imd Y= [(xp)
5 h

Syt m - f(xy)
h

v-W = ||v]| ||w]| cos O




EX 1
a) Write a vector represented by 4B in the form @ =a,i + a2}+a312.
A (-2,3,5) B (1,-2,4)

3= (I—z—z\\H(Z -3+ (4- Sp

= 30-Sp-lk (¢ L3, -s,7)

b) Find a unit vector |n the direction of (-3, 5, 6) and express

it in the form i=ui+u,j +u3k
Ao =1 TT _
U= T IUl]={ 224Gy = dns+36
= {70
Ao &3S,67 L o
u= 2 1 _ _3 A v 7 k
Fo “mefmyT &



The dot product is one type of multiplication between vectors that

returns a scalar (number).

For u = <ul,u2,u3> and v = <v1,v2,v3> ,
rﬁ-f) =uy, +u,v, +u3v3' :

Theorem A
Let z7.v.w be vectors and ¢ a real number.

§-V=7-i (cavvwv\udl*\\z\\\a of dot voobud-)
(V4 W) =i -V +ii - W /ohﬂmb,&m
O’f“Mu‘\'?L"\

c(u-v)=(cit)-v=u-(cv) (QSSO(_IA‘\
salat mulbipli cation

) of
0.4 =0
ﬁ-ﬁ=||ﬁlﬁ




Theorem B

Geometrically, we can think of the dot product as #-v =||u |||V || cos @

where@ is the angle between # and v.

ksSe de D'F CoS\MS

= ® z
1G-3ll"= 71"+ Ncl

2|5 ||l cos ©
But- a\So W= \cv\»sw ®
lg-gl= (5=9)-(&

-3
u U-u -V ~-3- \7+§7-U>
=al* —2u 4 \ISI*
@gMa{f @

II;(’((‘/ 3*”)411 "}Vﬂl‘*{/yff{ @ IRl cos ©

—ZJ = -2 (all (l\ﬁl(os@
I' v =gl “\,“CDSSW

Nok ce

I

——Mlllv T=®
—7 " “> =cos O

(A'\I = Cos ©



Theorem C
The vectors 3; and v are perpendiculariff z7-v =0 . \'( U-U=0

Perpendicular vectors are called orthogonal.

& le)[Clles®=0
(ose':O

CER7S

EX 2 For what number c are these vectors perpendicular?

(2¢,-8,1> and (3,c,-2+c)
bv-\"/\oj. ' < 2¢,-¢8, 15+:<3,¢,-24cp=0Q
2¢()+- YN+ (2LeN =0

éc —gC"Z-"C:O
_C_=2



EX 3 Find the angle between 7 =4f +2j+3k and % =27 + j+5k .

G-G=<4,2,32-£2,,s2 (4.7
= q(2)+20) +3(5) - UWVitihy,
= 2¢$ +U3Vs
dso 5.7 =11l TN ces® p) | whore
M \Yqzﬂl"’?‘ﬁ (A'-<u.,\4-¢)lh>

(T

2€ = V2|30 s
2S

\ ¢ro
9‘-’ Q¥ oS %> 2~ 32, 0€°

N’
Q
<t

= ¢cos O




W (€ iy Same M&Bm
6S VvV
= W=cV O
(( \s o SCdeﬂr)

W v

AlSo g\hv\ erzw\ow{»a We See
@Q%W-%WNUNWG@

O Rl (T
(Wq‘k (@) th@
Ll (1911= 1@l cos©

= ¢-= (la;l\ 0sQ (ascuma

_’“ “\l“ )cl:c)
= &~

but  remamlowr n-v =Tl l\‘rucc's@

ﬁ@ﬂmw9%v=acq
N (wﬁv

w-v } ¢ty
l l\\,\|> ] Pro}¢chsng of

oto ¥
VV.’ m)(m)%ﬁ-ﬂ@




EX 4 Letii= {1,6,-2) and v = (-3,2,5) . Find the vector projection
ofzz onto vy .

