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Losungen Differenzialrechnung V

Ausfuhrliche Losungen:

27.11.2008

Al |Ausfihrliche Lésungen

2 f(x)=-=x}+=x*+=x=f (x)_——x2+%x+g

b) f(x):—§x3+x2:>f'(x):—2x2+2x

) f(x):—1x4—1x3+3x2:>f'(x)=—x3—§x2+6x

4 2 2

d f(x)=6x2—§x4:>f'(x)=—§x3+12x

€) f(x)zix“—%x:‘}:>f'(x):x3—§x2

" f(x):§x3—2x+3:>f'(x):2x2—2

9 f(x):gxe’—gx:f'(x):%xz—g

)| f(x)=x>-3x* —x+3= f'(x) =3x* ~6x -1

) f(x):—EXS+x2—x—5:>f'(x):—x2+2x—1

) f(x)=ix4—£x2:>f'(x)=ix3—x

48 2 12

A2 |Ausfihrliche Lésung

)| f(x)=4x® Konstantenregel: (Kr) f'(x):4-(x3)':4-3x2:12x2
A2 |b) f(x)=3-e*_{Kr) f'(x):3~(ex)':3ex
A2

Ni()=3m(x) (<) F(x)=3[m(x]=32=2
A2 |d)| f(x)=x>+x Summenregel: (Sr) f'(x)=2x+1
A2 |8)|f(x)=2x>-3x> (Sr/Kr) f'(x)=2-3x>-3-2x = 6x* - 6X
A2 |9

f(x)=4x>-2-In(x)+3-€e*

(Sr/Kr) f'(x):4.5x4—2£+3-eX :20x4—3+3eX
X X
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A2 f(x)=x-e* Produktregel (Pr): u“v+u-v' mitu=x;u’'=1;v=e*;v'=¢e*
f'(x)=1-e*+x-e* =(x+1)e"
A2 f(x)=x*-In(x) (Pr): u“v+u-v' mitu:x2;u'=2x;v=|n(x);v':1
X
f'(x):2x.ln(x)+x2-E:ZX.In(x)+x:(2Inx+1)x
X = 7
A2|i

f(x)=x3-(x2—1) (Pr/Sr): uv+u-v' mitu=x°;u'=3x%;v=x"-1;v'=2Xx

f(x)=3x° -(x2 —1)+x3 2% = 3x% = 3x% +2x* =5x* —3x2

A3

Ausfuhrliche Lésung

a)

f(x):XT—i_l Quotientenregel (Qr): uvv#

mitu=x+1:u'=1;v=x;v'=1;v2=x?
' 1 x—(x+1)-1 x-x-17 4
f(x): 2 = 2 :_?

A3

f(x)—i (Qr/sr): w

S x+1 \
mitu=x;u'=1;vex+1iv' =1; v? :(x+1)2
1-(x+1)—x-1_ X+1-1. 1

f'(x)= = =

(x+1)2 (x +1)2 (x+1)2

A3

f(x):(x+xl)e (Qr /P sr): LY-UY
\Y

mitu=(x+1)e*;u'=e’+(x+1)e*;v=x;v'=1;v? =x°
[ex+(x+l)ex]~x—(x+1)ex~1

fl(x): 2

2 X
_ xe* + X% pxe* —xe* —e* (X +x—1)e
- NG - NG

A3

Dl f(x)=(x+1)° Kettenregel: f'(x)=f'(z)-2'

z=x+1=2'=1 f(z2)=2"=>"f'(z2)=2z

f'(x)=2(x+1)-1=2(x+1)
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A3

€) 1‘(x)=(x2+1)2 Kettenregel: f'(x)=f'(z)-z°

z=x*+1=2z'=2x f(z)=2"=f'(z)=2z

f'(x)= 2(x2 +1)-2x = 4x(x2 +1) = 4x3 + 4x

A3

f) 1

1‘(x):eEX Kettenregel: f'(x)=f'(z) -z’
1 1
z:%x:z'zé f(z)=e"=>f'(z)=e¢* = f'(x):ezx-%zgezx

A3

9)| f(x)=2ax®-4bx (Sr/Kr) = f(x)=2-3ax’-4b=6ax’~4b

A3

h)| f(x)=e™ Kettenregel: f'(x)=f'(z)-z

ax ax

z=ax=>z'=a f(z)=e"=f'(z)=¢’ = (f(x)=e™-.azae

A3 |i

z=-(x-2)=—x+2=2'=-1

1) f(x)= e 2 Kettenregel : f'(X)=f"(z2)-z°
(2)=e*=f(z)=¢€*
)

= f'(x)=e . (-1)=-e*?

