LOosungen zur Algebra, S. 57f

a) a®=£ - a:i‘/g b) a® =3 o a=+/3

c) vi=£& o v:iﬁ d T?=4rff - T==2mf
e) ¥ =a’-1a’=2a® - h=:iJ3m@

) 9r2:a2—zla2:%a2 - r:iﬁazi%\@m

g) 912 =a? -1a? =242

_ ‘(a—b)iJ(b—a)ZMab _ —a+btybZ+2ap+a? _ —a+bi|b+a
X1,2 = 2 - 2 -2
Xy = —a+b2+a+b - Xy = w =-a IL = {-a; b}

b) 6x° -3xb=ab-2ax - 6x?+(2a-3b)x-ab=0 0O

(2a-3b)++J(2a-3b)*+24ab _ —2a+3btJaa2 +12ab+0b? _ —2a+3bt[2a+3b|

Xy2 = 12 12 = 2
— —2a+3b+2a+3b _ 1 _ 2a+3b-2a-3b _ _ 1 —s_1..1
Xp = === =5b Xy === =-3a L={-3a 3b}
a+bzf—(a+b)|” -4ab Ja2—2apb+pb? _ a+tbz|a-b
C) x2—(a+b)x+ab=0 0 X1p = - ] _ atb+ a22ab+b — 2| |
x, =&iah = 5 X, = atb-atb -, L = {a; b}
2
=(n-m t‘/ n-m)~ +4mn - Jﬁ m—-nxm+n
d) x*+(n-m)x-mn=0 0 x;.,= (n-m) (2 ) = MonEvm 2mnbin - 2| |
2
e) (x+3k)°=0 O x+3k=0 - x=-3k L = {3k}
\/ 2_gg? 2 3atla
f) x2—3ax+2a2:0 n Xl;2:3ai 92 8a :3ai£/a_: 2||
Xq = 3a2+a =2a Xy = 3a2—a -a IL = {a; 2a}
Zatw’4a2 -4(a%-1
a) x*-2ax+a’-1=0 O Xpp = 5 ( ) = 2a¢2.JZ = 2822
x; =22 =a+1 x,=%52=a-1 L={a+1;a-1}

2a11’4a2 -4(a? -b? 162 2a+2
b) x*-2ax+a’-b*=0 0O Xp.p = 2( ):Zatz“b = 'qul

xy =258 = 3 +b Xy =252 =3 -p L={a+b;a-b}
3a+1+J[-(3a+1)]*-4(2a% +a 7 3a+1+20a4t
c) x*-(3a+)x+2a°+a=00 x., = y 5 ( ):3""”12*26‘*1: ZEIBJI
x, =385 = 2g +1 x, =3tal = 5 L ={2a+1;a}
4a+1t [ -(4a+1)]” -12(a% +a 50 da+it2a
d) x? - (4a+1)x +3(a2 +a) =00 Xp.p = ! 5 (22 = darlevda —dasl 2' 1
x, = 485285 = 35 X, = 4atl2atl - 541 L={3a a+1}
—2b+Jab? —8ab+4a? _ - 2_ 2 -2b+2(Ja-h
e) x2+2bx+2ab-a2=0 [ X0 = 2b+ 4b28ab+4a _ —2bx2 2’ 2ab+b? _ ZEIB |
—2b+2(a—-b —2b-2(a-b .
x, = 2220) _gqgh x,= 22D g L = {4 - 2b; -a}
2
2(1+c)tf[-2(1+c)] -4c? -8c  2(1+c)x 3
fy x?-2(@1+c)x+c?+2c=0 O Xqp = l i ] _ 2 2) = 242082
x, =222 =2 4 x, =222 = ¢ L={2+c;c}



4.

