Ubungsarbei

Aufgabe 1

Bestimmen Sie die Ableitungen der folgenden Funktionen mit Hilfe der
Faktorregel und der Summenregel.

f(x)=1- 5x3 b) f(x) = 2 fo = L4 X9
a) £ x ) 00 = 2+ x 9 100 = 5y + g3
d)f(x):l—g?Vx_ &) f(x) =4)x - = f) f(x) =ax3+bx2+cx+d

Vx
3
g) f(x) =sinx - cosx h) f(x) = 2cosx - 4x% +2 |/x? - 2%

) 2
|)f()_@- x+2—+16x
5 7

3 4
pre=sxde S Ly 3, VX2 xIC

(0]

Aufgabe 2

Bestimmen Sie die Ableitungen der folgenden Funktionen mit Hilfe der
Produktregel.

a) f(x) =x2(1 - 3x? b) f(x) = 3x2}/x c) f(x) = (- 2x + x?) sinx
d) f(x) = sinx xcosx e) f(x) = (x°- x)(x?- x% ) f(x) = (cosx)3

g) f(X) =4)/x sinxcosx h) f(x) = 3x*cosx - 4x°sinx

Aufgabe 3

Bestimmen Sie die Ableitungen der folgenden Funktionen mit Hilfe der
Quotientenregel.

2 2
mf®=%i%§bnw=f%% O =tnx  d) fo= &0

e) f(x) = 23 f)f(x):xs—X h)f()_m h) f(x) = 4x3 - 5snx

X<+ 1 1+ x2 (cosx) - 4x3 + 500sX




Aufgabe 4

Bestimmen Sie die Ableitungen der folgenden Funktionen mit Hilfe der
Kettenregel und eventuell mit Hilfe der anderen Regeln.

a) f(x) = (4x°- 3x* + 46)1? b) f(x) = [/4x3- 5x

0) f(x) = Sn5X B 100 = Vix3- ax2+ 18%)
X2 - 4
e) f(x) =[sin(x?- 1)] xcos8x f) f(x) = x"- 6xHP

sn(x®- 4x?

Aufgabe 5

Bestimmen Sie die Ableitungen der folgenden Funktionen.

1 x4 . 4 COS X
a) f(X) = — + = - gnxtanx b) f(x) = X
) 1K) 7x2 4 ) 1K) 3x°+9 x3)x - x2+5
; 2 2 5 4 3 2 2
snx) < + (tanx 4 + 18 -7 + 2 - 3x+7
C) f(X) - 5( )2 ( ) d) f(X) — ( X X 9X 4X X )
(x” - 3x +41/x_)cosx 3x7 - 5x
e) f(x) = SN X XCOS X Xtan X f) f(x) = cot x
(cot x) x3x 1 3x3
5 .
g9) f(x) = cot X hy f(x) = 3x79nx

cos 3x °

/x + 1




L Osungen

Aufgabe 1
a) f(x) = 1- 5x3 p fl(x) = - 15x°2
b _ 4 _ -1 I _ ) _ 4
) f(X) = - +X = 4X " +X p ffx) = -4x“+1 = 1- —
X x 2
o1 &0 1 o, 1o, i _ 1o 1. _ 1
c)f(x)-2x+gzg—§x + =>x° b f(x)—-zx +§X_§X_ﬁ
1 1
o|)f(x)=%01/x_=%’x2 b k) = 2x 2 = O
3 31/x
1 J1
e)f(x):41/x_-l/i_:4x2-5x2 b
X
1 .3
fu(X):2X2+§X2:L+ S :L+ 5 :4X+5
2 X 2)/x3 X 2xY/x 2x1/x
f) f(x) =ax3+bx?+cx +d p ff(x) = 3ax?+2bx +c
g) f(x) = sinx - cosx =} f'(x) = cosx + sinx
3 . 2
h) f(x) = 2cosx - 4x2+2 |/x? - ﬁzx = 2cosx - 4x2+2x3 - 58nx b
1 -3 1 4
f“(x):-25inx-8x+1§x3-§cosx:-25inx-8x+3—-%cosx
37/x
i)f(x):%‘“’X-)—{-(W+2)2+16x5=%cosx-x'l-(x+41/x_+4)+16x5
1
:%cosx-x'l-x-4x2-4+16x5 p
1 -3 1 2
1) = - Tsnx+x2-1-2x 2+8x% = -Tsnx+ - 2 +8x*-1

