary parts of complex X and/or Y arguments ignored
>> grid on
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EJEmMPLO 10
&
y =arccos| —
X

>> syms Xy

>> y = acos(1/x);

>> % HALLANDO LA GRAFICA DE LA FUNCION y:

>> x = -10:0.01:10;

>>y = acos(1./x);

>> subplot(3,1,1)

>> plot(x,y)

Warning: Imaginary parts of complex X and/or Y arguments ignored
>> grid on

>> % HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION:
>> syms Xy

>> y = acos(1/x);

>> diff(y)

Con MATLAB:

ans =
1/(xA2%(1 - 1/x72)~(1/2))

>> x = -10:0.01:10;

>>y = 1./(x.22.%(1 - 1./x.72).7(1./2));

>> subplot(3,1,2)

>> plot(x,y)

Warning: Imaginary parts of complex X and/or Y arguments ignored
>> grid on
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5.2. RECTAS TANGENTES
PROBLEMA 1
5%° +7x* —16x _
Halla las rectas tangentes a la curva 'y =—2 en los puntos de abcisas 0, 1, 3.
X —

Calculamos la derivada de la funcién:

(15x” +14x—16)(x —2) - (5x° + 7x* ~16x) _ 10x* —23x* —28x+32
(x—2)° (x—2)*

Ordenadas de los puntos:
y(0)=0;y(1) =4;y(3) = 150

¢ Recta tangente en (0,0): y'(0) = 8
y = 8x

¢ Recta tangente en (0,0): y'(1) =—9
y=4-9(x-1)=-9x+13
¢ Recta tangente en (0,0): y'(3) =11
y=150+11(x—3)=11x + 117

Con MATLAB:

>> syms X y
A=5*X"3+7*x"2-16%*X;
B=x-2;
% CALCULO DE LA PENDIENTE
y= A/B;
diff(y)
ans =
(15*x72 + 14*x - 16)/(x - 2) - (5*x73 + 7*x*2 - 16*x)/(x - 2)"2
m=(15*x"2 + 14%x - 16)/(x - 2) - (5*x"3 + 7*x*2 - 16*x)/(x - 2)"2;
% CALCULO DE LAS PENDIENTES

-

(5*x"3+7*x"2-16*x)/ (x-2)

X = 0;
m=(15*x"2 + 14%x - 16)/(x - 2) - (5*x”3 + 7*x*2 - 16*x)/(x - 2)"2
m = 8
m=(15*x"2 + 14%x - 16)/(x - 2) - (5*x"3 + 7*x*2 - 16*x)/(x - 2)"2;
% CALCULO DE LAS PENDIENTES
X = 1;
m=(15*x"2 + 14%x - 16)/(x - 2) - (5*x"3 + 7*x"2 - 16*x)/(x - 2)"2
m= -9
m=(15*x"2 + 14%x - 16)/(x - 2) - (5*x"3 + 7*x*2 - 16*x)/(x - 2)"2;
% CALCULO DE LAS PENDIENTES
X = 3;
m=(15*x"2 + 14%x - 16)/(x - 2) - (5*x"3 + 7*x*2 - 16*x)/(x - 2)"2
m = 11
% CALCULO DE LAS ORDENADAS

= (5*x"3+7*x"2-16*x)/ (x-2),

=0;

- = x =
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(5*x"3+7*x72-16*x)/ (x-2)
150

>> X= -4:0.01:6;

>> T=(5.*X."3+7.*Xx.72-16.*x)./(x-2);

>> plot(x,T)

>> grid on

>> hold on

>> a=8.%x;

>> plot(x,a)

>> hold on

>> b=-9.*%(x-1)+4;

>> plot(x,b)

>> hold on

>> ¢=11.*(x-3)+150;

>> plot(x,c)
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PROBLEMA 2

L 1
Hallar la ecuacidn de la recta tangente a la curva y =

e Ordenadaenelpunto:x=1—y=-1
e Pendientedelarecta:y'=-3x—y'(1)=-3

Recta tangente:y=—1-3(x—1)=-3x+2

Con MATLAB:

>> >> syms Xy
A= 1-3*x"2;
B= 2;
% CALCULO DE LA PENDIENTE
y= A/B;
diff(y)
ans =
-3*x
m= -3%*x;
% CALCULO DE LA PENDIENTE
m= -3%*x
m = -3%*x
>> m= -3*x;
% CALCULO DE LA PENDIENTE
x=1;
m= -3%*x
m = -3
% CALCULO DE LAS COORDENADAS
T=(1-3*x"2)/2;
x=1;
T=(1-3*x"2)/2;
T= -1
>> x=-10:0.01:10;
T=(1-3.*x.72)./2;
plot(x,T)
grid on
hold on
a=-3.*(x-1)-1;
plot(x,a)

CALCULO DIFERENCIAL CON MATLAB

2
enx=1
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CariTULO 5

PROBLEMA 3

e Ordenadaen el punto:x=10—y=2
¢ Pendiente de la recta: y'=0,3 -0,02x — y'(10) =0,3-0,2=0,1
Recta tangente:y=2+0,1(x—10) =0,1x + 1

Con MATLAB:

>> syms X y
>> A = 0.3*%x - 0.01*x"2;
>> % CALCULO DE LA PENDIENTE:

>> diff(A)
ans =
3/10 - x/50

>>m = 3/10 - x/50;
>> % VALOR DE LA PENDIENTE:

>> x = 10;
>>m = 3/10 - x/50
m =

0.1000
>> % CALCULO DE LA ORDENADA:
>> x = 10;
>> A = 0.3*%x - 0.01*%x"2
A =

2

>> % ENTONCES LA ECUACION DE LA RECTA ES:
5> y = 0.1000*(x-10)+2;

>> % GRAFICA DE LA FUNCION:
>> X = -10:0.01:20;

>> A = 0.3.%x - 0.01.*x.72;
>> plot(x,A)

>> grid on

>> hold on

>>y = 0.1000.*(x-10)+2;
>> plot(x,y)

DERIVADAS Y SUS GRAFICAS

Hallar la ecuacién de la recta tangente a la curva y=0,3x—0,01x? en x =10




PROBLEMA 4

os X+5
Hallar la ecuacion de la recta tangente a la curva y =

CALCULO DIFERENCIAL CON MATLAB

enx=3

x—5

e Ordenadaenel punto:x=3 —-y=—4

-10 10 -5
oY) ==
(x-5) 4 2

¢ Pendiente de larecta: y' =

Recta t t 4 5( 3) =
ecla tangente:y=—4——(X— =—X+—
Sy 2 2772

Con MATLAB:

% CALCULO DE LA PENDIENTE

y= A/B;

diff(y)
ans = 1/(x = 5) - (x + 5)/(x - 5)"2
>>m= 1/(x - 5) - (x + 5)/(x - 5)"2;

% CALCULO DE LA PENDIENTE

x=3;

m=1/(x - 5) - (x + 5)/(x - 5)"2

= -2.5000

% CALCULO DE LA COORDENADA

T= (x+5)/(x-5);

X=3;

T= (x+5)/(x-5)

T = -4

ans =

1/(x = 5) = (x + 5)/(x - 5)*2

ans =

1/(x - 5) - (x + 5)/(x - 5)"2

>> x= -10:0.01:10;

T= (x+5)./(x-5);

plot(x,T)

grid on

hold on

a=-2.5000.*(x-3)-4;

plot(x,a)
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PROBLEMA 5

. 1
Hallar la ecuacion de la recta tangente ala curva y=— enx =2
X

1
e Ordenadaenel punto:x=2—y=—

-1 -1
e Pendiente de larecta:y' = — —y'(2) = v
X

Recta t t ————( —2)—— +1
eCtla tangente: X X
g y 2 A 1

Con MATLAB:

>> syms X y
>> A = (1/x);
>> % CALCULO DE LA PENDIENTE:
>> diff(A)
ans =
-1/x"2
>>m = -1/x"2;
>> % VALOR DE LA PENDIENTE:
>> X = 2;
>>m = -1/x"2
m =
-0.2500
>> % CALCULO DE LA ORDENADA:
>> X 2;
>> A = (1/x)

A =
0.5000
>> % ENTONCES LA ECUACION DE LA RECTA ES:
>> y = -0.25*%(x-2)40.5;
>> % GRAFICA DE LA FUNCION:
>> X = -10:0.01:10;
>> A = (1./x);
>> plot(x,A)
>> grid on
>> hold on
>> y = -0.25.%(x-2)+0.5;
>> plot(x,y)

DERIVADAS Y SUS GRAFICAS
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PROBLEMA 6

i
Hallar la ecuacién de la recta tangente a la curva y =sen? en x = E
T
e Ordenada en el punto: x =E—>y =1
. . (T
e Pendiente de la recta: y' = 2senxcosx —y (E) =0
Recta tangente:y =1

Con MATLAB:

>> syms X y

>> A = sin(x)"2;

>> % CALCULO DE LA PENDIENTE:

>> diff(A)

ans =

2*cos(x)*sin(x)

>> m = 2*¥cos(x)*sin(x);

>> % VALOR DE LA PENDIENTE:

>> x = pi/2;

>> m = 2*cos(x)*sin(x)

m =

1.2246e-16

>> % CALCULO DE LA ORDENADA:
pi/2;;
sin(x)"2

v
v Vv
X
nou

1
>> % ENTONCES LA ECUACION DE LA RECTA ES:
>> y = 1.2246e-16*(x-(pi/2))+1;
>> % GRAFICA DE LA FUNCION:
>> X = -10:0.01:10;
>> A = sin(x).”2;
>> plot(x,A)
>> grid on
>> hold on
>> y = 1.2246e-16*(x-(pi/2))+1;
>> plot(x,y)
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PROBLEMA 7

