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Sealar and veetos Quantities: "

A scalar quanity iG a medsuresmant of only
wLaquibuole., There is ne oirecion involved. A veetor

z:a-uh!-y, Wowever, WAl mz wituda and o‘wccHoo\. Some
N‘\—P“" are i -H\A.-l-cblc 3

low.
Scalars " | Vacters ==
Mess .. . |Veloeity ‘
D'”"“"‘b e f—’e»u, |
T"“‘"""M‘“'c DWPla.cm&- :

&wnu-«-.e. Veetors:

Veekrer is shork ) g geomatne ku, which isa
irected lcuuiu:;w M space thetig chareeterised
by +we MM angd 1+ Jdivetetrion. ITH
+we vectors l»uwc.- Same aquitude and direction,
we conside~ thew equal, ru,wdlu: of Hheir posidion
. Space.

Vuhn qu by Poimts:
tP Q are pom«l-s m,spnoc.-, +l\.m m dwl-u {-kc.
vc.c.l'of pom.l-nu' fFrowe P4o Q.

& lrl' m.a.qq,. !-udc

W= 'ra_.

Position Vectors: .. ‘
The position veckesr Fa pom'l' P < 9: 4he vum
from e oﬂqu\. O 4o P. T s deneted as 3"

’
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The vall eloqrasa.:

TRIS i3 0 quedalateral whose oppom-u. sives are bol-lv.
porallel and equal +0 eaei other. However, 40 prove o

uadnlal—c.rat is o pasaliciogramne, we only have 40 shew
}uu- o-u, pair of oppom-r. soles ¢ equel: Md pors llcl

PQRS .s o plmll'cl_oﬁro.w\.' 3

Note: A qy.adn ',‘,:’.ﬁ. i cb?’[:::o.lluoqra-u 4 3 w °“'Y

Veeteor Addition:

TS add veckors 4ogethers, we Simply pocihon Mo 'Fn-u.
+1p +o +ail as he “w below. TRe s of vectorss it

10 +ha veckor £rome Hhe tail of 'Hu. no- veetor o

+ip of Hhe lasl veeror, . . ~ s

Noht ':“"»t.vuhf Sume O+b con-ba-seen o3 +he

onel of +Hho Malld “u\. -(—omc.d “ws
o 0nd b Og s.dup .’ ' “-q
Scatar Mult plcul—non,. . i
wc. can wuit-iply A veetor by a scala- nuarbe- 4o
e it+e M mM«. or reverse i+ directHron. We
4- w144 -Hug, waa u-l—udc, by +he gesler
e, 4- scalay ’ vu,qoh Ve, we
y nvm«. 'l-‘\.t JW‘OC+00~\. oF -l:w.vui-w A ;' rriee
N 20 . 3‘_..‘!&' T

Zero Vector:

e 2er0 veetor, denoted 2{ .0, has zere | He Ong
pcm:l-t in every du-o.c,h’ou. ‘s qwc,c s Somes’ uselful
clebraittons:

n- 5 , V=v=0 , Ov-o

Veetor gubmchow
Tﬁns ‘s done Oluulaoly +o veekor Qoloition., Qxcept that
wy vethon gubiracieo frour Onother is revessed in
Jorcchow before eing added +ip 4o Hail.



Lineor AlqM l—-m 2:.

nit Veectors a-d Hat No+o.how
allel Ve ctrors .
Heof 6 Veeror ...
L — Tndependdone e

H vuh..db cne UmPVLcJ-ers :

a ' vecton v s or mqm{-y-dc,
witicta 18 de e e d b ":' Scala !
Wm Oulge va - absclc.«l—c, valwe os -H-u,.r

aguituee IAL We coan ~elade -H«.u.v-l—wo :

.uv\wpi—s by warltiplying +
IAvI=I1Allv]

We call o vectonr o uml-vc,ol—vr -P Hhe né.ofc:,ki#ueﬂc
.s%u-"h' i '."-"‘ap"~. A

Ha+ Nododion: . - '
The lhet-of g vc..u-of ole.wol—f.d by v, iea me-
veetor peining j n e directon of-v.-We cam -
c)e,f-cwe., v. ucmq -l-k,o llawn—\q e,q'wahan .

tvl L
"lFus al¢o means -I-k,al—- v= vlvl.

