812.4 The Cross Product

% Cross Product (a vector) axb

Let a =<a,,a,,a, >, b =<b,,b,,b, >.
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= ‘& xb ‘ = |c7”l; ‘ sin @ = the parallelogram determined by @ and b.

3. 3L F &  aforce Facting on a rigid body at a point given by a

position vector 7. Then the torque 7 is defined tobe 7 =rxF.
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® Area of the parallelogram bounded by G and b = |&”5‘ sin 0 = ‘& X 5‘.

® Volume of the parallelepiped bounded by a,b,¢
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1 axb=-bxa
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Remark :

| ix(ixj)=ixk=~].
 (ixi)xj=0xj=0.

Why ax(bxz) &b & #73 e 5 9
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Example 1 :

Find the area of APOR, where P(1,4,6), O(-2,5,-1) and R(1,-1,1).
Solution :

PQ =<-31,-7>, PR=<0,-5-5>

POx PR =< —40,~15,15 >

APQOR = %‘ngﬁ‘ - %@
Example 2 :

Are G =<1,4,—7>,b =<2,~1,4 >and ¢ =< 0,-9,18 > coplanar( & )?
Solution :

<1,4,-7>(<2,-1,4>x<0,-9,18 >)
=<1,4,-7>-<18,-36,—-18 >=0

= Coplanar.
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