Hallar la ecuacion de la recta tangente ala curva y=e™> enx=0

e Ordenadaenelpunto:x=0—y=1
¢ Pendiente de larecta: y'=—e>*—y'(0) =-1

Recta tangente:y=1-1x=-x+1

Con MATLAB:

>> syms Xy
>> A = exp(-X);
>> % CALCULO DE LA PENDIENTE:
>> diff(A)
ans =
-exp(-x)
>>m = —exp(-x);
>> % VALOR DE LA PENDIENTE:
>> X = 0;
>>m = —exp(-x)
m =
-1
>> % CALCULO DE LA ORDENADA:
>> X = 0;
>> A = exp(-x)
A =
1
>> % ENTONCES LA ECUACION DE LA RECTA:
>>y = -1%(x-0)+1;
>> % GRAFICA DE LA FUNCION:
>> X = -10:0.01:10;
>> A = exp(-X);
>> plot(x,A)
>> grid on
>> hold on
>>y = -1.%(x-0)+1;
>> plot(x,y)

05
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PROBLEMA 8

L T
Hallar la ecuacion de la recta tangente a la curva y = senxcosx en x = 7

T 1
¢ Ordenada en el punto: x = Z—> y=—

2
T
¢ Pendiente de la recta: y' = cos’x — sen*x — Y(Z) =0
1
Recta tangente: y = E

Con MATLAB:

>> syms Xy

>> A = sin(x)*cos(x);

>> % CALCULO DE LA PENDIENTE:
>> diff(A)

ans =

cos(x)”2 - sin(x)"2

>>m = cos(x)*2 - sin(x)"2;
>> % VALOR DE LA PENDIENTE:

>> x = pi/4;
>>m = cos(x)”2 - sin(x)"2
m =
2.2204e-16
>> % CALCULO DE LA ORDENADA:
>> x = pi/4;
>> A = sin(x)*cos(x)
A=
0.5000

>> % ENTONCES LA ECUACION DE LA RECTA:
>> y = 2.2204e-16*(x-pi/4)+0.5;

>> % GRAFICA DE LA FUNCION:

>> X = -10:0.01:10;

>> A = sin(x).*cos(x);

>> plot(x,A)

>> grid on

>> hold on

>> y = 2.2204e-16.*(x-pi./4)+0.5;

>> plot(x,y)
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PROBLEMA 9

Hallar la ecuacion de la recta tangente ala curva y=In(x+ 1) enx=0

e Ordenadaen el punto:x=0—y=0
1
e Pendientedelarecta:y'=———y'(0)=1
x+1
Recta tangente: y = x

Con MATLAB:

>> syms X y
>> A = log(x+1);
>> % CALCULO DE LA PENDIENTE:
>> diff(A)
ans =
1/(x + 1)
>>m=1/(x + 1);
>> % VALOR DE LA PENDIENTE:
>> X = 0;
>>m = 1/(x + 1)
m =

1
>> % CALCULO DE LA ORDENADA:
>> X =
> A

0;

> log(x+1)

A =
[}

>> % ENTONCES LA ECUACION DE LA RECTA ES:

>> y = 1*(x-0)+0;

>> % GRAFICA DE LA FUNCION:
>> X = =-5:0.01:5;

>> A = log(x+1);

>> plot (x,A)

DERIVADAS Y SUS GRAFICAS

Warning: Imaginary parts of complex X and/or Y arguments ignored

>> grid on

>> hold on

>> y = 1.%(x-0)+0;
>> plot(x,y)
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5.3. MAXIMOS Y MINIMOS

PROBLEMA 1

Hallar los extremos absolutos de la funcion

f(x) = 2x3—3x*—12x + 15

en el intervalo [0,3].

Solucion:
1. Hallamos los puntos criticos:
a) Puntos en los que la derivada no estd definida: No existen ya que f'(x) = 6x2— 6x — 12 esta
definida en todo RR.
b) Puntos en los que la derivada vale cero:
6x2—6x—12=0—>x>-x—-2=0—>X
_1+41+8 1+3 | 2
2 2 -1
2. Comparamos los valores de la funcion en los puntos criticos y en los extremos del intervalo:
f(0) =15 Maximo
f(2)=16-12-24+15=-5 Minimo
f(3)=54-27-36+15=0
Con MATLAB:

>> syms X y

>> y = 2¥xM3 - 3*xM2 - 12*x + 15;

>> % HALLANDO LOS PUNTOS CRITICOS, PARA ELLO SE DERIVA LA FUNCION:
>> diff(y)

ans =

6*¥x72 - 6*x - 12

>> % IGUALANDO A CERO EL VALOR DE LA DERIVADA
>> % CREANDO UN POLINOMIO p

>>p = [6 -6 -12];

>> % CALCULO DE LAS RAICES

>> roots(p)

>> % CALCULO DEL MAXIMO Y MINIMO DE LA FUNCION
>> % NO SE CONSIDERA -1 PORQUE NO ESTA EN EL INTERVALO SOLICITADO
>> % SE EVALUARA 2 Y LOS EXTREMOS DEL INTERVALO: © Y 3

>> X = 0;
>> y = 2¥x"3 - 3*x"2 - 12*x + 15
y =

251
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>> y = 2¥x"3 - 3*x"2 - 12*x + 15
y=

>> X = 3;
>> y = 2*¥x"3 - 3*¥x"2 - 12*x + 15
y:

6
>> %0BSERVAMOS QUE EL MAXIMO ES 15 Y EL MINIMO ES -5
>> X = -3:0.01:6;
>> Y = 2.¥%X."3 - 3.¥%X. M2 - 12.%z + 155
>> plot(x,y)
>> grid on
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PROBLEMA 2
Hallar los extremos absolutos de la funcién:
f(x) = x>—x
en el intervalo [2,4].
Solucion:

1. Hallamos los puntos criticos:

a) Puntos en los que la derivada no esta definida: No existen ya que f'(x) = 5x* — 1 esta
definida en todo RR.

b) Puntos en los que la derivada vale cero:

1
5x4—1=0—>x4=%—>x=i\/;e[2,4]

Luego no existe ningln punto critico dentro del intervalo, por tanto:

2. Comparamos los valores de la funcion en los extremos del intervalo:
f(2) =30 Minimo
f(4) =1020 Maximo

Con MATLAB:

>> syms X y
>>y = xX"5 - Xx;
>> % HALLANDO LOS PUNTOS CRITICOS, PARA ELLO SE DERIVA LA FUNCION:

>> diff(y)
ans =
5*x~4 - 1

>> % IGUALANDO A CERO EL VALOR DE LA DERIVADA:
>> % CREANDO UN POLINOMIO p:

>> p=[5000 -1];

>> % CALCULO DE LAS RAICES:

>> roots(p)

-0.6687
0.0000 + 0.66871
0.0000 - 0.66871
0.6687

>> % CALCULO DEL MAXIMO Y MINIMO DE LA FUNCION:

>> % NO SE CONSIDERA NINGUNA RAIZ PORQUE NO ESTAN EN EL INTERVALO SOLICITADO
>> % SE EVALUARA LOS EXTREMOS DEL INTERVALO: 2 Y 4
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30

>> X =
>>y

I
»
.

X5 - x

1020

>> % OBSERVAMOS QUE EL MAXIMO ES 1020 Y EL MINIMO ES 30
>> X = 10:0.01:75;

>>y = X."5 0 Xx;

>> plot(x,y)

>> grid on
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PROBLEMA 3
Hallar los extremos absolutos de la funcion:

f(x) =3—-|x—-2]|
en el intervalo [1,4].

Solucion:
Para hallar la derivada de la funcién eliminamos el valor absoluto.

3—(x—2) six<2 {S—X six>2

f(x)=3—|x-2|= . = :
3—(—x+1)six<2 [1+x six<2

Con lo cual, la funcién derivada es:
—1six>2
f'(x)=

1 six<2

1. Hallamos los puntos criticos:
a) Puntos en los que la derivada no esta definida: x = 2
b) Puntos en los que la derivada vale cero: No existen

2. Comparamos los valores de la funcion en los puntos criticos y en los extremos del intervalo:

f(1)=2
f(2) =3 Maximo
f(4)=1 Minimo

Maximos y minimos absolutos en intervalos abiertos

Para hallar el maximo y el minimo de una funcién continua en un intervalo abierto se “cierra” el

intervlo hallando los limites de la funcién en los extremos del mismo.

Con MATLAB:

>> syms Xy

>>yl =3 - (x - 2);

>>y2 =3 - (-x + 1);

>> % HALLANDO LOS PUNTOS CRITICOS, PARA ELLO SE DERIVA LA FUNCION:
>> diff(y)

ans =

-1

>> diff(y2)

ans =

1

>> % SE OBSERVA QUE LA DERIVADA NO ESTA DEFINIDA EN x = 2:

>> % NO EXISTEN PUNTOS EN DONDE LA DERIVADA TENGA VALOR ©.

>> % ANALIZANDO LOS PUNTOS CRITICOS Y LOS EXTREMOS DEL INTERVALO:
>> X = 1;

255
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>>y =3 - abs(x - 2)

>> X = 2;
>>y =3 - abs(x - 2)

>> X = 4;
>>y =3 - abs(x - 2)

1
>> % ENTONCES EL MINIMO ES 1 Y EL MAXIMO ES 4.
>> X = -6:0.01:6;
>>y =3 - abs(x - 2);
>> plot(x,y)

>> grid on
3
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Halla los maximos, los minimos y los puntos de inflexidn de las siguientes funciones:

PROBLEMA 1
y=x3—3x2+9x + 22
f'(x) =3x2—6x+9

f'(x) =0 — 3x2—6x + 9 =0 — No tiene solucion

No tiene ni maxios ni minimos
f'(x)=6x—-6=0 x=1

f'<0 | f'>0
N

Hay un punto de inflexion en (1, 29).