Po.rellel Vectors: [T 1
Tweo vectors are sad 4o be a.re.lltl nf—-l-kc.y porat 1
Soure Ov Op pesan daf@ﬁl Noev—zevreo vectoss
o.rc, arallel i-gud onl y are scalawv wunibiples of
a»:b’u e ean ress "Ha e -onH»\,o. Fornnle.
Gf& afallc,l Hew v= AW forceme A,
lso TC=W .-f— .Note Hrat- the zero veetos i

~alle] 4o O—VU vwl-of Sinne e if Feciinicall o ¢
?v:wuy duruH)o,v\. Y P

Jc.hov\.\/zu-orc and. Cow\.pow
e wuee Hrhe 1 Hre ¢ '.,. Kk 4o exp us'l'lu. wit pos--l-veq,
vectors of #he 3¢, y, ane) 2 axes . 2D or 3D gpace.

:.l:v\,*‘\,b plane., W v

1S Oclhob\, veéctor
of +he point P(a,b)or
P(o,b,0), Hoen':

v= A.«o-b, Or

V:Ou-l-bj +Cle

This i3 called Cortesian
Forma, and we call the
coefficients 0 ,b,Q

¢ He oom-pov\.w‘% or
cesordhnates of v.




Operations with vectors becowre ‘manen easier when -
using Components. To ave vectors +ogetier, for
exaueple, we Sivaply aved Hie Compon BThe oW

15 Hie saume when we cuu-ch -u,o,ah,, or
pc.ﬂl’-orm scalar Mul-:phuhov\. - -

Pla,b,e) ane a(d ef,J‘-) ’ -Hw,n, -l-kc, poschov\. vu.l—or
' % q-vem 'oy '

'53— (dra). +(e,-b),-n-(4‘--e,)|¢

Le Hpof—a Veeronr: 1 TR [ -
Tfvi= ai+bj and w= ds‘.-l-c,j -u.-i»kf,- Hien Hhe lengthuof
eachh s Q|v¢.~ by L =8 S

Ivi=/oT+ bt _ ;
|'W|=-Jd‘-+-¢,'-4‘-.$'- . I ERES

Linear Tnadependerce fo~Twe Veetors:: .« -
'l'wo vectors og,awd Yy Gre lm.e,a.a-ly undcpendc.nl- -1-'-
+heyare Aot pacallel. Thig alse mreansg Hvat if -
Qc+by =0, #hen Aambz0, which means Hiak Hee:
linear c,ow\bu\.a'l-low-s of v- 0x+by can produr,e pos.hovt
veetors whete +ipe can rucln' cm/ point in +Hhe pu.-a
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Lineor Alqolom L.wh..rz %:.
. Vecker Mulhphc.dhom e b5

Dot Products .

Vector Pro,echon.

Veetor Mulh'plc'w-h'ow=

re ore Several operations Hiat we canapply v

veeklors which-are congidered +o wael ply 44'\.%4-0
eoch other; o of w‘\ug«k wu,lu-db-

The scalar or o’oi—pfoduu- I. e. +h.¢, o,c_auo.f q'um«.hi-y v.w
The vectororeross prodw.l- e Mveu—pr qu4+a+y vxw

Note: we ¢ uld n.wc. u.«- wnl—o vw. we need +s - :

specity Hve op hom.
.- Dot Produets:
TP vone w are mfvl—v-oc, veclors wv-l‘ko- lavu,, we

" lodbﬂ -uu. o.vu,lz b cen +l~uu. wkwmur +aile wieet

The qwmme, de.fnmh ow of-a de+ preduct isos Follows:
V. W
Ivilwl] °

T+isalse -mpor-l—awl-h rme,m.be_r Hoat —1&cosd £,
._-I-t'\:;.rc,forq, -H\.e C,au..a»y- chwarz :I:-m%uo.m-y o4 -4
effect:

V. W IVIlecosa whuoh, wieans Hhal cos=——

7'.‘

lv. wl‘ lvllvvl

This algo WA e.obd -I-le- H v«a-lvllwl‘ﬂ\.m 0 o° od
veetors v and w powv!- i+ e same diceciion,.
Similady, i viw = =lviiwl Hhewn 9=180% axd) vectors v
Ond w peint- i opposite chirechons. 'ﬁv\Ally, £
v.w=0 +hen S v a-»d w Ore MM-H»\A"Y

perpesdicniar.

Put siveply, i+ o clot- pradu et is poe-hvo -l-km Hee
~ n.qu, bc.-i-wm W veetors 1§ aciabe. wcﬂahvc
mi, e is Oohuse. Awd if it is O, Mvwl"off Ore
pc.rpg,w iculer +o each oHrer.

The alquora-c o’ef—m.nho»\. of-o ot pmduc.l— .¢ ae -Pollows

p ol 2 vza.-t-bjbe—k. onel. w=do4—t’ -|-f-k. -l-k.m
v.we= e