E:IX2 —(a +1)x+1:0 0 x — a+JiJ[—(a+1)] —4a  g+41+-Ja’-2a+1 a+J¢|a—]|

a) 12~ 7a = 2a 7a
x, =akasl g x, = aar - 1 L={1;1}; az0
_ 2 6222 -
b) a®x?+2ax-15=0 O Xy = 2azx (2:)2 00 _ ‘Za’—;aS”'a - Zzzgw
_ —2a+8a _ 3 _ a8 __5
l_ﬁ_a X2— zaaza—_g ”_ {— _—} a¢0
C) 4x2—2(20+d)x+c2+dc—2d2:0 O
.. = 2(2c+d)1‘l[—2(2c+d)]2 -16c®-16cd+32d” 2(2c+d)¢J36d2 _ 2(2c+d)+6[Jd|
12 = 8 = 8 = 8
Xl_4C+28d+6d_1C+d X2:4C+28d 6d_éLC d ||_:{§1C+d,2C——d}
d) x2—(a+b)x—2(a—b) +ab=0 [
_ atbz[-(arb)] +8(a-b)’ ~4ab _ a1p1oa 18abron? _ arbr3fa-h]
X2 = 2 = 2 = 2
x =282 = 95— x,=20BaW = 542 IL={2a-b;-a+ 2b}
22+ J(-2t2 ) -36t2- 4t 2+ [“3612
e) 2x2-22x+9+¥ =0 O xg,= J( )2 S 2N L=y
’ 2t 2t
f a®x+6ax+9-4a2=0 O xp,= ~6a:+,/36a’ —:jea +16 a* _ -basga’
2a 2a
_ —6a+4a® _ _3 _ 6a-4a® _ _3 —f(_3.9._3
Xl—%——g+2 XZ—% —5—2 ||_—{—g+2,—§—2}
a) D =IR\{0} x*-2a°=ax - X -ax-2a°=0 0 x.,= a+“a2+8a aigth
x, =232 =23 x,=238= 3 IL = {2a; —a}
b) D=R\{b} (x+2)(x-b)-2b=2b(x-b) = x?+(2-3b)x+2b*-4b=0 0
Xip = _ 3b-2+(2-3b)°-8b° +16b _ 3b—2¢,/b2 Tab+4 _ 3b-24b+2)
= 2 = = 2
X = 3b- 22+b+2 =2b Xy = 3b 2 b-2 _ =p- L = {Zb, b— 2}
c) D=R\{-c;c} 7c(x-c)-c(x+c)=g(x+ )( c) - 2x*-15cx+18c2 =0 [
X5 _ 15c+4[225¢2-144c2 15c1rJ81c _ 15c+9[¢|
= 2 2 -T2
xy =259 =12¢ x, = 135%¢ = 6¢ IL = {12c; 6¢}
d) D=R\{a;-a} x(x-a)+6a’=3a(x+a) - x*-4ax+3a’=0 [
X = damdioaiza? (R _darzagy  x,=4%28-a  |L={3aa)
a) D =36 -4t 2 Losungen fur D > O, d.h.furt<9
1L6sung furD=0,d.h. furt=9 0 Losungen fur D <0, d.h. furt>9
b) D=9t2+ 72 D > O fur alle Werte von t, also gibt es immer 2 Losungen
c) D=(2t—-1)2-4R=—4t+1 2 Lésungen fur D >0, d.h. furt< 4
1 Lésung fur D =0, d.h. furt= 1 0 Lésungen fur D <0, d.h. furt> £
d) D=4-8t 2 Lésungen fir D >0, d.h. furt < 2
1 Losung fir D =0, d.h. firt= 3 0 Lésungen fur D <0, d.h. furt > 3
e) D=(4+ 2t)2 - 4t2 = 16 +16t 2 Losungen fur D > 0, d.h. furt > -16
1 Ldsung fur D =0, d.h. firt=-16 0 Losungen fur D <0, d.h. furt <-16
f) D=(3-2t)2—-42=9— 12t 2 Lésungen fir D >0, d.h. furt< 2
1 Losung fir D =0, d.h. firt= 3 0 Lésungen fur D <0, d.h. furt> 3



a) D=16-16 + 4a =4a 2 Losungen fur D >0, d.h. fuira>0

1LésungfurD =0,d.h.fira=0 0 Loésungen fur D <0, d.h. fura<0
X12_4+JE 4+2\/_ 2+‘/_ X1:2+\/5 X2:_3_ﬁ
Vieta-Probe: x1+x2:2+\/§+2—-‘/5:4 x1§<2=(2+\/5)[Q2—\/5):4—a
b) D=36-36-4b =-4b 2 Losungen fir D >0, d.h. firb<0
1LésungfurD=0,d.h.firb=0 0 Lésungen fur D <0, d.h. furb >0
x12—_6+'21T:_6i22'j'—b:—3i\/$ X, = -3 +4/-b X, =2-+fa

