a)

b)

Losung

Die Gerade h verlduft paralle]l zu einer Ebene der Schar, wenn das Skalarpro-
dukt des Normalenvektors der Ebene und des Richtungsvektors der Geraden
den Wert null ergibt. Der Normalenvektor lédsst sich aus den Koeffizienten der
Koordinatenform der Ebenengleichung ablesen.

A fj

~a—-4a-25=0 E
a=-5

Die Gerade h verlduft parallel

zur Ebenc

E_¢:=5x, +10x, +5x3=0

<V

bzw. x| =2x5-x3=0.

Skizze nicht verlangt

Zur Uberpriifung, ob die Gerade in der Ebene liegt, kann man die Koordina-
ten des Anbindungspunktes der Geraden in die Koordinatenform der Ebenen-
gleichung einsetzen (Punktprobe).
-5:3+10-3+5-5=0

40=0
Die Gerade h liegt nicht in der Ebene E_s.

Die Gerade h steht senkrecht auf einer Ebene der Schar, wenn der Normalen- -

vektor der Ebene und der Richtungsvektor der Geraden linear abhingig sind.
Z4

a | a=—A Skizze nicht verlangt 1
[—Za] = k[ ZJ —2a=2%A
5 =5 5=-51 | e,

= A=-1 a=I

Die Gerade h steht senkrecht
auf der Ebcne
Ep: x)—2x, +5x3=0.
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Mittelsenkrechte der Strecke [P#P']. Da k eine Ursprungsgerade ist, verlduft
die Gerade durch den Mittelpunkt M(4,5|-1,5) der Strecke [P*P']

- 5 4 4,5

m= %[(O) + (4)} = (—l,;) und dem Ursprung,

-15-0
15-0

Die Steigung dieser Geraden ist m = —%. die Gleichung der

Ursprungsgeraden k somit y = -%x.
Die Ursprungsgerade k schlieft mit der x-Achse einen Winkel ¢ =-18,435°
ein.
Die Abbildung {3 hat die Abbildungsmatrix
B (cos(2(p) sin(2(p)) ( 0,8 —0,6)
cos(2¢) —cos(29) -0,6 -0,8)



L8

20} () (s0 €0 10
b0 1=lq g0 <0 €0
vo/ \eJLo TO 90

OM.N“~M

8 0s 0 () USpUNY UAUIPALLNZ JYSU 1ap [1@uy 1ap pun q (0) uspunyf
UUAPALIN 13p [IIUY 1Op ' (+) Uspuny USUAPALLN7Z 1Yas 1ap [y 19p
15p10g “TUUBYAQUD IST FUNYONSINUL J9P uusdog nz oYuapaLNZUIpun A1 (q

"% 9T

b N N N

_u:: Y% Yad 0 ,Q\u % T+ nz Yyois tm_ucm SO0 M T 1ap ul :QSEOUQC.—:NEQ_UESV~ ®~Q
920 (T0) (S0 €0 10) .
60 l=lvol1s0 S0 €0[= N
ze0) \w'0) L0 T0 90

_W*NHN%L_U n_w* uOHJO\/EDUH_E \
~ xinpwsSuriiag() 12p WOpoid S[E AUOM T 13p U1 J1aYuapatynzuapuny Ap /
(oIS JOULOAIDG OS “13PALM DUYOOA *[ 43P Ut yoyuapatynzuapuny A1p 'y 1ar (8 T ¢

¢o €0 10 .

1¢0 S0 €0 |=27 xmewssuesngn 2p 151 11WOS

0 20 90
e —

| so [ B L “
_ 50 50 . f0 /
_ 0 4% _ 90 /
__ __ \
- | b | S ot /
1S1 USSUNYLIYISIGPUEY UDP ML (13ue[1aA 1YOIU) orfageissuedioqn a1d I /

3unso|

“a19]4 Jop Sumyary A1p :_Eﬁmm%mm%m
-13q[) wia ut XIIPWS}OYUIPIILINZ, 19P OO M 1P uageruaq) wiaq 31§ uajyoead /
1019 A (9[1qE18) 21pY

~onIS 1ap 15T J01YAA (UD[IGEIS) WAIRUONEIS pun xLjEWssuRSIAgQ) snE 1NNpoid sed f

- yoro[3 duawapEu[edg 1op AuINg AP ISt XIBIN USUDS1ISBYD0)S 12U12 uf /
“XLIBIA QUISHISBYD0IS QULR 181 XLHRWSHOYUIPILINZ ad /
¢ aqugjnelRl

