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1 Eigene Aufgaben l6sen

Dieses PDF-Dokument wurde interaktiv auf http://www.fersch.de erstellt.
Um eigene Aufgaben zu losen, klicken Sie hier:

lineare Gleichungen

quadratische Gleichungen

N NN
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Eigene Aufgaben lsen

Grundwissen

1.1 Grundwissen

1.1.1 Lineare Gleichungen

1.1.2 Quadratischer Gleichungen

a-b-¢ Formel (Mitternachtsformel)

ar?+br+c=0

—bEVb:—4-a-c

Ty/2 = 2. a
Diskriminante:
D=b—4-a-c

D = 0 eine Losung
D > 0 zwei Losungen

D < 0 keine Losung

Umformen
ar’ +c=0
ar’+c=0 /—c

ar’=—-c /:a

Ty =4/ 2F

p-q Formel

2 +pr+q=0

2
Ti/2 = *Bi <B> -4

2
Diskriminante:

D=(3)"~q

D = 0 eine Losung
D > 0 zwei Lésungen
D < 0 keine Losung

x-Ausklammern

ax®+br =0
z(ax+b) =0
—b
1 =0 V Ty = —
a

Satz von Vieta

2>+ pr+q=0
(x—ax1) - (x —22) =0
T1+ X2 = —p

Ty -T2 =4
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Lineare Gleichungen ax +b =10

2 Lineare Gleichungen ax +b =0
2.1 Aufgaben

20 =0
—iz=0

6z —36=0
3x+3=0
—lz+4l=0
—ﬁm—I—lZ—O
3 6 —
%m—?zO
ZIE73:

1
2
3
4
5
6
7
8
9) —22+4=0

NN AN N N N N SN
N N N

r—2=0
—1%93—1020
dr—8 =0
—Zr+28 =0
Sr+22=0
%x—&-Q%:O

8
1]%3:“0% =0
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Lineare Gleichungen ax +b =10

Losungen

2.2 Losungen

Aufgabe (1)
20 =0
r=0=2=0
r1 =0; 1-fache Nullstelle
Aufgabe (2)
f%:c =0
r=0=2=0
x1 = 0; 1-fache Nullstelle
Aufgabe (3)
6x —36=0
6z —36=0 / + 36
6x=36 /:6
36
=2
6
z =06
r1 = 6; 1-fache Nullstelle
Aufgabe (4)
3xr+3=0
3r+3=0 /—3
3z = -3 /:3
_ -3
3
z=-1
r1 = —1; 1-fache Nullstelle
Aufgabe (5)
—5T + 4% =0
— Itz +4i = / —43
o=y (Y
4l
T = _f
2
=9
1 =9; 1-fache Nullstelle
Aufgabe (6)
“2p4l-g /-1
g _ ¢ 8
N A=
r=—3
3
1
T = 41
T = 7 1-fache Nullstelle
www.fersch.de 4



Lineare Gleichungen ax +b =10

Losungen

12-2=0
%x—2:0 /+2
Z:U:22 /:%
.T:I

4
r =38

Tr—3= +
‘11‘ 3=0 /+3
x:I

1
r =12

r1 = 12; 1-fache Nullstelle

x1 = 2; 1-fache Nullstelle

r—2=0

z—2=0 /+2
r=2
x1 = 2; 1-fache Nullstelle

1l —10=0

—1iz—-10=0 /+10

- 1%; =10 /:(-1})

10
T=—7
,1%
T =-8

z1 = —8; 1-fache Nullstelle

dr—8 =0

45 -8=0 /+8

Aufgabe (7)

Aufgabe (8)

Aufgabe 9)

Aufgabe (10)

Aufgabe (11)

Aufgabe (12)
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Lineare Gleichungen ax +b =10

Losungen

dr =38 /4
L8
4
r=2

r1 =2; 1-fache Nullstelle

x1 =5; 1-fache Nullstelle

Dr+22=0 /-22

9 © 81

x1 = —9; 1-fache Nullstelle

154z +10% =0
11 2 _ 2
v —105
14
25
r=-7
r1 = —7; 1-fache Nullstelle

Aufgabe

Aufgabe

Aufgabe

Aufgabe

(13)

(14)

(15)

(16)
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Quadratische Gleichungen ax? + bx +c =0

3 Quadratische Gleichungen az? + bx +c¢ =0

3.1 Aufgaben

2 +2r—24=0
22 +32x—-10=0
22 —z=0
22 —8x—20=0
22 -8x+15=0
—22? —22+3=0
22 —4x+7=0
— 22 +4x—-7=0
222 + 42 =0

Lo2 420 4+5=0
—222+3z+4=0

e e e e e e N e N S S e e e

224+6x—2=0
—122+2245=0
%2;“4*031
8224, 4 131 —
_%]812 %8x+7‘7‘%
x2+5x—0
-3z =0
,570
12x2+12$—0
B PR Mt
%5 B

— 5T +%x+77—0
20 2 3I+313 0

:z: 29
—gac —i— w—i-f 0
2 22x+44—0
—§x —|—42a:—0
%3922_%1,_246:0
3z —332=0
—lixQ 102 —15=0
422 -8z =0
_%x2+222$+246_0
B2 4222 =0
]11 2+10225 81670
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Quadratische Gleichungen az? + bz +c =0

Losungen

3.2 Losungen

Aufgabe (1)
222 =10
Ablesen
222=0 /:2
212 =0
Aufgabe (2)
—%xZ =0
Ablesen
L0 /i)
T1/2 — 0
Aufgabe (3)
622 —36=0
a-b-c Formel
p-q Formel
Umformen 61'2 + Oz —36=0 9
602—-36=0 /+36 b T0EVP-46 bz +00$—63E§0 /:6
6z>=36 /:6 1/2 2.6 Al —6=
, 36 —0 =+ /864 0 0\ 2
v =G 0+ 9 394
= 2,449 — o9 | VP 712 =0+ V6
1 = 4 Ty = —2 - _0+29,%94 - ~0-29,394 T1/0 =0+2,449
T 1 27T r1=2,449  xp = —2,449
T = 2,449 Ty = —2,449
Aufgabe (4)
322 +3=0
p-q Formel
Umformen a-b-c¢ Formel
7 13=0  J=3 | 2 t0r+3=0 30240z +3=0 /:3
9 i —0++02—-4-3-3 224+ 0x+1=0
3z° = -3 /:3 Ty = 5 5
Ko I:? T2 = 2 2
cihe Lostng Diskriminante negativ keine Loesung 212 =0%£v-1
Diskriminante negativ keine Loesung

Aufgabe (5)
—322+45 =0
a-b-c¢ Formel
L . p-q Formel
Umformen a2+ 0445 =0
I 4l=0 -4l 002 -4 (=4) -4k | —feP40r+di=0  /i-f
Y A ) i 2 (1) 2? +0z -9 =0
41 2 2
p —0++/9 0 0
1’2 7% $1/2:_7\/7 xl/Q:_Ei (2> —(—9)
I::l:\/g I1/2—0i13 x1/2=0:t\/§
SU173 1'2—*3 0_'__3 0—3 $1/2:0:t3
Lﬂl_j 932:_71 .’131:3 .%'2:—3
Tr1 = -3 To = 3
Aufgabe (6)
www.fersch.de 8



Quadratische Gleichungen az? + bx + ¢ = 0 Losungen

—%12—1—%:0
a-b-c¢ Formel
p-q Formel
f%szrOer%:O
s ; S04 () g | etrowii=0 /]
—zx"+5=0 /_§ T1/2 = 5 2 x2+0x—%:0
Sl o L (=D (=3) 2
3 .6 3 0L /2 0 0 1
p2 = _0 B 9 Tip=—5 % 2/ \ 4
__§ Ti/2 = 11 2 2 4
3 1
r =4+ i O:I:% .131/2—0:|: —
=1 g=-1 f1/2 =T !
1—3 2 = 2 g3 2 $1/2*01|:*
0+3 0-3 1 2 1
T = _1% To = _1% $1:§ 3;2:—5
Il—fé SCQ—%
Aufgabe (7)
11}2_2:0
a-b-c¢ Formel
122 400 -2=0 p-q Formel
Umformen 1
xT 2 0 /+2 X1/9 = 4 4
2_ 2 —0£v2 0 0\
r=+8 0+1,414 _
11 =2,88  ay=-2,88 | T 1 il/:gi;@szs
0+1,414 01,414 1/2 :
T = B — To = B E— I = 2,828 Tg = 72,828
2 2
r1 = 2,828 To = —2,828

