Aufgaben zu Ableitungen von Funktionen

1. Es sind k, m, n € Z. Bestimme jeweils die 1. Ableitung der Funktion.

a) f(x)=xk
b) f(x)=x"
o) fix)=x*"2

d) fix)=x>"""
&) f(x)=—r
X

1

2mn

f) fx)=

<

1
g x)= “(k4)
X

1
h) f(x)= EXEES)
X

2. Leite jede Funktion 3-mal ab.

a) f(x)=x>+ 4x% — 3x3
b) f(x)=—4x%+2x> —x?

¢) fix)=x>+1,2x> - 10x

d) f(x)z%x95xé+%x5
¢) )= x°+2 748

10 9



f) ﬂx}z%xq+gx{—%x3

3. Leite mittels der Produktregel ab.

a) fx)=vx-x
b) f(x)=x>Vx
¢) flk)=vk-(3k+2)
d) fiy=vt-(2t>-3)
e) fi)=(1-2¢)-t

f) g(a):3a4-4\/5

4. Wende die Quotientenregel fiir die 1. Ableitung an.

X
2x+3

a) f(x)=

b) f(x)=

—X
X' +4

¢) f(x)= 3";

3+

1—=x
x+2

d) f(x)=

2X
1+3x

e) fx)=

3x°— 1
2

x +4

f) fx)=



Losungen

1. Es sind k, m, n € Z. Bestimme jeweils die 1. Ableitung der Funktion.

a) flx)=x"
f(x) = xK

f(X)Zk-xk’lzkxk*

b) f(x) = x>
f(X) — XSn

£(x)=5n - 1 = 50!

c) f(x) = X4k +2
f(x) = X4k +2

f(x) = (4k+2) - x* T 271 = (4k+2) - xH !

d) f(x)= x3 —4n
f(X) — X3 —4n

P(x)=(3 —4n)- x>~ M-1=(3 _4n).x2-4n

e) f(x):xs%

f(x)= 5}31( (53K 543k
X

f(x)=x """ =(=5+3k) x> '=(=54+3k)-x =3k -5)-x°



h) fx)=—t

X3~(3—k)

1 1 o393k
f(x)= EEE AR T =X
X X

f(x)=(=9+3k)-x > * T=(—9+3k)-x F=(3k—9)x* "

2. Leite jede Funktion 3-mal ab.

a) f(x)= x>+ 4x4 - 3x3

f(x) = x° + 4x* - 3%

fx)=5-x""+4-4x*'-3 -3 '=5x"+ 16x* — 9x*
f'x)=4-5x*""+3-16x'-2-9x*'=20x’ +48x* - 18x

f"(x)=3-20x> " '+2-48x* ' -1 18x' '=60x>+96x — 18

b) fix)=-4x%+2x> —x?



f(x)=—4x6+2x5 —x2
f(x) =6 (-4)x*1+5-2x° "1 =2 - x> =-24x" + 10x* — 2x
f'xX)=5-(24)x""+4-10x* "' —1-2x""'=-120x* +40x* - 2

f"(x) =4 - (-120)x* '+ 3 - 40x* ' = 480x’ + 120 x*

¢) f(x)=x*+1,2x* - 10x

fix)=x*+1,2x* - 10x
fx)=3-x>"+2-12x>"+1-(-10)x""'=3x*+2,4x - 10
f'x)=2-3x>"'+1-24x""'=6x+24

fMx)=1-6x'"1=6

5 9 6 7 5
d) f{x)==x —5x"+=
) fx)=2x"=5x"+2x
f(X):%X9—5X6+%X5
f(X):9'%X91+6'(_5)X61+5'%X51=475x8_3ox5_+_33_sx4
f'(X)=8'#X8_1+5'(—30)X5_1+4-3§x4_1=¥x7—150x4+?x3

f"(x)="7 '¥X71+4 (=150)x*"'+3 ~1‘3‘—0 x> '=360x"—600x’+140x’

e) f(x):ix5+ix3+8

10 9
| B 4 51 1 4,4 >
f(x)=5-— +3-— =—xX"+—
(x) IOX 9X 2x 3x
f‘(x)=4~lx471+2-ix27'=2x3+§x
2 3 3

fM(x)=3-2x"""+1 ~§x11=6x2+§



f) f(x)z%x6+gx4— %xz'

