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Scalar product of four vectors
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If a. b, ¢ and d bs any four vectors, the product of the type

(axb). (exXxd) (axe).(bxd) clc. are called sealar
product of four vectors.
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By dcfinition of cross product of two vectors, we find that @ % b
and ¢ % d are vector quantitics.
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Let axbe=pandcXd=q.

Then (a X 5) . (¢ X d) = p. g, which is, by definition of scalar
product of two vectors, a scalar quantity. But it is the product of
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four vectors. Hence (a X &) . (¢ % d) is called scalar product of
four vectors.

() To find the expansion of (& x b) . (¢ x d).
Or, to prove that

(ax b)(cxdy=Ca.e)Xb.dy=(a.d)b.c)
‘ a.¢c a.d
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Proof. Let a X b = m.

Then (a X b)(e X dy=m. (cx d)
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=(m X ¢).
[asin a scalar triple p
and cross can be interchanged prov

order is maintained]
—{(Zx 7;) X-E} d R
—{(a c) b — (b c)a} d

- > =

=(a.c)b. d) (a.d)(b.c)

roduct the position of dot
ided the cyclic

- =
a.c a.d
e R —_ -
b.c b d
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vector product of four vectors

Definition. If a b P and 4 be any four vectors, the products of the

type (2 X b)x(c x d),(ax c)x(b x d) etc. are called vector
product of four vectors.

By deﬁmtlon of vector product of two vectors, we find that

a X b and ¢ X d are vector quantities.

Let axb—p and c><3=;

Then (axb)x(cxd) P X q, which is again -a vector
quantity. | |

theproduct of foilz ¢33iors. T /r q y. But it is

‘l_,_/ _,\_/_/

Hence( axb )X ( c X d ) is called vector product of four veciors.

" (i) To find the expansion of (2 X B)x (< x ).
Or, to prove that

(sz)x(:x d)=
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proof. (i) Let
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are non-coplanar.