Aufgabe (8)

a-b-c Formel

%1‘2—1—01’—3:0 p-q Formel

Umformen 1

I:7-3=0 /+3 Ok ody (59 P +0e—-3=0 /:
Z1/2 = 1 2 _

%13:3 /:% 2.3 r*4+0r—12=0

23 _—0£438 0 02

z T T2 = 1 I1/2:*§i 3 - (-12)

1
z = +/12 1 = 0+ il 732 21j2 =0+ V12

2 - $1/2:Oi3,464
flzﬂ ry= LT LT T a6 = 3,464

2 2
T = 3,464 To = —3,464

Aufgabe (9)

www.fersch.de 9



Quadratische Gleichungen az? + bz +c =0

Losungen

—2224+4=0
a-b-c Formel
p-q Formel
Umformen —22% 40z +4 =0
- ~04,/02—4-(-2) -4 —222+0x+4=0 =2
—227 + 4= /~4 T1/2 = =2) 224+0x—-2=0 /
—222=—-4  /:(=2) 2-(-2) -
, —4 —04+/32 0 0\ 2
i “2=——g — na=-3%(3) -
0+ 5,657
. _—i1\/4§14 — 1414 | PT T 4 T2 =0+ V2
=4 T2 =5 _ 0+5,657 _ 0-5,657 | 12 =0%1,414
= Te=—T z1=1,414  x9=—1,414
Tr1 = —1,414 To = 1,414
Aufgabe (10)
22 -2=0
a-b-c Formel
p-q Formel
Umformen 122 4+0x—2=0
122 -2=0 12 —0+ /02 —4-1-(-2)
122 =2 /:1/ e \f2'1 e 2=0 2
2 -0+ 8 0 0
ot =2 = mp = (2) —(~2)
_ 049,828
. _—11\/4514 — | T T2 =0+ V2
=4 T2==5 ~ 0+2,828 ~ 0-—2,828 Tio=0+1,414
ey =T o1 =1,414 w9y = 1,414
z1 = 1,414 1= 1,414
Aufgabe (11)
—%x2+2x:0
a-b-c Formel
x-Ausklammern 1 2 . p-q Formel
T 20 =0 Tyt 2 0=0 1
2
a(—ir+2)=0 N | 244/ —4-(=35) -0 1242 40=0 /:-1
, v 2 (-1) 26z +0=0
,?TC‘FQ: /*? —2:|:\/1 _6 (—6) 2
—5r=72 [i(ss) | =T T2 = E (2) -0
S —2+2
"= — rp =35V
To =06 Ty = —%5— To = 5 r1 =6 zo =0
3 3
xr1 = 0 T = 6
Aufgabe (12)
—222 —8x =0
a-b-c Formel
x-Ausklammern p-q Formel
222 —8x =0 —22% =8z +0=0
x(—2x—-8)=0 —|—8:|:\/(—8)2—4~(—2)-0 —22% —8x+0=0 /=2
T1/2 = 5. (=2 2 +4x+0=0
wo8=0 %8 +8+ /6l [y
T = /( ) Ti/2 = 4 1‘1/2——2 9 -0
S 8+8 a4 i
-2 Tijp = Ti/2 = —
71 =0 8+38 88 Tijp =242
To = —4 $1_j $2:7_4 z1 =0 To = —4
Ir1 = —4 To = 0

www.fersch.de
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Quadratische Gleichungen az? + bz +c =0

Losungen

Aufgabe (13)
22—z2=0
a-b-c Formel p-q Formel
x-Ausklammern
122 -z =0 122 —24+0=0
z(lx —1)=0 +14+ (_1)2_4.1.0 22 —2+0=0
T1/2 = 2
L 2-1 -1 (-1)
lzr—1=0 /+1 R, == < =) -0
1z 211 /1 I1/2:T 1 1
_ = 1+ = il
T T2 = n2 =5
ra=1 =Ty My R
£E1:1 1’210 1‘1:1 .232:0
Aufgabe (14)
1 2., _
5:}52—59;_0
a-b-c Formel F |
p-q Forme
x-Ausklammern 5 o
%xf_g;;:o 533—53:24—0—022 1 %$2_§x+0:0 /%
(52 —3)=0 +5 =+ —3) —4-5-0 332—1556-1-0:0
T1/2 = 9. L
1 2 2 2
l._2_9 42
AL IR y2e /o
2 g3 2 Ty/9 =
x:% 2:|:£
! 331/2—3 3
z1=0 g+]g 2_2
Ty =13 x1:313 22313
— 11
1’1—13 SCQ—O
Aufgabe (15)
222 —5x =0
a-b-c¢ Formel p-q Formel

x-Ausklammern

222 — 5z =0 222 —52+0=0 222 — 5z +0=0  /:2
_ 2 _ 9l _
x(2e—-5)=0 454 4/(=5)%—4.2.0 r° =250 +0=0
T1/2 =
_5— 2-2
2r —5=0 /+5 45+ /05 Tijy = —
2 =5 /2 Tig=—""
P 545
2 Lij2 = —F— Ty =1-=+
=0 LBt .l .
—9ol 1= — 5 = — $1/2_
2 2 B 14 B 4 B 14
1 =25 o =0 xp =23
Aufgabe (16)
22422 -24=0
a-b-c¢ Formel
p-q Formel
122 +22—24 =0
-2+ /22 —-4-1-(-24)
Ti/2 = 71 2?4220 —-24=0
—2++/100 2 2\ 2
T = —%5 Typp=—7 % () —(—24)
_ 2 2
2410
Ty = —FH Zi9=—-1%£V25
—2+210 -2-10 Ty =—-1+£5
T =— To = ———
2 2 1 =4 To = —6
r1 =4 To = —6

www.fersch.de
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Quadratische Gleichungen az? + bz +c =0

Losungen

Aufgabe (17)
224+32—-10=0
a-b-c¢ Formel p-q Formel
122 4+32z-10=0
—-3+./32-4-1 224+3x—-10=0
T1/2 = 2.1 3 3 2
—3++/49 Ty =—oF () - (-10)
x1/2 = # 2 2
-3£7 1 /1
[1;1/2 = 5 .%'1/2 = _15 + 121
=347 =37 B 11:t31
T 2T 2T T
T =2 To = —5H T =2 To = —5
Aufgabe (18)
22 —2=0
a-b-c¢ Formel p-q Formel
x-Ausklammern
122 —z =0 122 —2z+0=0
r(lz —1) =0 F1+4/(-1)2—4.1.0 | @ —x+0=
L1/2 = _ _ 2
o 21 1 (-1)
lx—1=0 /+1 VI I1/2__7i o ~0
lx =1 /1 T1p = T
1 1 1
_ = 1+ - -
T T1j2 = —5— Tz =5
z1 =0 1+ 1-1 1
$2:1 T = —(7— xQZT I1/2—§:|:§
zy =1 l‘QZO L1 = 1‘2:0
Aufgabe (19)
22 —8:—20=0
a-b-c Formel
p-q Formel
122 — 82z —20=10
—i—Si\/—S Z_4-1-(-20
19 = ( )2 : (-20) 22 82 -20=0
+8 4+ /144 8 -8)\?
xl/2:T xl/QZ_Ti ()) _(_20)
8+1
1‘1/2:7 33'1/2:4:|: v 36
8 + 8—12 901/2=4i6
= T2 = x1 =10 To = —2
T = 10 To = -2
Aufgabe (20)
22 —8x+15=0
a-b-c Formel
p-q Formel

122 — 8z +15=0
+8+4/(—-8)°—4-1-15

T1/2 = 2.1

+8+ /4
T = —%

843
Li/2 = —5—

8+ 8—2

xlzT xQZT
r1 =95 To =3

2 —8x+15=0

1)y = —_78 + ((_8)>2 —15

£1/2:4:|:\[1
I1/2:4:|:1
.%1:5 1’2:3

www.fersch.de
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Quadratische Gleichungen az? + bz +c =0

Losungen

—%x2—2x+3:0

Aufgabe (21)

a-b-c¢ Formel

—322 =25 +3=0
124 /(-2) —4-(-3) 3

Ty/2 = 5. (—L
+24+/8
T1/2 = 2
2+ 27828
M= g
2+ 2,858 92— 2,828
e e
3
w1 = —T,243  xy=1,243

p-q Formel

12?2 —20+3=0 /:-
22 +6x-9=0

21/ = —g 4 (g>2 (-9

l‘l/g =-3+VI18
1/ = —3+4,243
w1 =1,243 @9 = —T7,243

1
3

22 —4x4+7=0

Aufgabe (22)

a-b-c¢ Formel

122 —4x+7=0
+4+4/(-4)°—4-1-7

2-1
+4£+/-12

Diskriminante negativ keine Loesung

T1/2 =

T1/2 =

p-q Formel

22 —4x+7=0

e e (50)

