Section 6.5 – Vectors in R² and R³

Any two-dimensional vector has a unique representation on the Cartesian plane R².  The vector 
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 is a vector with its tail at the origin and its head at the point P (a, b).  Different ways of expressing this vector include 
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(see diagram middle page 311)
Similarly, any three-dimensional vector has a unique representation in 
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  The most common convention for expressing the x, y, and z-axes is the right-handed system of coordinates (See diagram at top of pg. 312).  The vector 
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 is a vector with its tail at the origin and its head at the point 
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,

,

(

c

b

a

P

  Different ways of expressing this vector include
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(see diagram bottom page 312)
Example 2 page 313
In the following diagram, the point 
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 is located in R³.

a) What are the coordinates of A, B, C, D, E, and F?

b) Draw the vector 
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Example 3 page 314
In the following diagram, the point T is located in R³.

a) What are the coordinates of P, Q, R, M, N, and S?

b) Draw the vector 
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Example 4 page 315
The point 
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 is shown in R³.

a) Write an equation for the xy-plane

b) Write an equation for the plane 

containing the points P, M, Q, and T.
c) Write a mathematical description of 
the set of points in rectangle PMQT.
d) What is the equation of the plane 

parallel to the xy-plane passing 

through R(0, 0, -5)?
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