4 4 le/x_




.3 > 3 .3
= 8x3+5x%- 7x 4 +3x % +x3xx2xx 2
5 5
= 8x3+5x%- x4+3x & +x3
15 ¥ 5 z
fl(x) = 24x?- 10x 3+ 28x°° - B X 6 +§x3
3
:24X2-1—0+§- 15 +§W
x3 x2 5/ 3
6 /X
Aufgabe 2
a) f(x) = x2(1- 3x?
ux) = x2  ufx = 2x v(X) = 1- 3x? vi(x) = -6x
FEe) = u@) vk (x) + ub (x) xv(x)
= x2(-6x) +2x(1- 3x%) = - 6x3- 2x- 6x> = -12x3+ 2x
b) f(x) = 3x2)/x
1
u( = 3x2 uf(x = 6x Vv = Vx viX =
2V/x
FEO) = u() xvh(x) + ub (x) xv (x)
3 3 3
= 3x2x 1 +6x]/; = §x2 +6x° = g)x2 = 71 /x3 = 71x1/x_
27% 2 2 2 2
c) f(x) = (1- 2x + x?snx
u(x) = 1-2x+x2 uf(x) = -2+2x v(x) = snx vF(X) = cosx

fEX) = u) xvh(x) + ut (x) xv (x)

(1- 2x+x?cosx + (-2+2x)snx = (x?- 2x + 1)cosx + 2 (x- 1) sinx




d) f(x)

= SN X XCOS X
u(x) = sinx uf(x) = cosx v(X) = cosx vi(x) = -d€nx
FEG) = u()xvh (x) + uk (x) »xv (x)
= snx (- SNx) + cosXcosX = cos?x - sin?x
e) f(x) = (x°- x?) (x2- x%
u(x) = x°- x2

ub(x) = 5x%-2x v = x?- x4

vi(x) = 2x - 4x3
fPx) = uX) xvh(x) + ut(x) xv(x)

=(x°- x)@2x- 4x3 + (5x*

- 2x) (x2 - x%

f) f(x) = (cosx)® = (cosx)2cosx = f; (X)f,(X)

mit f; (x) = (cosx)2 und f,(x) = cosx

u; (X) = cosx

uf(x) = -sinx vy (X) = cosx Vvf(X) = -dnx
fH ) = ug (¥ ve' () + ugh () vy (%)
= cosX(-snx) + (- SNXxcosx) = - 2sNXCOSX
f(X) = (cosx)?cosx = u(x)V(X)
u(x) = (cosx)? uf(x) = -2sinxcosx Vv(X) = cosx VH(X) = -sinx
FEG) = u()xvh (x) + uk () »xv (x)
= (cosx)2(- sinx) + (- 2sNXCOSX) COSX = - SNXCOS2X - 2SN X cos? X
= - 3snxcos?x
g f(x) = 4)/x sinx cosx
u(x = 4Yx ub(x) = 2 _ vF(x) = cos?x - sin?x
/x V(X) = sinxcosx (S. Aufgabe 2d)
frx) =

u(X) vh(x) + u*(x)v(x)

= 41X (cos?x - sn?x) + —2= sSnx cosx

Vx




h) f(x) = 3x%cosx - 4x°sinx = f;(X) - f,(X)

mit f;(x) = 3x%cosx und f,(x) = 4x°sinx
u(x) = 3x* uft = 12x3 v(x) = cosx vf(x) = -snx
A = ug (%) V" (%) + ug'(x) vy (X)