Con MATLAB:

>> syms Xy
>>y = X3 - 3¥X"2 + 9%x +22;
>> % HALLANDO LOS PUNTOS CRITICOS, PARA ELLO SE DERIVA LA FUNCION:
>> diff(y)
ans =
3*x22 - 6*%X + 9
>> % HALLANDO LAS RAICES, PARA ELLO CREAMOS UN POLINOMIO p:
>> p = [3 -6 9]
p =

3 -6 9
>> roots(p)
ans =

1.0000 + 1.4142i
1.0000 - 1.4142i

>> % NO TIENE SOLUCIONES REALES, POR LO TANTO NO TIENE MAXIMOS NI MINIMOS.
>> % DERIVAMOS POR SEGUNDA VEZ.
>> diff(y,2)
ans =
6*x - 6
>> % HALLANDO SUS RAICES:
>> p = [6 -6]
p =

6 -6
>> roots(p)
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>> % HALLANDO LA ORDENADA:
>> x = 1;
>> y = X3 - 3¥X"2 + 9%x +22

29
>> % POR LO TANTO HAY UN PUNTO DE INFLEXION EN (1,29).
>> X = 0:0.01:10;
>> Yy = X.M3 - 3.FX.M2 + 9.%x +22;
>> plot(x,y)

900
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PROBLEMA 2
3" -8x’
12

12x* —24x*

f'(x)= x> —2x°

x=0—->y=0

f1ﬂ=0—»xﬂx—ﬂ=0<iX:2_9y:—4/3

f'<0 | f'<0 | f'>0
\\\\\\\\\“ ° \\\\\\\\\\‘» ’ //////////'

-4
Hay un minimo en (2,?).

x=0—->y=0

f'(x)=3x" —4x=0—x(3x—4)=0
() =3x X X(3x—4) <x:4/3—>y=—64/81

f'>0 fr<0 f'>0
| |
3

. ., 4 —64
Hay un punto de inflexion en (0,0) y otro en EaET

Con MATLAB:

>> syms X y
>>y = (3*x"4 - 8%x"3)/12;
>> % HALLANDO LOS PUNTOS CRITICOS, PARA ESTO SE DERIVA LA FUNCION:

>> diff(y)
ans =
XA3 - 2*¥XN2

>> % HALLANDO LAS RAICES, PARA ELLO CREAMOS UN POLINOMIO p:
>> p = [1-20 0]

p =

1 -2 0 (2]
>> roots(p)
ans =

(2]

(2]

2
>> % HALLANDO LAS ORDENADAS:
>> X = 0;
>> y = (3*x*4 - 8*%x”3)/12
y =

(2]
>> X = 2;
>> y = (3*x*4 - 8*%x”3)/12
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>> format rar
>> y = (3*x"4 - 8*%x"3)/12

-4/3
>> % ENTONCES HAY UN MINIMO EN (2,-4/3).
>> syms X y
>> y = (3*xM4 - 8*x73)/12;
>> diff(y,2)
ans =
3*¥xN2 - 4%
>> % HALLANDO LAS RAICES:
>> p = [3 -4 0]

p:
3.00 -4.00 0
>> roots(p)
ans =
0
1.33

>> format rat
>> p = [3 -4 0]
p:
3 -4 0
>> roots(p)
ans =
%]
4/3
>> % CALCULO DE LAS ORDENADAS:
>> X = 0;
>> z = 3*¥x"2 - 4%x
Z =
%]
>> X 4/3;
>> z = 3*¥x"2 - 4%x
Z =

(2]
>> % GRAFICANDO:
>> X = -6:0.01:6;
>>y = (3.*%x.M - 8.*%x."3)./12;
>> plot(x,y)
>> grid on

400

-
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PROBLEMA 3
y =x*—2x3
f'(x) = 4x3 — 6%?

x=0—->y=0

f'(x)=0—>x2(4x—5)=0< x=3/2—>y=-27/16

f'<0 | f'<0 f>0

o (3 —27)
Hay un minimoen| —,— |
2 16

N | w4

f%m=uﬂ—1m=1mu_n:o< Y
X=1—)y=—1

f'>0 f'<0 >0
|

Hay un punto de inflexion en (0,0) y otro en (1,-1).

= Jd

Con MATLAB:

>> syms X y
>>y = XM - 2¥xM3;

>> % HALLANDO LOS PUNTOS CRITICOS, PARA ESTO SE DERIVA LA FUNCION:
>> diff(y)

ans =

4*¥xN3 - 6%x"2

>> % HALLANDO LAS RAICES, PARA ELLO CREAMOS UN POLINOMIO p:

>>p =[4 -6 0 0]

p:
4 -6 0 0
>> roots(p)
ans =
0
0
3/2
>> % HALLANDO LAS ORDENADAS:
>> X = 0;
>> y = XM - 2*¥x”3
y:
0
>> X = 3/2;
>> y = XM - 2*¥x”3
y:
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>> syms X y
>> y = XM - 2*¥x73;
>> diff(y,2)
ans =
12*x"2 - 12*x
>> % HALLANDO LAS RAICES:
>> p = [12 -12 0]
p =
12 -12
>> roots(p)
ans =
0
1

>> % CALCULO DE LAS ORDENADAS:

>> X = 0;
>> z = 12%x"2 - 12*x

[%]
>> x = 1;
>> z 12%x72 - 12*x

(2]

>> % GRAFICANDO:

>> X = -6:0.01:6;

>>y = X. M - 2.%x."3;
>> plot(x,y)

>> grid on

1800

DERIVADAS Y SUS GRAFICAS

>> % ENTONCES HAY UN MINIMO EN (3/2,-27/16).
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PROBLEMA 4
y = x* + 2x?
f'(x) = 4x3 + 4x

f'i(x)=0—4x(x*+1)=0—>x=0—>y=0

f'<0 | f'>0

f"'(x) = 12x2 + 4 # 0 para todo x.

Hay un minimo en (0,0).

No hay punto de inflexidn.

Con MATLAB:

>> syms Xy
>>y = XM o+ 2¥xM2;

>> % HALLANDO LOS PUNTOS CRITICOS, PARA ESTO SE DERIVA LA FUNCION:
>> diff(y)

ans =

4*¥x"3 + 4%x

>> % HALLANDO LAS RAICES, PARA ELLO CREAMOS UN POLINOMIO:
>>p =1[4040]

p:
4 2] 4 2]

>> roots(p)
ans =

2]

0 + 1.0000i

0 - 1.0000i
>> % HALLANDO LAS ORDENADAS:

>> X = 0;
>> y = XM o+ 2¥x"2

(2]

>> % ENTONCES HAY UN MINIMO EN (0,0).
>> % CALCULANDO LA SEGUNDA DERIVADA
>> syms Xy

>>y = XM o+ 2¥xM2;

>> diff(y,2)
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12*x"2 +4

>> % HALLANDO LAS RAICES:
>> p = [12 0 4]

p =
12 2] 4

>> roots(p)

ans =

0 + 0.5774i
0 - 0.5774i

>> % POR LO TANTO NO EXISTEN PUNTOW DE INFLEXION:
>> % GRAFICANDO:

>> X = -6:0.01:6;

>y = X .M o— 2.%x.M2;

>> plot(x,y)

>> grid on
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PROBLEMA 5
El movimiento de una particula esta definido por la ecuacién:
x=2t> —6t’ +28t—10

Donde x se expresa en metros y t en segundos.
a) Calcular la posicién, velocidad y aceleracién cuando t = 10s.
b) Realizar la grafica para la posicién, velocidad y aceleracién.

Resolucion:

e Calculo de la posicidn, velocidad y aceleracion para t = 10s.

Con MATLAB:

>> syms x ty

>> % LA ECUACION DE LA POSICION ES:

>> X = 2*¥t"3 - 6*%t"h2 + 28*%t - 10;

>> % LA VELOCIDAD DE LA PARTICULA ES LA DERIVADA DE LA POSICION:
>> diff(x,t)

ans =

6*t"2 - 12*t + 28

>> v o= 6%t"2 - 12*%t + 28;

>> % LA ACELERACION DE LA PARTICULA ES LA DERIVADA DE LA VELOCIDAD:
>> diff(v,t)

ans =

12*%t - 12

>> a = 12*t - 12;

>> % PARA t = 10 segundos SE TIENE:

>> t = 10;
>> X = 2¥tM3 - 6*%t”2 + 28*%t - 10
X =
1670

>> t = 10;
>> v = 6%t"h2 - 12*%t + 28
vV =

508
>> t = 10;
>> a = 12*%t - 12
a =

108

Se observa que los valores de la posicidn, velocidad y aceleracién a los 10s son:

x=1670m

v=508"
S

a=108"0
S
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DERIVADAS Y SUS GRAFICAS

>>

>>

t = 0:0.01:20;

X = 2.%t."3 - 6.%t.72 + 28.*t - 10;
subplot(3,1,1)

plot(t,x)

grid on

Vo= 6.%t."2 - 12.%t +28;
subplot(3,1,2)

plot(t,v)

grid on

v = 12.%t - 12;
subplot(3,1,3)

plot(t,a)

grid on
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PROBLEMA 6
El movimiento de una particula esta definido por la ecuacién:
x=1t"—10t’ +20t—16

Donde x se expresa en metros y t en segundos.
a) Calcular la posicién, velocidad y aceleracién cuando t = 12s.
b) Realizar la grafica para la posicién, velocidad y aceleracién.