1'1/2:21\/*3

Diskriminante negativ keine Loesung

—a224+42-7=0

Aufgabe (23)

a-b-c¢ Formel

—2?2+4r—T7=0
—4+ /42 —4-(-1)- (-7

2-(-1)
—4++/-12
—2
Diskriminante negativ keine Loesung

T1/2 =

Ti2 =

p-q Formel

—?+4x—-7=0 /:-1
22 —4zx+7=0

S

$1/2:2:t\/_3

Diskriminante negativ keine Loesung

Aufgabe (24)

222 +4x =0
a-b-c Formel
x-Ausklammern p-q Formel
227 + 42 =0 202 +4xr+0=0
z(2x+4) =0 A+ VA2 =490 202 4+ 42 +0=0 /:2
Tij2 = 5.9 22 4+2x4+0=0
20+4=0 /-4 —4+/16 2 2\
2 = —4 /:2 T2 =~ Tip=—==% () -0
—4 —444 2 2
1‘27 T1/2 = 4 x1/2:—1:|:\ﬁ
T = Ty =
Ty = —2 4 4 1 =0 To = —2
SC1:0 1'2:—2
Aufgabe (25)

www.fersch.de
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Quadratische Gleichungen az? + bz +c =0

Losungen

—322+25+5=0

a-b-¢ Formel

f%x2+2$+5:0
—2+4/22-4-(-4)-5

T1/2 =

2-(~3)
-2+ V14
371/2 = 771
_ —2+£3,742
T1/2 = 1
-2+ 3,742 —2-3,742
B = T

z1=—1,742 29 =75,742

p-q Formel

—322+25+5=0 /=%
22 —42x—-10=0

o= (G2) -

II}'l/Q =2+£V14
Typy = 243,742
21 = 5,742  my—= —1,742

2224 3x+4=0

Aufgabe (26)

a-b-¢ Formel

—22243z+4=0

—3+,/32-4-(-2)-4

e 2-(~2)
—3+41
x1/2 = T
. —346,403
Ve = T
—3+6,403 —3-6,403
r=— To = ———

21 =—0,851 x5 =2351

p-q Formel

222 4+32+4=0 /=2
xQ—I%x—QzO

1 11 2
- ((?» (<)

l’l/ngi 217

Qo | W
o ©

w19 = 41,601
21 =2,351 a5 =—0,851

W

22 4+6x—2=0

Aufgabe (27)

a-b-c¢ Formel

122 4+62—-2=0

—6+,/62—4-1-(-2)

T1/2 =

2.1
—6+ 44
T1/2 = B)
—6+6,633
T1/2 = 2
—6 46,633 —6 —6,633
T = ——— Ty =

2
z1 = 0,317 T2 = —6,317

p-q Formel

22 +6x—2=0

1/ = —g + (2)2 _(-2)

I1/2 =-3+vl1l
1'1/2 = —3i3,317
21 =0,317 x5 =—6,317

—%x2+2x+5=0

Aufgabe (28)

a-b-c¢ Formel

—322 +25+5=0
1
—2+,/22-4-(=3)-5

T1/2 =
2-(—3)

—2+,/103
T1/2 = 2

2+ 3 266
Ty = T3

—2+ 3,366 —9 3,266

T = —"F— Tg = ——5——

2
—3
z1=-1,800 o =17,899

Wi

p-q Formel

-3 +25+5=0 /:i—3%
2?2 —6x—15=0

I

x1/2 =3+v24
1'1/2 :3Zl:47899
1 =7,809 x5 =—1,899

www.fersch.de
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Quadratische Gleichungen az? + bx + ¢ = 0 Losungen

Aufgabe (29)

%x2—x—|—420

p-q Formel

a-b-c Formel
%xz —x+4=0

%xQ—x—Hl:O /%

/(-1 -4 54 2%~ 20 +8=0

€T =

1/2 2.% _9 (_2) 2
/T Typ=— F\(5) 8

T1/2 =

1'1/2:1:':\/—7

1
Diskriminante negativ keine Loesung Diskriminante negativ keine Loesung

Aufgabe (30)

_ 8.2 __ 24 31 _
190 — T+l =0

a-b-c Formel
) p-q Formel
8 24 31
24 242 8 31 8 .2 _ 24 31 _ ._ 8
o _+@i\/(—4—9) —4-(=g5) - 15 72ﬁx37§§+3570 /[~
1/2 — ] x xr — =
2+ (—3) ; ~
24 15
+Ei 1@ 5131/22—*i <> —(-10)
R [ 2 2
24 41 1 1
rip = 25 I C R
—a0 1 1
24 ? 24 1 T10=—1=-%3
_ptlz _ G917 1/2 2772
Ty = 16 2= 16 xp =2 T2 =—5
;@ 5 49
Xrp = — ro =
Aufgabe (31)
32,2 32 73 _
—BIY gt T =0
a-b-c Formel
p-q Formel
32 2 32 73
2 32,2 32 73 _ .32
BB - (-B) TR | B -BeatEo0 /B
Ti/2 = 2.(_2) z+x—-20=0
81 5
32 52 1 1
51 £/ 1257 L1/2 = 9 + (2> - (—20)
e
1 1 [ 1
Qigg = —— +4/20-
Ty = 3 : /2 2 04
/ _& 1. "1
B —_= -
&2+33 & 33 R
T1= " 6 T2 =~ 61 1 =4 Tg = —95
81 81
T = -5 To = 4

Aufgabe (32)

www.fersch.de 15



Quadratische Gleichungen az? + bz +c =0

Losungen

—1&952—&—535:0
a-b-c¢ Formel
x-Ausklammern 112 54 0—0 p-q Formel
—11z?2+52=0 4 -
2
z(—12z+5) =0 . __5:|:\/5 —4-(-17)-0 —132>+52+0=0  /:-1%
, Ve 2. (—19) 2 —4x+0=0
—1gz +5=0 /*51 ~54++/25 —4 (-4)\?
= -5+
SRST Tip = o7 12 =2+ V4
—23 =242
=0 548 55 e —0
T2 =4 T = ~21 T2 =5 T = T2 =
T = 0 To = 4
Aufgabe (33)
—%xQ —3xz=0
a-b-c Formel
x-Ausklammern -
i 23 t0=0 p-q Formel
Ls 34,/(=3)%—4-(=2) -0 :
z(—r—3)=0 L BEYEy -4 () “322 33 40=0 /-3
, 1z = 2. (=3) 2?2 +4x+0=0
Tyrod=0 /A8 +3+19 4 1\
71.%:3 /: (71) $1/2_ _1l .’1’,‘1/2:—*i by -0
3 3+3° 2 2
"If—j x1/2_ T 1'1/2:72:l:\/11
0 —13 Trjp=—242
T = 3+3 3-3 L/2
gj2:—4 (L‘lz i 1‘2: 1 [L‘l:O x2:—4
—13 —13
xr, = —4 ro = 0
Aufgabe (34)
ng -5=0
a-b-¢ Formel
S22+ 0x—5=0 p-q Formel
Umformen —04,/02-4. g - (-5)
5.2 15— /_|_5 Ti/2 = 5.5 g$2+01‘*5:0 /g
Be2=5 /2 9 2?40z —-9=0
5 ’ —04 /115 0 0\ 2
"3 nEs T np=-3+|(3) ~9
_ 1
Z‘—i\/g 1.12_0:|:3§ {L'l/QZOZlZ\/g
T = rg = -3 / 1% 219 =0+3
0+ 33 0—3% t1=3 xy=-3
1= i T2 = i
15 5
T = 3 To = -3
Aufgabe (35)
www.fersch.de 16