= 3x%(-dnx) + 12x3cosx = - 3x*snx + 12x3 cosx

U (X) = 4x° ufx) = 20x? vy, (x) = sinx  VHX) = cosx

A = Uy (%) V(%) + U(X) v, (%)

4x°cosx + 20x*sinx

(%)

') - ()

3x%snx + 12x3cosx - 4x°cosx - 20x*s€nx

- 28x%snx + (12x3 - 4x®) cosx = - 23x*snx + 4(3x3 - x°) cosx

Aufgabe 3

2
- X-6
a) f(x)= X2 - X-0
) 10 X2+ x- 6

ux) = x2-x-6 Wx = 2x- 1

V(X)) = x2+x-6 v = 2x+1

Moo = UV - uEvH(
[v (9]

_@2x- )(x%+x-6)- (x>- x-6)(2x + 1)
(x%2+x- 6)2

2x3 - X2+ 2x% - Xx- 12X +6- 2x3 +2x%2+ 12X - X2 +x + 6
(x2+x- 6)2

_ _2x%+12
(x%2+x- 6)2

21/x
b) f = =r=
) £(x) L Vx
ux) = 2)x u“(x):i vix) = 1-71x  viX = - 1
X




Fortsetzung_3 b)

R ] (- L
oo < UV - uviey | g V) YOG o)
[v ()] ° (1- Vx)?
1
ST
- V)2 x@a- ¥x)?
c) f(x) = tanx = %
u(x) = sinx uf(x) = cosx v(x) = cosx VHx) = -sinx
oy = WVE) - uvh ()
[v ()] %
) Coszc);;jnzx -t :or:z);( = Letenx = coizx
(x 1)2 _ox%-2x+1
d) T(x) = snx snx

ux) = x2-2x+1 ubx) = 2x- 2

V(X) = sinx

vi(x) = cosx

g = W OVE) - uv ) - @x- 2)snx - (x?- 2%+ 1) cosx
[v ()] sin? x
3
¢ T = x2+ 1
ux) =3 ufx) =0 v =x2+1 vix) = 2x
fh(x) = Qv - uvix) _ -6x - 6X
[V (X)] 2 (x2+1)2 x*+2x%+1
31/_ i3
DT = 1+x2  1+x2
5
u(x) = x3x u“(x):gx2 :g]/x?:gle/;
v(X) = 1+ x? vix) = 2x




Fortsetzung 3 1)

.
fH(x) = uf () v (x) - ux) vHx) _ EXZV;(1+X2)- x3)/x x2x
[v ()] 2 (1+x?)?
DA+ D 2K DY+ Sxtk
(1+x?)? (1+x?)?
(7+3x2)x2]/x_
2(1 +x)?
f _ (cosx) +1 _ 1+ cosx
9 1 (cosx) - 1 - 1 + cosx
u(x) = 1+cosx ufx) = -snx v(Xx) = -1+cosx VH*(X) = -sinx
fh(x) = ut)v(x) - uxvh(x) _ (-sinx)(-1+cosx)- (1+ cosx)(-sinx)
[v ()] ° (-1 + cosx)?
_ - SNXCOSX + 8nx + SNXCOSX + sinx _ 29nx
(- 1 + cosx)? (- 1 + cosx)?
4x3 - 5snx
h) f(x) =
) 1 4x3 + 5cosx
u(x) = 4x3- 5snx ub(x) = 12x2 - 5cosx
v(x) = 4x3+ 5cosx vh(x) = 12x? - 5sinx
oy = U 0IVE) - uE)vH (Y

[v ()] 2
(12x2 - 5cosx) (4x3 + 5cosx) - (4x3 - 5snx) (12x? - 5snx)
(4x3 + 5cosx)?

= [48x° - 20x3cosx + 60x2cosx - 25c0s?x
- (48x° - 60x?sinx - 20x3sinx + 255’ X)] / (4x3 + 5cosx)?

= 48x° - 20x3cosx + 60x2cosx - 25c0s?x

- 48x° + 60x?sinx + 20x3sinx - 25sn?x] / (4x3 + 5cosx)?

