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If o =<uy 2,0 > and v=<v, v, v, >,

14-3 The Vector (CI’OSS) then the vector or cross product is wriBlen
uxv and is defined as:
Product

i ok

uxv=\u, u, u

ViV, v

u’l u3 ul u3 + ul uZ
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V2 Vs Vi Vs Vi V2

A cross product of 2 vectors is another vector |
scalar) which is perpendicular to both the orig

vectors.
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2y (1 (2 ProperBles of Cross Products
Ex1l. 2= 1 m{z ¢=0  Find: B - o
-1 3 4 1.) If # and v are parallel, then uxv =0
' ol_ 1a3i_a )3 12 = = (o=
a) bxc B;*lz_qa IR M) 3‘“ )“(J*" 2) wxv=—(vxu)

;’éf;?;’é(‘f:ﬁ“@;j 3.) ux(viw)=uxviuxw
= o

b) a-(bxe) 8itag-4K 4) ixj=k and ixk=j and Jjxk=i
2 { I - .
(_“) ’(3:‘3'_ \Q*’&”("[* 3& 5) uA{uxv)=0 (note: uxv is L to « )
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Definilon of Cross Product oy

uxv s avector perpendicular to both u
and v obeying the right-hand rule shown

and has the magnitude:

Iz}x;l = ]z}l'];]ﬂiné’
Hence, the angle between 2 vectors is given
by: ) ]z}x;;]
$in G = e
Zit
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Loba| 2
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Find:

a.) A unlt vector that is perpendicular to

both @ and ? .
N A 2 3
R0 IR S i
-2l Lt.a*DJQ""‘)*“(%)
26| -4 5L - 1) + 7k ]
=’\[75
SRR
<P Ry (a .;,:;)579

b.) The measure of the angle between
vectors o and 3

axb

2

o/ 135 _ -
N <§"Ti§ﬁ\}‘ = D4

¢.) Showthat axb is + @ and axh is L&
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Cross Products in Areas

Parallelogram ABCD
Area = E XE

Triangle ABC .

Area =

Yagae,
2 i
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Ex4. Calculate the area of the triangle with verlces A
(3,-5,1), B(-1,1,3), and C(-1,5,2).

i

M__L Kt 2 2> _ be= g u->

. ﬁ

_;_ﬁ R = (e—&)#(q—o)ph(—le-o\

o gl '43 oY -t

onor ,f-wzv('u)”r(»fe)i td1%% +or2sg |
= %65 = GAD =

_Acec = 1 i xbe |- 1(efz) = 3/11_sz ol
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The Scalar Triple Product

a-{bxc)
/2; 1 2
a= 1i 5:{21 E“({).
(-1 3 L4

In Example 1, a{fxc)=22

Alternate calculaon,

21 -1 K

2 3 13 _h o2
12 3=2 - 1|

o 4 2 4 2o
2 6 4
=280}~ K4 —6)— 14}
—16+2+4=22
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Ex5. The points A(3,1,2), B(-1,1,5), and C(7,2,3) are
verces of parallelogram ABCD.

a.) Find the coordinates of D —
AB=<"4,0,3> DA R

)~
Sc..-<8[ -3 LA+ <8,
/ 7 b (Hao\

b.) Calculate the area of the parallelogram.

i ST .
2 J,*\ 0 32 \ = Lb“o) ;,ch}w@)
(R i

@@‘u- TR
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Triple Scalar Product in Volumes

Parallelpiped

Volume = |c} (bx 5)1
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Ex6. Parallelpiped ABCDEFGH has verces A(1,0,2), B
(2,3,3), C(-3,-1,2), and E(2,1,4), find: # -

Hence, if three vectors are coplanar, the triple scalar
product is O (volume of 0).

= ‘;5) i,,,

b.) The volume of ABCDEFGH.

oAb g

ez [4+-3) ¢ - ( 5“))/ (-15#f4) e
ﬂ,C’,Z)’ NEHETY —’///_/_)
(<l +y -22[ <]H49[=19
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Ex7. Show that the points A(1,2,3), B(-1,5,6), C(3,7,5), T
and D(-3,-8,-1) are coplanar. Orq ue
o oy p _;7 i : Torque, moment or moment of force is the tendency of a force to
E A (P (37) B { ) AD-= // }» rotate an object about an axis, fulcrum, or pivot. Just as a force is
B - LI ] a push or a pull on an object, a torque can be thought of as a twist
. f—vf;_j.\b ( — ) = ] to an object. MathemaBcally, torque is defined as the cross
e (AcBa0) ~ = L 3 ; — product of the lever-arm distance and force, which tends to
""""" = s G - | produce rota@on. Torque is a measure of the turning force on an
o | B O PR et ! . .
S object such as a bolt or a flywheel. For example, pushing or pulling
4‘, X Y / bR otk ; the handle of a wrench connected to a nut or bolt produces a
t T torque (turning force) that loosens or Bghtens the nut or bolt.
k= -LCLo«rfLo\ - 3(- f,rfr\ T;(zo‘r*/ui T=rxF
=r2! + o) . .
gialo) +5e) O . LSS r= Irl -[Fl-s1n(9
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HW pg 650 #1, 8-13, 15, 16, 18, 22,
23, 25-27, 31-33, 344, 38
T=rxF
=rxp
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