: Vech(S Pnae, ‘/
C/ha-f:'}'er \1/ .

Veetors. The term vector (s used & t:VLol(Cafe a 7u¢uv\lt4a ﬂu.‘/’ has boTh
m-amf‘uc’e, & dicechon. (e-§. JA.SP|&C€MM)L) Ve,{od{-\a’ or %m&), A vector

(S offen féprcg\enf‘d by o~ BMou . The length (,19 The amow, rqr‘senfs T~
Maamlhnc!e o-.P the Vector and Th— asrow Po(u}(.s L (v ditecfion rﬂ O

V-Qd‘o(.
( From 1"""* A b )aawf B)

B (p) =
AB or U

Altau)

Impertant Note: Two Vecturs are ee,u,évdw (or €7uaj) Whew 'rkpa, hawe Tl

Same direckon, mnd magnitude. e

;// ot

¥ o

Defnition of Neche Addibion: 1§ K and V afe vectors posikoned such
tht f nckial peink of V o5 of The fuminal muind of &, 4

The Sum TV s The vector Frem The iutiel point & £ 1A termisel

Poink o W.
- 7
&

//""V/'
~ /
/o N .
> ;
el N/ %
-
(V8

?a.rul(e\ajrw Lo

-T;'l'mﬂjl-g Law
Example . Draw Tho sum of Veckors & omd b shoun belbud .

b i 0o

axb : k\\ 'ag
‘t)'-’oudk aw P“&\\dos(m s
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Chopter \2_/ s o

SCalox Mwlﬁp\\‘ca_,}imv

[ﬁ i Soalar (A nmbef) and V(.( o Vecj‘ol’, Thean Yhi- Sca/a/ M‘V{J-:‘P'e—ﬁm
aec

cV ss The Vec}ar whase lubﬂ\ s |e]| Kmes Tho {%ﬁ« J,Q V' and whesen
(s The Same &§ Qcyo k05 frosﬁc 3 V f o, 1 c=0
or _‘ =9, 71\.1.*\ CV =0

EXMP(C SuﬂDoSe Thef We have Th— -ﬁllowu%\/{cjz,(a_g v, ?(‘)MJ v '/V,

‘V end 1. SV 7
4 s '/-,

5y

—

¥
”‘{lg SDM‘LLMS NL'\A&J f Surb(rad‘/# V‘C/{afs &M €4_c>‘1 &'ﬂ\‘f‘ g( we} we

Wend & dfasw W-V . We know n"’d— U-Nz w+ (-N), So all we do (S
hat we odd w T scalar me‘iple— 0'79 S B

€~ . - —
§ v
-—
v e
w

Ercwwp\a,t [tﬁ— Z’Md ‘—:A/e, Vedbfs Shetwn be,(ow, dﬁu«) Z.. ;l!;’.

P Z—aZ s L hick s
K / o




CAOP"’?!!’ Vtvlors P og
| S sechion 12 e

V€d°f-fem‘>an.udt: ‘ ' :
Almest afwagds (n maThemahics we treat Vec)lbfs afdg,bfmcalld., b& infroducing.
mo ‘ ' . B
a- L8 (Jw\_afl 538‘(?,»«- Z'f we P‘aCe, | CML[CA ’Po(d' of 5 VCC}Or&aj n)_oﬁa(
a;P o fcd’axuawlar Coerdinate %Gfena, thew Thn Trrminal Fo\‘n} .,4) pe TM
crordinates "1'3 (ara2) of (airaz5 Az) dependay on U heThoc our Cool

%Sw" (5 Two of Three dimensional . These Coord,\'m_a,’ks ave- \Co—mron.uvﬁ)
&} veckse &,

o _>

g £

(aa2) (@1 @2y %3)
o

e ¢
x

P exompte, all fle Rlloing tchs e epuitaledt” & o (3,2
W What aHl These Weetbrs hove n Commen,
B & Tt £, we move The vectsrs such

' 2 d™ thoer titial PoW‘ & on Th— 63dn,
Their fermina\ point will reach 5 Th—
Point (2,4

# Al Thase geomelric fepresentations com be represented algediaically

68 ={3,2y . Th Parh'quaf QPQSW&,JL‘W [;P" Gt L wa«

Th— ofegn s aulled The M’L"L"ﬁ‘i‘i of M- poinft P.

