Vektorer i 3D, krydsprodukt Side 1/6 Steen Toft Jorgensen

Eksempler med vektorer i
rummet

side 154-158 i Grundbog A

Y Eksempel 128 side 154

| > restart
| > with(Gym) :

_)
> q = (6,-8,17): b = (1,1, 1)
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Projektionen af a pa b er |_)2‘ -b=1]5
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alternativ:

> proj(4.3)
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Y Eksempel 129 side 155

|:> restart
|:> with(Gym) :

ﬁ
> q = (7,-2,2); b = (-1,1,2)




Vektorer i 3D, krydsprodukt

(> (Dx, Dy, Dz)

alternativ:

-
> a

_)
x b

=> with(plots) :

Krydsproduktet a
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Side 2/6
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a = arrow( 4, color = red, shape = double _arrow, width=0.3) :
b= arrow(b color green, shape = double_arrow, width = 0. 3)

axb = arrow(a X b color = blue, shape = double_arrow, width =0. 3)
display(a, b, axb, axes = boxed, labels = [x, y, z], scaling = constrained)
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Vektorer i 3D, krydsprodukt

I

B ->
| NB: Rad vektor = a ,

> ->
vektor = b , bla vektor=a x b

Y Eksempel 130 side 157

=> restart
| > with(Gym) :

_)
> a = (1,3,5); b = (-8,5,4)

Side 3/6
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Vektorer i 3D, krydsprodukt Side 4/6 Steen Toft Jorgensen

\ 4

_)
> Ien(z X b); evalf (%)

V 2946

54.27706698 3.3)

> >
Arealet af parallelogrammet udspaendt af a og b er |Z X b| =,2946 = 54.3

_alternativz

9
> arealP(Z, b ); evalf (%)

V 2946

54.27706698 (3.4)

Eksempel 132 side 157

=> restart
| > with(Gym) :

— - -
> OP = (-4,2,-1); 00 == (3,-6,-8); OR := (1,2,3)
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F > — — 5 — —>
> PO = 00-OP, PR := OR-OP
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> PO x PR
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> > -len(PQ X PR); evalf (%)




Vektorer i 3D, krydsprodukt Side 5/6

\ 4

\ 4

\ 6593

2
40.59864530

_Arealet af trekanten, som udspzndes af punkterne P, Q og R, er
_) ﬁ
% |Po x PR| = % J6593 =~ 40.6

alternativ:

B — —
> arealT(PQ, PR); evalf (%)
\ 6593
2
40.59864530

Eksempel 133 side 158
:> restart
= N
> a = (-63,28,77); b := (153,-68,-187)
—63
a:=| 28
77
153
b:=| —68
—187
B >
> Z x b
0
0

[17 17 17
707 7

Krydsproduktet | de 2 givne vektorer

|:> restart
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_)

Da forholdet mellem koordinaterne i de 2 vektorer er det samme, s er a og b parallelle.



Vektorer i 3D, krydsprodukt Side 6/6 Steen Toft Jorgensen

| > with(Gym) :
> Z = <a1, a,, a3>
a;
a=|a, 6.1)
as
S
> b= <b1, b,, b3>
] b, ]
b= b, (6.2)
by
= N B -
> axb
a,by—a;b,
~a,by+ayb, (6.3)
ayb,—a,b,
B -
Bevis:Zx bJ_Z
| NB: vigtigt her at anvende dotP fra Gym-pakken!
> 7\ > . .
> dotP( (a X b), a);szmplzjj/(%)
(a2b3 —a3b2) a, + (—a] b3+a3b1) a,+ (al bz—a2b1) as
0 (6.4)
B I
| Bevis:a x b 1b
B O U
> dotP( (a b b), b);simplijfj/(%)
(a2b3—a3b2) b, + (—a1b3+a3b1) b, + (01b2_a2b1) b,
L 0 (6.5)