98

“JRU | WOAA UJP O PUN q ‘B UD[QBLIEA [QIP IO JWWNS aIP SSBP ‘31§ uaorayg
- :Hw < g :

JNEB O pun ¢ ‘B UD[GRLIEA U3P YORU WIISASSTUNYDIID[D) dPUIYIISIUD SEP IS UISQ]

o IO A Ud3nsi3ue

. Uap 1QI512 1019 A WAZNSUI3uR] pun XHIRWSIRYUIPILYNZ, SNB 1Y0POI] me. .,Em:w

Yoru apvuy udtenjuazold 91p YoIs WIdpUE Noyuapaynzuapunyy uagnsuysuel 1op 12g

ol
Sne [ q =Yy Jop : 7
T 3 JOIYI A UDP yoINp Jayuopaljnzuapuny] a3nsuy3ue| aIp AS uaNoNI(J

p Aqesyneja ],
I “uauIwuys
aq nz ‘M .
:on E\ (=) uapaLynz WYoIu "mzq () UOPILIJNZ YOBU (+) UIPILLNZ YIS UOA [ISYIIM
OP 1N} UIJIYUDI[UTIYISIYR AN 1P Wwin ‘ur [a5a1suoneyidnmupe)d a1p 91§ UIPUI AL
"— 1ApO () YOrRU + UOA USZUBTID
UAp W WNEQSIIYUYDUTIYISIYR AR UIFIJNISIAMZ UDUTD IS UDUYDIDZ ">:s=.5m@
. =2 . :
on o :ogoo:m,ﬁwv UQPILLNZ JYDIU 19PO (()) UIPILINZ YO'U (+) UIPILINZ IYIS
[9SYOIAA UIP IIP ‘UDIINYDIUIBYOISIUR AL 1P XLIBWISIUGISIF Iap 21§ :m.pEuE:m
"15Q[as YoIs pw ximews3uedioqn a1p o1§ uatarzydnmi
€ aqednepo |,

NE D pun g ‘e US|qRLIBA USP YORU WAISASSTUNYDIID) IPUIYRISIUD SEP IS UISO]
] 3unyo
) nsiojup) J9p uuIdag nz  I0IIASHIYUIPILNZUIPUN ™ WP puUn XUBSTURS
- Q N . ,
Q) 19P STE IYNPoI Wap YOIA[T ISI 3YJ0 AN [ Jap Ul JlayuapaLijnzuapunsy| a1
2

sne é =0Y IOIYoA

e
uap yoInp SUNYINSIdUM) Iop UUIZIG N7 1ISYUIPILYNZUIPUNS] AP JAS U (q
‘1QISIOPAIM OUYD0 AR " JOp UI JIoyuapall
, I ) 81 LIJNZUapUNy|
S1p 1Y 19qom Y IOIaA Wap W 7 XLewsSuesiag) a1p oIg uanaidniniy - (2

7 aqesynejn],

yoru
j + UoA /

HiEY 7 Junuy ; ) "y 3u .
SnIanzue UaSUNLIYOSIQPUEY UISAP W I[[9qRISTURSIIQ[) UL YOIDLJ[IY IST S

|
_
_
* _

I aqeSjneya,

sddi], pun asi




63

0= < |=s+p’0+1'0 ITuripunb
=1
STIO=16T1€°0
SLEYO=1STIE0+STIT0+S0'0
SLEPO=ISTICO+SLEP0-9°0+S20-T0 I
szie0) [szico) (s €0 10
SLEPO |=1SLEP0 |-l * 90 T0
§T0 ST'0) o 10 L0
"IOIYAA 9[IqBIS 1ap Iapalm S1UqasIy Sep ISt
08 “IOPYSA (U[IgRIS) USIBUONR]S WP JI xEmEmw:nman a1p ugty parzyduniy
[=s+1+D n
['0=b < 1=¢0+9°0+b 1
13 JOpUBRY XLIBIA QYISHISRYD0]S dUId WN YIIS S2 e

(=) USP3LIINZ JYOIU 3, §°[ ¢ pUn (Q) USPALLINZ USPUNY I3 % GG
*(+) UDPALIINZ IYD$ UOQITUBIOPUOS UIP JIU UIPUNY Jap %, /77 puis SnsuySue-]

T w [t @ Tttt
$w;mnuwuﬂw&;uu,&mwvuﬂwn|ﬂnuwaug BHLT= ==
1=wp'p

[=¢ep [+BZ+E
p3 1qiSae | opiojuy uaeniuazoad Jop awwng a1p v
QVJ =2
vL0=96"0
0=23¢0+ev—®g'p [urrz=9q
0=9¢'0—-9g’0+®1'0 I
0=92¢0+qs'0—®c0 1II
BC=49 I
0=23C0+qep+el'0 I
q=92¢0+qco+rc0 I
©=q7'0+89°0 I
WRISASSZUNYOID[L) SOPUIT[0]
uBW J[RYIS |, JOIYIASHOYUAPILIFNZ* WP I XINR]A I9p uoleydniyy 1ap youN