P(2,3)




: okaf;'!'u 12/ Vectors Page Yy
Secfion 12.0

Note. ["ﬁwd, M Three dimensionod fea‘Z:UuJo( Coolthinate 5667‘2!" (Thes
(s m%r 2D P'u\e__ O.S‘weﬂ) Gevenr Th~ Pofd A (7(,, a,,2\7 ond

B(X2,9, 22), The vechor & with (q;fe;e,\}aﬁm /7’7.5 ¢S
o: AR - <’xz,x,, do-401 222, ; V% c'mp,r/%.d‘ﬁ

Erpmple: Fnd Th- vector fcproo«a‘cel by th- divect (ina Sea'w‘f 5
inckial poind A2 3, t) and Tefinnad Pod= (-2, 1,1)
o= <—-l—2, \-(»3) ) "47 * <'Ltl 4, '37

Maghitude or leaytt A a veckor:
It s defined La, |v| oc |Ivll - By usivg the distonce Formuda &
Compute e length of o S%jwwcf' OP , We ohfon Th %How.’ﬂé, $rmulas -

: =9
g A 'a,l: ‘/a‘1+q: :for a = {a,,a,>

; 2 2 2
m 3D IQI —;‘/a_, +-a.2+0.3 ﬁr a = <Q‘,a?_7 a3>

Vector frddition ( /HJe/bfauCQad‘}) '
« To a,dci_’lleaﬁrs axfde,érm‘cgu?, we add &W&S’Pow"‘a’ C’""‘P°"”d3 rf c?:(a.,,a,)
o d b:(b(; b7,> 2 PR The sum (s Z‘f’!;,: <QH, b‘, a,2+b-;_>

* To subtract vectors, We subdract Carrtsfomb'v? ComPoncnfs.

x-0 :ﬁq("b! ) 0*2—67—>
¥ To ”‘“H"P‘} a scalar by a vector wlde«brwcw»ar, We m«dh'pg- The Number

(SCOJM) bd' each a"""r-:'0"-’“‘-3*-0“’l The UVeetor : Caj,:(Cq\ ’ Ca.27 :
*—ZMPJW Note: Al tha above fudes are frue for veclors in Thiee— dimension

.5PQC; as Well -



i page ¥

. C/ka.?'f-ef \?—/ sechon (2.2

Example: If a-<4,0,3> and b-4-2,1,57, find |9l and tu vecfors
a..-’f;) ;—L’ ) 3? MJ 12"‘55’

. = L
SOll-JLo"L . ,&l;ﬁ’}az*as :.f.'..o +g \/—- 5

Sihe bl d. i, 187 L0l 2>
b <Al 0, 2T Skl
5

. £ 3(=8], 30), 3P =6, 2157
22038 < Catinsn) 5 A(0) + 501}, 28 +5(5)> - {25,357

Preper fies o.,Q Vecdors:

The :Eouou"‘-? e Som0£ m«PfOPcfh'zA o’f vectors Yhat ove h_df-fu Ohen
d(aj.&“a. weta \lecjbr&

Iﬁ W onmd ‘V omd \,J are M(S N 'V (n-climu\s\'oﬂa-\ \/chbr SFace»)

* U+ V- \f-t——l:— ¥ These PraFcfh.'e.S a‘# \Iee/beS Can be
S+ G v verifred efW@udex‘Cmua— or
* Ut &’*[5), ((I:\.—V")..-U MJ&{,ro.ic_aJlg,_

> -—> -—
eF. WiV - ‘_—u.b —_— ?f“’]?