Resolucion:

e Calculo de la posicidn, velocidad y aceleracion para t = 12s.

Con MATLAB:

>> syms x ty

>> % LA ECUACION DE LA POSICION ES:

>> x = th3 - 10*t"2 + 20*%t -16;

>> % LA VELOCIDAD DE LA PARTICULA ES LA DERIVADA DE LA POSICION:
>> diff(x,t)

ans =

3%tA2 - 20%t + 20

>> v o= 3%tA2 - 20%t + 20;

>> % LA ACELERACION DE LA PARTICULA ES LA DERIVADA DE LA VELOCIDAD:
>> diff(v,t)

ans =

6*t - 20

>> a = 6%t - 20;

>> % PARA t = 12 segundos SE TIENE:

>> t = 125
>> x = t"3 - 10*t"2 + 20*t -16
X =
512
>> t = 12;
>> v o= 3¥%tM2 - 20%t + 20
vV =
212
>> t = 12;
>> a = 6%t - 20
a =
52

Se observa que los valores de la posicidn, velocidad y aceleracién a los 10s son:

x=512m
m

v=212—
S

a=52—
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e Gréficas de la posicion, velocidad y aceleracion.

>> % GRAFICAS DE LA POSICION, VELOCIDAD Y ACELERACION:
>> t = 0:0.01:20;

>> X = t.A3 - 10.%t."2 + 20.*t -16;
>> subplot(3,1,1)

>> plot(t,x)

>> grid on

>> v o= 3.%t. A2 - 20.%t + 20;

>> subplot(3,1,2)

>> plot(t,v)

>> grid on

>> a = 6.%t - 20;

>> subplot(3,1,3)

>> plot(t,a)

>> grid on
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PROBLEMA 7

Una particula efectia un movimiento vibratorio armdnico definido por la ecuacion:

X= 25en(0.40t +g]

a) Determinar la elongacidn, velocidad y aceleracion cuando t = 18s.
b) Realizar la grafica para la posicidn, velocidad y aceleracién.

Resolucion:

e Calculo de la posicidn, velocidad y aceleracion para t = 18s.

Con MATLAB:

>> syms x ty

>> % LA ECUACION DE LA POSICION ES:

>> X = 2*sin(0.4*t+pi/6);

>> % LA VELOCIDAD DE LA PARTICULA ES LA DERIVADA DE LA POSICION:

>> diff(x,t)

ans =

(4*cos(pi/6 + (2*t)/5))/5

>> v = (4*cos(pi/6 + (2*t)/5))/5;

>> % LA ACELERACION DE LA PARTICULA ES LA DERIVADA DE LA VELOCIDAD:

>> diff(v,t)

ans =

—(8*sin(pi/6 + (2*t)/5))/25

>> a = —(8*sin(pi/6 + (2*t)/5))/25;

>> % PARA t = 18 segundos SE TIENE:

>> t = 18;
X

>> X = 2*sin(0.4*t+pi/6)
X =

1.9830
>> t = 18;
>> v = (4*cos(pi/6 + (2*t)/5))/5
vV =

0.1040
>> t = 18;
>> a = -(8*sin(pi/6 + (2*t)/5))/25
a =

-0.3173

Se observa que los valores de la posicidn, velocidad y aceleracién a los 10s son:

x=1.9830m

v=0.10402
S

a=-031732
S
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e Gréficas de la posicion, velocidad y aceleracion.

>> % GRAFICAS DE LA POSICION, VELOCIDAD Y ACELERACION:
>> t = 0:0.01:20;

>> X = 2.*sin(0.4.*t+pi./6);

>> subplot(3,1,1)

>> plot(t,x)

>> grid on

>> v = (4.*%cos(pi./6 + (2.*t)./5))./5;
>> subplot(3,1,2)

>> plot(t,v)

>> grid on

>> a = -(8.*sin(pi./6 + (2.*t)./5))./25;
>> subplot(3,1,3)

>> plot(t,a)

>> grid on
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PROBLEMA 8

Una particula efectia un movimiento vibratorio armdnico definido por la ecuacion:

X = 2cos(0,20t+%)

a) Determinar la elongacidn, velocidad y aceleracion cuando t = 15s.
b) Realizar la grafica para la posicidn, velocidad y aceleracién.

Resolucion:

e Calculo de la posicidn, velocidad y aceleracion para t = 15s.

Con MATLAB:

>> syms x t
>> % LA ECUACION DE LA POSICION ES:

>> X = 2%co0s(0.20*%t+pi/4);

>> % LA VELOCIDAD DE LA PARTICULA ES LA DERIVADA DE LA POSICION:
>> diff(x,t)

ans =

-(2*sin(pi/4 + t/5))/5

>> v = —(2*sin(pi/4 + t/5))/5;

>> % LA ACELERACION DE LA PARTICULA ES LA DERIVADA DE LA VELOCIDAD:
>> diff(v,t)

ans =

-(2*cos(pi/4 + t/5))/25

>> a = —-(2*cos(pi/4 + t/5))/25

>> % PARA t = 15 segundos SE TIENE:

>> t = 15;
>> X = 2*cos(0.20*t+pi/4)
X =
-1.5996
>> t = 15;
>> v = -(2*sin(pi/4 + t/5))/5
vV =
0.2401
>> t = 15;
>> a = —-(2*cos(pi/4 + t/5))/25
a =
0.0640

Se observa que los valores de la posicidn, velocidad y aceleracién a los 15s son:

x=-1.5996m

v=0.2401"
S

a=0.0640—
S
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e Gréficas de la posicion, velocidad y aceleracion.

>> % GRAFICAS DE LA POSICION, VELOCIDAD Y ACELERACION:
>> t = 0:0.01:20;

>> X = 2.*%cos(0.20.*t+pi./4);

>> subplot(3,1,1)

>> plot(t,x)

>> grid on

>> v = -(2.*sin(pi./4 + t./5))./5;
>> subplot(3,1,2)

>> plot(t,v)

>> grid on

>> a = -(2.%00os(pi./4 + t./5))./25;
>> subplot(3,1,3)

>> plot(t,a)

>> grid on
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PROBLEMA 9

Una particula efectia un movimiento vibratorio armdnico definido por la ecuacion:
Xx=e

a) Realizar la grafica para la posicidn, velocidad y aceleracion.

Resolucidn:
Con MATLAB:
e Gréficas de la posicion, velocidad y aceleracion.

>> syms x t

>> % LA ECUACION DE LA POSICION ES:

>> x = exp(2*t);

>> % LA VELOCIDAD DE LA PARTICULA ES LA DERIVADA DE LA POSICION:
>> diff(x,t)

ans =

2*exp(2*t)

>> v = 2*exp(2*t);

>> % LA ACELERACION DE LA PARTICULA ES LA DERIVADA DE LA VELOCIDAD:
>> diff(v,t)

ans =

A*exp(2*t)

>> % GRAFICAS DE LA POSICION, VELOCIDAD Y ACELERACION:
>> t = 0:0.01:5;

>> x = exp(2.*%t);

>> subplot(3,1,1)

>> plot(t,x)

>> grid on

>> v o= 2.*%exp(2.*%t);

>> subplot(3,1,2)

>> plot(t,v)

>> grid on

>> a = 4.%exp(2.*t);

>> subplot(3,1,3)

>> plot(t,a)

>> grid on
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PROBLEMA 10

DERIVADAS Y SUS GRAFICAS

Una particula efectia un movimiento vibratorio armdnico definido por la ecuacion:

x =1In(2t)

a) Realizar la grafica para la posicidn, velocidad y aceleracion.

Resolucion:
Con MATLAB:

e Grdficas de la posicion, velocidad y aceleracion.

>> syms x t

>> % LA ECUACION DE LA POSICION ES:

>> x = log(2*t);

>> % LA VELOCIDAD DE LA PARTICULA ES LA DERIVADA DE LA POSICION:

>> diff(x,t)
ans =

1/t

>> v = 1/t;

>> % LA ACELERACION DE LA PARTICULA ES LA DERIVADA DE LA VELOCIDAD:

>> diff(v,t)
ans =

-1/t"2

>> a = -1/t"2;

>> % GRAFICAS DE LA POSICION, VELOCIDAD Y ACELERACION:

>> t = 0:0.01:5;
>> x = log(2.*t);
>> subplot(3,1,1)
>> plot(t,x)

>> grid on

>> v = 1./t;

>> subplot(3,1,2)
>> plot(t,v)

>> grid on

>> a = -1./t."2;
>> subplot(3,1,3)
>> plot(t,a)

-5000
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PROBLEMA 11

Una particula efectia un movimiento vibratorio armdnico definido por la ecuacion:
1

X=——
In(t )
a) Realizar la grafica para la posicidn, velocidad y aceleracion.

Resolucion:
Con MATLAB:

e Grdficas de la posicion, velocidad y aceleracion.

>> syms x t

>> % LA ECUACION DE LA POSICION ES:

>> x = 1/(log(t"2));

>> % LA VELOCIDAD DE LA PARTICULA ES LA DERIVADA DE LA POSICION:
>> diff(x,t)

ans =

-2/ (t*log(t"2)"2)

>> v = =2/(t*log(t"2)"2);

>> % LA ACELERACION DE LA PARTICULA ES LA DERIVADA DE LA VELOCIDAD:
>> diff(v,t)

ans =

2/(t~2*log(t”2)"2) + 8/(t"2*log(t”2)"3)

>> a = 2/(t"2*log(t”2)~2) + 8/(t"2*log(t"2)"3);

>> % GRAFICAS DE LA POSICION, VELOCIDAD Y ACELERACION:

>> t = 0:0.01:5;

>> x = 1./(log(t.”2));

>> subplot(3,1,1)

>> plot(t,x)

>> grid on

>> v = =2./(t.*log(t.”2).72);

>> subplot(3,1,2)

>> plot(t,v)

>> grid on

>> a = 2./(t.~2.*¥log(t.”2).72) + 8./(t.”2.*1log(t.”2).73);
>> subplot(3,1,3)

>> plot(t,a)
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PROBLEMA 12

Una particula efectia un movimiento vibratorio armdnico definido por la ecuacion:

T
x = e’ sen(Zt ——)
4

a) Realizar la grafica para la posicidn, velocidad y aceleracion.

