Question
Given that a is an arbitary vector and e is a fixed unit vector, determine the
magnitude and direction of e X (a x e) and deduce that

a=(a-elet+ex(axe)
explaining this result.

Consider any three non-collinear vectors a, b, c. By resolving a along b, ¢ and
b X ¢ use the above result to prove that

ax(bxc)=a-c-b—a-b-c

Answer

g

a
e
a=a-eeta-ff
Soaxe=(a-fif xe=—(a-f)g
Thuse x (axe)=—(a-flexg—(a-f)f
Soa=pBb+~yc+d(bxc)

ax(bxc) = Bbx(bxc)+v(cx(bxc))
= B(b-¢)b—c] + b — (¢ b)é]
= B(b-c)b+(c-c)b—(B(b-b)e+(c-b)c)

Now
B(b-c)+~(c-c) since (bxc)-c=0
= B(b-b) +7(c-b)
So ax(bxe) = (a-c)b—(a-b)c