20x°3(sinx - cosx) + 60x?(sinx + cosx) - 25
(4x3 + 5xcosx)?




Aufgabe 4

a) f(X) = (4x°- 3x*+ 46)12

fhx) = 12(4x°- 3x* +46)1 (20x*- 12x3) = 48(4x° - 3x* +46) 1 (5x*- 3x3)

=

b) f(x) = V/ax?- 5x2 = (4x® - 5x?) 2

21 2
) = 2 @x3- 5x) 2(12x2- 10%) = 6x° - 5x

|/4x3-5x2

sin5x
c) f(x) = 2. 4

u(x) = sin5x  ukx) = 5cos5x Vv(X) = x2- 4 vix) = 2x

fu@)::(5aB5X)@2- 4) - 2xsn5x

(x2 - 4)?
S 4
d) f(X) = \‘/(X3' 4X2+ 18X)4 = (XS- 4X2+ 18X)5
21 )
fhx) = g(X3- 4x?+18%) 5 (3x%- gx + 18 = _12X7- 32x+ 72

5
57/x3- 4x2 + 18X

e) f(x) =[sin(x? - 1)] xcos 8 x
u(x) = sn(x?+1) ukx) = 2xcos(x?+1) v(x) = cos 8x VHKx) = -8sn8x

fix) = 2x[cos(x? + 1)] cos8x + [sin(x? + 1) x(- 8)] Sn8x

2x[cos(x? + 1)] cos8x - 8[sin(x? + 1)] Sh8x

(X7 _ 6X4)15
sn(x3- 4x?

u(x) = (x’- 6xHB® uf(x)

f) f(x) =

15(x’ - 6x*) (7x%- 24x3)

v(X) = sin(x®- 4x?) vix) = (3x?- 8x)cos(x3- 4x?)




Fortsetzung von Aufgabe 4 f)

fPx) = [15(x" - 6x*)¥(7x%- 24x3)sn(x3- 4x?)

- (x7- 6x*)B(3x2- 8x)cos(x3- 4x?)]:[sn?(x3- 4x?)]
Aufgabe 5
_ 1 x* _ 1,2, 1 4 snxxdnx _ )
a) f(x) = 2 + snxtanx = 7 X 5+ X oS X = f,(x) - £, (X
. _ 1 2,1 4 _ snxxsnx
mit f; (X) = 7 X + 7 X und f,(x) = T oosx
2 . 2
by — _ 2-3 3 - 3. _2
f17(X) 7 X + X X =3
Lo = 2 _SnoEnX veee o0 = gnxsng und f () = cosx
2 fp, (X) COS X a b
Mit der Produktregel folgt: f(X) = sinxcosx + cosxsinx = 2sinXcosx

Mit der Quotientenregel folgt: f}(x) =

2snxcos?x - (sn®x)

cos? x
. sin3x
= 28nx + —
COs“ X
Fur die Ableitung f *(x) erhalt man:
.3
) = 000 - 400 = x3- 25 - 2snx - X
7 X COS“ X
= x3- % - 2dnx - tan®xsinx = x3 - % - (2 + tan? x) sinx
7 X 7 X
b) f(x) = 2 54+9>< 5 cosx2 — 4co_;sx
X X°)Yx - x<+5 (3X5+9)(X2-X2+5)
- 4 cosx
- u 7
3x2 +9x2 - 3x’- 9x% +15x° + 45




d)

fH(x)

51 2 63
/51 .72 2
(2X

Fortsetzung von Aufgabe 5 b)

[- 4sinx (3x> + 9) (x3/x - x% + 5)

+ 2 x? - 21x%- 18x + 75x*) 4 cosx]

2
[ (Bx° +9) (x3

fH(x)

- 251x71/x_+
( 2

[(Bx° +9) (x3

X - x2+5)]2

[ -4snx (3% + 9) (x3)x - x% + 5)

31% x2V/x - 21x8 + 75x% - 18x) 4 cosx]