Quadratische Gleichungen az? + bz +c =0

1222 + 122 =0
a-b-c Formel p-q Formel
x-Ausklammern
1227 + 122 =0 1222 +1224+0=0 1222+ 122 +0=0  /:12
z(12z+12) =0 124+ V122 —4-12-0 2+24+0=0
T1/2 = 2
2-12 1 1
Rr+12=0 /-12 —12+ /144 xl/gz—i,/<) -0
120=—-12  /:12 R VI 2 2
_—12 _123h 1 1
T neT ne= e g
2y =0 —12 £12 ~12 12 1
2o = —1 Ty S fij2= 5%y
1’1:0 1'2:—1 1‘1:0 .%‘2:—1
Aufgabe (36)
f%x2+1%z+2% =0
a-b-c Formel
—%ﬁ + 1%:10 + 2% =0 p-q Formel
_q28 4 \/152 4 (—8) .24
_ Tlas 25 25 25 6 23 4 _ ._ 6
25 22 -8 —-9=0
23 19
—lg5 £4/5% -8 (—8)\?
23 2
x12:—1%i2g T10 =4+ V25
/ _% 1’1/2 = 4:l:5
23 2 23 2
1= 13 T2 — 12
25 25
T = -1 To = 9
Aufgabe (37)
—pa? —222 435 =0
a-b-c Formel
—%xQ — Q%x + 32—65 =0 p-q Formel
R (28) 4 ()35
T1/2 = 2. (=2 —3p1? =23 435 =0 /-3
(=) 22482 —-9=0
22 24
+255 +£4/125 8 ]\ 2
2= -5 T2 =g E (2) - (=9
22 o Tor
xlz:Q%i?)g xl/g—*lli 25
/ _% x1/2 =—445
222 433 222 _ 33 rp=1  wp=-9
T = To =
1 _18 2 _18
25 25
1 = -9 T = 1
Aufgabe (38)
www.fersch.de 17




Quadratische Gleichungen az? + bz +c =0

Losungen

—§x2+ix+7520

a-b-c Formel
f%x2+%x+7§:0
1 12 1 7
_—zi\/Z —4-(—5) 7%
xl/Z_ 9. _l)
8
—1+V4
x1/2:7_l
1
=+ 2
T1/2 = 4_;
1, 4 1
-7 12 -7—2
Iy = 1 T2 = 1
1 1
$1:—7 $2=9

p-q Formel

B1/g = —_72 + \/<(_22)>2 — (—63)

.731/2:1:&\/674
$1/2:1i8
£E1:9 (EQZ—?

20 .2 33 13 _
L —|—349x—|—349—0

Aufgabe (39)

a-b-c Formel
p-q Formel
20,.2 33 13 _
2 20,2 33 13 _ . 20
*3%3i\/3%3 —4-%3 3% T H3pr+35 =0 /i
Tij2 = 5. 20 z°+92x+8=0
19 0 o2
33 8
o _34Tai 84T) $1/2=—§:|: <2> -8
Ti/2 = —40
49 1 1
_ 3% £2% 219 = —4= £4/127
Ti/2= 10 2 4
e LI
—3% + 27 —3% 28 | 12Ty
Ty = 40 T = 10 1‘1:_1 1‘2:—8
49 19
T = -1 Tog = -8
Aufgabe (40)
—%xz + %x + % =0
a-b-c Formel
p-q Formel
—sx?+ 5+ 8=0
4 2 4,2 4 8 _ .4
AV -1 (85 | pergErs=0 /i
Ti/2 = 3 22—2-2=0
2 (-3) : 2
51 :cmi\/(( ) - -2
Ti/2 = —5 2 2
9 1 1
4 1
:U1/2:_§j[1§ T2 =5 E\ 2
8
-3 1 1
9 _
4 Ty =—-F1=
1l —do1p | Tt
T = 3 T2 = 8 T1 =2 To = —1
9 9
Tr, = -1 ro = 2

Aufgabe (41)

www.fersch.de
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Quadratische Gleichungen az? + bz +c =0

Losungen

—2222 — 222445 =0

a-b-c Formel
- Formel
—2222 222 +45 =0 -
2 2)\2 2 4 2,2 2 4 _ . 2
Ty/2 = 9 ( 22) z4+x—2=0
R 1 1\°
2 4
25 /445 Typp=—5*+ <> —(-2)
1‘1/2 = ? 2 2
9 1 1
_2%:|:6% Tip=—5+ /2=
T1/2 = _44 % 1 1
2§+6§ 22 — 62 np =yl
T1 = 1 L2 = 1 r1 =1 To = —2
T = -2 Tog = 1
Aufgabe (42)
—%J;2 + 4%3: =0
a-b-c Formel
x-Ausklammern 7gx2 + 4%:1: +0=0 p-q Formel
7%$2+4%z:0 42 + \/422 4 ( 7) O
7 2\ —43 3 —4-(—g)"
z(—gr+43) =0 T/ = 3 23 - ? —sx?+42240=0 /:-]
Tr4+42 =0 /—42 (=5 2* —6c+0=0
—Tr 442 = —42 42 7
PR A 1 _hEVH 6 (-6)\*
e 9 T2 = _15 Ty =—— E —] -0
*4% 2 192 2 2
rT=TT vy = 5 EAS T2 =3+V9
331—09 / —lg I1/2:3:|:3
2 2 2 2
1 5 2 5
—13 —13
T = 0 Tg = 6
Aufgabe (43)
3 6 46 _
a-b-c Formel
S2at— Fr—-28=0 p-q Formel
2
+469 + (_%) -4 439 (_2%) 3 6 46 3
T2 = 5. 5 @xg—@x—2E:0 /35
49 22 —20—48 =0
6 36
ta5F\ 10 —2 (-2)\?
T np=— () -
6 %
x12:@i7 $1/2:1:|:\/49
/ 4% I1/2 = 1:':7
6 , 6 6 6
——"—7 - — = :8 :—6
gy =287 pg= 28 7 T1 L2
49 49
T = 8 T = —6
Aufgabe (44)

www.fersch.de
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Quadratische Gleichungen az? + bz +c =0

Losungen

5,2 _ql, . _
gx 3390—0

a-b-c Formel
);—Azuskl?mmern 222 —3ix4+0= p-q Formel
gr° — 33z = 1 1\ 2 5
5 1y +35+4/(-33)"—4-2-0
(52 —33) =0 Tijp = — V 35) 2 502 _3lp40=0 /:3
5 1 1 2% 22 —6x+0=0
g7 =33 =0 5/+3§ +34 +£,/11% 6 (—6)\ 2
9T =33 /3 T1/2 = T Tijp=——F* — =0
r =2 33 £33 Z1 0 =3+ /0
9 T1/2 11 1/2
x1 =0 1, 1 1 /2 =3%3
$2:6 x1_3§—‘y—13§ x2_3§—13§ 1’1:6 (EQ:O
15 15
xr1 = 6 T = 0
Aufgabe (45)
1422 =102 —15=0
a-b-c Formel
~1122 102 -15=0 p-q Formel
2 1
A0 V1P =4 (-13) (-15) | i1 qop_1520 /o1
v 2. (—19) 2?48z +12=0
o +10 £ v25 8 ]\ 2
1/2_ _2% {1:‘1/2:—§i (2> —12
10+£5
V12 = o1 T2 = _i i ;/ZI
10+5 10-5 /2= 3
T = 1 T = 1 .’El——2 .1?2——6
—23 —23
T = —6 To = —2
Aufgabe (46)
42 —8x =0
a-b-c Formel
x-Ausklammern p-q Formel
422 —8x =0 4272 -8 +0=10
_8) = 2 _ _ .
z(4x —8) =0 48+ 1/(—8)2—4-4-0 4925 8x+0=0 /4
Tijg = 51 z¢—=2x+0=0
de—8=0 = /+8 +8+ /64 —2 (-2))
4z =8 /4 $1/2:T 1171/22—7:‘: N -0
8
v=7 x1/2:8i x1/2:1i\/1
r1 =0 8+ 8—8 ryp=1=%1
To =2 ml_T mz:T T =2 o =0
I = 2 Tg = 0
Aufgabe (47)

www.fersch.de
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Quadratische Gleichungen az? + bz +c =0

Losungen

24,2 | 922 46 _
— 39t 25T +235 =0

a-b-c Formel
p-q Formel
24,2 22 46 _
2 4 4 24,2 22 46 _ .24
021027 4. (%) .ok et t2Br =0 /-3
Ti/2 = 2'(_%) ¢ =52 —-6=0
22 37 ) -5)\°
222 4, /1137 xm_i\/<( )) — (=6)
Li/2 = I8 2 2
19 1 1
—222 4 33 Ty =2= +4/12-
Ty = —2 T 2T 4
Yz 8 1, .1
9 —2- 432
—222 4 33 —222 _33 T1/2 =25 =95
L= _48 T2 = _48 r1 =6 T2 =—1
9 9
I = -1 Tog = 6
Aufgabe (48)
%mQ + 2%:10 =0
a-b-c Formel
p-q Formel
x-Ausklammern B802492,00=0
3e” +25x =0 7 32 22 8 8.2 92 8
HEet92)=0 _ 23t y25 —4eare0 zp¥ +25040=0 /:g
27 3 Ti/2 = 5.8 r“+92x+0=0
27 5
287:v+232=0 /8—2§ —22 4 ,/7% $1/2=—2i (9) 0
we=-25 /igy Tl =15 2 2
—22 27 1 1
r=—5" _ —22+22 Ty = —d5 £1/20;
& /2T e 1
Tr1 = 27 — 4= _
22— 9 ~23+23 23 -op | o R
2 xr, = 16 T2 = 16 1 =0 Tog = —9
27 27
Tr1 = 0 To = -9
Aufgabe (49)
D22 +222=0
a-b-c Formel
p-q Formel
x-Ausklammern 20,2 192,10 =0
f1e +282 =0 h ; 2, /922 20 20 2 | 52 20
81 9 Ty = 5. 20 2 +92+0=0
81 5
grt2=0 /-2 —92 4, /418 Ty = -2k (9) _0
—22 51 1 1
= N . 22 +22 T1jp = —d5 +4/207
& VR & 1,1
€r1 = 81 — 4= -
vy = 0 25 +25 23 23 | Twz=Ti R
2 xr1 = 40 T2 = 40 3’;1:0 $2:_9
81 81
Ir1 = 0 To = -9
Aufgabe (50)

www.fersch.de
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Quadratische Gleichungen az? + bz +c =0 Losungen

