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The Area of a Parallelogram

Consider the parallelogram formed by the wectors 3" and 3 with an angle of @ hetween them. Then Figure 1335 shows
Area of parallelogram = Base - Height = 1| v Il 1| w | sinf.
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Figure 13.35 Parallelogram formed by 3 and v has Avea—= || v || || w || sin®
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The vight-hand 1ule: Place 3" and 37 so that their tails coincide and curl the fingers of your right hand through the smaller of the

two angles from " to 3 your thumb pomts in the direction of the normal vector, '
B

= Area of parallelogram

Unit narmal determined by

right-hand rule
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P‘)‘\ r Figure 13.36 Area of parallelogram = o x w
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The following twao defintions of the cross product or vector product 37 « 3w are equivalent: ,7

L)
» Geometric Definition. 1f v and ' are not parallel, then ;

HoEN Y W Il sind) \

where 1 £ @ < mwis the angle between 3 and 3 and % is the unit vector perpendicular to 3" and 3 pointing in the
direction given by the right-hand rule. If 3" and 3 are parallel then 5 . 3 — o

* Algebraic Definition.

o, Area of parallelogram
VX W =

with edges v and w
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Vox W = (wagwz—vawz) 1+ (vawy —viws) § o+ (viwa—vawy) &
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where v =vy § vy j vk and wo=wi i +wy j fwgk.
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For any vector 7, find 3" o 3.
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Properties of the Cross Product

— —  —
For wvectors & , v , w andscalar A
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The Equation of a Plane through Three Points

The equation of a plane 15 detertmined by a pow’ Py = (x0, 10, 20 on the plane, and a normal vector, ’E’

A% XY b(yYy )u(z ’%)—g
how could you use the cross
the plane?

%)

Therefore, giverf three poin
product to find an equa
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Find an equation of the plane contaning the pu:uints@: (

7
=0 0=(34 -3, and R= (3.6, 2).
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. . 7 x pformatting numbers and formulas
hint: find the normal.
PL L (P - 2 5

and you have a point.

?l// J "r!"— % If Plan A s perpen ndicular to plane B, then a

P )/ 27 ﬁ“%‘s

R s
— e

9
(3“7) =(8- Z§J+(7~—2)k

N\ -G -3¢

EQV\‘ = \(X~b)- Q(x)_a)-}(z'b)fb

X=69-7 23

normal line to plane B will be parallel to Plane A.
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Area of a Triangle

Chapter 13, Secti 4, Question 44 \ : »
& ar

iangle ABC where A= (6, 7, 8),B=(8,6, 7), and

ented so that it faces upwar

Find the vector réprescpd

C=(7,6,8),
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Area of a Parallelogram with edges 3 =v1T +v2? _|_~.;3Tki and W =w1_gi +W2? +w3? is given hy

—F — —
i ik
Area= Il ¥ x w I, where ¥ x W = vi vy wvs|
Wi Wi w3
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Finnd the area of the parallelogram with edges 3" =2
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Volume of a Parallelepiped - D>

Area of base of parallelepiped = || ? % ¢ .

what is the height? & (e § €

b«\%

what is the equation for the volume??
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Volune of a parallelepiped with edges 5, F o s given by / /

] a3 a3
= Absolute value of the determinantlsy &2 &5
o c1 C2 3

ﬁ b, - ‘z':)T “Lh(5- c\\:)}—; + (L, (o= ‘L'bg

(G T a5 rark)

[a. (b, GGl + (L raby) a._4(1,,(\-<,5,)a,]

(b xc)-a
R ——

Wolume =
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