Projektioner i 3D Side 1/10

Givet ligning forplana: -5-x +4-y +2-z—44=0
Givet punkt4 = (10, 5,-8)
Beregn projektionen af punkt 4 pa plan o

:> restart
> 4= (10,5,-8)
10
A= 5
-8

>o:=-5x+4y+2z—44=0
o:=-5x+4y+2z—44=0

| Normalvektor for plan o :
> 7= (-5,4,2)

:Parameterfremstilling for linje / gennem A vinkelret pd plan o :
> 1=A+17
-5¢t+10
[=1| 4t+5
2¢t—8

| Finder skeringspunkt mellem linje / og plan o :
> subs(x =Il[1],y=1[2],z=1[3], Oc)

i 45t—90=0
> solve(%, t)
i 2
= subs(t=%,1)
0
P:=| 13
-4

| > unassign('t')

Konklusion: Projektionen af punktet 4 pa plan o er givet ved (0, 13,-4)

Steen Toft Jergensen
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| > with(plots) : with(plottools) :
> linjel := spacecurve([I[1],1[2],[[3]], t=-2..5, thickness =2, linestyle = solid, color

=blue) :

plano := implicitplot3d( o, x =-20..20, y =-20..20, z=-20..20, color = green,
transparency =0.30 , style= patchnogrid) :

punktA = pointplot3d(A, symbolsize =20, symbol = solidcircle, color = black) :

punktP = pointplot3d(P, symbolsize =20, symbol = solidcircle, color =red) :

display(linjeL, plana, punktA, punktP, axes = boxed, labels = [ x, y, z], scaling
= constrained);

Ly

Y Eksempel - projektion af vektor pa plan
_Givet ligning for plana: -5-x +4-y +2-z—44=0

1
Givet vektor 7 =| -4

2

Beregn projektionen af vektor v pa plan a

;> restart
[ > with(Gym) :
> Vo= (1,-4,2)
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>o:=-5x+4y+2z—44=0
o:=-5x+4y+2z—44=0

| Normalvektor for plan o :

> 7= (-5,4,2)

.. - ->
| Projektionen af v pa normalvektoren # :
- — g
> pn :=pr0](v, n)

17

. 68
45

34
45

| Projektionen af v pa plan o beregnes:
Y > —
> po = v-pn

112
45

124
45

> evalf (%)
-(0.8888888889

-2.488888889
2.755555556
| Test: Erpa | 77

—_ =
> pden

Konklusion: Projektionen af vektor v pé plan o er givet ved
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8

? -0.89
112

25 | = | 249
124 2.76
45

;> with(plots) : with( plottools) :

> plano = implicitplot3d( o, x=-5..5,y=0..10, z=5 ..15, color = green, transparency
=0.30, style=patchnogrid) :
vektorV == arrow( [0, 7, 8], 7 0.3, 0.5, 0.3, cylindrical _arrow, color = black) :
vektorN := arrow( [0, 7, 81, pn, 0.3, 0.5, 0.3, cylindrical_arrow, color =red) :
vektorP = arrow([0, 7, 8],p_0)£, 0.3, 0.5, 0.3, cylindrical arrow, color = blue) :

display(plana, vektorV, vektorN, vektorP, axes = boxed, labels = [x, v, z], scaling
= constrained)

Y Eksempel 147 side 174 - projektion af linje pa plan

Givet ligning forplana: x +y +z—1=0

Givet parameterfremstilling for linje
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X 9 4
[y |=]9 [+t]| 4
z 9 5

Beregn projektionen af linje / pa plan o

;> restart
>o:=x+y+z—1=0

a:=x+y+z—1=0 3.1
=> [:=1(9,9,9) +¢t(4,4,5)
9+41
l:==|9+4¢ (3.2)
9+51
=Find 2 punkter pa linjen /.
St f.eks. t=0o0gt=1:
=> P, = subs(t=0,1)
9
P =9 3.3)
9
=> P, = subs(t=1,1)
13
P,=113 (34)
14
:Normalvektor for plan o
> W= (L1, 1)
1
ne=|1 (3.5
1

:Parameterfremstilling for linje /, gennem P, vinkelret pd plan o :
(> I =P +t7
t+9
l=11t+9 3.6)
t+9
iParameterfremstilling for linje /, gennem P, vinkelret pd plan o :

