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VECTORS iN_2-SPACE

De?;n;,tsoq

We coll o 2-dimensional space such as a Pl&m. 2-space

Delin: A Oy
G vedor is o direcled Lina segmenk .

toch vecder hos a [enguu ond. a direclion.

Given +we Po&n’cs Pad Q@ 2'5,)&(&, we olenole the veclor

which stesks o P and ends ot G bb‘ PG




NOTE

We consider +wo veclors with the same 'en.sU\ and the Some
direchion os being %WL) even if they lie in olifferent Posil-‘ons
in Z'SPO&C o S‘Spmce.

EXQMPLE
Comsider the eo“o-\wins veclow o ,v,w and 2 un 2"8’»«(.
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Hea wey s u andy have the some length and point w e
soune  duireckiom.

Wiide WE:w and L. F,



COORDINATES FOR VECTORS

We usually have o coordinale system for 2-space  wilh
origin 0 and tweo perpendicudor Lines which we coll the

x-oxis and the Y= 0xis,

Qa\s Po-\}&. P s I{Ptesen'LQ& 55 6N ordered. ,:w (B"Ps)
Whare Px is the X~ coovdincle oc P and. Py is the
Y- coordinoke of P

Given any veddor v 2-space, we can drous v with
steking point ok the origin O, If y<OP and P
has coomlinokes v\ V) ) we sholl alse use the

orehared ?M Qv %) ic e-eps-esen{ v,

Cva vy s collud the coordinates (or componanks) of veclor v.

We sholl write v= (v, w) = 0op

We sholl olso wefer Lo OP as the Pos.‘b‘on vector Cov the poir. P
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Lek P=(y,3),

thea ¥ =ob=(y),
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SUMS, DIFFERENCES AND ScALAR MULTIPLICAT ON

Let w and v be vedors. Then the sum w+v is the vector

oblainad bb the fo“o\..-:.ns caﬁs#mclion:

* Droun W ond ¥ wath v sl-u..—tins ot u's

end Po.i.r\i..

* Then w+v s the veclor given E’b the line
segmaunt from the storting poink of u to
the end pom*- of v.
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If u has coomdinekes (u,,u,) @nd V has ceordinakes (
than Ly has  coorrdinokes (ux+\4,u.5-t-vs).

Ve, Yy )



Dge,'m'},fon,

Let v be a vedder. Then the inverse of v C(also colled Lhe regative of v

is the veelor wilth the some lenslln as v, bub with opposile direction.
We dencte 4 bﬂ -V

i<

I¢ v has coomdinodes (v ) then -v has coonlinales (-%,= V).

The diflerence w-v e dafined  as w+v)

GebmeHCnuﬁ wet con comshruel W-v os followss ¢
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I w has coerdinales Cu ) ond v has coondinakes (v, w)
Ehan

s

~.\_’ h&s COO‘\'b\Lno-*-CS ( ux- Vx ) ub-vb).




Definidion

_-Let v be a veddor and kel Bg e hwmber (colled a scalor),
Then kv is the veclor delined as followws:

« If k20 then kv has the seme direcdion as v

and length k fimes the lengthof v.

" If kso then ky has the opf;osiie direcdion of v
and length [kl Limes the length of v

Thes opemkion is known as  scolosr mul}..'flfca«l-’On of veclas.

I? v has coordinokes (%, v,) then kv has coordinates (ke , k),

Exg:)e
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LENGTH OF VECTORS

We shall use livil do dencte the langth Calse collsd novm) of

& vecler v

¥ v=(y,v) then "zll=vs4‘+v;
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Disteunces beluaan ?cimlzs in 2- space (gv: avstands bormaln)

Suppose  thok ?(P‘\P"-) ond Q(g,,gz) ore Fuwso poirds.,

Then FGF (3,-’»,) 9u-p)y @nd the distoncs beluasn P and @

s -

‘;'; PG {5 s g(%%?l‘!" + (31-»?‘)1
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oP:= (4N  0G= (3
-y -y -
e PG.= OG- oP = (z|3\~(q‘\) 2 (-2,2)
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CIRCLES

The e?ual.'on of o cirle ualh aw\a-cak Q,?;é(x,.go) ond odins S
(x-Xo) 4 (5-5.)" =rt

Such on eguation descihes & .o . n the coordinate Syslem

which is NOT the Smfk of o funclion C(as Yo Some x~wvoluas
bhave ore Ywo Y- volus )

AY
X (X,t33

q (x°|$o)

xV

We con desembe o peink Z=lxy) on the cida a5 o poink
howing ICXNs r) e, o prut such that | dx-ocli=r

uuns Cocrdinokes \ this becomes

\] (x-%) + (5-\5031 =
hence the eq_ud-.\‘cn lor Lhe cirda is

(x—x,,)i* (5-5@1 =rt



