Losungen zu Funktionenschares der e-Funktiovw

Aufgabe

Rechenweg

Ergebnis

fax)=ax*-e* , a#0

Nullstellen:

fa(x) =ax?-e*® =0
ax2 =0 ve*?=0
& x2=0 (e**2 £ 0)
& x=0

Extrema:

f'a(x) = 2ax - eX*@+ax? e*3- 1 = X2 (ax? + 2ax )

f“3(x) = (2ax + 2a) - e+ (ax® + 2ax) - €3+ 1 = e - (2ax +2a +ax* + 2ax)
= X (ax? + 4ax + 2a)

f'a(x) = e (ax*+2ax) =0

& ax?+2ax =0 vexe=0
& x-(ax+2a)=0 (exa+£0)
& x=0vax=—2a/:a(geht,daa=+0)
& x=0vx=-=-2

a>0:e% - 2a> 0 => Minimum
a<0 e? - 2a<0=>Maximum

f2(0)= e - 22=
fa(o) = 0
fa“(—2)=e®? - (4a —8a +2a) = e? ?- (—2a)=
{a > 0:e% 2 - (=2a) < 0 => Maximum
a<0 e* % .(-2a) >0 => Minimum

fa(-2) = 4a- e ?

Nullstelle: x=0

a>0:
Minimum (0/0)
Maximum (—2/4a - e?~?)

a<o0:
Maximum (0/0)
Minimum (—2/4a - e?~2)
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Wendepunkte:

f5(x) = e¥*2 - (ax? + 4ax + 2a)

f3(x) = (2ax + 4a) - e+ (ax®> + dax + 2a ) e¥*?- 1 = e**2 . (2ax +4a + ax? + 4ax + 2a)
= eX*2. (ax* + 6ax + 6a)

f“a(x) = e (ax® + 4ax + 2a) =
< ax?+4ax + 2a=0/:a (geht, daa# 0)
& x*+4x+2=0

Gxp=—>4 /(—) —2=-24V2

& x1=—2+V2~ —0,59 und xo = —2 —V2 ~ -3,41

ve*?=0
(ex+a +* 0)

fau:(_o’sg ) ~ e—0,59 +a
=> Wendepunkt

-(0,34a —3,54a+6a)=e %2 *2.283%0daa#0
[genauer: e~%5% ¥ . 283 <0 fiir a<O0, d.h. maximale Steigung
e~ 059 +a¢. 2 83 >0fira >0, d.h. minimale Steigung]
-(11,66a — 20,46a + 6a) =e 341 t¢. (.2 8)a#0daa#0
[genauer: e~341 *@. (.2 8)a < 0 fiir a > 0, d.h. maximale Steigung
e~341 +a. (.2 83) > 0 fiir a < 0, d.h. minimale Steigung]

fa(=3,41 ) = e~341 *@
=> Wendepunkt

fi(—2+V2) = a(=2 +v2)" - €@ 2" ~0,34a - €205

fi(—2—V2) = a(-2—VZ)* - 2% ~ 11,662 23

a> 0:lim[ax® - %% =0 a<0: lim[ax*- ]=—
X—00 l x X—00 l
(0] (0] O% (0]
a>0: lim [ax* - "] = a<0: lim [ax? - 7] =
[e'e] 0 0

Wendepunkte:

Wi(~ —0,59 /=~ 0,34a - e* %)

W, (= -3,41/~ 11,66a - e*341)

lim[ax % - e¥*%]
X—00

_{ o fiira>0
|- flira<o

lim [ax? - e**9]
X—>—00
_{O fira>20
0 fura<o0
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fa(x) = (2ax + 4) - e
a+0

Nulistellen:

fa(x) = (2ax+4) - e®*=0
& 2ax+4=0 ve*=0
& 2ax=—4 (e #0)
& x=— % (existiert, daa # 0)

Extrema:

f'a(x) = 2a - e®+(2ax + 4) - e¥- a = e® - (2a +2a’x + 4a) = e - (2a%x + 6a)
f“a(x) = 2a% - e®+(2a’x + 6a) - €™+ a = e™- (2a% +2a’x + 6a%) = e - (2a’x + 8a?)

f'a(x) = e®- (2a’x +6a) =0
< 2a’x+6a=0 ve¥*=0
& 2a% = -6a (e®* =+ 0)
& x= —2 (existiert, da a # 0)

f(— Z)= e3- (2a%(— Z) +8a2) = e3 - (—6a% +8a?) = e3-2a% > 0 => Minimum
3 3 ) )
f(—-)=(2a" (= =) +4) - e® = —2- e~ —0,0996

Wendepunkte:
fa(x) = e (2a%x + 8a?)
f”la(X) — 2a3 - X +(2a3x + 8a2) - @¥. g = . (2a3 +2a4 X + 833) = @¥. (2a4 X + 1083)

fa(x) = e™- (2a3x + 8a%) =0
& 2a°x+8a?=0 ve¥*=0
& 2a3x = — 832 (e #0)
& X == S (existiert, da a # 0)

2
Nullstelle: x =— -

Minimum(— 3/—2- e3)

Wendepunkt(— 2/2- e?)
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f(— ) e’ (2a*: (— g) +10a%) = e*- 2a% # 0 da a # 0 => Wendepunkt
[genauer. e*-2a® <0fira<0,d.h. maximale Steigung
e*-2a® >0fiura>0, d.h. minimale Steigung]

——) (2a- ( —-)+4) et =2 e3~0,0996

a>0: lim[(2ax + 4) - e¥] =00 a<0: lim[(2ax + 4) - e*]

X—00 l l X—00

0

oo oo — 0
(da die e-Funktion den Verlauf bestimmt)
a>0: lim[(2ax + 4) - e*]=0 a<0: lim [(2ax + 4) - e¥] =
X——00 / X——00 l &
— 0 0 [¢%) [¢%)

lim[(2ax + 4) - e™¥
X—00

{OOfijra>0

- 0flira<o

lim [(2ax + 4) -

X——00

_{0f1"1ra>0

o fira<o0

]

“]
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fa(x) =

QIP—‘

ax

Extrema:

fa'(x)=e*™ =1

fa“(x) =a- e

fa(X)=e™ —1=0 e® =1 In(e™) =In(1)® ax=0 x=0

> 0 fur a > 0 => Minimum
<0 fira <0 => Maximum

f“(0)=ae’=a ={
1

fa(o) = ;

Wendepunkte:

fa"“(x) = a- e*= 0 ergibt keine Losung, da e®* = 0 => kein Wendepunkt

a > 0: hml — X| =00 a<0: lim[i-eax—x]=0
X—00 al l X—00 aL
(o's) — 0 0 — 0
(da die e-Funktion den Verlauf bestimmt)
a> 0: lim[1 e —x]=0 a<o0: lim[l-e“x—x]=oo
X——00 a& X x——o0 a X &

0 (e'e] 0 I0e)

a > 0: Minimum (0/ %)
a < 0: Maximum (0/ %)

kein Wendepunkt

1
lim[--e
xX—o0o0 (4

ax __ X]

_{OOfiira>0
|0 flira<o0

o1
lim [—--e
X—>—00 (4

ax _ X]

_{0f1'ira>0
oo flira<o0
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