A4

Ausfiuhrliche Lésung

a) f(x)=3x*-2x* +x=7 = f'(X) = 9x* —4x ¥1

A4

b) 1
f(x):x2~ex-f=x2-x2~ex =X

5 3
. > a5l , .
mit U =x2 ='u :EXZ und v=e* = v'=e* wird

5 8 5 3 s
f'(x):—xz-ex+x2-e’<: Zx2 +x2 |e*
2 2

A4

C) 1 3

X wE x2xzoxz x

NS
+

A4

d) f(x)z 2x—1:>f,(x):u'v—uv'

X+2 \Y;

mitu=2x-1=u'=2undv=x+2=v'=1und v? :(x+2)2 wird
2-(x+2)-(2x-1)-1_2x+4-2x+1_ 5

=F(x)= (x+2)2 (x+2)2 (x+2)2
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A4

e)

f(x)=(@*+x)? :>f'(x)=2(a2+x)-1:2(a2+x

S~——"

A4 D f(x)=(2x3—3)2:>f'(x)=2(2x3—3)-6x2 =12x*(2x° - 3) = 24x° —36%°
A5 | Ausfluhrliche Lésung
a) f(x)=(x+ex)~ln(x):>f'(x):u'v+uv'
— v
mitu=x+e*=u'=1+¢e* undv:ln(x):v':1 wird
X
1 e
f! =(1+e”)-I ). == Inx-e* +1+=-
(x) ( +e) n(x)+(x+e) - nx+Inx-e*+1+ 9
AS |b) f(x):ln(xz—l) Kettenregel: f'(x)=f'(z)-z
z=x*-1=27'=2x f(z):ln(z):>f'(z):1
z
, 1 2X
= f (X):xz—l.zxzxz—l
A5 |c) f(x)=(x+1)-e(x*1):>f'(x)=u'v+uv'
mitu:(x+1):>u':lundv:e(”l):>v':e(x+1)
f'(x)= 1.+ +(x+1) e _ [1+(x +1):| ey _ (x+2)e(x+1)
AS 1) f(x)za-ln(x)—b-eX—S-xz:f'(x)zg—bex—Gx
A5 1) (x +2)° u'v—uv'
f(X)=—-—-==1'(X)=
=B

mitu=(x+1)2 = u'=2(x+1) und v:(x—l)2 = v'=2(x-1)
und v2 = (x—l)4 wird

£(x) - 2(x+1)-(x-1)" —(x+1)"-2(x-1)

(x-2)
O[20+ D (-1 -2(x 1 | p(x1)(x-1)-2(x+1)°
(x-1) (x-1)

2(x* -1)-2(x+1)° 22 -2-2x"-4x-2 -4x-4  4(x+1])

(x-1) (x-1) C(x-D)° (x-2)
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A5 [f) 1 _
f(x)= /3+X =(3+ij :f'(x):l(SH(J 2-(3+X] Kettenregel
3-X 3-X 2\3-X 3-X

Zwischenrechnung:

2

3-X v
[3+x)=1(3—xy43+xy@4)=3_x+3+x= 6
3% (3 G (ax)
Fr(x) = L[3=X % 6 _ 3(3-x)2 =3(3—x)_5
. Z(SHJ (3_X)2 (3+x)%-(3—x)2 (3+x)%
_ 3 _ 3
(83-x)2(3+x)2  (3-x)(3-x)2(3+x)2
_ 3 _ 3

(B-x[(E-x)E+x)]: (3-x)(e-x)

(3+Xj SV o3ixsu=1v=3-x= v =-1;v’ =(3-x)’

A6 | Ausfluhrliche Lésung

a)|f(x)=3x+4=1'(x)=3 ~ f'(x)=0" _f"(x)=0

A6 |b) f(x)=2x-4+x®-5x+4x> =5x> - 3x~ 4
= f'(x) =15x*-3 f(x) =30x f*'(x) =30

A6 (C) | f(x)=3x>+2x*+ X+1
:>f'(x):9x2+4x+l f*(x)=18x+4 f"(x)=18

A6 |d) fx):(2x+1)3
:>f'(x):3(2x+1)2-2=6(4x2+4x+1):24x2+24x+6
f'(x)=48x+24 f"(x)=48

A6 €)| f(x)=x-x"+3+x=-x"+2x+3
—

f'(x)=-4x*+2  f"(x)=-12x>  f"(x)=-24x

A6 () | f(x)=1-2x-3x—4x+x* =x*-9x+1
= f'(x)=4x>-9 f"(x) =12 f™(x) = 24x
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A6 19)| f(x)=a+b+c®—x—ax—bx-cx®-cx
%/_/
Konstante
f'(x)=-1-a-b-3cx*-c® =-3cx*—a-b-c’-1
%/—/
Konstante

f"(x)=-6cx f(x)=—-6¢c
A6 [h)| f(x)=4x®-2x*+5x-2

= f'(x)=12x*-4x+5 fr(x)=24x-4 f(x)=24
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