Resolucidn:
Con MATLAB:
e Gréficas de la posicion, velocidad y aceleracion.

>> syms x t

>> % LA ECUACION DE LA POSICION ES:

>> X = exp(0.2*t)*sin(2*t-pi/4);

>> % LA VELOCIDAD DE LA PARTICULA ES LA DERIVADA DE LA POSICION:

>> diff(x,t)

ans =

2*cos(2*t - pi/4)*exp(t/5) + (sin(2*t - pi/4)*exp(t/5))/5

>> v = 2*cos(2*t - pi/4)*exp(t/5) + (sin(2*t - pi/4)*exp(t/5))/5;
>> % LA ACELERACION DE LA PARTICULA ES LA DERIVADA DE LA VELOCIDAD:
>> diff(v,t)

ans =

(4*cos(2*t - pi/4)*exp(t/5))/5 - (99*sin(2*t - pi/4)*exp(t/5))/25
>> a = (4*cos(2*t - pi/4)*exp(t/5))/5 - (99*sin(2*t - pi/4)*exp(t/5))/25;
>> % GRAFICAS DE LA POSICION, VELOCIDAD Y ACELERACION:

>> t = 0:0.01:5;

>> x = exp(0.2.*%t).*sin(2.*t-pi./4);

>> subplot(3,1,1)

>> plot(t,x)

>> grid on

>> v = 2.%cos(2.*t - pi./4).*exp(t./5) + (sin(2.*t - pi./4).*exp(t./5))./5;
>> subplot(3,1,2)

>> plot(t,v)

>> grid on

>>a=(4.*%cos(2.*t - pi./4).*exp(t./5))./5-(99.*sin(2.*t - pi./4).*exp(t./5))./25; :
>> subplot(3,1,3) F
>> plot(t,a)

>> grid on
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PROBLEMA 13

Una particula efectia un movimiento vibratorio armdnico definido por la ecuacion:
o T
x=e cos(5t+ E)

a) Realizar la grafica para la posicidn, velocidad y aceleracion.

Resolucion:
Con MATLAB:

e Gréficas de la posicion, velocidad y aceleracion.

>> syms x t

>> % LA ECUACION DE LA POSICION ES:

>> X = exp(-0.4%t)*cos(5*t+pi/3);

>> % LA VELOCIDAD DE LA PARTICULA ES LA DERIVADA DE LA POSICION:

>> diff(x,t)

ans =

- (2*cos(pi/3 + 5*t)*exp(-(2*t)/5))/5 - 5*sin(pi/3 + 5*t)*exp(-(2*t)/5)

>> v = - (2*cos(pi/3 + S5*t)*exp(-(2*t)/5))/5 - S5*sin(pi/3 + 5*t)*exp(-(2*t)/5);

>> % LA ACELERACION DE LA PARTICULA ES LA DERIVADA DE LA VELOCIDAD:

>> diff(v,t)

ans =

4*sin(pi/3 + 5*t)*exp(-(2*t)/5) - (621*cos(pi/3 + 5*t)*exp(-(2*t)/5))/25

>> a = 4*sin(pi/3 + 5*t)*exp(-(2*t)/5) - (621*cos(pi/3 + 5*t)*exp(-(2*t)/5))/25;

>> % GRAFICAS DE LA POSICION, VELOCIDAD Y ACELERACION:

>> t = 0:0.01:5;

>> X = exp(-0.4.*t).*cos(5.*t+pi./3);

>> subplot(3,1,1)

>> plot(t,x)

>> grid on :
>> v = -(2.*%cos(pi./3 + 5.*%t).*exp(-(2.*t)./5))./5 - 5.*sin(pi./3 + 5.*%t).*exp(-(2.*t)./5);
>> subplot(3,1,2) :
>> plot(t,v)

>> grid on E
>>a=4.*sin(pi./3 +5.*%t).*exp(-(2.*t)./5) - (621.*cos(pi./3 +5.*%t).*exp(-(2.*t)./5))./25;
>> subplot(3,1,3) F
>> plot(t,a)

>> grid on
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PROBLEMA 14
Una particula efectia un movimiento vibratorio armdnico definido por la ecuacion:
x = 4sen(2t)—3cos(4t)
a) Realizar la gréfica para la posicion, velocidad y aceleracion.

Resolucion:
Con MATLAB:
e Grdficas de la posicion, velocidad y aceleracion.

>> syms x t

>> % LA ECUACION DE LA POSICION ES:

>> X = 4*%sin(2*t)-3*cos(4*t);

>> % LA VELOCIDAD DE LA PARTICULA ES LA DERIVADA DE LA POSICION:
>> diff(x,t)

ans =

8*cos(2*t) + 12*sin(4*t)

>> v = 8*cos(2*t) + 12*sin(4*t);

>> % LA ACELERACION DE LA PARTICULA ES LA DERIVADA DE LA VELOCIDAD:
>> diff(v,t)

ans =

48*cos(4*t) - 16*sin(2*t)

>> a = 48*cos(4*t) - 16*sin(2*t);

>> % GRAFICAS DE LA POSICION, VELOCIDAD Y ACELERACION:
>> t = 0:0.01:5;

>> X = 4.*%sin(2.*t)-3.*cos(4.*t);

>> subplot(3,1,1)

>> plot(t,x)

>> grid on

>> v = 8.*%cos(2.*t) + 12.*sin(4.*t);

>> subplot(3,1,2)

>> plot(t,v)

>> grid on

>> a = 48.%cos(4.*t) - 16.*sin(2.*t);

>> subplot(3,1,3)

>> plot(t,a)

>> grid on
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PROBLEMA 15

Una particula efectia un movimiento vibratorio armdnico definido por la ecuacion:
b4
x=5 sen(2t+§)

a) Realizar la grafica para la posicidn, velocidad y aceleracion.

Resolucion:
Con MATLAB:

e Gréficas de la posicion, velocidad y aceleracion.

>> syms x t

>> % LA ECUACION DE LA POSICION ES:

>> X = 5*sin(2*t+pi/3);

>> % LA VELOCIDAD DE LA PARTICULA ES LA DERIVADA DE LA POSICION:
>> diff(x,t)

ans =

10*cos(pi/3 + 2*t)

>> v = 10*cos(pi/3 + 2*t);

>> % LA ACELERACION DE LA PARTICULA ES LA DERIVADA DE LA VELOCIDAD:
>> diff(v,t)

ans =

-20*sin(pi/3 + 2*t)

>> a = -20*sin(pi/3 + 2*t);

>> % GRAFICAS DE LA POSICION, VELOCIDAD Y ACELERACION:
>> t = 0:0.01:5;

>> X = 5.%sin(2.*t+pi./3);

>> subplot(3,1,1)

>> plot(t,x)

>> grid on

>> v = 10.*cos(pi./3 + 2.*t);

>> subplot(3,1,2)

>> plot(t,v)

>> grid on

>> a = -20.*sin(pi./3 + 2.*t);

>> subplot(3,1,3)

>> plot(t,a)
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PROBLEMA 16
Una particula efectia un movimiento vibratorio armdnico definido por la ecuacion:
x=4'
a) Realizar la grafica para la posicidn, velocidad y aceleracion.

Resolucion:
Con MATLAB:

e Gréficas de la posicion, velocidad y aceleracion.

>> syms x t

>> % LA ECUACION DE LA POSICION ES:

>> X = 47t

>> % LA VELOCIDAD DE LA PARTICULA ES LA DERIVADA DE LA POSICION:
>> diff(x,t)

ans =

4rt*log(4)

>> v = 4°t*log(4);

>> % LA ACELERACION DE LA PARTICULA ES LA DERIVADA DE LA VELOCIDAD:
>> diff(v,t)

ans =

(6243314768165359*4 t*1og(4))/4503599627370496

>> a = (6243314768165359*4~t*1og(4))/4503599627370496;

>> % GRAFICAS DE LA POSICION, VELOCIDAD Y ACELERACION:

>> t = 0:0.01:5;

>> X = 4.7t

>> subplot(3,1,1)

>> plot(t,x)

>> grid on

>> v = 4.7t *1log(4);

>> subplot(3,1,2)

>> plot(t,v)

>> grid on

>> a = (6243314768165359.*4.7t.*1og(4))./4503599627370496;
>> subplot(3,1,3)

>> plot(t,a)
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PROBLEMA 17

Una particula efectia un movimiento vibratorio armdnico definido por la ecuacion:
x = 5arcsen(5t)

a) Realizar la grafica para la posicidn, velocidad y aceleracion.

Resolucion:
Con MATLAB:

e Gréficas de la posicion, velocidad y aceleracion.