= { Mg 0 s Vot 7= <N Va4 Kbty

i, AP,

*1w=a ='\I'tU"



| Chapher | 2/ Veckors et

sechon (2.2

staudard baSis Vectors:
we dedine sfondocd basis Vechrs, g, ond k a3 vectors Thad™ have ludf‘!«

1/ and ‘Pofhft'ﬂ Th— dx'fecjio"" 0£ ‘Pos{‘l't"\'& x—, 3_ , and P _axs. Tknﬂ,#f‘f
1:::(\, 0> ?’- {9 1,0>, TZ =<OJO)'>
S}'mildfta,, stondard bosis Vechrs F Can be dediaiid X6 Tioe dimansionad

Space: (={),09 and J-Ko >

d %
(eyes1)
450") ko,o’
(1y0) - B
a - L F (O,\)O) a’

' g

rY

L ‘o‘o

C

x . g .
Zf wWe Llwe, \/«»,-f-o/g Z._. <¢L‘,&z; A.3> we Cen wﬁ‘{‘f_ ill 05

a'.‘ o"(<\)0)0> +0‘2<0:|;0> + &3 <0)0)'>’

'fﬂ’ms 0‘£ C,a) Md— L'

-3 - by
?or examfle-‘ <l)-l; 67 = (-2F 46k
) Simi(u\& in Two dimengions a =0, a2y = 8L % a,_'g'
Exmn?l&-. Zf o C-&-Q}—BK and —!; = Lf{,-.—?—lz', e,;oPress The \/-ecjb( 2&’1.3; m
T‘CfMS 0’# ?}i, MQL RS
s ; :

= Hi+H4F+ 15k
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-

Unit Vectors: A wnik vector (s o Vector whese length s 1/, O, 5, and &
are unk vechrs . [ngmﬂd Cf E#O,%&G&MV{C}or i’.f

_" —; V) C'——‘—-—.- — -
. |a e e L e
Thes s alwags pesite,
Wogre,, L and & ore
n T Same difeefion

2 il | 3\ lel. 2]

::z\(f\: \c.\.\c'f\_,,i_;:\_. Bl i) % W"J‘*S{»Prj:‘.d
(-: = \ o w S

a wnt Vector and
M reonS fhnf

_é,’__ - w‘_}\kdbfi

EKMWP\?,: Fwnd Tk._unl* \/eul-o{ on T J,{fechbh_af lay

The vechr 2i-F.- 2%
\‘Qi'a:'l\“\-\/'h»l-t- R w“‘ﬂ7 becamse lé’}’xk=<2"\”9‘>

= [a]. \(af},a;'*a; _\/ M+t

->

sl Fi-dode . 5
uv:""“"" o —— - __—(_ e
|at > 3 : 3J 3 £

ﬂPpl\'CaJ’foﬂ o# Ve.d‘ors:

Veckors ore Me-;evl n Mﬂ‘yraé’f’ec}s a£ F}US(CS ond e’\dgmﬂna' ﬂ\% el
velocity, and acceleration o:fl movitg shyecks (n space.

AnoTher example o3 o vector quankty in physics is Rrce.

) Brce is (apresented by o veshor becasser it R both & magniiude o~d
o direckon . I Severm) forces are ackng ov an ohyect, ti resu | tant
-’Poru’— expenienced by tha ,,L,Jecj' e The Vecdor sum r,p The &r‘oeg,



E xomple : A (00- Lb We,z;ju‘ hangs From Two WS as shown below. Rud

The tensiem (Force,) Ty, and T2 @ beth wires ond ofSo +Ha— mndwtl"‘“—de/ "‘?»

Tha tenSioe. :
! ¥ we have two Forces achry on - wires Ty, omd

B e i [ s D S A S

Ta - Firsty we express T, and Ty (n terms 0?—
h*ru'sav\}d and vertical Coﬂv‘fon.u\fs.

T, = AT\ caa (567) i . il 5*“(50")5—.

Ta-|Ta) @3 (32°) T+ [Tal 3n(32°) &

we alse krew that W= -00 & (beca»ge/ 1l Vechr S
—» A J,ocAmdo(cl)
T-\” T.g. = — W

:r?l-r "—\22 = \oo;
[-1T) enGe) + Il crs(32) ) ¢ ¢ [Tl 5(55)+ |Ta] sin (32%) ] = Voo

—p( -\ Ti| eos(5e )+ |Ta| 8 (327) =0 \T.\ - 85.64 Lb
| 2

|| sin(50%) + | T2| Sn(32°) =100 \Tal- 64 11 46



