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DAS MATHEBUCH - Losung zu Aufgabe TJH4W6

Bestimmen Sie zu jeder Funktion die Nullstellen, Extrempunkte und Wendepunkte.

a) f(r)=—-222+8r—6

fl(z) = —4x+8
f(@) =—4
7() =0
Nullstellen
flz) =0
0=-22°4+8x—6 |:(-2)
=2 -4z +3
Typ =2+ V22 -3
r1=3 V x93=1
Extrempunkt

notw. Bed.: f'(z) =0
0=—-4x+8 |+4x

dr =8 | :4
T =2
hinr. Bed.: f'(z) =0 A f"(z) #0

f"2)=-4<0 = HP

y-Wert: f(z) =y

f2)=-2-2248.-2-6=2 = HP(2]|2)

Wendepunkt
notw. Bed.: f"(z) =0
0=-4 = Widerspruch

Da f”(x) = —4 konstant ist und nie 0 wird, besitzt die Funktion keinen Wendepunkt.
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b) g(z) = 0.523 — 3.12% — 4z + 8.4

g (x) =1.52% — 6.22 — 4
" (z) =3z — 6.2
g"(x) =3

Nullstellen

g(z) =0
0=0.52% —3.12% — 42 +84 |z =2

Das Horner-Schema kann hier aus technischen Grinden nur mit Brichen
dargestellt werden. Sie konnen selbstverstindlich mit den Dezimalwerten

rechnen.
1 31 42
72 —w 45
41 42
-2 -1 5 -3
1 41 21
2 "1 3 0
0=0522 —41zx+42 |:0.5
=22 - 82z +84
Ty3 =4.1+V4.12 -84
ro=7 V x3=12
Extrempunkt
notw. Bed.: ¢'(z) =0
0=15z% 6.2z — 4 |:1.5
_ 2 92 8
157 3
31 31\2 8
= 44/(= —
/27 15 (15) T3

1~ 4701 V z9~ —0.567

hinr. Bed.: ¢'(x) =0 A ¢"(x) #0

¢"(4.701) = 3- 4.701 — 6.2 = 7.903 > 0 = TP
¢"(~0.567) =3 (—=0.567) —6.2=—7.901 <0 = HP

y-Wert: g(z) =y
g(4.701) ~ —26.968 = TP(4.7 | —26.97)

9(—0.567) ~ 9.58 = HP(—0.57 | 9.58)

Wendepunkt
notw. Bed.: ¢"(z) =0

0=3z—-6.2 | +6.2

32 = 6.2 |23
31
= — =~ 2.067
T
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hinr. Bed.: ¢"(x) =0 A ¢"(x) #0

" 31)
g (15 =3#£0 v

y-Wert: g(x) =y

31 29341
oLy _ 2998 604 WP, (2.07 | —8.69
9 (15) 3375 > WP (2.07] )
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c) h(z) = —23 + 62> - 9r +4

W(z) = —32%+ 122 — 9
h'(z) = —6 + 12

h"(z) = —6
Nullstellen
h(z)=0
0=—2®+62>—92+4 |x1=1
-1 6 —9 4
1 -1 5 —4
-1 5 —4 0
0=—a?+5x—-4  |-(=1)
=22 —br+4
a3 = 2.5+ V/2.52 — 4
ro=4 V x3=1
Extrempunkt

notw. Bed.: h/(xz) =0
0=-3z2+122 -9 |:(-3)

=22 —4x+3

.’L'l/2:2:|:\/22—3

r1=3 V x9=1

hinr. Bed.: A'(z) =0 A A'’(z) #0

W'(3)=-6-3+12=-6<0 = HP
h'(1)=—6-1+12=6>0 = TP

h3)=-3"+6-32-9-3+4=4 = HP(3|4)
h(l):_13+6.12—9-1+4:0 = TP(1|0)
Wendepunkt

notw. Bed.: h’/(z) =0
0=—-6x+12 |46z

6x =12 | :6
T =2
hinr. Bed.: A”(z) =0 A  h"(x) #0
R"(2)=-6#£0 v

y-Wert: h(z) =y
h2)=-2246-22-9-244=2 = WP(2]2)
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d) i(x) = 22* — 522 — 12

i'(z) = 82° — 102
i’ (x) = 242 — 10
i"(z) = 48z

Nullstellen
i(x) =0
0=2z" — 522 — 12 | :2
=zt —2.52% — 6 | 2% =2
=22 2526
219 =1.25£V1.252 + 6
z21=4 V zm=-15 |z=+2
rT1=2 V x9=-2
Fiir zo = —1.5 < 0 gibt es keine reellen Losungen.
Extrempunkt
notw. Bed.: i'(z) =0
0 =8z° — 102
= z(82% — 10) | 1 =
0=8x2-10 | +10
8z? =10 | :8
z? =1.25 Van
o =v125~1.118 V x3=—vV1.25~—1.118
hinr. Bed.: () =0 A i"(z) #0
i"(0)=24-02-10=-10<0 = HP
"(V1.25)=24-1.25-10=20>0 = TP
i"(—V1.25) =24-1.25-10=20>0 = TP

y-Wert: i(z) =y
i(0) = —12 = HP(0 | —12)
i(V1.25) =2-1.25%> —5-1.25 — 12 = —15.125 = TP;(1.12 | —15.13)
i(—v1.25) =2-1.25% —5-1.25 — 12 = —15.125 = TPy(—1.12 | —15.13)

