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6.6 Operations with Algebraic Vectors in R2 

Last day, we wrote that the vector that started at the origin and ended at P(a, b) was called  

𝑂𝑃⃗⃗⃗⃗  ⃗ = (𝑎, 𝑏).  A second way of writing this is with  

the use of the unit vectors 𝑖  and 𝑗 .  The vectors 

𝑖 = (1, 0) and 𝑗  = (0, 1) have magnitude 1 and lie  

on the x- and y-axes, respectively. 

 

 

 

 

 

 

Example 1: a) Draw four position vectors, 𝑂𝑃⃗⃗⃗⃗  ⃗ = (1,2), 𝑂𝑄⃗⃗⃗⃗⃗⃗  = (-3, 0),  𝑂𝑅⃗⃗⃗⃗  ⃗ = (-4, -1)  

and 𝑂𝑆⃗⃗⃗⃗  ⃗ = (2, -1).  Write each of these vectors using the unit vectors 𝑖  ⃗and 𝑗 . 

 

 

 

 

 

b) The vectors 𝑂𝐴⃗⃗⃗⃗  ⃗ = -𝑖 , 𝑂𝐵 ⃗⃗⃗⃗⃗⃗  ⃗= 𝑖  + 5𝑗 , 𝑂𝐶⃗⃗⃗⃗  ⃗ = -5𝑖  + 2𝑗  and 𝑂𝐷⃗⃗⃗⃗⃗⃗  = 2𝑖  ⃗– 4𝑗  have been  

written using the unit vectors 𝑖  and 𝑗 .  Write them in component form (a, b). 

 

 

 

 

 

Addition of Two Vectors Using Component Form 

 

Starting with 𝑂𝐴⃗⃗⃗⃗  ⃗ = (a, b) and 𝑂𝐷 ⃗⃗⃗⃗⃗⃗  ⃗= (c, d) with A and D both on R2,we can also write 𝑂𝐴⃗⃗⃗⃗  ⃗ = a𝑖  + b𝑗 ⃗⃗ and 𝑂𝐷⃗⃗⃗⃗⃗⃗  = c𝑖  + d𝑗 . 

     Add: 

 

 

 

 

 

Subtract:  
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Scalar Multiplication of Vectors Using Components 

 

When we want to multiply a scalar by a vector in component form, we must multiply each of the components by 

the scalar as follows: 

 

 

 

 

 

 

 

 

Example 2: Given 𝑎  = 𝑂𝐴⃗⃗⃗⃗  ⃗ = (1,3) and 𝑂𝐵⃗⃗ ⃗⃗  ⃗ = �⃗�  = (4, -2), determine the components of 𝑎 ⃗⃗⃗  + �⃗�  and 𝑎  – �⃗� , and illustrate 

each of these vectors on the graph. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Position Vectors and Magnitudes in R2 

 

If A(x1, y1) and B(x2, y2) are two points, then the vectors 𝐴𝐵⃗⃗⃗⃗  ⃗ = (x2 – x1, y2 – y1) is its related position vector  

 

𝑂𝑃⃗⃗⃗⃗  ⃗, and |𝐴𝐵⃗⃗⃗⃗  ⃗| =    √(𝑥2 –  𝑥1)2 + (𝑦2 –  𝑦1)2 

 

  



Example 3: A(-3, 7), B(5, 22), and C(8, 18) are three points in R2. 

a) Calculate the value of |𝐴𝐵|⃗⃗⃗⃗⃗⃗ ⃗⃗  ⃗ + |𝐵𝐶|⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗   + |𝐶𝐴|⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  , the perimeter of triangle ABC. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b) Calculate the value of |𝐴𝐵⃗⃗⃗⃗  ⃗  + 𝐵𝐶⃗⃗⃗⃗  ⃗| 

 

 

 

 

 

 

 

  



 

Example 4: For the vectors 𝑥  = 2𝑖  ⃗– 3𝑗  and 𝑦  = -4𝑖  – 3𝑗 , determine  |𝑥  + 𝑦 |  and   | 𝑥  – 𝑦  |. 

 

 