13222 + 10&2 + 832 =0

a-b-c Formel
p-q Formel
1382% +10&2 +842 =0
—1022—5i\/1022—52—4~1%-8% 1222 + 1022z +832 =0  /:14
m1/2: 2.1£ x2+7$+620
25 - N
2 21
—1055 £4/515¢ Ty =—5=* () -6
Ty)2 = oz 2 2
2 % 1 1
B —10% + 75 .Tl/g = 6-—
J}l/g BT S— 2 4
2%, T R
10+ 7% 10 -7 1/2 2 %9
$1—722 T = 922 xr1 =—1 To = —6
25 25
T = -1 To = —6

www.fersch.de 22



Kubische Gleichungen az® + bx?2 +cx +d =0

4 Kubische Gleichungen ax® + bz?> +cx +d =0
4.1 Aufgaben

(1) —223=0 (17) =223 — ZLp? + 580 =0
(2) —12%+222=0 (18) x3j§3x32—41:g
(3) 2*-32%2=0 (19) —b54s2®4+1052% =0
(4) 323+4=0 (20) g2 —3a? —12244=0
(5) —iz®+20=0 (21) —223 +1222 - 182 =0
(6) Fa*—322+5z=0 (22) 40323 + 81z + 405z =0
(7) —2*4+3z+2=0 (23) 54a® — 27022 + 4322 — 216 = 0
(8) —a3+322-4=0 (24) 1822 — 10222 + 18882 =0
(9) 423+ 52% — 62 =0 (25) —223 +622 =0
(10) —3a2 — 12?2 +424+6=0 (26) —223+622=0
(11) 2% —422+32x=0 (27) 52a% 42727 + 322z =0
(12) —2la% — 342 4522+ 582 =0 (28) 12 —2%—1iz=0
19 3
Sx° + st —lzxr —4z = —0, x” — 0, T 3T 3F =
(13) fHad+ 322 — 13z — 43 01 (29) g7096 327 (; 19325 +14 z+ 35 =0
(14) —5§x3 —3732* = 7532 — 431 =0 (30) —2a® — Fa? 4280 +252 =0
(15) —63a® — 13522 =0 (31) —1332% —6732% — 108z — 54 =0
(16) 22°+222 —222—8=0

www.fersch.de 23



Kubische Gleichungen az® + bz? +cx+d =0

Losungen

4.2 Losungen

Aufgabe
—223 =0
2»=0=2=0
r1 =0; 3-fache Nullstelle
Aufgabe
Ly 22 2
* (32 +32)=0=>2=0 A —qz+3=0
_1,2 22 _2
prss0 Iy
it B (-1)
oo T3
T4
2
x1 =0; 2-fache Nullstelle
2
To = 25; 1-fache Nullstelle
Aufgabe
2% — 322 =0
2?(x-3)=0=2=0 A z-3=0
r—3=0 /+3
z =3
r1 =0; 2-fache Nullstelle
x9 = 3; 1-fache Nullstelle
Aufgabe
%x?’ +4=0
l333—&—420%3334—4:0 /—4
ixB — 4 /: 1
2 4 )
.’173 =7
2
r=+v-8
r=-2
Polynomdivision:(—2)
(%m3 +4 ):(m+2):%az2—a:+2
(e +a?)
—z” +4
—(—2* —2z2)
2x +4
—(2z  +4)
0
1
53;2 —z42=0
+lE4/(-1)?-4-1.2
Ty/2 =
2-1
+1++v/-3
Tyjg=—"""

Diskriminante negativ keine Loesung
r1 = —2; 1-fache Nullstelle

(3)

(4)
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Kubische Gleichungen az® + bz? +cx+d =0

Losungen

Aufgabe
—%x3 +2x=0
m(—%x2+2):0:>x=0 A —gr?42=0
%xQ +2=0 /=2
- 57° :2—2 /:(=35)
.’172 = -
6
r=+Vv12
r1 = 3,464 To = —3,464
x1 = —3,464; 1-fache Nullstelle
r9 = 0; 1-fache Nullstelle
x3 = 3,464; 1-fache Nullstelle
Aufgabe

123 — 322 + 52 =0
(32 =3z +5)=0=>2=0 A 322-32+5=0
12 =3z +5=0
+3+£4/(-3)°-4-1.5
1

2

Ty/2 = 9.
+3+v-1
Tijg = ——=

Diskriminante negativ keine Loesung
x1 = 0; 1-fache Nullstelle

Aufgabe
—234+32+2=0
—23+32+2=0
Nullstelle fiir Polynmomdivision erraten: — 1
(—2® +3z 42 ):(z+1)=—-2>+2+2
—(—2®  —a?)
z? +3x 42
i G )|
2x +2
—(2z +2)
0
—22+2+2=0
1124 (1) -2
x1/2 - 2 . (_1)
-1+£+9
ne= T
—1+3
T1/2 = B)
S -1+3 _—1-3
1= —— T2 =~
Tr1 = -1 Ty = 2
x1 = —1; 2-fache Nullstelle
r9 = 2; 1-fache Nullstelle
Aufgabe

234322 -4=0

(8)
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Kubische Gleichungen az® + bz? +cx+d =0

Losungen

—23 4322 -4=0
Nullstelle fiir Polynmomdivision erraten: — 1

(—x®  +327 —4 Ji(z+1l)=—2+4x—4
—(=a?  —a?)
4x? —4
— (42  +4x)
—4x —4
—(—4z —4)
0

e 2- (1)

—4++0
T2 =Ty

—44+0
T1/2 = 5

—-440 —4 -0

xr1 = ) To = i)
xr1 =2 To =2

x1 = —1; 1-fache Nullstelle
r9 = 2; 2-fache Nullstelle

Aufgabe

423 + 522 — 62 =0
r(42® +52—-6)=0=2=0 A 42’+5z—-6=0

422 + 52 —6=0
—5+4/52—-4-4-(-6)

Ty/2 =

2-4
-5+ 121
Tijp= ——F%
8
-5+ 11
Tyjg=—(—
x—_5+11 x—_5_11
e , 8 278
X Z To = -2
r1 = —2; 1-fache Nullstelle
r9 = 0; 1-fache Nullstelle
T3 = Z; 1-fache Nullstelle
Aufgabe
—%xg— 322 +4x+6=0
— 3% — 2% 424+ 6=0
Nullstelle fiir Polynmomdivision erraten: — 2
(-2 -1 +4z 46 ):(z+2)=-32"+1iz+3
(ke )
émQ +4xr  +6
—(;2*  +2)
3z +6
—(3z  +6)
0

— 3z +3x+3=0

(9)
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Kubische Gleichungen az® + bz? +cx+d =0

Losungen

T1/2 = i
2-(-3)
1 1
—514/67
Ti/2 = 1
1 1
_1l 491
Ti/2 = 2_1 :
1 1 1 1
—5+ 25 —5 — 23
T = 2_ 2 Ty = 2_1 2
T = —2 To =3

x1 = —2; 2-fache Nullstelle
r9 = 3; 1-fache Nullstelle

Aufgabe

23 —42? + 32 =0
z(@?—4r4+3)=0=2=0 A 22—-42+3=0

122 —4x+3=0
+444/(-4)°—4-1-3
1

Ty/2 =

2

+44+ /4
2
442
2= 79

442 4-2
= — Ty = ——

xr1 = 3 To = 1

x1 =0; 1-fache Nullstelle
r9 = 1; 1-fache Nullstelle
r3 = 3; 1-fache Nullstelle

T1/2 =

Aufgabe

—2la® — Ba? +52r +552 =0

—%m3——w2+5 a?+549 =0
NumerischeSuche :

x1 = —4; 1-fache Nullstelle
r9 = —1; 1-fache Nullstelle

xg3 = 3; 1-fache Nullstelle

Aufgabe
%J;g—k%xz—l%x—él% =0

Ex +—x -1z x744f0

Nullstelle fiir Polynmomdlvision erraten: — 3
(1%1&3 +%%m22 -12z  —4% ):(z+3)=L%a® -0z —12
—(55%°  +357°)

