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A directed quantity can be graphically related to its 𝑥𝑥-component and its 𝑦𝑦-component using a drawing of a right triangle. 
 

Vectors  

 

Representations of 𝐀𝐀��⃑  
 
The defining characteristics of a 
vector are its magnitude (length) 
and its direction (angle).  
 
Ex. 5 m in a direction 37° above 
the +𝑥𝑥 direction 
 
Cartesian components 
 

𝐀𝐀��⃑ = 𝐴𝐴𝑥𝑥𝐱𝐱� + 𝐴𝐴𝑦𝑦𝐲𝐲� 
 

𝐀𝐀��⃑ = 𝐴𝐴𝑥𝑥�̂�𝐢 + 𝐴𝐴𝑦𝑦�̂�𝐣 
 

𝐴𝐴 = �𝐀𝐀��⃑ � = �𝐴𝐴𝑥𝑥2 + 𝐴𝐴𝑦𝑦2  

tan𝜃𝜃 =
𝐴𝐴𝑦𝑦
𝐴𝐴𝑥𝑥

 

  
 
 
 

 

Vectors can be added  

 

Vector addition is head-to-tail 
 

Vector 𝑥𝑥-comp. 𝑦𝑦-comp. 

𝐀𝐀��⃑  𝐴𝐴𝑥𝑥 𝐴𝐴𝑦𝑦 

𝐁𝐁��⃑  𝐵𝐵𝑥𝑥 𝐵𝐵𝑦𝑦 

𝐀𝐀��⃑ + 𝐁𝐁��⃑  𝐴𝐴𝑥𝑥 + 𝐵𝐵𝑥𝑥 𝐴𝐴𝑦𝑦 + 𝐵𝐵𝑦𝑦 
 

 

Vectors can be multiplied by scalars 
 

Multiply a vector by a scalar by multiplying its components individually by that scalar. 
Multiplication by a negative sign reverses the direction of each non-zero component.  
 

 

 
 

Vectors can be subtracted 
 

Subtract a vector by adding its negative. 
 

 

𝐀𝐀��⃑ − 𝐁𝐁��⃑ ∶= 𝐀𝐀��⃑ + �−𝐁𝐁��⃑ � 

 

Relative velocity 
 

 

 

𝐯𝐯�⃑ BS,AVGΔ𝑡𝑡 = 𝐯𝐯�⃑ BW,AVGΔ𝑡𝑡 + 𝐯𝐯�⃑WS,AVGΔ𝑡𝑡 
 

𝐯𝐯�⃑ BS,AVG = 𝐯𝐯�⃑ BW,AVG + 𝐯𝐯�⃑WS,AVG 
 

Velocity 𝑥𝑥-comp. 𝑦𝑦-comp. 

𝐯𝐯�⃑ BW,AVG 𝑣𝑣BW,𝑥𝑥,AVG 𝑣𝑣BW,𝑦𝑦,AVG 

𝐯𝐯�⃑WS,AVG 𝑣𝑣WS,𝑥𝑥,AVG 𝑣𝑣WS,𝑦𝑦,AVG 

𝐯𝐯�⃑ BS,AVG 𝑣𝑣BW,𝑥𝑥,AVG + 𝑣𝑣WS,𝑥𝑥,AVG 𝑣𝑣BW,𝑦𝑦,AVG + 𝑣𝑣WS,𝑦𝑦,AVG 
 

 

 