Vieta-Probe:  x;+X, = —3++/-b + (—3 —\/I) = -
X1 X, :(—3+\/$)E(—3—\/$):9+b

c) D=9c-8c=c 2 Losungen fur D > 0, d.h. furc >0
1LésungfurD=0,d.h.firc=0 0 Loésungen fur D <0, d.h. furc <0
Xpp = 3JE+J' Xy 3J'+J' 2.Jc Xy = 3J32—JE =Jc
Vleta-Probe. X1+ Xy = 2Jc ++/c = 3¢ X1 Xy = 2Jc3fc = 2¢

d) D=4a-4a+4b=4b 2 Losungen fur D >0, d.h. furb >0
1LésungfurD=0,d.h.firb=0 0 Loésungen fur D <0, d.h. furb <0
XlZ_-zJ‘+J_ ‘2"52*2"5:—\/51\/5 x, = —va +vb X, = —va —b

Vieta-Probe:  x;+X, =—+a +vb-va-vb =-2/a
ke = (Vo ) (A V) -

e) D=4t- 12t =-8t 2 Losungen fir D >0, d.h. firt<0
1LésungfiurD=0,d.h.furt=0 0 Losungen fir D <0, d.h. firt>0

o= GRS BEE e [T x2Sl y2T xp =i R
Vleta-Probe: x1+x2:\/f+‘/—_2t+\/_—‘/?:2\/f
X1, = (Vi + J=2t) v - J2t) =t - (-20) =

f) D=4k—-4(2k—-4)=-4k + 16 2 Losungen fur D > 0, d.h. furk < 4
1LésungfurD =0, d.h. firk=4 0 Losungen fir D <0, d.h. firk > 4
Xy5 = 2ﬁ+m 2JF¢22JW —Jk+JK+2

xl—\/E+\/—k+ Xy = vk —/-k +4
Vieta-Probe:  x;+X5 = vk +v/-k +4 + vk —v~k +4 = 2v/k
X1 X, = (VK +vk +4) vk - vk +4) =k = (-k +4) = 2k -4

a) D=t2- 36 D=0 0 t©-36=0 - 2 =36 - t=16
1. Fall: t X2—6x+9=0 = (x=3)2=0 IL = {3}
2.Fa||:t:—6 X2+6x+9=0 = (xX+3)2=0 IL ={-3}

b) D= (-3 -3t)2-8t=9 + 10t +9t2
_ _ -10+/T00-324 _ -10+=224
D=0 O t.,=

2 - 2
0 es gibt keinen Wert fur t, fir den die Gleichung nur eine Lésung hat.
c) D=100-4t2 D=0 0 100-4t2=0 - t2=25 o t=45
1.Fal: t=5 5x2+10x+5=0 = 5(xx+1)2=0 IL ={-1}
2.Fall: t=-5 —x2+10x-5=0 = =5(xx-1)2=0 IL ={1}
d) D=(2-1t)2— 42 =4 — 4t — 32 D=0 [ t,="22018_4:8
1.Fall: t;=%8=-2 —2Xx2+2x+2x—-2=0 o =2(x=12=0 IL={1}
2.Fall: t,=%8=% x2-2x+2x+%=0 - S(x+12=0 L={1}
2 2 2
a) %:é - %_1:% - a2 —aX:X2 - X2 +aX—a =00 X]_;2 — —aiJaZ +4a — —aﬂZSa
. . i R e _ —a+a4f5
Es gilt nur die 1. Losung, da Langen positiv sind: x =——"—

b) % =220 o b - 44 fB0 . 4w - 5 ¢) $[160m=100m



