Problem 3.8 By expansion in Cartesian coordinates, prove:
(a) the relation for the scalar triple product given by (3.29), and
(b) the relation for the vector triple product given by (3.33).

Solution:
(a) Proof of the scalar triple product given by Eq. (3.29): From Eq. (8.27

A x B = X(AB; — ABy) + J(ABx — ABy) + 2(ABy — ABy),
B x C = R(B,C;— B,Cy) + §(B,Cx — B,Cy) + 2(BCy — B,Cx).
C x A = X(CyA, — CA)) + §(CoA — CeAy) + 2(CAy — GA,).

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

A- (B x C) = A(B,C,— BLCy) + Ay (BLx— BiCy) + A (BCy — B,Cy),
B-(C x A) = By(CyA, — CA) + By(CA — CAy) + Bo(CAy — GyA),
C- (A x B) = Cx(AB, — ABy) + Cy(AByx — AB,) + Co(ABy — ABy),

which are all the same.
(b) Proof of the vector triple product given by Eq. (3.33): The evaluatidh®left
hand side employs the expression aboveBfor C with Eq. (3.27):

A x (B xC)=A x (X(ByC,—B.Ly) +9(BLx— BxC;) + 2(B,Cy — B,Cy))
= X(Ay(BCy — ByCx) — Az(BLx — BxC7))
+9(A(ByC; — BLy) — A(B.Cy — B,Cy))
+2(A(BLx— BC,) — Ay(B,C, — BLy)),

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

B(A-C)—C(A-B) =B(ALC«+AC,+ AL, — C(ABx+ABy+AB;)
— (BLACy + AC:) — CulABy + ABy)
+ 9(By(AxCx +ALC;) — Cy(AxBx +AB;))
+ 2(Bz(ACk+ ACy) — Co(ABx + AyBy)).

By rearranging the expressions for the components, the left hand fdeasto the
right hand side.