(Dan =(_\:G O = (_I'\-IJ>~\7

</=<>_‘,=<'3'2'§Z -3 =2 S
W e = <& v T

,lT: , - - i 2\ L N

= (ﬁ}( \('3)+(=(2)+-'Z(§)> v

= =1 -3 2 S
ﬁ?<m'@’m>

[ - 3 2 ¢
[FVV“‘<_3T>?3>’“33




EX 5 If i=ei+xj+k and 7=(1,1,0) , express # as the sum of

vectorsm and 71, such that m||vand nL1v .

ae /a5 o
llvll‘>\'

=<e, T |D-<Llo) |




Given a plane with normal vector n = (A,B,C)
Planes

and a point P,(x,,y,,z,) in the plane, every

other point P(x,y,z) in the plane will satisfy /PP -7 = ().

.
[T e

>

FI F= <)<_yl) ‘3"“)!) ?"3|>
. ﬁ:(/\,B} C>
PiP-R= <x-vyy-y, =2,>-<A R s o
Al-x) +B(4-4.)+ C(3-2)=0\

EX 6 Find the equation of a plane that goes through the origin

with normal vector n =<1,2,3>. =
AG ¢ P, (50,0

— |

P= <x~ 0/\0-0/2- O>=<x/”’g>
<¥,\a ,?>'<'J?/ D=0

ﬁ(-l—?t}{- 32=a

Noke: 76 T pst gouwe gou s plang 91
we CMMaLmJ«.La, know, <1,2,%> i 7
N med \vector.
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P
EX 7 Find the equation of the plane through (/,-3,4) perpendicular to

n= <(1,2,-1) .
ABRC

m; = <x-1, y+3 24>
iP-n=0
Qelyy 43 2-4 <, 3,-[)<0

- (1) +2(y43)- (- I)~0
-Xt2y-2 +ll= g

[(\7‘ X—'Zta,+%]

\('l '3I)2|

( Note: I

For any given plane, the
most important feature of the
normal vector is the direction.

Therefore, we can use any
scaled version of the normal
vector when determining the

@ation of a plane. /

(‘--Q- N mad ecte,
IS not V\V\"%'W()

1"



Distance from a point Py(x,y,.z,) to a plane Ax+By+Cz=D

(P ho+ o Flany_)

AX.'*B'a +C=}_— \

VAT

NoRce ™ = vector Lo P o P,
"M = <XQ"Y1)\93-‘3‘)?°—2

4 =\l|ﬁ“ cos O \ v~ (abs. value

5 d < [mlRlllosg| o make
I S

-:l POSp{\\rL

B [rl“m\' Fengt)
= d =[x, ey 22, <A, @c>]
\]A +e ‘*C
[A(X ¥+ B(ysy )+ C(2 2)‘
JAT+e? +c*
‘AX +B\3 + (g — (ﬁw,+Bl3+Qa)|
\/A 1R
but Py is on 4ha plang

—DA\HB}”@ D
= = ‘Ax+32 4 Coy- B‘
VErors

12



EX 8 Find the distance between the parallel planes

A B < D
@-3x+2y+z=9 and 6x-4y-2z=19.
@

4 a pt on P\QM(D Mon R Mne diskanca
fown thed ok o ane ©

o plane () ) (0 0,9)

A ¢
< [ +-y(o)+2(9)~ 4] _
VEeIEFT JSe

EX 9 Find the (smaller) angle between the two pla
(O 3x+2y+5z=7and&-2y-32=2.

’\D'I‘C Mas s .256-.4\” ALQ.W{'
side v
my‘;_‘ "\7 ‘G\«aki\:\g a,,\zl_q (Q_d "
/Y]‘_: 2 V\Wnd WC"“O(;

™ 7,243,252 | =< -2 9

n,

e

bnow K A ”"\ ﬂ cos©
<-3,2,SD-<H,-2 ;X =<i 4+ Y+28 Kl ll~+‘(+=,)c059
12-4 5= 37 2 cosO

(@3] 3'
o= \[2e 29

O = co¢ ( Bﬁ'lgﬁ
38(?_?

S‘V\d.% a\v\gﬁl koetwrea,,
AW,

(%xq QV\th ‘od‘w-uh HM P\I«Ns)

'l\
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