(12)

(13)

—02? —12z 74%

—12x —412

3
5

—(—0x? —0z)
3

—(— iéx —45)
5 5

G2 =0z —12 =0
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Kubische Gleichungen az® + bz? +cx+d =0

Losungen

2'10
+0 £ /32
Ty/2 = i
5
0+ 2
T1/2 = 71
5 4
0+ 2 0— 2
xry = 15 Xro = 15
5 5
$1:4 1'2:74

x1 = —4; 1-fache Nullstelle
r9 = —3; 1-fache Nullstelle
x3 = 4; 1-fache Nullstelle

Aufgabe (14)
5223 — 37%2? — 752z — 431 =0
—522% — 37327 — 7522 — 431 =0
Nullstelle fiir Polynmomdivision erraten: — 2
(=522  —372z*> —75%x  —43% ):(z+2)=-522"—27Tx—21%
—(-522® —103a?)
—27a” —75%x  —43%
—(—272*  —b4x)
—21%x  —43%
—(—213z —43})
0
— 5222 — 270 - 212 =0
+27 & \/(—27)2 —4-(=52) - (-21%)
T1/2 = 2
2-(-53)
+27 £ /2625
SRR E!
27+ 161
Ty/2 = 710%
27+ 16; _27-16%
ST E S T
x1 = —4 To = —1
x1 = —4; 1-fache Nullstelle
ro = —2; 1-fache Nullstelle
x3 = —1; 1-fache Nullstelle
Aufgabe (15)

—632° — 13322 =0
2?(—632-133)=0=2=0 A —632-131=0
—6%:5—13%1:0 /+ 133

2

132
r=—2

_6Z
T = -2

xr1 = —2; 1-fache Nullstelle
r9 = 0; 2-fache Nullstelle
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Kubische Gleichungen az® + bz? +cx+d =0

Losungen

Aufgabe
234207 222 -8=0

223+ 227 — 232 -8=0
NumerischeSuche :

r1 = —3; 1-fache Nullstelle
r9 = —2; 1-fache Nullstelle
x3 = 2; 1-fache Nullstelle

Aufgabe

%x3——x2+511x—0

27,2 27, 1 _
— 287 5T+ 014 O

T2 /(-2 4. (-Z) 51
Ti/2 = 2 ( 27)
+27 + /23,246

Ty/2 = ERRE]

14
27 + 423

T1/2 = 1B 13
27 33 27 23
1274_4 $2=7ﬁ_4%
i3 1

—1i3 ! _1i
Tr] = -3 Tg = 2
x1 = —3; 1-fache Nullstelle

r9 = 0; 1-fache Nullstelle

x3 = 2; 1-fache Nullstelle

Aufgabe
224322 -4=0

22+ 322 —4=0
Nullstelle fiir Polynmomdivision erraten:1
(z®  +327 —4 Vi(z—1) =244z +4
—(2°  —a?)
422 —4
—(42® —4x)
4x —4
—(4z  —4)
0

122+ 40 +4=0
—44+42-4.1-4

T1/2 = 9.1

—4+40

2
—4+0

Ty/2 =

Ty/2 = B)

—4+0 —4-0

xr1 = To =
2

xr1 = -2 To = -2

r1 = —2; 2-fache Nullstelle

xo = 1; 1-fache Nullstelle

Aufgabe

x(—g—ng— x+5%1)—0:>33=0 A —%xz— gx+5%

(16)

(17)

=0

(19)
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Kubische Gleichungen az® + bz? +cx+d =0

Losungen

52 +1032% =0

2?(—hgr+10) =0=2=0 A —5Lx+10i=0

—5$x+10%1=() /—101§
— 5z =—105  /:(~575)
—10%

_5%

r=2

x1 =0; 2-fache Nullstelle

r9 = 2; 1-fache Nullstelle

xr =

trd—Ta? — 12z +4=0

%x3 - %m2—1%x—|—420
NumerischeSuche :

x1 = —3; 1-fache Nullstelle
r9 = 2; 1-fache Nullstelle
x3 = 4; 1-fache Nullstelle

—223 + 1222 — 182z =0

2(-222 4122 - 18) =0=2=0 A —222+122—-18=0

— 2224122 -18=0
—124+ /122 — 4. (-2) - (-18)

Ty/2 =

2-(-2)

12+ 40
Ty = ——

—12+0
T2 =Ty

—12+40 —12-0
R =TT
.131:3 .%‘2:3

r1 =0; 1-fache Nullstelle
xo = 3; 2-fache Nullstelle

4042° + 812% + 4042 =0

Aufgabe

Aufgabe

Aufgabe

(20)

(21)

(22)

2(4032% + 81z +405) =0=>2=0 A 40322 +8lz+401 =0

4012% 4 81z 4+ 405 =0
814 /812 — 4.40% - 40}

/2= 2. 401
2
—81++0
nE T
_8140
I
8140 —81-0
1T TR 27T
.%’1:—1 x2:—1

r1 = —1; 2-fache Nullstelle
xo = 0; 1-fache Nullstelle

Aufgabe

(23)
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Kubische Gleichungen az® + bz? +cx+d =0 Loésungen

5423 — 27022 + 4322 — 216 = 0

543 — 27022 4 432z — 216 =0
Nullstelle fiir Polynmomdivision erraten:1
(543 —2702> 432z  —216 ):(z —1) = 54z? — 2162 + 216
— (542>  —5dx?)
—2162°  +432z 216
—(—2162% +2162)

216z —216
—(216z —216)
0

5422 — 216z 4 216 = 0
+216 + \/(—216)2 —4-54-216

Ty/2 =

254

+216 + /0
12 = 7708

216+ 0
.%'1/2 = 78

216+ 0 216 — 0

xry = To =

108 108
Tr1 = 2 Ty = 2

x1 = 1; 1-fache Nullstelle
r9 = 2; 2-fache Nullstelle

Aufgabe (24)
1322% — 1042% + 18422 =0
18222 1052+ 1852) =0=>2=0 A 1322> - 1032+ 1832 =0
w(lgge 50+ 1853) =0=a = 357 57+ 1855 =
1222 — 1032+ 1858 =0

4 4)2 19 18
+103 + \/(—105) —4-153-1838

w2 2110
+10% + /2,38
T1/2 = 3
37
4 3?9
105+ 15z
Ty/2 = 73 3
4 %19 4 19
105 + 15 _ 105 — 13
xry = 53 T = 53
335 335
xr1 = 4 To — 3

x1 = 0; 1-fache Nullstelle
r9 = 3; 1-fache Nullstelle
x3 = 4; 1-fache Nullstelle

Aufgabe (25)

223 4+ 622 =0

2?(—22+6)=0=2=0 A —22+6=0
—224+6=0 /—6

—2x=-6 /:(=2)

x1 =0; 2-fache Nullstelle
r9 = 3; 1-fache Nullstelle

Aufgabe (26)

www.fersch.de 31



Kubische Gleichungen az® + bz? +cx+d =0

Losungen

223 4+ 622 =0

22(2r4+6)=0=2=0 A -22+6=0
—2r+6=0 /—6

—2r=-6 /:(—2)

x1 = 0; 2-fache Nullstelle
x9 = 3; 1-fache Nullstelle

Aufgabe

5223 4 2722 + 3222 =0

(27)

5
(5222 + 272 +322) =0=>2=0 A 52224272 +322=0

5222 427z + 322 =0
—274 \[272 — 452 . 322

T1/2 = 5.52
5
—27+ (/295
T1/2 = 1
102
—27+52
T2 = ——~z
102
—27+52 —27—52
Ty = ———F Ty = ———F
10% 103
xry = —2 Tro = *3

x1 = —3; 1-fache Nullstelle
r9g = —2; 1-fache Nullstelle
r3 = 0; 1-fache Nullstelle

Aufgabe

1
ST
?—x-13)=0=2=0 A f2’-z-11=0

T1/2 = 1
2.1
+1+,4/2%
Tij2 = —75
3
1+12
Ty/2 = 3
52 2
1+13 1-12
T = 23 Ty = 23
3 3
.’21:4 ZL'Q:—].

