Question
If a= ali + CLQj + agk, b= bll + bQJ + bgk and ¢ = Cli + CQj + Cgk, show
that:

(i) a-(axb)=0andb- (axb) =0;

(i) a-(bxc)=(axb)- ¢

(iii) ax (bxc)=(a-c)b— (a-b)e.

[ustrate these results whena=i+j+k, b=1—-2j+ 3k and c =i — 4k.

Answer
i j k agbs — asby
(i) axb= ay Qa2 as | = a31)1 — Cle3 .
bl bQ b3 CL1b2 - CL2bl

aq a2b3 - Clgbg
a - (a X b) = a9 . a3b1 — (llbg
as a,lbg — a2b1

= a1a2b3 — alagbz + a2(13b1 — a1a2b3 + a1a3bg — a2a3bl =0

ay a2b3 — ang
b- (a X b) = a9 . Clgbl — albg
as a1b2 — CLle

= agblbg — a361b3 + (l3b1b2 - albgbg + a1b263 - agblbg =0

i j k bacg — b3z
(il) bxc= bl bg b3 = b301 — b103 .
¢ ¢y s bicy — bacy

Show that a- (b xc)=(axb)-c

aq bgCg — 6302
LHS: a- (b X C) = as . bgCl — bng
as b102 — bQCl

= a1b203 — a1b362 + a2b301 — agblC3 + a3b102 — a3b201

asb asb .
‘ . _ 203 — G392 .
RHS: (axb)-c < agby — aybsaby — asby > ”

C3
= CLngCl — a3b261 + a3blcg — a1b362 + a16203 — a2b1C3

Note that
LHS = RHS



(iii) ax (bxc)=(a-c)b—(a-b)c

as C3

bs

a3

LHS:
ay bacg — bzco
a X (b X C) = ao X bgCl — blcg
as bicy — bycy
i j k
= ay a2 as
b263 — b362 b301 — blcg blcg — bQCl
azbicy — agbacy — agbzer + azbics
= a36203 — a3b302 — alblcg + (ZlbgCl
a1b301 — &1[)103 — a26203 + GngCQ
RHS:
ai C1 by ai b C1
(a . C)b — (a . b)C = a9 . Co bQ — Qo . bg Cy
C3

|

Note that
LHS =RHS

1 1 1
Ifa=|1],b=| -2 |,c= 0
1 3 —4

i j k 5
thenaxb=|1 1 1|=] -2
3, 10=(2)

i j k 8
andbxc=|1 -2 3 |=1]7
1 0 -4 (2)

1 Y
(i) a-(axb)(1>~(2
1 -3

(a101 + aqsco + agcg) (

by

) — (albl -+ ngQ + &3[)3) (
bs

1
C2
C3

ai1baci + agbacy + asbacs — arbicy — azbacy — asbzcy

arbicy + azbico + azbicz — arbicy — asbacy — azbzcy
albgclb + CZngCQ + a3b303 - a1b163 - &2b263 — a3b303
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(ii) a-(bxc)(l)-
1

)
(axb)-c(Z

Soa-(bxc)=(axb)

1
(iii)ax(bxc)(l)x

(a-c)b—(a-b)c

So

[
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—54+4—9=0.
—3

)8+7+217.

) =5+0+12=17.




