
A quantity that has both magnitude (size) AND 
direction..

initial   point
terminal (end) point..

.→
.→.→

𝐯 = 𝐱𝟐 − 𝐱𝟏 𝟐 + 𝐲𝟐 − 𝐲𝟏 𝟐

AB = x2 − x1 2 + y2 − y1 2

−15 2 + 2 2

AB = x2 − x1 2 + y2 − y1 2

−15 2 + 2 2

AB = x2 − x1 2 + y2 − y1 2

−15 2 + 2 2

229 or 15.13

A vector with a magnitude (size) of zero!.

A(8,-4)

B(-7,-2)

2

15

** Think of your vector as 
being on the coordinate 
plane. If you created a 
right triangle, the vector 
would be the hypotenuse.

Vectors



a
b

a∥b
m n

u
v

m=n v= -u

opposite

equal

parallel

none

opposite

BOTH!



Vectors: at-home work
Distance formula!



tan 𝜃 =
𝑦
𝑥

Distance	
formula

5 233.130

< ∆𝑥, ∆𝑦 > dist. form. tan 𝜃



Vectors with “Math Stuff”

< 2(-4), 2(5) >
a:<-6, 2>  b:<1, 7>

a+b=<-6+1 , 2+7>



u= D
| F |

F
D

magnitude & direction

magnitude

1) Calculate magnitude ∥ v ∥

2) Multiply by 
D
F

1) ∆𝑥, ∆𝑦
2) Calculate magnitude (dist. form)

3) Multiply by 
D
F

4) That = u
(your “equivalent fraction”)

You can think of unit vectors a bit like finding 
an equivalent fraction. It has the same value, 

just a different way of writing it!



<1,0> <0,1>

ai + bj
Direction on the x-axis Direction on the y-axis

Rewrite the vector v=⟨2,5⟩as a linear combination of i and j.
v = 2i + 5j

Unit circle

u=⟨cosθ, sinθ⟩

Any point (x,y) on the unit 
circle can be represented 
by (cos, sin)

Remember!

u=⟨cosθi, sinθj⟩

∥v∥ ⟨ cosθ, sinθ ⟩ ⟨ ∥v∥ cosθ, ∥v∥ sinθ ⟩

⟨ ∥v∥ (cosθ) i , ∥v∥ (sinθ) j ⟩

Vectors in Terms of Trigonometry



Given: magnitude and direction
Use:
∥v∥ ⟨ v cosθ, v sinθ ⟩

Given: magnitude
Use: 
• dist. formula to find ∥v∥
• tan-1 to find θ (direction)
• then, plug into

∥v∥ ⟨ v cosθ, v sinθ ⟩

Why tan-1 ?

• Vector gives you the points in 
2 directions,

• If you draw it, it creates a
right triangle

• Tangent = Opposite/adjacent
v= ⟨15, 8⟩

15
8

θ

Given: two points
Use: 
• Find vector (∆x, ∆y)
• dist. formula to find ∥v∥
• tan-1 to find θ (direction)
• then, plug into

∥v∥ ⟨ v cosθ, v sinθ ⟩



2120-1800 =320 

320.     

900-320 = 580 

580

true

N 50 E S 580 W S 580 W

2380 0050 

three digits
!!

acute angle

Finding Your Way



If 2 or more force
s

are acting
 on an ob

ject, 

then the 
resultant f

orce

is the sum of the 2
 vectors



350

400N

Using Trig to Find Missing 
Components



Putting it all Together




