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Lésungen zu den Ubungsaufgaben zu Ableitungen

Ganzrationale Funktionen:

a) f(x)=2ax®-6a’x* = f'(x) = 6ax* —12a®x

b) f(x)=12x*-3t°x® +4t® = f'(x) = 4t°x® - 6t°x

c) f(x)=(4x+1)° = (x) =3(4x +1)* -4 =12(4x +1)?

d) f(x)=(2x*+a)* = f'(x) =4(2x* +a)® - 4x =16x-(2x* +a)°

e) f(x)=(x-1)-(x=k)? =1 (x)=1-(x=K)®? +(x=1)-2-(x=k)-1=(x=k) - (x =k +2x - 2)

= (x—k)-(3x—k —2)
f) f(x)=2ax(x—a)* = f'(x) =2a(x —a)® +2ax-2(x—a)-1=2a(x—a)-(x —a+2x)
=2a(x—a)-(3x—-a)

Gebrochenrationale Funktionen:

2 10=—2 2jf,(x):0—4..2(2xt:1)..2: —163
(2x +1) (2x +1) (2x +1)

2— . . — —

b) f(x)= X Z:f’(x):1 (3x+2)° —x 2£3x+2) 3:(3x+2) 36x: 3x+23
(3x+2) (3x+2) (3x+2) (3x+2)
ax , a-(x?+a)—ax-2x -—ax?+a?

0) f(x) =2 o p(x) =X Fa)-ax2x _-ax +a
X°+a (x*+a) (x*+a)
x3—2x2+2 , 3x2—4x)(x2+1)—(x® —-2x2+2)-2x x* +3x? —8x

d) f(x) =2 *2_ =L JoC+1) = ) 2X _ X +3x —

X< +1 (X“+1) (x“+1)
ax?+2 , 2ax(x? +a)—(ax®?+2)-2x 2a®x —4x

o) 100 =252 ) - ST A A TR BB
X°+a (x“+a) (x*+a)

f) f(x)= —3X +22X 5:E +E “—§x‘2:>f’(x):§—gx‘2+mx‘3

7X 7 7 7 7 7 7

Die Aufgabe f) kbnnte man auch mit der Quotientenregel ableiten.

Exponentialfunktionen:

a) f(X) = 3X2 . e—4x — f,(X) —BX - e—4x +3X2 . e—4x . (_4) =6X- e—4x (1 —2X)
1o o x)=2x% 62 + 1 x° 267 = x2S+ x)

=(2x+5)-e* = f(x)=2-e7* +(2x+5)- e - (-1)=e*(2-2x-5)=e*(-2x-3)
d) f(x)=(x+k)-e™ =1f'(x)=1-e™ +(x+k)-e™ (k) =e™(1-kx —k?)

=(4x+e*)? = 1f'(x)=2(4x+e™)-(4—e™)

(e +e)P = f(x)=2(e* +e7)-(e* —e™)
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Trigonometrische Funktionen:

a) f(x)=2x-cos(%x2+4):>f’(x)=2cos(%x2+4)—2x-sin(%x2+4)-x
b) f(x)=x?-sin(4x+3)= f(x) =2x-sin(4x +3)+ x> -cos(4x+3)-4

c) f(x)=(sinx+cosx)? = f(x) = 2(sinx +cos x) - (cos x —sinx)

d) f(x)=(x®-sinx)® = f'(x) =3(x® —sinx)? - (2x —cos x)

e) f(x)=(ax-sin(ax))® = f'(x) = 2(ax —sin(ax)) - (a—cos(ax)-a)

f) f(x)=x-sin(x)-cos(x)

Nebenrechnung: g(x) = x - sin(x) = g’(x) = sin(x) + x - cos(x)

f(x) =9(x)-cos(x)

= f'(x) = g'(x)-cos x +g(x) - (=sin(x)) = (sin(x) + X - cos(x)) - cos(x) — x - sin®(x)

Wurzelfunktionen:

f(x) = X2 +4 = f X
2 1) X+j()2\/ﬁ X2 +4

b) 1(x) = ax® ~2ax = f'(x) = ————(2ax - 2a) -

24/ax? — 2ax

_ 2 2
=(Wx+2)%? = 2(v/x +2)- 2\/_ 1+&

d) f(x)=2xVx®+4 = f'(x) =2vVx* +4 +2x-
2Ux% +4
1
e) f(x)=x*Vx? -4 = f'(x)=2x/x* ~4 +x*.
24x? -4

f) f(x)=%2x?+5 =(2x? +5)% = f(x) :%(2)(2 +5)‘%

Logarithmusfunktionen:

