Vektorgeometrie (Kugel) Lésungen—+ Ubungen

Aufgabe 1

(a) 22 +y?* + 22 — 4o +2y — 102+ 26 =0
(=224 (y+1)2+(2—5)2?=-26+4+1+25=4
M(2,—-1,5);r =2

(b) 22 +y* + 22+ 122 —62+9=0
(x+6)2+y*+(2—3)2=-9+36+9=236
M(—6,0,3), 7 =6

(¢) 22 +y?+ 22 — 4o +4y + 53 =0
(=7 +(y+2)2+22=-53+49+4=0
M(7,-2,0), 7 =0

(d) 222 +2y* +22* — 20+ 6y — 42 — 11 =0
PP+ —r43y—22=41
O AURE RN R P PR
M(3,-3,1),r=3

(e) 3622 + 36y* + 3622 + 48z — 108y + 60z — 103 =0
P+t + P+ —3y+ =18
CRS RAURERNCRE S SRS N B

M489 =1



Aufgabe 2

T 5 1 r=t+5
(a) g: [yl =1(2]|+t]|-3 = y=-3t+2
z 1 1 z=t+1
gnNk:

Pyt =41
(t+5)%+ (=3t +2)°+ (t+1)* =41

11¢2 + 30 = 41
112 =11
=1

th=1 = Sl<6,—1,2>
th=—1 = 55(4,5,0)

T 5 1 r=t+5
) g: (y]=12]+t]| 3 = y=3t+2
Z O —1 2= —¢{
gnNk:

22+ % 4 22 =29
(t+5)*+ (3t +2)* + (—t)* =29
117 + 22t + 29 = 29
112 + 22t = 0
11t(t+2) =0
th=0 = 5520
th=-2 = S5(3,—4,2)

T 9 5 r=2>3t+9
(c)g: {yl=[5]+t|2 = y=2t+5
z 16 5 2 =5t + 16



(v =22+ (y+5)*+2* = 81
(5t +7)% + (2t +10) + (5t + 16)2 = 81
54t% + 270t 4+ 324 = 0
2 4+5t4+6=0
(t+2)(t+3)=0
th=-2 = 51(-1,1,6)
to=—-3 = Sy(—6,-1,1)

@ g (v) = (o) +e[-1) = -
z 0 0 z2=0

gnNk:
(+ 1)+ (y +4)* + (2 = 2)* = 49
(26 +7)7 + (=t +4)° + (=2)* = 49
5t +20t +20 =0
P +4t+4=0
(t+2)* =0
tie=0 = 512(2,2,0)

Aufgabe 3

(a) M(3,-1,2)
=4l =l = BT F 010 = V12
k:i(x =32+ (y+1)22+(2—-2)2=12
(b) M(2,3,1)
r= 1175 — 7| = 1A+ 36 + 36 = V19
k(e =2+ (y =32+ (- 1)"=19



Aufgabe 4

Beriihrung aussen: |M; M| = 11 + 1o

Berithrung innen: |M; Ms| = max{ry, ro} — min{ry,ro}

ki:(x—1)*2+ (y+3)2+22 =54
ko: (x—11)*+(y—2)* 4+ (2 4+5)* = —126+ 121 + 4+ 25 = 24
M(1,-3,0), 1 = v/54 = 36

My(11,2,=5), ry = /24 = 21/6
10

—

MMy= | 5 = |MM,| =150 = V6 - 25 = 5/6
-5

M1 3\/6 B 2\/6 M2

(a) |MyMy| = 5v6 = 3v6 +2v6 = r; + 1 (stimmt)

1 10 7
3—— 3
0 -5 -3
= DB(7,0,-3)



Aufgabe 5

(a) M(6,5,—3);e:x—2y+2z+4=0

Die etwas aufwéndigere Losung:

x 6 1 r=1+6
g lyl= 5 |+t|-2|=>y=-2t+5
z =3 2 =2t —3

r—2y+22+4=0
(t+6)—2(—2t+5)+2(2t—3)+4=0
9 —-6=0

_ 2
t=3

_ 2 _ 2 _
MB=2|[-2||=2-3=2

= (@64 (y =57+ (z+3)"=4

(b) M(—4,30,—5), e: bx — 14y +22=0
Schnellere Losung mit der Punkt-Ebene-Abstandsformel:

d(Mg)_|5-(—4)—14-30+2-(5)+0|_@_30
T /2 (—14)2 1 22 15

=  (z+4)%+ (y—30)2+ (2 +5)* =900



Aufgabe 6

(a) ko: (x —2)2+ (y+3)2+ (2 — 1) =49; My(2,-3,1), 10 =17

9 2 7
M©9,1,5)  MM=|[1]-[-3|=1[4
5 1 4

|MoM| = A9+ 16 + 16 = /31 =9

ki:(z—9°+(y—1>2+(2—5)72=4
ky: (v —9)*+ (y — 1)* + (2 — 5)* = 256

(b) ko: (x+ 1)+ (y —2)* + (2 — 3)* = 25; My(—1,2,3), 19 =5

5 —1 6
M(5,4,6)  MM=|{4|-|2]|=[2
6 3 3

|MoM| =36 +4+9=+49="17




Aufgabe 7

9

224+ 22 -2y —222-103=0
4+ (y—1)2+(z—-11)2 =103+ 1+
— M(0,1,11), 7 = 15

T 0 2
g: lyl=1]+t| 2
2 11 -1
gne:
2(2t) +2(2t+1) — (-t +11) — 18 =0
9 —27=0
t=3
6 0 6
IMM'|=|{7T] - 1]|=]| 6
8 11 -3