7
6 4 2 3
f :_ +_ N
(%) ZX ~5X
Po=6-2 x4 S (L2 o 2 8
3 7 5 7 5
f'(x)=5-2x"""+3- 24 3*‘+2-(—9) opoxty 212y
7 5 7 5
72 2! 12 144 12
fMx)=4-10x""+2-Z=x* "+ 1 (-2 )x' =40+ —x ——=
®) : 77" =5 )x 75
3. Leite mittels der Produktregel ab.
a) f(x)=vx-x
_ 1
fx)=+x-x=x>"x
1, 1 1 1 1L 11 1 _
f(x)—l -x+x2-xl_1=l- X+x7-x zl-x 2 x :l_XZ_’_XZ_éXZ:é\/X
2 2 2 2 2 2

b) f(x)=x>Vx

L

fx)=xVx=x"x

ST IR N I SR TN IS TR ST
f(x)=2-x" -x"+x X =2x-X +5xx =2x +EX +ox 24— x2=

¢) f(k)=vk-(3k+2)

1

fik)=Vk-(3k+2)=k>-(3k+2)

1 1 1
1 K 243ki=KAZ s

3k+24+3vVk-2vVk _9k+2 4,5k+1

f(k)—% K2 (3k+2) k232 (3k +2)-

|
2 2Vk 2Vk ok

vk



d) f=vt-(2t°-3)

—_

fi)=Vi-(2t°=3)=t>-(2¢*-3)

L2ty EOPSUPITID e 3 3 33,3 <3 3% o3 3 _10-3
f)==t2 (2€-3)+t222t7 '==t 228 -3) 447 =t7 -2t 2+47=5t2 -2t 2=5y - 2=t _
=3 ( ) 2 { ) 2 2 27t 24t
e) fiy=(1-2¢)-Vt

_ 1
fity=(1-2t") -Vt=(1-2¢")-t>
1 1 1 1 35 5 5 3
_ 5 1 51 2.9 1 3 7 P 1 —14t +1
() =3-(—2) 6 4 (1-26) 2 7 =62+ L (1-26)t 2= 6 e =T L= -
0'=3-(-2) + ) 2 2< A 24t 2Vt 24t

f) g(a):3a4-4\/g

1
g(a)=3a4-4\/;;23214-4212

| | L 71 7

1 1
g‘(a)=4-3a“1~4a2+3a4%~4a2

4. Wende die Quotientenregel fiir die 1. Ableitung an.

X

2) =53

_1(2x+3)-x-2 2x+3-2x _ 3
£ (2x+3)>  (2x+3)  (2x+3)
b) f(x)=——
) 1 X244

:(71)-(x2+4)7(fx)‘2x:fx2747(72xz) _ x’—4
A e (CraF  (oray

-1 1 - 3+l
=48a’-a’+6a*-a *=48a’+6a’=54a’=54a °

L _
=54a’a> =5433\/a



3—x

¢) f(x)=

3+x
f(X):(—1)-(3+x)—(3—x-1):—3_X_3+X: -6
(3+x)2 (3-1—)()2 (3+x)2
8 oo 12X
x+2
f(x)=—2x-(x+2)—(l—x2)-l :—2X2—4X—1+X2 :—x2—4x—1
(x+2) (x+2) (x+2)
2x
f(x)=
®) =155
f(x):2'(1+3X)—22X~3:2+6x—62x: 2
+3x +3x +3x
(1+3x) (1+3x)*  (1+3x)
3x’—1
f(x)=
) fx) x*+4
P(x)= 6x-(x*+4) —(3x’~1)-2x _6x’+24x—6x’+2x _ 26x

(x*+4) (x*+4) (x*+4)



