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DAS MATHEBUCH - Losung zu Aufgabe GS4MFF
Bestimmen Sie zu jeder Funktion die Nullstellen, Extrempunkte und Wendepunkte.
a) h(z) =% —522+4

B (z) = 423 — 10z
B (z) = 122% — 10
h"(z) = 24x

Nullstellen
h(z) =0
0=za*—522+4 22 =z
=22 —-52+4
210 =25% V252 -4
z1=4 V zm=1 |z =2

=2 V x9=-2 V x3=1 V z4=-1

Extrempunkt
notw. Bed.: h/(z) =0
0 =42® — 10z
= z(42” — 10) |21 =0
0 = 42* — 10 | +10
42° =10 | :4
2? =25 Was

T =vV25~ 1581 V zx3=-v2.5~ —-1.581

hinr. Bed.: A'(z) =0 A h'"(z) #0

R"(0)=12-0°—-10=-10<0 = HP
R'(V2.5) =12-2.5—10 =20 > 0 = TP
h"(—v2.5) =12-2.5—-10 =20 >0 = TP

h(0) = 4 = HP(0 | 4)
h(vV25)=25>—5-25+4=-225 = TPy(1.58 | —2.25)
h(—v25) =252 —5.25+4=-225 = TPy(—1.58 | —2.25)

Wendepunkt
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notw. Bed.: h’/(z) =0

0=122%-10 | +10
1222 = 10 | :12
5 5
5 5
T \fﬁ ~0913 V ay= —\/; ~ —0.913

o

hinr. Bed.: h”"(z) =0 A W' (z) #

hl//

hl// <_

g) ~ 21.909 # 0 v

=5

g) ~ 2190940

5\ 2 5 19
>: () —5-6—{—4:%%0528 = WP;(0.91] 0.53)

1
> = 19 ~ 0.528 = WPy(—0.91 | 0.53)
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b) h(z) = z* — 822

B (z) = 423 — 162
h'(z) = 122% — 16
h"(z) = 24x

Seite 3/8

Nullstellen
h(z) =
0=2a*—8z2
= z2(z% - 8) |21 =0
0=2%-8 | +8
R VAR
Ty =V8~ 2828 V 13=-V8~ 2828
Extrempunkt
notw. Bed.: h/(z) =0
0 = 42® — 162
= z(42% — 16) |21 =0
0= 42* — 16 | +16
42° =16 | :4
2t =4 v
ro=2 V 1x3=-2
hinr. Bed.: A'(z) =0 A h"(x) #0
R'(0)=12-02-16=—-16 <0 = HP
R'(2)=12-22-16=32>0 = TP
R'(=2)=12-(-2)2-16=32>0 = TP
y-Wert: h(z) =y
h(0) =0 = HP(0 | 0)
h(2)=2"-8.22=-16 = TP;(2 | —16)
h(—2) = (-2) =8 (=22 =—16 = TPy(-2]| —16)
Wendepunkt
notw. Bed.: h’/(z) =0
0=12z% 16 | +16
1222 = 16 | 112
, 4

4 4
T = 5%1.155 V. z9=— 5%—1.155
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hinr. Bed.: A"(z) =0 A  h"(x) #0

" 4
h 3

~ 27713 £ 0 v

Vi)
B (—\@) ~_2TTI340

4\? 4 80
4 ~
b (\/;> _ <3) —8. = -5~ 8880 = WPi(L15| ~8.89)
80
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c) h(z) = —z* + 423

W (z) = —4a® 4 1222
h'(z) = —122% 4 24x
h"(z) = —24z + 24

Nullstellen
h(z) =0
0=—a+ 423
=23(—x+4) |2,=0
0=-x+4 | +x
o = 4
Extrempunkt

notw. Bed.: h/(x) =0
0= —4a® + 1222

=2?(—4zx+12) |z =0

0=—4xr+ 12 | +4z
dr =12 | :4
$2:3

hinr. Bed.: A'(z) =0 A h"(z) #0

R'(0) = —12-02+24-0=0 = hinr. Bed. nicht erfiillt
R'(3)=-12-3*+24-3=-36<0 = HP

Da h"(0) = 24 # 0 ist, liegt bei x = 0 kein Extrempunkt, sondern ein Sattelpunkt vor
(siehe Wendepunkt).

y-Wert: h(z) =y
h(3)=-3"4+4-3=271 = HP(3]|27)

Wendepunkt
notw. Bed.: h/(z) =0
0=—122% + 24z

=x(—12z+24) |z1=0

0=—12z+24 | +12x
122 = 24 112
To = 2

hinr. Bed.: A”(z) =0 A  h"(x) #0

R"(0) = —24-0+24 =240 v
B'(2)=—24-2424=-2440
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y-Wert: h(z) =y
h(0) =0 = SP(0 | 0)

h(2)=-2"+4.-22=16 = WP(2]|16)

Der Wendepunkt bei = 0 hat wegen h’'(0) = 0 eine waagerechte Tangente und ist daher
ein Sattelpunkt.
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d) h(z) =2* - 422 -5
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W (z) = 42> — 8z
R (z) = 122% — 8

h" (z) = 24z

Nullstellen
h(z) =0
0=at—42” -5 2=z
=22 —42-5
2y =2+£V22+5
z71=5 V z9=-1 |z =2
11 =vV5~2236 V x3=—Vbx—2.236
Fiir zp = —1 < 0 gibt es keine reellen Losungen.
Extrempunkt
notw. Bed.: h/(z) =0
0 =42 — 8z
= z(42” - 8) | 1 =
0=4z> -8 | +8
422 =8 | :4
22 =2 VAR
To=V2~1414 Vv z3=-V2=-1414
hinr. Bed.: A'(z) =0 A h'’(z) #0
R'(0)=12-0-8=-8<0 = HP
R'(V2)=12-2-8=16 >0 = TP
R'(—v2)=12-2-8=16 >0 = TP
y-Wert: h(z) =y
h(0) = =5 = HP(0 | —5)
h(V2)=22—-4.2-5=-9 = TPy(1.41|-9)
hM—V2)=22-4.-2-5=-9 = TPy(—1.41] -9)
Wendepunkt
notw. Bed.: h’/(z) =0
0=1222 -8 | +8
1222 = 8 | 112
9 2
Tt = 3 \ v

\F 0.816 V \/5 0.816
€Tl = — =~ U. Tog = —\/ =z~ —\U.
! 3 2 3
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hinr. Bed.: A"(z) =0 A  h"(x) #0

" 2
h 3

~ 19.596 # 0

Vi)
B (—\@) ~ —19.596 # 0
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v

v

= WP,(0.82 | —7.22)

= WPy(—0.82 | —7.22)
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