7 A <

2 21 (50 €0 10
q|=lga||c0 s0 €0
e/ le/L0 TO 90

I8 08 0 (—) UAPUNY UAUIPILINZ 1YDIU L3P [IA1UY J3P pun g (() uapun’yy
UQUAPALIINZ 1P [191UY 12 ‘B (+) USpPUNY USUIPILIJNZ IYas IIP [19)Uy Iop 13819¢
N =Y.7 I8 $2 Y p Iyaw 1Yo

Ay udpenjuazold a1p yors ulapuy j1ayuaparjnzuapuny uasusujdue) op 1og ¥

b S

/
/
/
/

88

8S0=1"T0+8°0-€0++'0-9'0=d s\\u\\\\| 4//hm//

—18p0oQ) - —

go O £'0 i
+
‘fagaisuonippeped pun -suoneytdumnupeg aip yoInp j[asyoom
(=) USPALYNZ 1YIIU 1apO (()) USPILLINZ YouU (+) UIPaLLJNZ IYIs UOA JIdyuap
-LNZ USIdP “Uapunyf 19p d 21es1uazold uap UewW 1[BYI OS ‘~ "m7q () YBU + UOA

:uw:mm&onb UIP UL WINBGSIONYOIUIAYISIYE AR UASIFNISIOMZ LUSUID URW JOUYDIAY
:3oms3unso soAnRUIAY

"(—) UIPSLLNZ Y21 19po (()) UIPALINZ YorU (+) uapaLynz ayos

UOA UAYI0 M, T UOA q[BYISUUT ITAYUAPALINT AP 1S UIPUNY T3P 9 §C 19¢]
8S0=C0+8c0=d

PO 70 TO S0 €0 10}(S0 €0 10
0 9v°0 8€0(=|S0 SO €0/[(S0 S0 €0
I'0 220 o 0 TO0 90 0 T0 9%

I[3SYIaMm (—) udpaLynz

V421U 33P0 (0) USPILIINZ YIBU (+) USPILYNZ IS LOA USYOOAR T UOA QIRYIOUUI
U210qaBUY Usp Nz Funwiwmsny uaIdp ‘ue uapuny 19p d ZiesIozoIg up Y

pun 0%y ayuawayg sop swwing arp 1q18 os 7 xuewssurgiaq) a1p urw LaLIpENY)

"goa3 yo19f3 puis
221Uy A1 QIS UAPUNY] AUIPILIYNZ IOPO AUPILLNZ IY3S INT $3 SSLP SNE UOA
-ep Bunyonsiaiun) 1op uuidag nz osje 1yas UaWyauIUNSSUNYoSIONYIBI se(]

0=23
0=29¢0
P0=9¢0+€0-S0+S0-€0
AT UT g pun B UOA USZ13SUIT Y2Inp o uoa SBUNUYIdIRg JANRUIAIY
"I9S () = 2 ssnul Ioye(g
1GI310 | Uap uSp sjuawaudedg
1ap oUIUNG 1P 19D 13q "XURIA AYISHSTYDOTS 2UId 181 xijpwisduediogn 21
€0=¢0-¢-7=4
‘g=re
[—=3%8C—
I=Bc—C+® uiq
(D [=q+e
C0:  T0=9z0+eC0 1I-II

T0=960+9¢’0+®BI0 I

P0=95"0+4S°0+®8¢'0 i

BE-T=4q < $0=9T°0+®9') I

‘wsAss3unyo1o[ 0y sopuagio] urwu

VEBYID | I01IASIIYUIPALINZ™ Wap W XHIRIA 10p uoleyi[dnn 19p yorN

e



ST9ST'0 Tmm;,o

¢'o=s pun $'g=1°1'0=b < STI'0 |=| 1STI€0
L <100 f bsr o

STIE'0Y) (€TIST'0+SSTIE0

SLEF'O |=| STIC0+ISTIC 0
§T°0 SLiro+bsLo

‘szigto) (stigo) (s €0 10

SLEF'O |=]SLer0 |-l 1 90 70

L ST szo/\b b 1o
“I01AASHDYUIPILYNZ UIFSIITUR] USP UBLL HBYID OS ‘10149A
-s)1oyuepaLyny uadnsuydur] wop jw xewsiuediagn a1p uew watzydony
:Bunuyodtag AR Y

