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Lernziel:

Sie erinnern sich an die Ableitungsregeln und kénnen diese anwenden.

1. Leiten Sie ab. Verwenden Sie die Faktor- und die Summenregel.

a) f(x) =3x%2+1 > f(x) = 6x

b) f(x) =11x3 + x+g > f(x) =33x2+1

c) f(x)=4x5+8x* +x3 +%x — 222y > f(x) = 20x* + 32x3 + 3x? +%
d) f(r) =%xr7+yr5 —ar? > f() =%xr6+5yr4—2ar

e) f(a) =a’—a’? +90a + 231 > f(a) = ba?™* — 7ba’""1 4+ 90
f) (o) = %tlo + 277 = 3t5 + ¢° > f(o) = ‘;—Otg +154t76 — 15¢4

2. Leiten Sie ab. Verwenden Sie die Produktregel.

a) f)=Rx+3)*(x—1)
> f)=2x-D+Rx+3)*1=2x—-2+2x+3=4x+1
b) f(x) = (x*+5)* (x +8)
> fx)=2x*(x+8)+(x?+5)*1=2x>+16x+x*+5=3x>+16x+5
c) f(x)=0GBx*+9x)* (x*—1)
> f(x) = (9x% +9)(x? — 1) + (3x3 4+ 9x) * 2x = 9x* + 9x? — 9x% — 9 + 6x* + 18x2 =
=15x*+18x* -9
d) f(x) =3 +x%2+1)*(x3+99)
> flx)=Bx?+2x)(x3 +99) + (x3 +x%2 + 1) * 3x% =
= 3x% +297x?% + 2x* + 198x + 3x° + 3x* + 3x? =
= 6x° + 5x* + 300x? + 198x
e) f(x) =x*(30x3+2x2+x+7)
> f(x) = 2x(30x3 + 2x% + x + 7) + x*(90x% + 4x + 1)
= 60x* + 4x3 + 2x% + 14x + 90x* + 4x3 + x? =
= 150x* + 8x3 + 3x% + 14x
f) flx)=@&*+x%)*x%-1)
> f(x) = (4x3 + 2x) * (x%0 — 1) + (x* + x2) * 66x°° =
= 4x% — 4x3 + 2x%7 — 2x + 66x%% + 66x°7 =
= 70x% + 68x°%7 — 4x3 — 2x

3. Leiten Sie ab. Verwenden Sie die Quotientenregel.

Z_2x+1
a) f) ===
. _ @x-2)(x-1)-(x%-2x+1)%1 _ (2x—2)—(x—1)*1 _ 2#(x—1)—(x—1)*1 _ 4
-> f(X) = (x—1)? - (x-1) - (x-1) =2-1=1
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b) FO) = x%-2x+1

x+1
iy (x=2)(x+1D)—(x2-2x+1)x1 _ 2x2+2x—2x-2-x2+2x—-1 _ x®+2x-3
> )= (x+1)? - (x+1)? T (x+1)?
) flo ="
o 2x(e+1)—(x241)¥1  2x2+2x-x%-1 _ x%42x-1
>f@= (x+1)? T (1) (x+1)?

d) flx) = 4x?+12x+

3x+3
BN f(x) _ (8x+12)(3x+3)—(4x?+12x+ )*3 _ 24x3+24x+36x+36—  3-36x _ 12x%+36x+9

(3x+3)? (3x+3)2 T (3x+3)?
4. Leiten Sie ab. Verwenden Sie die Kettenregel.

a) f(x) =(x+1)>
> Fx) = 3(x + 1)

1
b) f(x) =5 (x*-2)
> f(x) = (x% = 2) * 2x = 2x3 — 4x?
C) f(x)=(x®+x+77)?
> f(x) =22 +x+77) * (2x + 1) = 4x3 + 2x?% + 4x? + 2x + 288x + 144
= 4x3 + 6x% + 290x + 144

d) f(a) = (a®+ a? + 13)7
> f(x) = 7(a® + a%? + 13) ¢ « (3a? + 2a)

5. Leiten Sie ab.

a) f) =& = (22)°

x—1

. _ x+1\ x—1-x-1 _ x+1 -2 —4(x+1)
2f ) =2+ (x—l) (x-1)2 2 (x—l) x-1? " (x-1)3

0y £ = B = (22

éf(x) _ %* (3+x)_ 2 (3—x)—(3+x)* ( 1) l* (ﬂ)_f 6

3-x (3- x)2 2 3-x (3—x)2
1 3—x 6 3—x 3
= — %k =
2 |3+x(3—x)? 3+x(3—x)?2
(x2 +4x+4)2 [(x+2)2 _ (x+2)* 3
) f@x)= +2 x+2  x+2 (x+2)
fx) =3 * (x + 2)?
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d) f(x) = [(x3 — 7x% + \/})7]2
Sf() =145 (x® - 722 +Vx) " * (3x% — 14x +5 o)

Vx<+1
e) fl)=
1 1 1
1 =
S +1) 2200003 VA2 H133X% (x241) 2xsx—VaZ+153 | (x2+1) 2 —VaZ+1+3

a _2 — —
9f‘('x) - (x3)2 - x4 - x4
2 2_3,2_3
P13 e a3

4 4 -
X X x4- /x2+1

_(9x2+7)x(x3+2) _ 9x5+18x%+7x3+14
D f@O="—TF = Nrz=i
1 1
(45x*+36x+21x2)x(x+1)2—(9x5 +18x2+7x3 +14)s(x+1) 2

>f () = =

x+1
3 45x* + 21x%2 +36x  9x° + 7x3 + 18x%2 + 14

- 3
B 81x5 + 90x* + 35x3 + 96x2 + 72x — 14

3
2(x+1)2

(x+1)

9) fo)=

3(x+1)Zrx—(x+1)3 _ 3x(x?+2x+1)—(3+x%+2x2+2x+x+1)

9f(x) = = =
B+ 6x?+3x)— (x*+3x*+3x+1) 2x3+3x% -1
B x2 B x2

h) )= Va-B+4d =|x—d’ +4)§]33 —(—dP 44z

>f(x) ——(x a3 +4)%

I) f( )_ x%+2x+1
SR E;‘:iiz =
>f(x) =
i) foo=22
S =iy = =x 1
>f(x) =1
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