r1 = —1; 1-fache Nullstelle
r9 = 0; 1-fache Nullstelle
r3 = 4; 1-fache Nullstelle

Aufgabe
19 3 _
—0,0962% — 0,1932% + 1322 4 355 =0

—0,0962% — 0,193z% + 132z + 32> =0
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Funktionen 4. Grades az* + bz +cz? +dr+e=0

NumerischeSuche :

r1 = —4,019; 1-fache Nullstelle
xo = —1,997; 1-fache Nullstelle
r3 = 4,005; 1-fache Nullstelle

Aufgabe (30)

_ 27,3 _ 27,2 23 25 _
56% 20 2550+ 255 =0

— %xg — %x2+2%x+2§—g =0
NumerischeSuche :

x1 = —3; 1-fache Nullstelle

xo = —1; 1-fache Nullstelle

x3 = 2; 1-fache Nullstelle

Aufgabe (31)
—134a® — 67322 — 108z — 54 =0

—1312% — 67322 — 108z — 54 =0

Nullstelle fiir Polynmomdivision erraten: — 1
(-1342®  —6742® —108z —54 ):(z+1)=-1332" — 54z — 54
—(—1332® -131a7)

—5dg? —108z —54
—(—54x?  —b4x)
—bH4dx —54
— (=54  —54)
0

— 13322 — 542 —54 =0
1544 \/(-54)° — 4 (~131) - (~54)

2= 2. (—131)
+54 + /0
581/2:_727
5440
T1/2 = 97
. 5440 . _54-0
YT o7 Y
T = —2 Tog = —2

x1 = —2; 2-fache Nullstelle
xo = —1; 1-fache Nullstelle

5 Funktionen 4. Grades az* +bx3 + cx? +dx+e =0
5.1 Aufgaben

=4+ 222 4+4=0
2t — 423 — 162 —16=0
2t — 1822 +81=0
—ipt 23 =0

(1) (
(2) (
(3) (
o - (
(5) —gat+222=0 (
(6) (
(7) (
(8) (
9)

0) 22%-3234+522=0

1) —a2*+322+22=0

2) —2*+323—4x=0

3) da* + 523 — 622 =0

4) 2t 222 +1=0

5 2t +222+1=0

6) 2*—1322+36=0

7 at+ad -T2 —247=0

2t —323=0

24+ —922+ 11z —4=0
it 4222 =0

—zzt +222 =0
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Funktionen 4. Grades az* +bz® +cx®? +dr+e=0

Losungen

5.2 Losungen

Aufgabe
2t — 423 +2224+4=0
xt — 423 + 222 + 4
NumerischeSuche :
r1 = 1,508; 1-fache Nullstelle
xo = 3,276; 1-fache Nullstelle
Aufgabe
2t —42® — 160 — 16 =0
2t — 423 — 162 — 16
NumerischeSuche :
x1 = —0,828; 1-fache Nullstelle
x9 = 4,828; 1-fache Nullstelle
Aufgabe
2t — 1822 +81=0
u=z? u? = 2?
1u? —18u+81 =0
+18 + \/(—18)2 —4-1-81
Yi/2 = 2.1
+18+ /0
Ur/2 = B
18+0
mpa= T
S 18+0 w 18-0
1= 5 2= Ty
Uy = Uy =9
2=9
z=+V9
xry = To = -3
z? =
z=+V9
xr1 = 3 T = -3
r1 = —3; 2-fache Nullstelle
r9 = 3; 2-fache Nullstelle
Aufgabe
—ix‘l + %x?’ =0
PB(—tr+2)=0=2=0 A —iz+2=0
i 2 2
IR
—gr=-3 /:(-3)
_2
r=—3
_21
T =2
3

(1)

(2)

(3)
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Funktionen 4. Grades az* + bz +cz? +dr+e=0

Losungen

r1 =0; 3-fache Nullstelle

2
To = 25; 1-fache Nullstelle

Aufgabe

|
8
=
_|_
w
I
o

| <IN oo

8
PN
|
LEICI RS S
S~—
Il
(a=)

x +

=

Wt
Il
(e

NN

8] 8 |
N

I +"g

1N

8
I
g
= [co!

8

Il

o
Wit

;  3-fache Nullstelle
; 1-fache Nullstelle

8

=

I
=

8

N

I
Ll Do

Aufgabe

2t =322 =0

2(rx-3)=0=2=0 A z-3=0
r—3=0 /+3

r=3

r1 =0; 3-fache Nullstelle

r9 = 3; 1-fache Nullstelle

Aufgabe
2423 —922 +1le—4=0

2t 23— 922 + 11z — 4
Nullstelle fiir Polynomdivision erraten:1

(z* +a3 922 4+llz -4 V:(z—1)=2%+22> -7z +4

(5)

(6)

213 922 411z —4
—(22%  —22?)

—722  H1lz —4
— (=72 +7x)

4x —4
—(4z  —4)

0

22 +222 —Te+4=0
Nullstelle fiir Polynmomdivision erraten:1
(% 4227 —Tx +4 Y:i(z—1)=2>+32z—4
—(1133 —{EQ)
327 —Tx 44

T1/2 = 2.1
—-3+£vV25
T1/2 = B)
—-3+£5
Ty/2 = B
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Funktionen 4. Grades az* + bz +cz? +dr+e=0

Losungen

-3+5 -3-5
xr1 =
2 2
xr1 = 1 T = —4
r1 = —4; 1-fache Nullstelle
x9 = 1; 3-fache Nullstelle

Aufgabe
—%x‘l +222=0
(322 +2)=0=2=0 A —i2?42=0
- %12 +2= /=2
A
2% = _1
6
r==+V12
x1 = 3,464 xo = —3,464
x1 = —3,464; 1-fache Nullstelle
r9 = 0; 2-fache Nullstelle
x3 = 3,464; 1-fache Nullstelle
Aufgabe
f%x‘l +222=0
xz(—§x2—|—2):0:>x:0 AN =322 +2=0
- %sc +2=0 / —2
e i
x2 = ey
6
r=+Vv12
Tr1 = 3,464 Ty = —3,464
r1 = —3,464; 1-fache Nullstelle
x9 = 0; 2-fache Nullstelle
x3 = 3,464; 1-fache Nullstelle
Aufgabe

%x4—3x3+5x2—0
122 -3z +5=
+3+4/(-3)*-4-1.5
T1/2 1
2.5
+3+£+v-1
Ty = 1

Diskriminante negativ keine Loesung
r1 =0; 2-fache Nullstelle

Aufgabe

—z* 4+ 322 +22 =0

(22 +32+2)=0=2=0 A —2°+32+2=0
—234+32+2=0

Nullstelle fiir Polynmomdivision erraten: — 1

(—a? 3z 42 ):i(z+1)=-—ax+a+2
—(=2® —a?)
z? +3xr +2
—(2*  +x)
2x +2
—(2z +2)
0

(9)

(10)

(11)
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Funktionen 4. Grades az* + bz +cz? +dr+e=0

Losungen

—224242=0
-1+ 12—4~(—1)-2
e 2- (1)
—-14+9
T2 =" 5
—1+3
Ti/2 = 9
—-143 -1-3
xry = — To9 = )
.’E1:—1 1’2:2

r1 = —1; 2-fache Nullstelle
r9 = 0; 1-fache Nullstelle
x3 = 2; 1-fache Nullstelle

Aufgabe

—t 4323 —42 =0

(-2 4322 -4)=0=>2=0 A —-23+322-4=0
—23 4322 -4=0

Nullstelle fiir Polynmomdivision erraten: — 1

(—x  +32? —4 Vi(z+1l)=—2+4z—4
—(=a®  —a?)
4a” —4
—(42°  +4z)
—4z —4
—(—4z —4)
0

— 22442 —-4=0
—44+ /42 —4-(-1)-(-4)

e 2-(—1)

—4++0
nem Ty

—440
Ti/2 = 9

—440 —4 -0

xr1 = ) T = )
.’ﬂ1:2 ZL’2:2

x1 = —1; 1-fache Nullstelle
r9 = 0; 1-fache Nullstelle
x3 = 2; 2-fache Nullstelle

Aufgabe

4zt 4523 — 622 =0
2?42 +52—6)=0=>2=0 A 42’+5x-6=0

422 + 55 —6=0

—54+./52—4-4-(—6)
4

Ty/2 =

2.
—-5++121
-731/2:T
—-5=£11
xl/QZT
-5 +11 —5—-11
xlzT xQZT
3
.’Elzz 1‘2:—2

(13)
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Funktionen 4. Grades az* +bz® +cx®? +dr+e=0