> L=P+in

3.7
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t+13
L=11t+13
t+14

Finder skaeringspunkt S, mellem linje /, og plan ot :

> Solve(subs(x211[1],y=ll[2],Z:ll[3], Oc), t)
_26
3

=> N Subs(t=%, ll)

1
3
1
3
1
3

Finder skeeringspunkt S, mellem linje /, og plan o :

> solve(subs(x =L[1],y=0L[2],z=1[3], OL), t)

i -13
> 5, = Subs(t= %%, 12)
0
S,:=10
1
;Retningsvektor for den projicerede linje:
_)
e
3
- _|.L
ro= 3
2
3

;Parameterfremstilling for den projicerede linje p :
>p=3S§+ tr

| Test: Liggerp iplano ?
> subs(x=p[1],y=p[2],z=p[3], o)

Steen Toft Jergensen
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0=0 3.149)
Konklusion: Projektionen af linje / pa plan o har parameterfremstillingen:
1 1
3 3
]
|3 3
1 2
3 3

;> with(plots) : with( plottools) :
> plano := implicitplot3d( o, x =-10..10, y=-10..10, z=-10..10, color = green,

transparency = 0.30, style = patchnogrid) :

linjeL := spacecurve([I[1],1[2],1[3]], t=-4..2, thickness =2, color =red) :

linjeLl = spacecurve( [ll[l], L[2], 11[3]], t=-15..5, thickness =3, linestyle = dot,
color = cyan) :

linjelL2 = Spacecurve( [12[ 11, ,[2], 12[3]], t=-20..5, thickness =3, linestyle = dot,
color = magenta) :

linjeP = spacecurve([p[1], p[2], p[31], t=-15..15, thickness =2, color = blue) :
punktP1 := pointplot3d( P, symbolsize = 20, symbol = solidcircle, color = cyan) :

punktP2 := pointplot3d EPZ, symbolsize =20, symbol = solidcircle, color = magenta) :

punktS1 = pointplot3d ( S, symbolsize = 20, symbol = solidcircle, color = cyan) :

punktS2 := pointplot3d (Sz, symbolsize =20, symbol = solidcircle, color = magenta) :

display(plana, linjeL, linjeL 1, linjeL2, linjeP, punktP 1, punktP2, punktS1, punktS2, axes
= boxed, labels = [ x, y, z], scaling = constrained)
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Eksempel - projektion af punkt pa linje
X 9 4
Givet parameterfremstilling for linje/: | y [=| 9 |+¢| 4
z 9 5

Givet punkt4 = (10, 5,-8)
Beregn projektionen af punkt 4 pa linje /

:> restart
>1:=1(9,9,9) +¢{4,4,5)
9+4¢
l:==|9+4t¢ 4.1)
9+5¢

> A4 := (10,5,-8)

A=| 5 4.2)

:Retningsvektor for linje /:
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> 7= (4,4,5)

S~V

4.3)

Il
w A~ A

;Retningsvektoren for linje / er normalvektor for et plan o gennem punkt 4 :
-> ->
> n:=r

(44)

NN
Il
w A~ A

| Ligning for plan o gennem punkt 4 :
> a=n-((xy.2 —4)=0
o0:=4x—20+4y+5z=0 4.5)

| Finde skeringspunkt mellem linje / og plan o :
> Solve(subs(x =I[1],y=1[2],z=1[3], oc), t)
97

= (4.6)

=> P = subs(t=%,1); evalf (%) _
125
57

125
57

28
57

2.192982456
2.192982456 4.7)
0.4912280702

B —
| Test: Er 4P 1 [?
> (P—A) -7
0 4.8)

[ Konklusion: Projektionen P af punkt 4 pa linje / er givet ved

125 125 28
( 57 57 ° 57 ) =~ (2.19,2.19,0.49)

;> with(plots) : with( plottools) :
> plano = implicitplot3d( o, x=-5..15,y=-5..15, z=-15 ..5, color = green,
transparency = 0.30, style = patchnogrid) :
linjel = spacecurve([I[1],1[2],1[3]], t=-4..2, thickness =2, color =red) :
punktA := pointplot3d(A, symbolsize =20, symbol = solidcircle, color = cyan) :
punktP = pointplot3d(P, symbolsize =20, symbol = solidcircle, color = magenta) :
display(plana, linjeL, punktA, punktP, axes = boxed, labels =[x, y, z], scaling
= constrained);
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