uapaunzun -

usapaunz :Q

uapalnz 1yas [+

¢o o0 10 ST unueIs

-vIpsSur3Iag) 281QYaBNZ SBp PUN | 0 9°0 70 | IS XI1IRWSIOYUIPILyNy aig
N o 1o L0



1an

y— 9) [
9 N+ 0|=|1
- ¢ z-¢

“U[INJId SUNYDIA[FUIPLIAL) TP sAIyUNg
S0P UAJRUIPIOOY JIP UUDA ‘UPRIAL) 1O JNE UURP 1831] Jeydsapjund 1ap 1yund iy

v=) (9 \
9 Y+l 0|=x:2438
- €

4
/

nomne 25 uspeian) 1op uuojaryung-tamnz dld ‘g 4

“Japururanz 14221yuas Y sapal anj usys ¥QD pun gy udlonaA 2id

9Y (-
0=C1-A9+N9-CI=0|°| = |[=aveldAD
¢) iz-+
-3 ) (¢ 9
pun [ ¢—  [=]9-1 =1ad ‘| 0 |=9v
Yo-+) Uu-dT-¢ ¢
1St SH

11810 [[NU 1AM USP USIOINIA

/

19p 1NPOIdIR[RYS SEP UUDIM “JOPUBUIAJNE JYDIYUDS UURD USLAIS UIODIA 19MZ T /

=1
y$'T=¢
9 ¢

W+4|zﬂnxm|m”~51@::<
SL9 e Evvgmy mu =1 =

T [y R
rz+v9=14 11
WHlAﬂ Mg=1 i

n+ye=yz-¢ I
Jqiasyoswn uaSunyoiafs
-U2IBUIPIOOY 1AIP UT SUNYDIISION A SIP UBLL WIPUL “UBUL J[RYIS Y a1yonsas sed

TR

z 9 b
9 M+ 0¢=]1
N € -6

Sunyo

1231012 A 1P URW J[RYID 08 “UId (T SAYUNJ SAP JOIYIASUQ UDP X I UBW JZ13§
(Sunyoro]FUSUAGE 9P WLIOIIIAWRIT 13D JHIYII) (HMYPIBQIN ANBUINY

/
/

/
/

011

"auaqy Jep Ui pyung 1ap 1331 g =Y Ing
=X
0=4+3r+0I-
0=A+Mg-¢)-z—

"uB[[N19 SunyorajSusuaqy Iep WIOJUSRUIPIO

-0 31p USIRUIPIOOY SUIdS uuam “H auaqy 1op uniday (| 1| yz—¢)q pung 1ogq
1)

0 p 1] ULIOJUDRWLION]

"0 ="7+ X7~ WIOJUIRUIPIOOS] 1P SNBIBP pUn ()= X o

71

-Iung a1p Ul 1[yIa J suaqy Jop 1yundsFunpurquy wap pun ﬁo =u N

nl
"0="Cupun z—="u3stos ‘| = fu uew yEpm
0=C%u < o=fug+ug+tug— :qutug—=lu
. 0=tug+ug+lu g
tuz—='u <« =‘tug+lug [
e ﬂc
]I 08 AUIQH Jap J0YPAUBULION Ula | Tu (=1 j8]
=
7
UDIOIA A UISIIP NZ WYIIINUIS QUIGH
9P I0PY3AUA[BULION 1P 1218 OS ‘QUIGH Jauld uaropjasuueds aIp A pun n purg
(ULIOJUSIRILION-INUNY 19D AJ{IYinu) :33MUIYIIY IDANRUI[Y

‘uaplom nz

13UYDESYONIDQ JYOW 1YIIU [ SUNYSIA[D) 1YINLIq JAYR(] “UATUILITfO S1213q [ pun
[ UDBUNYDIA]0) Jap UOTIYERNQNS YoINp purs 1 pun v 19jaweled a1 :Funyowuy
‘0=7—XZ SUNYIL[3UNBUIPIOOY AP 1Y T AUIQH AI(]

0=2-XZ qI-1-T

nZ+y9=2 11
rg=4 11
MHye=x |
‘sunydA[FuUALAY

9P WLIOJUSIBUIPIOOY] 1P UBL JRYID 08 T PUN y 120WTIRG 1P LSIUIWT]D pun
URBUNYDIR[URIRULPIOOY] [2IP Ul Wn 2uaqg Jap Junydia3iolya aIp uew Q121428

