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2D Vectors in the F(ame

DE-F (Vec_-\-or)

A Vvector 1g a 7/!44”1-!-7-{'3_ with [e,na-{-h (madr\i"-unlc) and  Jdirection.
Ex: Y —> N
p=(5,4) * The vectors AR and Cd
| g= (22 are equal bold fect
- c=(42) #
I The zero vector s denoted O of D.
+ A\
7 X
A=(1,0) has lenﬂ+h zero and no ditection.
. Head
Vector PQ .\
0]
Tail ‘tevminml
'FpTht
P
initlal
?oir\‘[’/

Vectors u and v
are equal if
they have the
same length
and direction.

-
e



Des (SCalar Mul'l-TFIFc_a'&Fon-}

Def A ccalar is a number

Def IF 7 je a vector and c is a number,

—— v

—'an ecalar W\M[‘Hrle cV s a Vvectsr with ...

JEN
0 [e..a‘f'h lC/} +imes {em+h "‘JC\ v
Lame olTI"Q,G*lLI—Dn as v

° (l]ﬁ c >o)

('_IC c <0> orrasf-h’, direction to m

° [.F cC =0 or 7:—3) ~Fhen cv = 0.

Scalar muHi'r'f_S o-{: -\7

-~ n —he ,-rres?+¢

Same Aiw P°T"H'\2 Jivection
m/\
/ . . / 1-5V/

] —
The numbers 1y 2, Jz',\ "1) ~1.5 ISLale” the  vector v

|—

N

That s Wlfl% ‘l"'\e,(d are. Called Ccalars.

?ara “al (T.C. L\aw'%_ ‘!"Lle_ Same

Note: Two vecktors ave
o o'rTDgT-f& JTrec+Ton> F'F “{’fae‘j are.

Scalar mm[+T]>[es o-F one another



Def Cv.e_c,-\-er ac\A.l'\:'l'On‘)

To %e,‘b 'Hlle, vector TJ + —\7 5

pub the nitial peiat of Vot +he Fermiml point of

Toaddwuand v, Triangle Rule or the Parallelogram Rule
use the ...

Then U+ V IS e vector -F(‘om +he Tritial To'.rd’ of u

1o the fecminal "ro'mt of v

Vector
Subtyac tion:

Findingu —v=u+ (—v)
by Triangle Rule N .
Finding u — v directly




E)(: wr;_ee +Ae VQC‘FDY'S

D OF, b oe , 9 &R

// ’ wltiples
_V /R 2¢  sums of Scalar g
S earas o S

/Q V  oand W,

Sel
) ; (Extra EX)
o % 225 ° S mes

") o

Qb
"

Q oR = 3

0 @R:‘\_/\:-[—j_'ﬁ)L




Vec tor C_,mronenﬁs

{aalhn nal
A vector \—/> with ifs Lail at Ehe origt a

vectar

head at +he rofr\t (a, b) is called a Eo&l"{'(’en

and & written <;)b>_

37 - e t o-Fff
K- covv\rovle,r\‘(; l{ v (ﬂ Comrow n

Position vector v = (v, v,) Copies of v at different locations are equal.

¥ v

: (i) / /

: v (position vector)
l
\', . 0 X
1 v
v
P

0

d a vector with F&Frese,n-bod;?om 6';\/@1\ b‘i C D

) »= (5,9) Answec <5—4)*r—9_>
&:(Z\"

-, / c=(4,2) — <1 2>
I )

+ \{ x
A=(1,0)




Magni-l:ude oFr ‘cng-bk o-F a vec+or

The length of the two-dimensional vector a = {a,, a,) is

y (al,az) [or Majn7+up{g>
2 |a] = Va? + a2

0 ‘ >

a=(a, a,)

E x: Given “+he -Foir"bs 1’["3,4—) andl K [é:5>:

T A
T J +fne Covn ney\-('s anal rMaqhn +ude "‘E
-Flr\ Po j

R

the vector PR

Sol: ) Fa = L 6- D, 5-4) = <4])1>

)('Cor“l?ome.r\{.’, 1S 7

y- Co»rv\"ro./\e,vxf s 1

\>> Muﬂr\ﬂuolc l F&{ s 1



Adol'mé_ vectors using a(ae,bra

Y (@, + by, a, + by) Ifa= <Cl1, a2> and b = <b1, b2>, then

a+b={(a + b,a,+ b))
~—_ S~

Add  each c_aM‘ronen{:
a | | °‘F _5 and T_)

EX: Ifa=(4,0 dandb=(-2,1 ),
a+b=&0 Y+ (=21 )
=4+ (-2),0 + 1 )=, 1 )

%L‘_al'u'n% Vec+tet us'(r% al%o_bfa

ca = {ca,, ca»)

Muk-l—?rlla, each
Componedt of 0 19'3 c

EX: Ifa=(4,0 Yandb=(-2,1 ),
2a+5b=2(4,0 Y+5-2,1)
=(8,0 Y+ (-10,5 )=(-2,5 )



Unit Vec tors

a unit vecter,

Ahy vector with Ie,m%“[:h 1 15

A: (1,0\7 ano‘ :l\-'<o,1>

Ex: (oordinate unit vecHec S |

\/eC—(o\(‘S \
A

I

( also callesl Sf_ﬁfflf'/rfl basis

Coordinate
1= | unit vectors
j=.1
i=(1.0)
1 | N
0 i T >

be wr?'ﬁ‘(’-em as a ITne,ar

Any 2D Vvector Lan

N o‘. A
T o | an
(,amb?nn-b('or\ a \ + bJ o.F 1

-
In lﬂe neva [: (‘EXV(’fﬂ!)
Ex-:
y % |
(3.4)y = 3i + 4j | (v =vitj |
44
3+
e vi+,j
2+ 4j i
Y
i vi
} | }
? ! 2 3 4 x 0 -




EX: Lonsider ~the -FoTn'bS ?(1)—23 and Q[é) |D>-

D) Find Hwe unit vecters  parallel t TR

Sol - <@,1, lo—C—z’)>= 5,12y or 5T+ 127

Lemgtn of P& s [F& 1= [ereor = Jas+lad = = Jl67- 13

in The Same direc+ (on

The unit Vvecter FoTn-{'Ir\ﬂ_
as FQ T re - /<Y '?’> <|3 >

el

N

7

or 2V 4+
s r

\

[Vad

The unit vector Torrm[(c( + PR with —the ofPDsF{-e

livectkion is _— 12 <,% _lz
— [
lpa » 13

b) ¥
Find “+wo vectors o{ lQnQ‘H/\ 2 ?ara((&/ 4o ﬁ

MM[{J‘;[% “+he 4o wunit vectors aloove Ith’ 2.:

S A |2 A lo ~ 24 A
2 T — - — 't +
GB |3J> (5 (2 J

So|'-



MML Froblem 6 [ Extra)

Letu=(1,1),v=(5,—1), and w = (—4,0). Find the vector X that satisfies

10u—v+x=8x+w.
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|
N,
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x )

- L (Coneiy= iy <o)
= ‘_7 ((10 ~S +4, !0+(>>
- ‘TF {1, 1(>
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