
Vector 
-Magnitude (Scalar)
-Direction

A

B
𝐴𝐵ሬሬሬሬሬ⃗

𝑣
𝑢

OR

𝑢

𝑣

𝑢 + 𝑣 = 𝑤

𝑣 −𝑣

0

𝑢

𝑣

u+vA

B

C

𝐵𝐶ሬሬሬሬሬ⃗

𝐴𝐶ሬሬሬሬሬ⃗

𝐴𝐵ሬሬሬሬሬ⃗ 𝑣

𝑢

Tip to Tail Parallelogram

      𝑥       𝑦

    +2     +2

     +1      −1

     +3      +1

Table

𝑢 2𝑢

Vector Addition

Multiplication

Scalar

𝑢 −  𝑣 =  𝑢 + (−𝑣)

+

ቀ
𝑥
𝑦ቁ

𝑐 = ቀ
3
4

ቁ = 5

𝑎ଶ + 𝑏ଶ = 𝑐ଶ

3ଶ + 4ଶ = 𝑐ଶ

9 + 16 = 𝑐ଶ

        25 = 𝑐ଶ

     √25
⎯⎯⎯ 

= ඥ𝑐ଶ
⎯⎯ 

           5 = 𝑐

0        1         2         3

4

3

2

1

𝑡𝑎𝑛𝜃 =
𝑂

𝐴
⎯⎯

𝑡𝑎𝑛𝜃 =
4

3
⎯⎯

𝑡𝑎𝑛𝜃 = 1.333
      𝜃 = tanିଵ(1.333)
      𝜃 = 53.1௢

𝑐 = 5, 53.1௢ 𝑁 𝑜 𝐸

𝑐 = ቀ
3
4

ቁ = 5

−4    − 3  − 2    − 1            0        1         2         3

  4

  3

  2

  1

−1

𝑑 = ቀ
7
1

ቁ

      𝑥       𝑦

    +3     +4

    −7     −1

     −4     +3

         𝑥ଶ+𝑦ଶ = 𝑟ଶ

(−4) + (3)ଶ= 𝑟ଶ

         16 + 9 = 𝑟ଶ

                 25 = 𝑟ଶ

              √25
⎯⎯⎯ 

= ඥ𝑟ଶ
⎯⎯ 

                   5 = 𝑟

𝑡𝑎𝑛𝜃 =
𝑂

𝐴
⎯⎯

𝑡𝑎𝑛𝜃 =
3

4
⎯⎯

𝑡𝑎𝑛𝜃 = 0.75
      𝜃 = tanିଵ(0.75)
      𝜃 = 36.9௢

𝑐 + 𝑑 = 𝑟 = 5, 36.9௢ 𝑁 𝑜 𝑊

      𝑥       𝑦

   +3    +4

   +3    +4

𝑟 = ቀ
−4
+3

ቁ = 5

𝜃

Towards North From East

𝑢 + 𝑣 = 𝑤 = (3,1)1 2 3

1

2

𝑐 + 𝑑 = 𝑟 = (−4,3)

𝑎

𝑏

𝑐 𝑎 + 𝑏 = 𝑐
        𝑏 = 𝑐 − 𝑎

Vector Between Points

Distance/Angle of Vectors.

Addition/Subtraction of Vectors

𝑢 + 𝑣

𝑐 − 𝑑 = 𝑐 + (−𝑑)

−𝑑 = ቀ
−7
−1

ቁ

𝑂

𝐴

𝐵

𝑀

𝑂𝑀ሬሬሬሬሬሬ⃗ =
1

2
⎯⎯𝑎 +

1

2
⎯⎯𝑏

M is the Midpoint of 𝐴𝐵ሬሬሬሬሬ⃗

Midpoint

TableFind Distance. Find Angle.

Adding Negative Vectors

𝑢 = ቀ
2
2

ቁ

𝑣 = ቀ
1

−1
ቁ

𝜃

𝑁

𝐸

+
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𝑥
y

1
2

𝑂

𝑃(1,2)
𝑂𝑃ሬሬሬሬሬ⃗ = = 𝑥𝑖 + 𝑦𝑗

1
0

0
1

𝑖 = 𝑗 =

Unit Vectors

= = 1𝑖 + 2𝑗
𝑎

1
2=

1

2

|𝑎| ∶ Modulus (Distance)

|𝑎| = ඥ𝑥ଶ + 𝑦ଶ
⎯⎯⎯⎯⎯⎯⎯ 

|𝑎| = ඥ1ଶ + 2ଶ
⎯⎯⎯⎯⎯⎯⎯ 

|𝑎| = √5
⎯⎯ 

𝑂𝑃ሬሬሬሬሬ⃗ = = 𝑥𝑖 + 𝑦𝑗 + 𝑧𝑘 =

𝑖 =

Unit Vectors

1
0
0

0
1
0

0
0
1

𝑥
𝑦
𝑧

𝑗 = 𝑘 =
𝑥

𝑦

𝑧
3 Dimensions

𝑃 = (3, −1,2)