>> syms X t

>> % LA ECUACION DE LA POSICION ES:

>> x = 5*asin(5*t);

>> % LA VELOCIDAD DE LA PARTICULA ES LA DERIVADA DE LA POSICION:
>> diff(x,t)

ans =

25/(1 - 25%t~2)~(1/2)

>> v = 25/(1 - 25%t~2)~(1/2);

>> % LA ACELERACION DE LA PARTICULA ES LA DERIVADA DE LA VELOCIDAD:
>> diff(v,t)

ans =

(625%t)/(1 - 25%t~2)~(3/2)

>> a = (625%t)/(1 - 25%t"2)~(3/2);

>> % GRAFICAS DE LA POSICION, VELOCIDAD Y ACELERACION:

>> t = 0:0.01:5;

>> X = 5.*asin(5.*t);

>> subplot(3,1,1)

>> plot(t,x)

Warning: Imaginary parts of complex X and/or Y arguments ignored
>> grid on

>> Vv = 25./(1 - 25.%t.~2).~(1./2);

>> subplot(3,1,2)

>> plot(t,v)

Warning: Imaginary parts of complex X and/or Y arguments ignored
>> grid on

>> a = (625.*t)./(1 - 25.*%t.7~2).~(3./2);

>> subplot(3,1,3)

>> plot(t,a)

Warning: Imaginary parts of complex X and/or Y arguments ignored
>> grid on

10 ! ! ‘ ‘ ! ! !
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PROBLEMA 18

Una particula efectia un movimiento vibratorio armdnico definido por la ecuacion:
X = 6In(\/§)

a) Realizar la grafica para la posicidn, velocidad y aceleracion.

Resolucidn:
Con MATLAB:
e Grdficas de la posicion, velocidad y aceleracion.

>> syms x t

>> % LA ECUACION DE LA POSICION ES:

>> x = 6*%log(sqrt(3*t));

>> % LA VELOCIDAD DE LA PARTICULA ES LA DERIVADA DE LA POSICION:
>> diff(x,t)

ans =

3/t

>> v = 3/t;

>> % LA ACELERACION DE LA PARTICULA ES LA DERIVADA DE LA VELOCIDAD:
>> diff(v,t)

ans =

-3/t"2

>> a = -3/t"2;

>> % GRAFICAS DE LA POSICION, VELOCIDAD Y ACELERACION:

>> t = -5:0.01:5;

>> x = 6.*log(sqrt(3.*t));

>> subplot(3,1,1)

>> plot(t,x)

Warning: Imaginary parts of complex X and/or Y arguments ignored
>> grid on

>> v = 3./t;

>> subplot(3,1,2)

>> plot(t,v)

>> grid on

>> a = -3./t.72;

>> subplot(3,1,3)

>> plot(t,a)
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PROBLEMA 19
Una particula efectia un movimiento vibratorio armdnico definido por la ecuacion:
X = arctg(tz)
a) Realizar la gréfica para la posicion, velocidad y aceleracidn.

Resolucién:
Con MATLAB:
e Grdficas de la posicion, velocidad y aceleracion.

>> syms x t

>> % LA ECUACION DE LA POSICION ES:

>> x = atan(t”2);

>> % LA VELOCIDAD DE LA PARTICULA ES LA DERIVADA DE LA POSICION:
>> diff(x,t)

ans =

(2*t)/(t"4 + 1)

>> v o= (2*¥t)/(t™4 + 1);

>> % LA ACELERACION DE LA PARTICULA ES LA DERIVADA DE LA VELOCIDAD:
>> diff(v,t)

ans =

2/(t™ + 1) - (8*tr4)/(tr4 + 1)72

>> a = 2/(t" + 1) - (8%t™4)/(t"4 + 1)72;

>> % GRAFICAS DE LA POSICION, LA VELOCIDAD Y LA ACELERACION:
>> t = 0:0.01:10;

>> x = atam(t.”2);

>> subplot(3,1,1)

>> plot(t,x)

>> grid on

>> v o= (2.%t)./(t." + 1);

>> subplot(3,1,2)

>> plot(t,v)

>> grid on

>> a = 2./(t.2 + 1) - (8.%t.~4)./(t.”4 + 1).72;

>> subplot(3,1,3)

>> plot(t,a)

>> grid on
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PROBLEMA 20

El movimiento de una particula esta definido por la ecuacién:

x, =t +2t+1, paraelintervalo 0<t<6

X, = Je , paraelintervalo 6<t<12

x, =t , parael intervalo 12<t<20

Donde x se expresa en metros y t en segundos

a) Realizar las gréficas para la posicion, velocidad y aceleracion.
Resolucion:

Con MATLAB:

e Gréficas de la posicion, velocidad y aceleracion.

>> % LA ECUACION DE LA POSICION DEL PRIMER TRAMO ES:
>> x1 = t73 + 2%t + 1;

>> % LA VELOCIDAD DE LA PARTICULA EN EL PRIMER TRAMO ES:
>> diff(x1,t)

ans =
3*¥tN2 + 2

>> vl = 3*%tA2 + 2;

>> % LA ACELERACION EN EL PRIMER TRAMO ES:
>> diff(vi,t)

ans =
6*t
>> al = 6*t;

>> % LA ECUACION DE LA POSICION DEL SEGUNDO TRAMO ES:

>> X2 = sqrt(t);

>> % LA VELOCIDAD DE LA PARTICULA EN EL SEGUNDO TRAMO ES:
>> diff(x2,t)

ans =
1/(2%t~(1/2))
>> v2 = 1/(2%t~(1/2));

>> % LA ACELERACION EN EL SEGUNDO TRAMO ES:
>> diff(v2,t)

ans =
-1/(4*%t~(3/2))

>> a2 = -1/(4*t~(3/2));

>> % LA ECUACION DE LA POSICION DEL TERCER TRAMO ES:
>> X3 = -t"2;

DERIVADAS Y SUS GRAFICAS
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>> % LA VELOCIDAD DE LA PARTICULA EN EL TERCER TRAMO ES:
>> diff(x3,t)

ans =
(-2)*t

>> v3 = (-2)*t;
>> % LA ACELERACION EN EL TERCER TRAMO ES:
>> diff(v3,t)

ans =
-2

>> a3 = -2;

>> % GRAFICAS DE LA POSICION
>> tl = 0:0.01:6;

>> x1 = t1.73 + 2.*%t1 + 1;
>> subplot(3,1,1)

>> plot(tl,x1)

>> grid on

>> t2 = 6:0.01:12;

>> x2 = sqrt(t2);

>> subplot(3,1,2)

>> plot(t2,x2)

>> grid on

>> t3 = 12:0.01:20;

>> X3 = -t3.72;

>> subplot(3,1,3)

>> plot(t3,x3)

>> grid on
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DERIVADAS Y SUS GRAFICAS

% GRAFICAS DE LA ACELERACION
tl = 0:0.01:6;

a = 6.%t1;

subplot(3,1,1)

plot(tl,a)

grid on

t2 = 6:0.01:12;

a2 = -1./(4.%t2.72(3./2));
subplot(3,1,2)
plot(t2,a2)

grid on

t3 = 12:0.01:20;

a3 = -2;

subplot(3,1,3)
plot(t3,a3)

grid on
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PROBLEMA 21

El movimiento de una particula esta definido por la ecuacién:

X, =Int , paraelintervalo 0<t<6

x,=—+vt—-1 , paraelintervalo 6<t<12
1

X, =— , parael intervalo 12<t<20
t

Donde x se expresa en metros y t en segundos

a) Realizar las graficas para la posicidn, velocidad y aceleracion.

Resolucion:

Con MATLAB:

>> syms x t

>> % LA ECUACION DE LA POSICION EN EL PRIMER TRAMO ES:

>> x1 = log(t);

>> % LA VELOCIDAD DE LA PARTICULA EN EL PRIMER TRAMO ES:
>> diff(x1,t)

ans =

1/t

>> vl= 1/t;

>> % LA ACELERACION DE LA PARTICULA EN EL PRIMEE TRAMO ES:
>> diff(v,t)

ans =

-1/t"2

>> al = -1/t"2;

>> % LA ECUACION DE LA POSICION EN EL SEGUNDO TRAMO ES:
>> x2 = -sqrt(t-1);

>> % LA VELOCIDAD DE LA PARTICULA EN EL SEGUNDO TRAMO ES:
>> diff(x2,t)

ans =

-1/(2%(t - 1)~ (1/2))

>> v2 = =1/(2*%(t - 1)7(1/2));

>> % LA ACELERACION DE LA PARTICULA EN EL TERCER TRAMO ES:
>> diff(v3,t)

ans =
2/t"3

>> a3 = 2/t"3;
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CariTULO 5

e Graficas con MATLAB:

DERIVADAS Y SUS GRAFICAS

% GRAFICAS DE LA POSICION:
tl = 1:0.01:10;
x1 = log(tl);
subplot(3,1,1)
plot(tl,x1)

grid on

t2 = 10:0.01:20;
x2 = -sqrt(t2-1);
subplot(3,1,2)
plot(t2,x2)

grid on

t3 = 20:0.01:30;
x3 = 1./t3;
subplot(3,1,3)
plot(t3,x3)

grid on

29 30

% GRAFICAS DE LA VELOCIDAD:

tl = 1:0.01:10;
v = 1./t1;
subplot(3,1,1)
plot(ti,v)

grid on

t2 = 10:0.01:20;

V2 = -1./(2.%(t2 - 1).7(1./2));

subplot(3,1,2)
plot(t2,v2)

grid on

t3 = 20:0.01:30;
v3 = -1./t3.72;
subplot(3,1,3)
plot(t3,v3)

grid on
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% GRAFICAS DE LA ACELERACION:
tl = 1:0.01:10;

al = -1./t1.72;
subplot(3,1,1)

plot(tl,al)

grid on

t2 = 10:0.01:20;

a2 = 1./(4.%(t2 - 1).~(3./2));
subplot(3,1,2)

plot(t2,a2)

grid on

t3 = 20:0.01:30;

a3 = 2./t3.73;

subplot(3,1,3)

plot(t3,a3)

grid on
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CariTULO 5

PROBLEMA 22

El movimiento de una particula esta definido por la ecuacién:

x, =3sen(2t) , paraelintervalo 0<t<6

x, = 4t* , paraelintervalo 6 <t<12

x, =e”% , parael intervalo 12<t<20

Donde x se expresa en metros y t en segundos

a) Realizar las gréficas para la posicion, velocidad y aceleracion.