Losungen

1= —2; 1-fache Nullstelle
r9 = 0; 2-fache Nullstelle

T3 = Z; 1-fache Nullstelle

Aufgabe
2t —2024+1=0
u=x2 u? = x*
lu? —2u+1=0
+2+4/(=2)°—4-1-1
Ur/2 = 9.1
+2+0
Ur/2 = 9
2+0
Ur/2 = 9
I 240 w — 2—-0
T T2
Uy = 1 U = 1
z? =
r==+V1
r1 =1 To = —1
2?2 =1
z==+V1
Tr1 = 1 To = -1
r1 = —1; 2-fache Nullstelle
xo = 1; 2-fache Nullstelle
Aufgabe
2t +2224+1=0
u=x2 u? = 2
lw? +2u+1=0
—24++22-4-1-1
U =
1/2 51
-24++0
U2 =5
-240
Ur/2 = B)
—240 —-2-0
Uy = Uy =
2
u; = —1 uy = —1
2P =—lz=+V-1
Diskriminante negativ keine Loesung
z? = —lz = +v/-1
Diskriminante negativ keine Loesung
Aufgabe

2t — 1322436 =0

(15)

(16)
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Funktionen 4. Grades az* +bz® +cx®? +dr+e=0

Losungen

1u? —13u+36 =0

+13+ \/(—13)2—4&'36

2-1

+13 £ v25
U1/2:f

13+5
U2 = —5—

13+5 13-5
Uy = — U = 9
’LL1:9 U2:4
22=9
J;:i\/g
ZE1:3 1‘2:—3
22 =4
r=+V4
xr1 =2 To = —2

r1 = —3; 1-fache Nullstelle
xo = —2; 1-fache Nullstelle
r3 = 2; 1-fache Nullstelle
xy = 3; 1-fache Nullstelle

Aufgabe

2423 -T2~ +7=0

2t T+ 7
NumerischeSuche :

r1 = —2,974; 1-fache Nullstelle
xo = —1,081; 1-fache Nullstelle
x3 = 1,131; 1-fache Nullstelle
xq = 1,925; 1-fache Nullstelle

(17)
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Funktionen hoheren Grades

6 Funktionen hoheren Grades
6.1 Aufgaben

(1) —22°=0 (8) —2°+3x3+222 =0

(2) —12°+227=0 (9) —2°+32* —422 =0

(3) 2°—3z*=0 (10) 425 +52* —62° =0

(4) 2°—-102° +92 =0 (11) 42® +52* — 622 +1=0
(5) 2% +222=0 (12) 28 —32*+322-1=0

(6) —ga®+22%=0 (13) 26 —122* + 4822 - 64 =0
(7) 42°—3z* 452 =0
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Funktionen hoheren Grades

Losungen

6.2 Losungen
Aufgabe

—2x° =0
2=0=2=0
x1 =0; 5-fache Nullstelle

Aufgabe

Ut

K
0
Ih+55

| @I cono
=
1
(e}

=
8

=
o
>
|
=

x—i-%:O

I TN
8 8

o
~
TN
|l
B0 ho
— Il

@IV | 8
N—
|
o
8

1N

8

I
g
|—=|w

8

Il

B
Wit

4-fache Nullstelle
;  1-fache Nullstelle

8

=

|
oo
Wl Tt

]
N
I

Aufgabe

2° —3z* =0

2 x-3)=0=2=0 A z-3=0
r—3=0 /+3

r=3

r1 =0; 4-fache Nullstelle

r9 = 3; 1-fache Nullstelle

Aufgabe

2° — 1023 + 92 =0
r(x*—1022+9)=0=2=0 A 2*-1022+9=0

u = x? u? = o

1u? —10u+9=0

+10£4/(-10)> —4-1-9

Ui/ = 9.1
+10 4+ /64
U1/2:f
10£8
U2 = —5—
10+ 8 10 -8
e R
ur =9 ug =1
2=9
J;—i\/g
I1—3 1‘2:—3
=1
r=+V1
x1 =1 To = —1

r1 = —3; 1-fache Nullstelle
xo = —1; 1-fache Nullstelle
x3 = 0; 1-fache Nullstelle

.’b4:1;

1-fache Nullstelle

1'5:3;

1-fache Nullstelle

(1)

(2)

(3)

(4)
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Funktionen héheren Grades Loésungen

Aufgabe (5)

1a® 4+ 222 =0
(32 4+2)=0=>2=0 A 32%4+2=0
323 +2=032+2=0 /-2
;$3 = —22 / . %
fL'g = T
2
x=/—4
x = —1,587
Polynomdivision:(—1, 587)
(32° +2  ):(z+1,587) = $2® — 0,794z + 1,26
—(32°  +0,794z%)
—0, 79422 +2
—(—0,7942® —1,26x)
1,26 +2
—(1,26z  +2)
0

1
§x2 — 0,794z +1,26 =0

40,794 + \/(—0, 794)> —4-1.1,2

T1/2 = 9.1
2
+0,794 + /—1,89
Ty/2 =

1
Diskriminante negativ keine Loesung
r1 = —1,587; 1-fache Nullstelle
r9 = 0; 2-fache Nullstelle

Aufgabe (6)

—%x5+2x3:0

P-4+ 2)=0=2=0 A —1224+2=0
6 6

—61‘2:—2 /: (‘%)

-2
2% = —

6
r=+V12

Tr1 = 3,464 Ty = —3,464

r1 = —3,464; 1-fache Nullstelle
xo = 0; 3-fache Nullstelle

x3 = 3,464; 1-fache Nullstelle

Aufgabe (7)

%x5—3x4+5z320
23(32? =32 +5)=0=>2=0 A 122-32+5=0
12?2 —3z+5=0
+3+4/(-3)°-4-1.5
T1/2 = 2.%
+3+v-1
T/ = ——7

Diskriminante negativ keine Loesung
x1 = 0; 3-fache Nullstelle

Aufgabe (8)
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Funktionen hoheren Grades

Losungen

—2% + 323 +222 =0

2(-2* +32+2)=0=2=0 A —-2>+32x+2=0
—23+32+2=0

Nullstelle fiir Polynmomdivision erraten: — 1

(—a? +3z 42 Vi(z+ D)= -2 +2+2
—(—2®  —a?)
z2 +3z  +2
—(z*  +z)
2x +2
—(2z +2)
0
—224+zx4+2=0
_ —1+£12—-4-(-1)-2
xl/Q - 2 i (_1)
—1£+9
i
—1+£3
T2 =75~
143 -1-3
T = To =
1 — 2 )
xr1 = -1 T = 2

r; = —1; 2-fache Nullstelle
x9 = 0; 2-fache Nullstelle
x3 = 2; 1-fache Nullstelle

Aufgabe

—a° 432 — 422 =0

2?2(—2*+322-4)=0=2=0 A —-23+322-4=0
— 234322 -4=0

Nullstelle fiir Polynmomdivision erraten: — 1

(—x  +32? —4 Vi(z+1l)=—2+4z—4
—(=a®  —a?)
4a” —4
—(42°  +4z)
—4z —4
—(—4z —4)
0

—224+42—-4=0
—44+ /422 —4-(-1)-(-4)

e 2-(—1)

4440
fp= Ty

440
Ti/2 = 9

—44+0 —4-0

=T 2T T 5
xr1 = 2 T2 = 2

x1 = —1; 1-fache Nullstelle
r9 = 0; 2-fache Nullstelle
x3 = 2; 2-fache Nullstelle

Aufgabe

425 + 5zt — 62° = 0
23(42? +5r—6)=0=2=0 A 42’+52—-6=0

(9)

(10)
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Funktionen hoheren Grades

Losungen

422 + 52 —6=0

—5+./52—4-4-(—6)

T1/2 =

2-4
-5+ 121
Ty = "¢
-5+ 11
Ty/2 = 3
-5 +11 -5 —11
xry = 3 ro = 3
3
T 1 To = —2
r1 = —2; 1-fache Nullstelle
x9 = 0; 3-fache Nullstelle
T3 = Z; 1-fache Nullstelle

Aufgabe
42 + 52 — 623 +1=0
NumerischeSuche :
x1 = —2,011; 1-fache Nullstelle
Aufgabe
28 —322+322-1=0
NumerischeSuche :
r1 = —1; 3-fache Nullstelle
r9 = 1; 3-fache Nullstelle
Aufgabe

28 —122% + 4822 —64 =0

NumerischeSuche :
x1 = —2; 3-fache Nullstelle
x9 = 2; 3-fache Nullstelle

(11)

(12)

(13)
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