𝑂

  3
−1
  2

2 Dimensions

= 3𝑖 − 1𝑗 + 2𝑘

𝑎

|𝑎| = ඥ𝑥ଶ + 𝑦ଶ + 𝑧ଶ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 

|𝑎| = ඥ3ଶ + (−1)ଶ + 2ଶ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 

|𝑎| = √14
⎯⎯⎯ 

−𝑎 = −1𝑖 − 2𝑗

𝑃(−1, −2)

−1
−2

𝑎ଵ

𝑎ଶ
𝑎 =

−𝑎ଵ

−𝑎ଶ
−𝑎 = 𝑏ଵ

𝑏ଶ
𝑏 = 𝑎 + 𝑏 =

𝑎ଵ + 𝑏ଵ

𝑎ଶ + 𝑏ଶ

Vector (Dot) Product Multiplication
𝑎ଵ

𝑎ଶ

𝑏ଵ

𝑏ଶ
𝑎     𝑏 = = 𝑎ଵ𝑏ଵ + 𝑎ଶ𝑏ଶ

= 𝑎ଵ𝑏ଵ + 𝑎ଶ𝑏ଶ + 𝑎ଷ𝑏ଷ
𝑎     𝑏 =

𝑎ଵ

𝑎ଶ

𝑎ଷ

𝑏ଵ

𝑏ଶ

𝑏ଷ

Properties

𝑎     𝑏 = 𝑏     𝑎 𝑎     𝑎 = |𝑎|ଶ

𝑎    (𝑏 + 𝑐) = 𝑎     𝑏 + 𝑎     𝑐

(𝑎 + 𝑏)     (𝑐 + 𝑑) = 𝑎      𝑐 + 𝑎      𝑑 + 𝑏     𝑐 + 𝑏     𝑑

𝑘𝑎 =

;  𝑘 𝑖𝑠 𝑎 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡

𝑘𝑎ଵ

𝑘𝑎ଶ

𝑎

𝑏

𝑐
𝑎      𝑏 = |𝑎||𝑏|𝑐𝑜𝑠𝜃

𝑎      𝑏 = 0 Perpendicular ; 𝑐𝑜𝑠90 = 0

Parallel ; 𝑐𝑜𝑠180 = 1𝑎      𝑏 = |𝑎||𝑏|

Angle Between Vectors

From Cosine Law

𝑥 =
𝑥
𝑦
𝑧

𝑎ଵ

𝑎ଶ

𝑎ଷ

𝑏ଵ

𝑏ଶ

𝑏ଷ

𝑎 = 𝑏 =Suppose is perpendicular to both and

𝑎 𝑏

𝑥 = 𝑎 × 𝑏 

𝑎 × 𝑏 =

𝑎ଶ𝑏ଷ − 𝑎ଷ𝑏ଶ

𝑎ଷ𝑏ଵ − 𝑎ଵ𝑏ଷ

𝑎ଵ𝑏ଶ − 𝑎ଶ𝑏ଵ

Vector Cross Product 𝑎 × 𝑏 (3 Dimensions*)

𝑎 × 𝑎 = 0𝑎 × 𝑏 = −𝑏 × 𝑎

𝑎     (𝑏 × 𝑐) ; Scalar Triple Product

𝑎 × (𝑏 + 𝑐) = 𝑎 × 𝑏 + 𝑎 × 𝑐

(𝑎 + 𝑏) × (𝑐 + 𝑑) = 𝑎 × 𝑏 + 𝑎 × 𝑑 + 𝑏 × 𝑐 + 𝑏 × 𝑑

|𝑎 × 𝑏| = ඥ(𝑎ଶ𝑏ଷ − 𝑎ଷ𝑏ଶ)ଶ + (𝑎ଷ𝑏ଵ − 𝑎ଵ𝑏ଷ)ଶ + (𝑎ଵ𝑏ଶ − 𝑎ଶ𝑏ଵ)ଶ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 

𝜃

|𝑎 × 𝑏| = |𝑎||𝑏|𝑠𝑖𝑛𝜃

𝜃

Component 
Form

Unit Vector 
Form

A measure of how 
closely two vectors 
align, in terms of the 
direction they point.

Area of a Rectangle 
with sides 𝑎 & 𝑏.
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