
3.8 By expansion in Cartesian coordinates, prove:

(a) the relation for the scalar triple product given by Eq. (3.29), and

(b) the relation for the vector triple product given by Eq. (3.33).

Solution:

(a) Proof of the scalar triple product given by Eq. (3.29): From Eq. (3.27),

~A×~B = x̂(AyBz −AzBy)+ ŷ(AzBx −AxBz)+ ẑ(AxBy−AyBx) ,

~B×~C = x̂(ByCz −BzCy)+ ŷ(BzCx −BxCz)+ ẑ(BxCy −ByCx) ,

~C×~A = x̂(CyAz −CzAy)+ ŷ(CzAx −CxAz)+ ẑ(CxAy −CyAx) .

Employing Eq. (3.21), it is easily shown that

~A ·
(

~B×~C
)

= Ax (ByCz −BzCy)+ Ay (BzCx −BxCz)+ Az (BxCy −ByCx) ,

~B ·
(

~C×~A
)

= Bx (CyAz −CzAy)+ By (CzAx −CxAz)+ Bz (CxAy −CyAx) ,

~C ·
(

~A×~B
)

= Cx (AyBz −AzBy)+Cy (AzBx −AxBz)+Cz (AxBy −AyBx) ,

which are all the same.

(b) Proof of the vector triple product given by Eq. (3.33): The evaluation of the left

hand side employs the expression above for ~B×~C with Eq. (3.27):

~A×
(

~B×~C
)

= ~A× (x̂(ByCz −BzCy)+ ŷ(BzCx −BxCz)+ ẑ(BxCy −ByCx))

= x̂(Ay (BxCy −ByCx)−Az (BzCx −BxCz))

+ ŷ(Az (ByCz −BzCy)−Ax (BxCy −ByCx))

+ ẑ(Ax (BzCx −BxCz)−Ay (ByCz −BzCy)) ,

while the right hand side, evaluated with the aid of Eq. (3.21), is

~B
(

~A ·~C
)

−~C
(

~A ·~B
)

= ~B(AxCx + AyCy + AzCz)−~C (AxBx + AyBy + AzBz)

= x̂(Bx (AyCy + AzCz)−Cx (AyBy + AzBz))

+ ŷ(By (AxCx + AzCz)−Cy (AxBx + AzBz))

+ ẑ(Bz (AxCx + AyCy)−Cz (AxBx + AyBy)) .

By rearranging the expressions for the components, the left hand side is equal to the

right hand side.