Resolucion:

Con MATLAB:

>> syms x t

>> % LA ECUACION DE LA POSICION EN EL PRIMER TRAMO ES:

>> x1 = 3*sin(2*t);

>> % LA VELOCIDAD DE LA PARTICULA EN EL PRIMER TRAMO ES:
>> diff(x1,t)

ans =

6*cos(2*t)

>> vl = 6*cos(2*t);

>> % LA ACELERACION DE LA PARTICULA EN EL PRIMEE TRAMO ES:
>> diff(vi,t)

ans =

(-12)*sin(2*t)

>> al =(-12)*sin(2*t);

>> % LA ECUACION DE LA POSICION EN EL SEGUNDO TRAMO ES:
>> X2 = 4%t"2;

>> % LA VELOCIDAD DE LA PARTICULA EN EL SEGUNDO TRAMO ES:
>> diff(x2,t)

ans =

8*t

>> v2 = 8*%t;

>> % LA ACELERACION DE LA PARTICULA EN EL SEGUNDO TRAMO ES:
>> diff(v2,t)

ans =

8

>> a2 = §8;

>> % LA ECUACION DE LA POSICION EN EL TERCER TRAMO ES:

>> x3 = exp(0.02*t);

>> % LA VELOCIDAD DE LA PARTICULA EN EL TERCER TRAMO ES:
>> diff(x3,t)

ans =

exp(t/50)/50

>> v3 = exp(t/50)/50;

>> % LA ACELERACION DE LA PARTICULA EN EL SEGUNDO TRAMO ES:
>> diff(v3,t)

ans =

exp(t/50)/2500

>> a3 = exp(t/50)/2500;

DERIVADAS Y SUS GRAFICAS



% GRAFICAS DE LA POSICION:

% GRAFICA DE LA VELOCIDAD:

tl = 0:0.01:10;

x1 = 3.*sin(2.*tl);
subplot(3,1,1)
plot(ti,x1)

grid on

t2 = 10:0.01:20;

X2 = 4.,%t2.72;
subplot(3,1,2)
plot(t2,x2)

grid on

t3 = 20:0.01:30;

X3 = exp(0.02.*t3);
subplot(3,1,3)
plot(t3,x3)

grid on

CALCULO DIFERENCIAL CON MATLAB

2000 : :
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tl = 0:0.01:10;

vl = 6.*cos(2.*t1);
subplot(3,1,1)
plot(ti,vl)

grid on

t2 = 10:0.01:20;

V2 = 8.%t2;
subplot(3,1,2)
plot(t2,v2)

grid on

t3 = 20:0.01:30;

v3 = exp(t3./50)./50;
subplot(3,1,3)
plot(t3,v3)

grid on
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>> % GRAFICAS DE LA ACELERACION:
>> t1 = 0:0.01:10;

>> al =(-12).*sin(2.*t1);

>> subplot(3,1,1)

>> plot(tl,al)

>> grid on
>> t2 = 10:0.01:20;
>> a2 = 8;

>> subplot(3,1,2)

>> plot(t2,a2)

>> grid on

>> t3 = 20:0.01:30;

>> a3 = exp(t3./50)./2500;
>> subplot(3,1,3)

>> plot(t3,a3)
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Resolver los siguientes limites.

. e -1
lim
x—0 X
Con MATLAB:
>> syms X .
>> limit(((exp(x)-1)/x),x,0)
ans =
1
7' -1
lim
x—0 X

Con MATLAB:

>> syms X
>> 1imit((((7°%x)-1)/x),x,0)

ans =
log(7)

>> a = log(7)
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CApiTULO 6

Con MATLAB:

>> syms X
>> A = x"2 - 2¥x + 1;
>> B = x"2 - 4*%X + 2;

>> limit(((A/B)"x),x,inf)

ans =

exp(2)

>> a = exp(2)

MISCELANEA CON MATLAB

Con MATLAB:

2(1—cosx)
m —
0 xtan(x)

>> syms X
>> A = 2%¥(1 - cos(x));
>> B = x * tan(x);

>> 1imit((A/B),x,0)
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Con MATLAB:

>> syms X
>> A = sin(1l - x);

>> B = sqrt(x) - 1;
>> limit((A/B),x,1)

In(cosx)
-0 |n(1+x?)

Con MATLAB:

>> syms X
>> A = log(cos(x));
>> B = log(1l + (x"2));
>> 1limit((A/B),x,0)
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Graficar las siguientes funciones.

EJERCICIO 1

Con MATLAB:

>> syms X y
>>y = x5 - (1/x);

>> % GRAFICANDO LA FUNCION y:

>> X = -10:0.01:10;
>> Y = x.75 - (1./x);
>> plot(x,y)

>> grid on

MISCELANEA CON MATLAB
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EJERCICIO 2

Con MATLAB:

60

syms X y
y = 1/(x*2 - 1);

% GRAFICANDO LA FUNCION y:
X = -10:0.01:10;

Y = 1./(x.”2 - 1);
plot(x,y)

grid on

CALCULO DIFERENCIAL CON MATLAB
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EJERCICIO 3

Con MATLAB:

>> syms Xy

>> y = exp(x*2 + 1);

>> % GRAFICANDO LA FUNCION y:
>> X = -50:0.01:50;

>> y = exp(x.”2 + 1);

>> plot(x,y)

>> grid on

-50 -40 -30 -20 -10 0 10 20 30 40 50
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EJERCICIO 4

Con MATLAB:

>> syms X y

>> y = 1/(log(sqrt(x)));

>> % GRAFICANDO LA FUNCION y:
>> X = 5:0.01:15;

>>y = 1./(log(sqrt(x)));

>> plot(x,y)

>> grid on
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EJERCICIO 5

y =3cos’ (2x)

Con MATLAB:

>> syms X

>> y = 3*%((cos(2*x))"2);

>> % GRAFICANDO LA FUNCION y:
>> X -10:0.01:10;

>> y = 3.%((cos(2.%x))."2);

>> plot(x,y)

05 -
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EJERCICIO 6

y= arctan(\/4x2 = 1)

Con MATLAB:

>> syms Xy
>> y = atan(sqrt(4*x*2 - 1));

>> % GRAFICANDO LA FUNCION y:

>> x = -10:0.01:10;

>> y = atan(sqrt(4.*x.72 - 1));

>> plot(x,y)

Warning: Imaginary parts of complex X and/or Y arguments
>> grid on
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Hallar la derivada de las siguientes funciones y graficarlas.

EJERcICIO 1

2x+1

Con MATLAB:

>> syms X y

>> y = exp(2*x + 1);

>> % HALLANDO LA GRAFICA DE LA FUNCION y:
>> X = 10:0.01:20;

>>y = exp(2.%x + 1);

>> subplot(3,1,1)

>> plot(x,y)

>> grid on

>> % HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
>> syms X y

>> y = exp(2*x + 1);

>> diff(y)

ans =
2*exp(2*x + 1)

>> X = 10:0.01:20;

>>y = 2.%exp(2.*%x + 1);
>> subplot(3,1,2)

>> plot(x,y)

>> grid on
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EJERCICIO 2
X
y= 2cos(3x).sen(5)

Con MATLAB:

>> syms Xy

>> y = 2*cos(3*x)*sin(x/2);

>> % HALLANDO LA GRAFICA DE LA FUNCION y:
>> x = -10:0.01:10;

>> y = 2.*%cos(3.*x).*sin(x./2);

>> subplot(3,1,1)

>> plot(x,y)

>> grid on

>> % HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
>> syms Xy

>> y = 2*cos(3*x)*sin(x/2);

>> diff(y)

ans =
cos(x/2)*cos(3*x) - 6*sin(x/2)*sin(3*x)

>> x = -10:0.01:10;

>> y = cos(x./2).*cos(3.*x) - 6.*sin(x./2).*sin(3.*x);
>> subplot(3,1,2)

>> plot(x,y)

>> grid on
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EJERCICIO 3

y=x>-2x—-1

Con MATLAB:

>> syms X y

>>y = X3 - 2¥x - 1;

>> % HALLANDO LA GRAFICA DE LA FUNCION y:
>> X = -10:0.01:10;

>y = X.M3 - 2.%x - 1;

>> subplot(3,1,1)

>> plot(x,y)

>> grid on

>> % HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
>> syms X y

>>y = X3 - 2¥x - 1;

>> diff(y)

ans =
3*¥x"2 - 2

>> X = -10:0.01:10;
>>y = 3.%x. "2 - 2;
>> subplot(3,1,2)
>> plot(x,y)

>> grid on
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EJERCICIO 4

y — 4x+2

Con MATLAB:

>> syms Xy

>>y = 47X + 2);

>> % HALLANDO LA GRAFICA DE LA FUNCION y:
>> X = -10:0.01:10;

>>y = 48X + 2);

>> subplot(3,1,1)

>> plot(x,y)

>> grid on

>> % HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
>> syms Xy

>>y = 47X + 2);

>> diff(y)

ans =
4~(x + 2)*log(4)

>> X = -10:0.01:10;

>>y = 4.8(x + 2).*log(4);
>> subplot(3,1,2)

>> plot(x,y)

>> grid on
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EJERCICIO 5

Con MATLAB:

>> syms Xy

>> y = sqrt(x”2 - 4);

>> % HALLANDO LA GRAFICA DE LA FUNCION y:

>> X = -10:0.01:10;

>>y = sqrt(x.”2 - 4);

