Kuglen Side 1/6 Steen Toft Jergensen

Kuglen

side 178-181 1 Grundbog A

¥ Eksempel 151 side 178

=> restart
> (x—=2)4+ (y—1)*+ (z—3)* =4

x—2)+ (y—1)+(z—3)*=16

> expand( %)
i x2+y2+zz—4x—2y—6z+14=16
Dvs.X’ +) +7 —4x—2y—62—2=0

¥ Eksempel 152 side 178

| > restart
> Ligning = X +y2 +22—8-x—2-y— 10.z—10=0
i Ligning==x2+y2+zz—8x—2y—102—1020
:> with(Student| Precalculus]) :
> CompleteSquare(Ligning)
z=5) + -1+ (x—4) =52=0

Dvs. (x—4) 2+ (y—1)>+ (z—5)2= (V32 )?

| Altsé en kugle i 3 med centrum i (4,1,5) og radius v/ 52 .

Y Eksempel 153 side 179

| > restart
> Ligning = X +y2 +74+8x— 12y —4-z+60=0
i Ligning==x2+y2+22+8x—12y—4z+60=0
:> with(Student| Precalculus]) :
> CompleteSquare(Ligning)
(z—=2)+(y—6)>+ (x+4)> +4=0

_DVS. (x+4)2+ (y—6)2—|- (2—2)2:_4

| Ingen punkter tilfredstiller denne ligning, s& der er tale om den tomme mangde Q.

Y Eksempel 154 side 180

|:> restart
[Kuglens ligning:
> Kugle := (x—3)2+ (y—2)2+ (Z+6)2=36
Kugle == (x—3)2+ ()/—2)2 + (Z+6)2:36
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> P:=(7,4,-2)

;Ligger punktet P pd kuglen? (Ja)
> subs(x=P[1],y=P[2],z=P[3], Kugle)

36 =36
:Kuglens centrum C:
> C:= (3,2,-6)
3
C:=| 2
-6
:Nognalvektor til tangentplanen 1 P:
>n=P—-C
4
ni=|2
4

;Tangentplanens ligning:

> Tangent :=71)- ((x,y,z) —P)=0
Tangent == 4x —28 +2y+4z=0

>

N|§

i 2x—14+y+2z=0
Dvs. tangentplanens ligninger2-x +y +2-z—14=0

> with(plots) :
K = implicitplot3d(Kugle, x =-5..9,y=-6..10, z=-14 .2, color = grey, numpoints
=50000, style = patchnogrid, scaling = constrained) :
T == implicitplot3d(Tangent,x =-5.9,y=-6..10,z=-14..2, color = green,
transparency = 0.30, style = patchnogrid, scaling = constrained) :
display(K, T, axes = boxed, labels =[x, y, z])
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Y Eksempel 155 side 180

| > restart
Kugle med centrum 1 C = (9,-6, 8) og radius »=3.
Ligning: (x — 9)2 + (y + 6)2 + (z — 8)2=32

;2 planer med ligningerne:
>o:=2x—y+2z—49=0
o:=2x—y+2z—49=0 5.1)
>B=2x+2y+z—-9=0
B=2x+2y+z—9=0 (5.2)
;Beregner afstanden fra C til planerne:
12-:9-(-6)+2-8 —49|
V224 (-1)? +2?
DistCo := 3 (5.3)
2:9+2-(-6)+8 —9

J22+22+1°7

> DistCo :=

> DistCP :=

DistCpB = % (5.4)
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Kuglen
Da afstanden fra C til planen a er lig med kuglens radius, vil planen o tangere kuglen.
Da afstanden fra C til planen f ikke er lig med kuglens radius, vil planen o ikke tangere

kuglen.

B with( plots) :
Kugle = implicitplot3d( (x —9)* + (y +6)* + (z — 8)?=3% x=4 .14, y=-11 .- 1,z

=3 ..13, color = gray, numpoints = 50000, style = patchnogrid) :
plano == implicitplot.?d( o, x=4.14,y=-11..-1,z=3..13, color ="VioletRed",
transparency = 0.30, style = patchnogrid) :
planf = implicitplot3d(B, x=4 ..14,y=-11..-1,z=3 ..13, color = "PaleTurquoise",
transparency = 0.30, style = patchnogrid) :
display(Kugle, plana, planp, axes = box)

4] 4
Y Eksempel 156 side 181
;> restart
> Kugle := X —2x +y2 —6'y+z2 —8z—55=0
6.1)

i Kugle:=x2—|-y2—|-22—2x—6y—82—55=0
> Linje := (-3,9,2) +¢(2,0,1)

(6.2)
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-3+2¢
Linje := 9 6.2)
2+t

_Skaeringspunkter mellem linjen og kuglen?

B subs(x = Linje[ 1], y=Linje[2], z= Linje[ 3 ], Kugle)

(-34+20*—=38+ (241> —12¢=0 (6.3)
=> solve(%, t)
5, -1 6.4
=> P, = subs(t=35, Linje)
7
P, =19 6.5)
7
=> P, = subs(t=-1, Linje)
-5
P, = 9 (6.6)
1

_Dvs. skaeringspunkterne hedder (7,9, 7) og (-5,9, 1)

> with(plots) : with( plottools) :
L = spacecurve(Linje, t =-10..10, thickness =3, color =red) :

C:= implicitploz‘Sd(x2 —2x —|—y2 —6-y +7—8-z—755 =0,x=-15..15,y=-15..15,
z=-15..15, numpoints = 50000, transparency = 0.60, color = grey, style

= patchnogrid)
punktPl := point(Pl, color = blue, symbol = solidsphere, symbolsize = 20) :

punktP2 := point(Pz, color = green, symbol = solidsphere, symbolsize = 20) :
display(L, C, punktP1, punktP2, axes = box, view=[-13..13,-13 ..13,-13..13])
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