If, u and v are vectors in 3-space, then

a. ||u><1-‘|| Is equal to the area of the parallelogram determined by u and v.

b. Find the area of triangle determined by the points 4(2.2,0),B(-1.0.0).C(0.4.0).

Solution
Lagrange's identity, states that

[y =l [ = (o)™ @
If 6 denotes the angle between u and v, then u-v= ||u||||v||CDSB (2), so (1) can be rewritten as
Jax o[ = ] [ —[Ja] [ cos™ 0= ...[lux v = ][] sin” &

Since 0= 6 < wit follows thatsin © = 0, so this can be rewritten as

||| =[all|v]sin &

But ||v||sin Bis the altitude of the parallelogram determined by
v=(-2 20 u and v. Thus the area E of this parallelogram is given by
i j Kk
E=|pu|W|sin 0= |uxv]|=lu, w, u|=
LR

= E=||-10k|= E=10
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b. The area A of the triangle is |E the area

ol of the parallelogram and,

11
A=—E=—(10)=5
SE=-00)
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%% D:\..I\page_zdﬁ_cmss _product.m
clc; clear; format compact;
%WA=[4-21]

%B=[1-13]:

% C =cross(AB)

% dot{C,A)==0 & dot(C,B)=0

P1=[220];
P2=[-100];
P3=[040];
P1P2=[-3-2 0];
P1P3=[-2 2 O];

¢ =cross(P1P2,P1P3)
n =normlc,2)

Command Window
: =
0 0 -10
n =
10