P =/r?— |[MM'|? = 15> — 92 = 12

121 = 225

= M'(6,7,8)

—/36+36+9=09



Aufgabe 8

M(—t,2t+7,t—2)€g

\PM| =3
(—t=32+2t+t)*+1)*=9
6t° + 30t + 36 = 0
t?+5t+6=0
(t+2)(t+3)=0

th=-2 = M(2,3,-4)

ty=—-3 = M(3,1,-5)



Aufgabe 9

kq

(a) r =18, A(0,-2,4), B(—1,2,-2), C(-10,6,0), P(3,-2,2)

1 10 32 1
AB=| 4|, ac= s | =aBxacd= 56| =57
6 4 32 1

erdr+Ty+42—-2=0
Peed-347-(-2)+42—-2=0

4z —4 =0
z=1 = P(2,-2,1)

. 2 15 (4 11
Fot = |—2 3 7] = (12| = M(11,12,9)

7] 1 4 9
ki (w—11)2+ (y—12)2 + (2 — 9)? = 324

) 4 -5
18

Pp— L= | 2 5 | 7] =16 | = Mx(-5-16,-7)

7] 1 4 7

ko: (x+5)%+ (y+16)* + (2 + 7)? = 324

(b) r=42; A(6,1,0), B(0,—-3,7), C(—3,-3,1); P(10,y,8)

6 9 24 8
AB=|-4|, aC=-4| = ACx Al = | -57| =3 19
7 1 12 4

d=-1n-14,=-29 = c:8r—19y—42—-29=0
Pee8-10—-19-y—4-8—-29=0

19y — 19 = 0
=1 = P(10,1,8)
r 10 42 8 26
7] 8 —4 0
ky: (x —26)*+ (y — 37)% + 22 = 1764
10 8 —6
42
Fo——a=|1]- 5 [ 19) = [ 39 | = Mx(-6,39.16)
7] 8 —4 16



Aufgabe 10

(a) M(1,-3,0),r =5, P(1,1,-3)

1 1
MP=[1]-{-3]|=

-3 0

W = O

dy—32+d=0 P(1,1,-3)er
4-1-3-(=3)+d=0 = d=-13
T:4dy—32—-13=0

(b) M(3,0,1), r =5, P(3,—4,—2)

3 3 0 0
MP=|-a]l-fo]l=|-4)=-]4
) 1 -3 3

dy+32+d=0 P(3,-4,-2) e
4-(=4)+3-(-2)+d=0 = d=22
T:dy+324+22=0

Die Polare (Ebene durch B 1 zu ]\ﬁ)

10



Aufgabe 10 (Losung mit der Polaren)

(a) M(1,-3,0), r =5, P(1,1,-3)
(7 (=) =0
3

P_FM)
0 T 1
4 . yl = -
-3 z 0

Ay —324+12—-25=0
dy —32—13 =0

—25=0

(b) M(3,0,1), r =5, P(3,—4,—2)

0 T 3
-4 - y|l—10 —25=0
-3 z 1

—dy—32+43-25=0
Ay +32+22=0

11



Aufgabe 11

(@) k: (=32 4+ (y—1)2+(2+2)?=49, e:3x+2y —62=0

M@3,1,-2);r=7

T 3 3
g yl=11/|+t]| 2
z —2 —6

gNk:49=(x —3)*+ (y — 1) + (2 + 2)
49 = (3t)? + (2t)* + (—6t)°
49 = 49¢?
ti=1 = B(6,3,-8)
ty=—1 = By(0,—1,4)

30+ —62—T2=0
To:3x+ 2y —624+26=0

(b) k: (x —4)?*+9y*+(2+1)2=81, e: 2x —2y+2—7=0
M(4,0,-1); 7 =9

+t| -2
-1 1

<
SIS
I
[a)

gNk: 81 = (z -4 +y* + (2 +1)°
81 = (2t)* + (—2t)* + (1)°
81 = 9t?
t1=3 = B(10,-6,2)
ty=—3 = DBy(—2,6,—4)

20 —2y4+2—-34=0
To: 20 —2y+2+20=0

12



Aufgabe 12

x 5 -2 T ==2t+5
(a) s: [y =38 |+¢t|—-16 = y=—16t+ 38
< —7 1 z=t-17

sNk:
225 = (=2t +5—3)? + (=16t + 38 +8)* + (t — 7)?
225 = (=2t +2)% + (=16t + 46)* + (t — 7)?
0 = 261> — 1494t + 1944
10

t = 2—98 ~ 3.72 zu weit weg

t2 =2 = R(l, 6, —5)

(b) M(3,-8,0),r=15
1 3 —2 2
ME=6|-[-s8|=(14)=(1-[-14
-5 0 -5 5
d=—-n-rg =107 = 71:2x—14y+52+107=0
T ) —2 rT=—=2t+5
g ly| =138 +t| 14 = y=14t+ 38
z -7 15 z=—=0t—17

gNT:0=2(—2t+5)— 14(14¢t + 38) + 5(—5t — 7) + 107
0 = —225¢t — 450
t=-2 = t'=-4 = @Q'(13,-18,13)

1 13 —12 —2
Or=|6|-[-18)={24 | =6-[ 4
) 13 —18 -3

x 1 -2

s lyl=|6|+t] 4

z -3 -3

U 75
(¢) o= 2arccos DY 2arccos — 0 — = 43.60°

|72 - |7 15 - /29

13