{

[ 9
9 "+ 0 KHMHUM;«.MN“M

! %3
Funyora[Suauaqy 1ap wiogapyundrai A1p uew ey
~19 duaqgy Jap ualonjaauurdg s|e DV 2lmos gy pun yundsiunpuiquy sie v Iy

duns




“UdIRYUIBUAWNIOA A- GG $10d10YSUONBIOY SOP UDWIN[OA SEP 1SBNOq ¢ = 1N
=Y
£=7-

*-GN8I=(T-NEH9-x
:Funyoran) opuddio] 1G13I0 UdLN|OA UdURQITITIOA WP JIL UIZIISYDI[D)
@=0Gp- 9f-a=A

AOPUI[AZ UOp ANy - ;12U = A [SULIOJUSWN[OA DIP UT UdZIdSUIY
[2INp UBW JBYId ()18 7 <Y BP “UOPIos udsse[oT3om uouugy oydrisssertog o1q)

)
(o 11IOqEEINY 24a1s) (T—N) SN =] AQd | punaT 9/ =|| 1| |=[dV | NN

¢ =Y 4y 1SURHOA T 2ZLINS ._JDn: )0an1g 1op Yo19}3 s1opuikz
$op OQH 1P [4V] 23021 19p
Yo1a[S 151 SIOpU1ATZ SOp snipey 1o
A-7
0 =iqq+e="
-+ ’
=3 )
pun | =1
NC—¥
18159
g uew pyas o3
‘ue ([ JOBPA USP V UL 1YBP Ul
18vi] “Sue] yoio[S pun [oj[eted puis
[ad) pun [Ygv] uenesyoayoay a1q

13UR[I0A JYDIU 924INS

1 @/ pueIsqy usp ouoqy
1op uoA uaqey Am_ I _ [-)tq
pun (i [1]€)'qomung 2iqg

=~ ¢g=Y
i=lz—|
M\/H_va__.@/

:Bunyd1n
opua|o} uew B 08 “g] sp
Uo10[3 pUBISqQY Udp UBL )2]0§

[T sp= T—2ng) =
0402 = NS = A +Np =+ +91+391— 4
=D+ p o) = N:TNINAT:+N§Nrc|1:\f Claap
“URW J[RUYID 0§ ‘U0 [OULIOJSPURISqY
2Ip ULIBYDS 12p YUN 13p pun sapjundgngioT sap udleuIpiooy dlp Uil 17)0§

I

(Cz—lz) 4 (Th- WO+ 2(Ex =) M= (Tq  [q)p jpwiiog 1op yoeu

Yo1s 12uya10q (%7 | CA | Ex)%q pun (2] 14| 'x)! g omjung sotomz pueisqy 1o (o

Y918 H JNB IYIOINUIS 31P *USPEIAN Iould Jne (f teyos
U 10p dung dffe uagor| reye PundgnpoT usysrals uap I anyung
Sl[t uaqey "puis ¥ uoa TIFugyqeun saiyundgniio] sop uoIeUIPIOY AP B (g

(] 1]1)4 uareurpiooy a1p jey pyundgnjio 1o¢y

AR b
Li=l0 [i-2)+]1 =dyx
1) \z- Z-¢

PUNAgN 0T UOP UBW BYIO *UId uapLldsio Jop Funysid[n a1p ur 'y uew 129§

A-CT=Y < 0=Y A+ AP +01-
0=X+3+(NT-NT-S)- 2~
“BUNYDIO|FUURGH 9P WIOJUSIZUIPIOOY] 1P UI UIPLIDFIOT] 10p UQJBUIPIOOY]
9P U9719SUTH Y2INp UBW )[BUYID OUdGY pun 3prioio uoa undniuydsg uscg
1 b
10 e+ =X
4 NT=¢
UHOJSSUMYIIY-1UNg 1P 7 9PLIaSIo] 1p ANy uew 1jpyLd soryoassun)
“UOLY S| 101yPaudewON wop pun unds3unpuiquy sie Y ;yung wop iy (e

18911 283 usperog sop Jne g teyosaryung Jop 1ung ure ssep ‘os Y uloy 1913 sg

oessny ayosiey <= M:#W!
SSTY 9yosiey 7 ¢ Nm
Yo
Nm{_ C—E=YT—¢
3 3
Mmlnﬂm.mlmuv_m!m 111w 29q0ig
Eect oy :_ol, =
_mlm 9=Y I ._I«
Xr—9=3 II
9
T <= 9=1 II

[

XC—e€=Yc-6¢ 1

wsAssTunyoropn) sopuadjo) uew

I[BYID UDSUNYDIDIEUSIRUIPIOOY P Ui Funydio|F1010A Jop uaGIaIYISI ) YoBN



