Vector Analysis by James Pate Williams, Jr. Exercises and Supplementary Problems from
Introduction to Vector Analysis Fourth Edition © 1979 by Harry F. Davis and Arthur David
Snider Selected Exercises from Chapter 1 Pages 48 and 50

1. Simplify
i k|t ]
(A X B) C = gijkAiBjCk = Ax Ay AZ Ax Ay -C
B, B, B, By B,
[(A B, — A,B,)i + (A,By — AyB,)j + (AB, — A,B)k] - C
= (A,B, — A,B))Cy + (4,B, — A,B,)C, + (AxBy, — AyB,)C,
2. Simplify
(A) X E) . (5 X 5) = gijkAiBjékglmnCleén = gijkAinglkale
= &k EmkAiB;CiDm = (8:16jm — 8in6j1)AiB;C;Dy
3. Simplify

(A xB)- (B xC)x (C x 4)
First, we need to compute the second and third factors:
(B xC) x (C x A) = &;BiCiéxemnCiAmén

7 k|t
B X C =|By By B,| Bx By
Cx C, CJlC G

= (B,C, — B,C,)i + (B,Cy — B,C,)j + (BxCy — B,Cy )k

N ]
C xA=|C, C, C,|Cx G
Ay A,
= 2 — C.A))T+ (C,Ay — CADT + (CA, — CyA )k
(B xC) x (C x 4)
i j k i j
=|B,C, - B,C, B,C,—BxC, B,C,—B,C.|B,C,—B,C, B,Cx—BC,
CyA, — C,A, CAy— CuA, Cudy, — C A CyA, — C A, C,A, — CiA,
= [(B,C, — BC,)(CA, — CyA, )|t + [(B.Cy — B, C,)(CyA, — C,A,)]
+ [(ByC, — B,Cy)(C,Ay — CA) |k — [(B.Cy — B, C,)(C,A, — CLA]E
—[(B,C, — B,C))(C A, — CyAL)]f — [(B,C — BC,)(CyA, — C,A))]k

i E t g
A X B = |Ay Ay A, Ay Ay
B, B, B,|Bx By

= (A,B, — A,B))i + (4,B, — A,B,)j + (AyB, — AyB, )k



(A xB) (B xC)x(C x4)
= (A,B, — A,B})(B,C, — B,C,)(C A, — CyA,)
— (4yB, — A,B,)(B,C, — B,C,)(C,A, — C1A)
+ (4,B, — A,B,)(B,C, — B,C,)(CyA, — C,A,)
— (4,B, — A,B,)(B,C, — B,C,)(CA, — C,A,)
+ (AyBy — A,B,)(B,C, — B,C,)(C,A, — C,A,)
— (A¢By — A,B,)(B,C, — B,C,)(CyA, — C,A,)
Like any good computer scientist and software engineer, | will write a Win32 C/C++
console application to verify my formulas.
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D:\VectorAnalysis\x64\Debug\VectorAnalysis.exe (process 12500)
exited with code 0 (0xO0).
Press any key to close this window .

Section 1.14 page 50
1. Derive the identity:
(AxB)x (CxD)=[4B,D|C-[4B,C]D

eijkAl-Bjek

Y
X
ool
Il

i k|t
C X D = Cx Cy CZ CX Cy
Dx Dy Dz Dx Dy

= (¢,D, — C,Dy)i + (C,Dy — C;D,)j + (€D, — C,Dy )k



(4 xB) x (C xD)

g j R
A,B,— A,B, A,B.—A.B, A.B,—AB,
C,D, — C,D, C,Dy—CyD, CD, — C,Dy

~ ~

i j
A,B,— A,B, A,B,— A.B,

C,D, — C,D, C,Dy— CyD,

A, A
B, B
D, D, D,

= A.B,D, + A,B,D, + A,B,D,, — A,B,D, — A,B,D,, — A,B,D,

Z

A
B,

<

[4.5,5] -

<

<

See computer output.
2. Derive the identity:

(AxB)x(BxC)x(¢xA) =[AB.C]
A A, A,
[4B,C] = |B: B, B,
C, c C,
= A,B,C, + AyB,C, + A,B,C, — A,B,C, — A,B,C, — A,B,C,

See computer output.
3. Derive the identity:

Ax(BxC)+Bx(CxA)+Cx(AxB)=0
See computer output.

4. Equation (1.29)
Ax(Bx¢)=(A-CO)F - (A-B)C
Derivation of the Equatio n( .29):
Ax (B xC) = eypdi(BxC) &
(§><5)i=-—amUBmCﬁ
Eijk€mnj = —OimOjn + 8inOjm
Ax (B C)=—8imOinAiBnCné; + 8inimAiBmCné; = —A;BiC;ié; + A;C;B;é;
— (A-0O)B - (A-B)¢
5. Simplify the acceleration vector:
d=&x(&xR)
i=wx(xR)= (& -R)&— (@ DR
7. Simplify:
48"+ (4-) 4] 18]
[Ax B[ +(4-B) - |A'|B| = |4"|B| sin#)? + |4|"|B| (cos8)? — |A|'|B| = 0



