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Keep in mind course 1 

Components of a Vector 

 
One dimension, D1:      A⃗⃗ = 𝐴𝑥𝑖  

Two dimensions, D2:    A⃗⃗ = 𝐴𝑥𝑖 + 𝐴𝑦𝑗  

Three dimensions, D3:  A⃗⃗ = 𝐴𝑥𝑖 + 𝐴𝑦𝑗 + 𝐴𝑧𝑘⃗  

Magnitude of the vector 

|A⃗⃗ | = ‖A⃗⃗ ‖ = 𝐴 
One dimension, D1:    |A⃗⃗ | = |𝐴𝑥| 

 

Two dimensions, D2:   |A⃗⃗ | = √𝐴𝑥
2 + 𝐴𝑦

2  

 

Three dimensions, D3:   |A⃗⃗ | = √𝐴𝑥
2 + 𝐴𝑦

2 + 𝐴𝑧
2 

Addition of vectors A⃗⃗ + B⃗⃗ = (𝐴𝑥 + 𝐵𝑥)𝑖 + (𝐴𝑦 + 𝐵𝑦)𝑗 + (𝐴𝑧 +𝐵𝑧)𝑘⃗  

Subtraction of vectors A⃗⃗ − B⃗⃗ = (𝐴𝑥 − 𝐵𝑥)𝑖 + (𝐴𝑦 − 𝐵𝑦)𝑗 + (𝐴𝑧 −𝐵𝑧)𝑘⃗  

Scalar product 

or 

Dot product 

A⃗⃗ ∙ B⃗⃗    is a real number 

A⃗⃗ ∙ B⃗⃗ = ‖A⃗⃗ ‖ ‖B⃗⃗ ‖ 𝑐𝑜𝑠𝛼 

A⃗⃗ ∙ 𝐵⃗ = 𝐴𝑥𝐵𝑥 + 𝐴𝑦𝐵𝑦 + 𝐴𝑧𝐵𝑧 

Condition of perpendicularity of two vectors:  

A⃗⃗ ∙ B⃗⃗ = 0     A⃗⃗    ⊥  B⃗⃗    

 

 

 

 

Vector product 

Or 

Cross Product 

A⃗⃗ × B⃗⃗   or A⃗⃗ ∧ B⃗⃗    is a vector 

Magnitude ‖𝐶  ‖=‖A⃗⃗ × 𝐵⃗ ‖ = ‖𝐴  ‖‖𝐵⃗  ‖|sin 𝛼|  

Direction   (A⃗⃗ × B⃗⃗ )⏟    
𝐶  

 ⊥ A⃗⃗   𝑎𝑛𝑑  (A⃗⃗ × B⃗⃗ )⏟    
𝐶  

 ⊥ B⃗⃗   

A⃗⃗ × 𝐵⃗ = |
𝑖 𝑗 𝑘⃗ 

𝐴𝑥 𝐴𝑦 𝐴𝑧
𝐵𝑥 𝐵𝑦 𝐵𝑧

|

= (𝐴𝑦𝐵𝑧 − 𝐴𝑧𝐵𝑦)𝑖 + (𝐴𝑧𝐵𝑥 − 𝐴𝑥𝐵𝑧)𝑗 

+ (𝐴𝑥𝐵𝑦 − 𝐴𝑦𝐵𝑥)𝑘⃗  

Condition of parallelism of two vectors  A⃗⃗  ∥  B⃗⃗  ⃗   𝐴 × 𝐵⃗ =  0⃗ . 

 

 

 

 

 

 

 

The differential operator 

nabla 

∇⃗⃗ =
𝜕

𝜕𝑥
𝑖 +

𝜕

𝜕𝑦
𝑗 +

𝜕

𝜕𝑧
𝑘⃗  

 

The gradient of a scalar field: 𝐹(𝑥, 𝑦, 𝑧) 

𝑔𝑟𝑎𝑑⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  𝐹 = ∇⃗⃗ 𝐹 =
𝜕𝐹(𝑥, 𝑦, 𝑧)

𝜕𝑥
𝑖 +

𝜕𝐹(𝑥, 𝑦, 𝑧)

𝜕𝑦
𝑗 +

𝜕𝐹(𝑥, 𝑦, 𝑧)

𝜕𝑧
𝑘⃗  

The divergence of a vector field:   G⃗⃗  (𝑥, 𝑦, 𝑧) = 𝐺𝑥𝑖 + 𝐺𝑥𝑗 + 𝐺𝑥𝑘⃗  

𝑑𝑖𝑣 G⃗⃗ = ∇⃗⃗ ∙ G⃗⃗ =
𝜕𝐺𝑥
𝜕𝑥

+
𝜕𝐺𝑦

𝜕𝑦
+
𝜕𝐺𝑧
𝜕𝑧

 

 

Curl of a vector field:  G⃗⃗  (𝑥, 𝑦, 𝑧) = 𝐺𝑥𝑖 + 𝐺𝑥𝑗 + 𝐺𝑥𝑘⃗  

𝐶𝑢𝑟𝑙 G⃗⃗ = ∇⃗⃗ × G⃗⃗ = |
|

𝑖 𝑗 𝑘⃗ 

𝜕

𝜕𝑥

𝜕

𝜕𝑦

𝜕

𝜕𝑧
𝐺𝑥 𝐺𝑦 𝐺𝑧

|
|

= (
𝜕𝐺𝑧
𝜕𝑦

−
𝜕𝐺𝑦

𝜕𝑧
) 𝑖 + (

𝜕𝐺𝑥
𝜕𝑧

−
𝜕𝐺𝑧
𝜕𝑥
) 𝑗 + (

𝜕𝐺𝑦

𝜕𝑥
−
𝜕𝐺𝑥
𝜕𝑦
) 𝑘⃗  

 

 

 

 ⃗⃗  

 ⃗⃗  
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Plus (+), minus (-), multiply (),Equal (=),divided ( ), square ( 𝟐), root (√ ) , Power (43 4 power 3), 

percent (),  less than  ( ),  greater than (),the absolute value ( | | )   

 

 

Keep in mind course 2 

 

 

International System of Units 

 
 

 

 

Derived units, Example 

 
 

 

 

Base Quantities and Their Dimensions 

 
The dimension of any physical quantity can 

be written as: 

         [Q]= La Mb Tc Id θe N f Jg    the dimensional 

equation of quantity Q 

 

Dimensional Analysis Applications 

Equation Verification: ensuring equations have 

consistent dimensions. 

Unit Conversion: converting units between systems. 

Relation Discovery: deriving connections between 

physical quantities. 

Constant Dimensioning: finding the dimensions of 

constants. 

 

 

 

 

Some rules for dimensional analysis 

𝐴 = 𝐵 [𝐴] = [𝐵] 
𝐴 + 𝐵 [𝐴] = [𝐵] 
𝐴 − 𝐵 [𝐴] = [𝐵] 
𝐴 = 𝐶 ∙ 𝐷 → [𝐴] = [𝐶][𝐷] 
𝐴 = 𝐶/𝐷 → [𝐴] = [𝐶]/[𝐷] 
The dimension of the radian is 1, if α is an angle hence, 

 [α] = 1 
[sin𝑓]= [cos 𝑓] = [tan 𝑓] = [ln 𝑓] = [exp 𝑓] = ⋯

= [𝑓] = 1 


