Vinkel mellem planer og linjer i 3D Side 1/6 Steen Toft Jergensen

[Vinkel mellem linjer og planer i R’ dvs. 3D

Y Eksempel 140 side 165 - vinkel mellem 2 linjer

Givet parameterfremstilling for 2 linjer:

X 2 1 X 10 -5
[y |=|1]|+¢t| -1 |ogm:|y|=| -8 |+¢]| 4

z 2 1 z 4 2
:> restart

[ > with(Gym) :

| De 2 retningsvektorer opskrives:
- —
> rl=(1,-1,1);rm:= (-5,4,2)

1
rl=1] -1
1
m = 4
B -
> vinkel(rl, %’)
i 127.0465787
B -
> vinkel(;n), rl )
127.0465787

[ Hvis vinklen er over 90°, sa er den spidse vinkel = 180°-vinkel.

> SpidseVinkel := 180 — %
SpidseVinkel := 52.9534213

[ Dvs. den spidse vinkel mellem linjerne er ca. 52.95°

;> with( plots) : with( plottools) :
> linjel := spacecurve([2 +t, 1 —t,2 +1t],t=-2..8, thickness =2, color =red) :

vektorL = arrow( [2,1,2],71,0.5, 1, 0.3, cylindrical _arrow, color = black) :
vektorM = arrow([10,-8, 4], ;n), 0.5, 1, 0.3, cylindrical _arrow, color = green) :
display(linjeL, linjeM, vektorL, vektorM, axes = boxed, labels = [x, y, z], scaling

= constrained);

linjeM = spacecurve([10 —_é ‘1,-8+4-1,4 +2-t],t=-1.2, thickness=2, color = blue) :

(1.1)

(1.2)

(1.3)

(1.4)
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[ NB: Linjerne er vindskeeve, dvs. de skerer ikke hinanden, og de er ikke parallelle.

| Drej figuren, sd det kan ses!

Eksempel 141 side 166 - vinkel mellem 2 planer
[ Givet planer:

[ 00:3x—6y+2-z2—24=00gP:x+3-y+12:2+67=0

| > restart

[ > with(Gym) :

| De 2 normalvektorer opskrives:
— —
> no= (3,-6,2);nf:= (1,3, 12)

3
na=1| -6
2

@2.1)
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1
nB=1| 3 2.1)
12
> vinkel(%)c, n_ﬁ)
i 84.05315273 2.2)
> vinkel(n_), n_O)c)
84.05315273 2.3)

[ Hvis vinklen er over 90°, sa er den spidse vinkel = 180°-vinkel.

[ Dvs. den spidse vinkel mellem planerne er ca. 84.05°

| > with(plots) : with(plottools) :
> plano = implicitplot3d(3-x — 6y +2-z—24=0,x=-10..10, y=-10..10, z=-10 ..10, color
= green, transparency =0.60) :
planB = implicitplot3d(x +3-y +12-z+67=0,x=-10..10, y=-10..10, z=-10..10, color
= blue, transparency =0.60) :
vektoro, := arrow([4, 0, 6], %)c, 0.5, 1, 0.3, cylindrical_arrow) :
vektorf = arrow([-1,-2,-5], n_[)i 0.5,1,0.3, cylindrical_arrow) :
display( plano, planf, vektora, vektorP, axes = boxed, labels = [x, y, z], scaling = constrained);
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Eksempel 142 side 167 - vinkel mellem plan og linje

X 1 1
Givetplana:2-x—y+z—4=0oglinje/: | y |=| 4 |+¢| 2

| > restart
| > with(Gym) :

| Opskriver normalvektor for planen og retningsvektor for linjen:

9
> o= (2,-1, 1) ;71 = (1,2, 1)

2
na=1 -1
1

@3.1)
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1
rl=12 3.1
1

_)
> vinkel(n_o)(, rl)
80.40593178 3.2)

[ Den spidse vinkel er ""90° - vinkel", eller "vinkel - 90°".

> SpidseVinkel := 90 — %
SpidseVinkel :=9.59406822 3.3)

[ Dvs. den spidse vinkel mellem planen og linjen er ca. 9.59°

| > with(plots) : with( plottools) :
> plano := implicitplot3d(2-x —y +z—4=0,x=-10..20, y=-10..20, z=-10..20, color

=yellow, transparency =0.60) :

vektoro == arrow([2,0,0], 3 n_o)(, 0.5, 1, 0.3, ¢ylindrical_arrow, color = green) :

linjeL := spacecurve([1 + ¢, 4_—>|— 2-1,3 +1t],t=-5..5, thickness =2, color =red) :

vektorL = arrow( [1,4,3],3:7,0.5,1, 0.3, cylindrical_arrow, color = black) :

display(plana, vektora, linjeL, vektorL, axes = boxed, labels =[x, y, z], scaling
= constrained);
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Vinkel mellem planer og linjer i 3D
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