X - x?>+5)]2

fx) = (snx)? + (tanx)? _ sin?x + sin®

(x%- 3x%2+4)x)cosx  (x°- 3x2% + 4)/x) cos®x

2s€n?x

u (x)

x5- 3x2+ 4)/x)cosd3x V()

uf(x) = 2(snxcosx + sin
(cos’x)* = - 3sinxcos?x

2

Vx

vhx) = (5x*- 6x +

fhx) = {4sinxcos*x (x> -

-2sn?x[ (5x* -

XCOSX) = 49nXCcosXx

(Siehe Aufgabe 2 f)

ycos®x + (x° - 3x2 + 4)/x) (- 3sinx cos?x)

3x2 + 41/x)

2 ycos3x + (x5 - 3x2 + 4Y/X) (- 3sinx cos?x)] }

Vx

6X +

[ (x®- 3x?%+ 4]/;) cos3x]?

(4x5+18x4- 7x3 +2x2? - 3x+7)2 _ u(X

f(x) =

ub(x) = 2(4x> + 18x% -

3x2 - 5x* v (X)

7x3+2x%- 3x+7)(20x* + 72x3 - 21x? + 4x - 3)

Mit Hilfe der Quotientenregel erhalt man:

fhx) = {[(Bx° + 36x*-

14x3 + 4x%- 6x + 14) (20x* + 72x3 - 21x2 + 4x - 3)

X3x%- 5x%)] - @x°>+18x%- 7x3+2x%- 3x+7)2(@27x8- 20xY)]

: (3x9 - 5x4)2




e) f(x) = snxcosxtanx _ snxcosxsnxsinx _ sin” x _u®X

(cot X) x3 x 11 3 x! cosx cos x 3xMcosx V(X

ux) = sn?xsinx = Uq (X) Uy (X)
U"(X) = sinxcosx + cosxsinx = 29nNXCosX  WH(X) = cosx

uk(x) = 2sinxcosxsinx + sn?xcosx = 3sin?Xx cosx

vix) = 3x(-snx) + 33x%cosx
Mit Hilfe der Quotientenregel erhalt man:

Fix) = 3xM3sin’x cosx cosx - [sn® x x(- 3x* sinx + 33 x 10 cosx)]
B 9 x 22 cos? x

_ (9xsin®x cos? + 3xMsin?x - 33x1%sin3x cosx

9x% cos? x
_ cotx _ cosx  _ u(x
DT = x3 - 3x3s€nx v (X

vF(x) = 9x2sinx + 3x3cosx

fl(x) = - snx (3x3sinx) - (cosx) (9x?sinx + 3 x3cosx)
B 9x°sin?x

~ 3x2sin®x + 9x?sinx cosx - 3x3cos?x

9x°%sn? x
g) f(x) = (cotx)? _ cos? x _ o u(®  _ u®
/x + 1 /x +1snx  VOWEK  z(X)
mit u(x) = cos’x, v(x) = Vx+1, w(x) = sn?x und z(x) = v(X)w (X
i _ : I _ 1 "2 1
uf(x) = - 2snXxcosx VH(X) = E(X+1) = —
2x +1
)
w’(x) = 2sinxcosx z'x) = X 4 1/x + 1 x2sinxcosx

2/x + 1




Fortsetzung Aufgabe 5 Q)

bae 6
- (2sinxcosx) /x + 1sin?x - gcos X—QM + 2)/x + 1 Snxcosx +

2)/x+1

gl/x +1 sin2x+
e @

fh) = = 4(x+1) sin®xcosx - cos®x[sin?x + 4(x + 1) sinx cos x)]

2)/x + 1 (x + 1)sin4x

h) foo = 3x%sinx _ u(x)

cos3x° vV (%)
u(x) = 3x°snx uk(x) = 15x%sinx + 3x°cosx
v(x) = cos3x° vhx) = - 15x*sn3x°

fhx) = (15x*sinx + 3x°cosx) cos3x° + 3x°snx (15x*sn3x°)
(cos3x°)?