_ 6X
a) f(x)=In(2+3x%*)=f'(x)= i
b) (x)=In(2x2 +x) = F/(x) = X!
2X° +X
c) f(x)=2x-ln(4+x):>f’(x)=2-|n(4+x)+2x-L
4+x
d) f(x)=In(x? +1) = F'(x) ==~
X+t

e) f(x)=(x®-2x)In(x*+1) = f'(x) = (2x = 2)In(x® +1) +

1 3
In(83x+1) 3x+1

2

f) f(x)=In(In(8x +1)) = f(x) =

ax—a

Vvax? —2ax

22X =2x%+4 +

X +4
3
2% = 2xX2 — 4 + ——
x? -4
-4x
2X
x? —2x)-

( ) x% +1
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Gebrochene Exponentialfunktionen:

a) f(x)= 3 L t=—3°
1+e (1+€*)
=X iy 1(2+e™)—x-3e
b) f(x) 5re f(x) re7)
c) f(x)= x2 :f'(x):2X(1+e_x)—X2'(—e_x):X(2+28_X+x-e‘x)
1+e—x (1+e—X)2 (1+e_x)2
8 f=—2 o) -ete | 2er-2
2-¢€ (2_e X) (2 ex)
o) fx)=2 18 Lo (@melrel)-(erer) e’ e -e”-2
1+e 1+e*)? (1+e*)?
= 4 ’ —4e™
f f(X)_1—e_x i )_(1_e—X)2

Gebrochene trigonometrische, Wurzel- und In-Funktionen:

a) f(x)=—2 = f/(x)= 2220081
1+sin(x) (1+sin(x))?
b) f(x) __ X = f'(x) = 2x(2+cos(x)) —x? - (—sin(x)) _ 2x(2+cos(x))+x* -sin(x)
~ 2+c0s(x) ) (2+cos< X))? T (2+c0s(x)?
d1+x2 -4
c) f(x)= 4x = /() = P 2\/1+x 41+x —4x? _ 4
Vi+x2 1+x2 (1+x )/1+x2 A+ W1+ %2
2
0-5. <
d) f(x)= S = f(x) = 2v2x+5 _ -5
J2x+5 2x+5 (2x +5)V2x +5
e) f(x):In[H_Xj:In(1+X)—In(1—x):f’(x):L_L.(_”:L_,_L
1-X 1+x 1-X 1+x 1-X
a 1
f) 1(x) = @)y = ax PN In@)-2 _ 2+ ~Eintax)
2x+1 (2x+1)? (2x +1)2

Sonstige Funktionen:

a) f(x)=sin(e* +1) = f'(x) =cos(e* +1)-e*

b) f(x)=e*-sin(x) = f'(x) =e* -sin(x)+e* - cos(x) = e*(sin(x) + cos(x))
) f(x) =e* -sin(e®)
= f’(x) =3e* sin(e®) +e* cos(e®)-e* -2 =e**(3sin(e®) + 2e** cos(e?))
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SeSX
d) f(x)=ve¥ +1=1'(x)=
2ve®* +1

X 7 = 2 . X —_ . —X = X . 1 J—
e) f(x)=v2x+1-e :f(x)—zm e 2x+1-e e ( o] V2x+1)
B (x) =In(sin(x)) = £'(x) =—— - cos(x) = £2X)
sin(x) sin(x)
g) H(x)=In(x? +sin(3x)) = (x) = X 3c08(3%)
X< +sin(3x)

L :lcos(ln(3X))
3 X

X
| 1 3 3
1(x) =/3In(x?) = f'(x) = E s
i) f(x) mj (x) 2,/3In(x?) x? X X4/3In(x?)
1

D) =Inx)= f(x) ==
K) f(x)=3Inh/2x2 + x |= f(x) = 3  4x+1 _ 12x+3
) f(x) n( X +x):> (x) oty 2oxt1x 22X +x)

0 f(x) = In(sin(+e™ +5)) = f/(x) =+ . W5y aaxg
) 100 =In(sint (e +5)) = 1) = roostle™ +5) e

h) f(x)=sin(In(3x)) = f'(x) = cos(In(3x))-