Wendepunkt
notw. Bed.: i"(z) =0
0 = 24z — 10 | +10
242°% = 10 | :24
2% = 3 ‘ \/>
12
) 5
1 12 0.645 V 9 1 0.645
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hinr. Bed.: i(z) =0 A i"(z) #0

i ( 15) ~ 30.984 # 0 v

/5
i (—\/1?) ~—30984 £0 v

5\ 2 5 989
i < 152) =92. <) -5 ——12= - —13.736 = WP1(0.65 | —13.74)

989
; <_ 152> _ 2 13736 = WPy(—0.65 | —13.74)
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e) j(z) = —0.252% + 23 + 222
§'(z) = =23 + 327 + 42
§"(x) = =32 + 62 + 4
"(x) = -6z +6
Nullstellen ’
j(x) =0
0= —0.2521 + 23 + 222
= 22(—0.2522 + = + 2) |21 =0
0=—0.250%++2 | :(—0.25)
= 2% —4x -8
1}‘2/3:2i \/22—|—8
To~ 5464 V x3~—1.464
Extrempunkt
notw. Bed.: j(x) =0
0=—2+ 32>+ 4x
=z(—2?+3z+4) |z,=0
0=—2%+3r+4 | (1)
=22 -3x—-4
.’132/3 =15+ V 152 +4
ro=4 V z3=-1
hinr. Bed.: j/(z) =0 A j"(z) #0
7"(0)==3-0°+6-0+4=4>0 = TP
§"(4) = =342 +6-4+4=-20<0 = HP
i"(-1)=-3-(-1)*+6-(-1)+4=-5<0 =HP
y-Wert: j(z) =y
§(0)=0 = TP(0 | 0)
§(4) = —0.25 4% + 43 +2.4% = 32 = HP;(4 | 32)
§j(=1)= =025 (=1D)*+ (=1)*+2-(-1)2=0.75 = HPy(—10.75)

Wendepunkt
notw. Bed.: j”(x)

Alle Rechte vorbehalten.

=0

0= —32°+6x+4 | :(=3)

4

2

g —2 _ =

T T 3

/ 4

Il/Qzli 12+§

T~ 2528 V a9~ —0.528
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hinr. Bed.: j”(z) =0 A j"(x) #0

5"(~0.528) = =6 (—0.528) + 6 =9.168 £0

y-Wert: j(z) =y
j(2.528) ~ 18.727 = WP1(2.53 | 18.73)
7(—0.528) ~ 0.391 = WPy(-0.53 | 0.39)
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) k(z) =1.20° — 5.252% + 623
K (z) = 62t — 2123 + 1822
E'(x) = 242° — 6322 + 36z
K" (x) = 722% — 126 + 36
Nullstellen
k(x) =0
0 =1.22° — 5.252% + 623
=23(1.202 = 5250 +6) |z =0
0=122%—-5252+6 |:1.2
=2% — 4375245
Tg/3 = 2.1875 £ V/2.1875% — 5
= 2.1875 4+ v/—0.215
Der Term unter der Wurzel ist negativ. = keine weiteren Nullstellen
Extrempunkt
notw. Bed.: k’'(z) =0
0 = 62* — 212° + 1822
= z2(62° =21z +18) |z1 =0
0=6z?—21z+ 18 | :6
=22 —3.50+3
T3 =175+ V1.752 — 3
To=2 V x23=1.5
hinr. Bed.: ¥'(z) =0 A E'(z) #0
K"(0)=0 = hinr. Bed. nicht erfiillt

E'(2) =24-23 —63-224+36-2=12>0 = TP
K'(1.5) =24-1.5° —63-1.5°+36-1.5=-6.75<0 = HP

Da k" (0) = 36 # 0 ist, liegt bei = 0 kein Extrempunkt, sondern ein Sattelpunkt vor

(siehe Wendepunkt).

y-Wert: k(x) =y

k(2)=1.2-2°-525-21+6-23 =24 = TP(2 | 2.4)
k(15)=12-1.5°-525-1.5"+6-1.53~ 2784 = HP(L.5|2.78)

Wendepunkt
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notw. Bed.: k" (z) =0

0 = 2423 — 6322 + 362
= z(242% — 63z + 36) |21 =0

0 = 24x% — 63z + 36 | :24
=22 — 2,625z + 1.5

x93 = 13125+ v 1.3125%2 — 1.5

T2~ 1.784 VvV z3~0.841

hinr. Bed.: ¥”(z) =0 A k" (x) #0

E"(0) =36 #0 v
E"(1.784) = 72 - 1.784% — 126 - 1.784 4 36 ~ 40.367 # 0 v
E"(0.841) = 72-0.841% — 126 - 0.841 + 36 ~ —19.042 40 v

y-Wert: k(x) =y
k(0)=0 = SP(0 | 0)
k(1.784) ~ 2573 = WPy (1.78 | 2.57)
k(0.841) ~ 1447 = WP5(0.84 | 1.45)

Der Wendepunkt bei z = 0 hat wegen k'(0) = 0 eine waagerechte Tangente und ist daher
ein Sattelpunkt.
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