
itcrossproductonzerolvertthe
12. 4. I

E =<a,,an,23) and B =<b,,b=,b3).

· If needed, translate one of the vectors so that their tails coincide.

· Let

OABbe the angle between 1 and B.

SO

0 =

OAB =I

· Note All B OABis 0 are i

AX B ) 0 < G
A < π.

· Now assumeXB; so; getB are contained in annique plane PAB.
· Lef I3

-

NAB is the right-hand-rule
AB

unit vector perpendicular (1) ↑
to the plane BAB.

~

· Since isa unit vector, I/AbI1=1.
.
AB

e

· Since RAB+ PAB, we getMAB 1 A 1
+

5 1
and n

Ie

Right-hand-rule stuff for RAB*
-

Question:A VS. IBA?
Place your right hand Ito PAB and alongingthroughOAB.>

Curl your fingers from to B
your thumb will be pointing in thedirection of AB.

-

Def. Cross Product NEx i =Allsin OAB] AB

rectors a vector



Recall "Def. Cross Product 12.4. 2

*x5 = sin@A] A IK
rectors a vector

· Using the definition in(1), we getthe following %

Algebraic Properties of the Cross Product
↳

5. X B =8

3. ExB = -(5xE)

1. (rA) x ( sB) =(rs) (Ax5)

2. Ex (5+t( =(*x5) I (Ex)
4. (A +B) x [ =(Axc) I (Bx i)

b. #x (Bxc) =(E.) 5 = (E.B)

· Using these algebraic properties, we can show (see book p736)
for A =LXA, YA, EA) and B =

< xB, YB, EB,
-

I I E
Ex B = XA InZaeden)in in tXB YB ZB

(YAEB - EAYB) i < (4az - zA4B) i +(xABB-YA)
&
do not overlook minus sign,

-

↑

Do not have to memorize! Instead, see
Handouton: Determinate of a Matrix



[GS2nd 4444 Ex1] 12.4,3

#1. Let A =2- j+4 andB. =i+55 - 3. Fill in the blanks
-

(1b) the rection
3 3 7asisatatimein-

↓
↳remember, - 1

>

144
I

-

S Ik
(a) x5 =12 -I 4 Regicl! Il-abe

1

I I S - 3

I think I- 1 I
. I1?-si +E)?

④

=T((- 1)(-3) - (4)(5)) - j((z)) -3) - (4)(1)) (k((2)(5) - ( -)(1)

=i(3 - 20) - j( - 6 - 4) +E(10 + 1)

= - 17 +10+11t

(1b) Want **: HAxBI1=A+112 =200+121

=

(x) =

(- 17,1,113 =(



12.4.4

Ex2 Neat Useful Fact for nonzero vectors A and B.

1. A. B =0 E)
-

2. #x 5 =8
soln

I E.E =0 E) IIAN IIBI CNOAB=O IE CRGAB
=0

but OOAB
=H

G=M2 AtB

2. A 4 =0 IIAl IIBM sinABUAB =O

> Il IIF11 1151 sinAB4A 11 =118 11
1

HIAN IIB11 IsineAs) MABY =1181)

> I Sin AD1=0 (Know 020A
=i)

E) OAB B0 or i. E 11 B

#3 Application. Torque is given bya cross product,

and engineering
X

->

---

I
I-

Think of thebody as being fixed at 0 but
the body can still rotate about0.