>> subplot(3,1,1)

>> plot(x,y)

Warning: Imaginary parts of complex X and/or Y arguments ignored
>> grid on

>> % HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
>> syms X y

>>y = sqrt(x”2 - 4);

>> diff(y)

ans =
x/(x"2 - 4)7(1/2)

>> X = -10:0.01:10;

>>y = X /(X2 - 4).7(1./2);

>> subplot(3,1,2)

>> plot(x,y)

Warning: Imaginary parts of complex X and/or Y arguments ignored
>> grid on
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EJERCICIO 6

__ COosX

Con MATLAB:

>>
>5 4

syms X y
y = x~(cos(x));

% HALLANDO LA GRAFICA DE LA FUNCION y:
X = -10:0.01:10;

y = x."(cos(x));

subplot(3,1,1)

plot(x,y)

Warning: Imaginary parts of complex X and/or Y arguments ignored

>>
>>
>>
>>
D

ans

grid on

% HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
syms X y

y = x*(cos(x));

diff(y)

x~(cos(x) - 1)*cos(x) - x"cos(x)*log(x)*sin(x)

>>
>>
>>
>>

X = -10:0.01:10;

y = x.~(cos(x) - 1).*cos(x) - x.”cos(x).*log(x).*sin(x);
subplot(3,1,2)

plot(x,y)

Warning: Imaginary parts of complex X and/or Y arguments ignored

>>

grid on
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EJERCICIO 7

Con MATLAB:

>> syms Xy

>> y = x*(log(x));

>> % HALLANDO LA GRAFICA DE LA FUNCION y:
>> X = 10:0.01:30;

>> y = x."(log(x));

>> subplot(3,1,1)

>> plot(x,y)

>> grid on

>> % HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
>> syms X y

>> y = x*(log(x));

>> diff(y)

ans =
x~(log(x) - 1)*log(x) + (x*log(x)*log(x))/x

>> X = 10:0.01:30;

>>y = x.~(log(x) - 1).*log(x) + (x.”log(x).*log(x))./x;
>> subplot(3,1,2)

>> plot(x,y)

>> grid on
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EJERCICIO 8

Con MATLAB:

ans

y — (XZ + 1)55n)(
syms X y
y = (X"2 + 1)*(sin(x));
% HALLANDO LA GRAFICA DE LA FUNCION y:
X = -10:0.01:10;
y = (X.22 + 1).7(sin(x));
subplot(3,1,1)
plot(x,y)
grid on
% HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
syms Xy
y = (x"2 + 1)*(sin(x));
diff(y)

log(x"2 + 1)*cos(x)*(x"2 + 1)7~sin(x) + 2*x*sin(x)*(x"2 + 1)"(sin(x) - 1)

>>

>>
>>
>>

X = -10:0.01:10;

>> y = log(x.”2 + 1).*cos(X).*(X.”2 + 1).7sin(x) + 2.*x.*sin(x).*(x.”2 + 1).7(sin(x) - 1);

subplot(3,1,2)

plot(x,y)
grid on
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EJERCICIO 9

arctanx

y:(3+x3)

Con MATLAB:

>> syms Xy

>>y = (3 + x*3)"(atan(x));

>> % HALLANDO LA GRAFICA DE LA FUNCION y:

>> X = -10:0.01:10;

>>y = (3 + x.73).~(atan(x));

>> subplot(3,1,1)

>> plot(x,y)

Warning: Imaginary parts of complex X and/or Y arguments ignored
>> grid on

>> % HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
>> syms X y

>>y = (3 + x*3)"(atan(x));

>> diff(y)

ans =
(log(x"3 + 3)*(x”3 + 3)"atan(x))/(x"2 + 1) + 3*x"2*atan(x)*(x"3 + 3)"(atan(x) - 1);

>> X = -10:0.01:10; :
>> y =(log(x.”3 + 3).*(x.”3 + 3).%atan(x))./(x.”2 + 1) + 3.*x.”2.*atan(x).*(x."3:
+ 3).~(atan(x) - 1); :

>> subplot(3,1,2)

>> plot(x,y)

Warning: Imaginary parts of complex X and/or Y arguments ignored
>> grid on
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EJERCICIO 10

Con MATLAB:

>>
>5 4

syms X y
y = exp(x"(x*x));

% HALLANDO LA GRAFICA DE LA FUNCION y:
X = -10:0.01:10;

y = exp(x. (x.*x));

subplot(3,1,1)

plot(x,y)

Warning: Imaginary parts of complex X and/or Y arguments ignored

>>
>>
>>
>>
D

ans

grid on

% HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
syms X y

y = exp(x"(x"x));

diff(y)

exp (XM (XAX) ) ¥ (XAXEXA(XAX = 1) + xM(x2x)*Log(x)*(x*x " (x - 1) + x*x*log(x)))

>>
>>

X = -10:0.01:10;

y = exp(X.AM(X.AX)) KX AXEXA(XGAX = 1)+ X A(XGAX) G Flog(x) LR (XL RGN (X - 1)2

+ X.~x.*log(x)));

>>
>>

subplot(3,1,2)
plot(x,y)

Warning: Imaginary parts of complex X and/or Y arguments ignored

>>

grid on
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EJERCICIO 11

Con MATLAB:

>> syms Xy

>>y = (4*x)7(sqrt(x));

>> % HALLANDO LA GRAFICA DE LA FUNCION y:

>> X = -10:0.01:10;

>>y = (4.%x).7(sqrt(x));

>> subplot(3,1,1)

>> plot(x,y)

Warning: Imaginary parts of complex X and/or Y arguments ignored
>> grid on

>> % HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
>> syms X y

>>y = (4*x)7(sqrt(x));

>> diff(y)

ans =
ARXA(L/2)*(4*x)N(xM(2/2) = 1) + (log(4*x)*(4*x)N(xM(1/2)))/(2*x~(1/2))

>> X = -10:0.01:10; :
>>y = 4.8 A (1./2) K (4. *X) A (XA (L. /2) = 1) + (log(4.%x) . *¥(4.%x) AN (x.M(1./2))). /
(2.%%.7(1./2));

>> subplot(3,1,2)

>> plot(x,y)

Warning: Imaginary parts of complex X and/or Y arguments ignored

>> grid on
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EJERCICIO 12

y=(Inx)"

Con MATLAB:

ans

syms X y
y = (log(x))"x;

% HALLANDO LA GRAFICA DE LA FUNCION y:

X = 20:0.01:30;

y = (log(x))."x;

subplot(3,1,1)

plot(x,y)

grid on

% HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
syms Xy

y = (log(x))"x;

diff(y)

log(x)"(x - 1) + log(log(x))*log(x)"x

>>
>>
>>
>>
>>

X = 20:0.01:30;

y = log(x).”~(x - 1) + log(log(x)).*log(x)."x;
subplot(3,1,2)

plot(x,y)

grid on
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EJERCICIO 13

Con MATLAB:

>> syms Xy

>>y = (sin(x))"(cos(x));

>> % HALLANDO LA GRAFICA DE LA FUNCION y:

>> X = -10:0.01:10;

>>y = (sin(x)).”(cos(x));

>> subplot(3,1,1)

>> plot(x,y)

Warning: Imaginary parts of complex X and/or Y arguments ignored
>> grid on

>> % HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
>> syms X y

>>y = (sin(x))"(cos(x));

>> diff(y)

ans =
cos(x)"2*sin(x)~(cos(x) - 1) - log(sin(x))*sin(x)*sin(x)”~cos(x)

>> X = -10:0.01:10;

>> y = cos(x).”2.*¥sin(x).”(cos(x) - 1) - log(sin(x)).*sin(x).*sin(x).”cos(x);
>> subplot(3,1,2)

>> plot(x,y)

Warning: Imaginary parts of complex X and/or Y arguments ignored

>> grid on
s ! ! ! ‘ ‘ ‘ ! ! !
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EJERCICIO 14

Con MATLAB:

>> syms Xy

>> y = xXM(x"2);

>> % HALLANDO LA GRAFICA DE LA FUNCION y:

>> X = -30:0.01:30;

>>y = X.AN(X.M2);

>> subplot(3,1,1)

>> plot(x,y)

Warning: Imaginary parts of complex X and/or Y arguments ignored
>> grid on

>> % HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
>> syms X y

>> y = xMN(x"2);

>> diff(y)

ans =
XA(XA2 = 1)*xA2 + 2*¥x*xA(x”2)*1log(x)

>> X = -30:0.01:30;

>> Y = X A(XA2 - 1) KX A2 4 2.0KX R A(X.M2) L *log(X) 5

>> subplot(3,1,2)

>> plot(x,y)

Warning: Imaginary parts of complex X and/or Y arguments ignored
>> grid on




318 CAPITULO 6 MISCELANEA CON MATLAB

EJERCICIO 15

Con MATLAB:

>> syms Xy

>>y = x*(3/x);

>> % HALLANDO LA GRAFICA DE LA FUNCION y:

>> X = -10:0.01:10;

>>y = X.N(3./%x);

>> subplot(3,1,1)

>> plot(x,y)

Warning: Imaginary parts of complex X and/or Y arguments ignored
>> grid on

>> % HALLANDO LA GRAFICA DE LA DERIVADA DE LA FUNCION y:
>> syms X y

>>y = x*(3/x);

>> diff(y)

ans =
(3*x~(3/x - 1))/x = (3*x*(3/x)*1log(x))/x"2

>> X = -30:0.01:30;

>> y =(3.%x.M(3./x = 1))./x = (3.*x.7(3./x).*log(x))./x."2;

>> subplot(3,1,2)

>> plot(x,y)

Warning: Imaginary parts of complex X and/or Y arguments ignored
>> grid on
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