
13 .
1 2D Vectors in the plane

Def (rector)

A vector is a quantity with length (magnitude) and direction.

EX :
->

Ys
↑
D= (5, 4) · The rectors AB and ID

-

- B = (2, 2)
are equal bold text

- ·
c = (4 , 2) &

-

· The zero rector
,
denoted O or

0

.

⑧I 11 I > X
A= (1 , 0) has length zero and no direction.

terminal

point
initial

point



Def (scalar multiplication
Ref A scalar is a number

Let If i is a rector and c is a number,

the scalar multiple cr is a rector with ...

· length (c) times length of

· (if <) 0) same
direction as

Cit < < 0) opposite direction
to i

· If C = 0 or T = 0
,

then Ct =
0

.

Scalar multiples of T

same direction
as pointing

in
the opposite

direction

-

The numbers 1
,
2
, 2 -1,-1 .

5 "scale" the rector.

That's why they are called scalars .

Note : Two rectors are parallel (i. e . having the same

or opposite direction) if they are

scalar multiples of one another·



Def (vector addition

To get the rector in +,

put the initial point of v at the terminal point of u.

Then+ V is the rector from the initial point of i

to the terminal point of

Fact :Inv=+ T

Vector

subtraction :



Ex : Write the vectors

a) ,
b) G , 2) GR

as sums of scalar multiples

Clinear combinations) of
- and is.

: (Extra Ex)
7

zi

35 -p = 35 + 25

b)

3

- w
S = 3 -

w

C

:
E



Vector Components
A rector ? with its tail at the origin

and

head at the point (a
, b) is called a position

vector

and is written (a , b).
↑ 9

x-component of try-component
of fr

point2)

EX:

Find avector with representation given byD

Ys
·
D= (5, 4) Answer (5-4 , 4-2)- 1

- B = (2, 2)

-

-

↑ ·
c = (4 , 2) = (1 , 2)

⑧I 11 I > X
A= (1 , 0)



Magnitude or length of avector

(ormagnitude)

EX : Given the points P(-3
,
4) and Q (6 .

5).

find the components
and magnitude of

->

the vector PQ
.

Solia) Fa = < 6 - (3)
,

5 - 4) = (9 , 17

X- component is 9

y-component
is a

b) Magnitude ITQ) is JTFR = J



Adding rectors using algebra

--

Add each component
of a and 5

EX :

Do D M

Whe B

we W

Scaling Vector using algebra

Multiply each

component of a by c

EX : · a

· ona

· ·
2ij

,
SI



Unit Vectors

Anyvector with length I is a unit rector
-

i = (1 , 07 and j = (0, 1)
Ex :CCordinate

unit rectors

I also called standard A basis rectors &
-

-

a linear

Any 2D rector can be written as
-

combination
ai + by of ↑ and j :

-

#general : (Extra)
Ex :



Ex : Consider the points P(1 , -2) and Q16 , 10).

a) Find two unit rectors parallel to FQ
.

Sol : Q = (6-1 ,
10 - =2) = (5 ,

12) or
54 + 125

Length ofFQ is IQ1 = / 2 :ET+44 : /69 = 13

·
The unit rector pointing

in the same direction

asQ is= (5 , 12):

or+

· The unit rector parallel toQ
with the opposite

direction is
- E = -E,

b.) Find two rectors of length 2 parallel toQ

Sol : Multiply the two unit vectors above by 2 :

2(i + =5) = ++

2( - Ej) = --



MML Problem 16 (Extras

IoT - v -v = 7 *

+ (Ion - = - w) = *

* = + ((10 . 1
,
10. 1) - [5:-1- 74,07)

=- (40 -5 +4 , 10 + 17)
= E(9 , 1)

=#]


