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Lesson 15:  Equations of Lines in Euclidean 3-Space 

 

 

Equations of Lines: 

 

 To get the equation of a line in Euclidean 3-Space (R
3

), we need a point on the line, 

 
0 0 0
, ,x y zp , and a vector parallel to the line,  , ,a b cv , then we can state 

the equation of the line. 

 

 } Parametric equations: 
0 0 0

, ,x x at y y bt z z ct       

 } Vector form:  t x p v  i.e.     
0 0 0

( , , ) , , , ,x y z x y z t a b c   

 

 

Lecture Problems: 
 

(Each of the questions below will be discussed and solved in the lecture that follows.) 

 

 1. Find the vector form of the line passing through the point (4, 1, 2) and parallel to the 

vector 3 7 8 i j k . 

 

 2. Find the parametric equations of the line passing through the point (4, 1, 7) and parallel 

to the vector 5 10 12 i j k . 

 

 3. Let  A = (1, –2, 3) and  B = (2, –3, 1)  be points in R
3

, find the parametric equations of 

the line passing through A and B. 

 

 4. Find the point of intersection (if any) of the lines:  1 , 2 3 , 4 2x t y t z t        and  

9 7 , 4 5 , 9 3x s y s z s      . 

 

 5. Find the line of intersection of the two planes:  2 3 5x y z     and  3 9x y z   . 
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 4. 
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Homework: 
 

  Memorize the Equations of Lines on page 453. 

 

  Study the lesson thoroughly until you can do questions 1 to 5 on page 453 from 

start to finish without any assistance. 

 

  Do all of the Practise Problems below (solutions are on page 463). 

 

 

Practise Problems: 
 

 

 1. Find parametric equations of the line L passing through the points  

(1, –2, 2) and (3, 5, 6). 

 

 2. Let P = (2, –3, 6) and Q = (4, 9, 10) be two points. 

 (a) Find the vector equation of the line through P and Q. 

 (b) Find the parametric equations for the line through P and Q. 

 

 3. Let P = (1, 2, 3) and Q = (4, 5, 6) be two points. 

 (a) Find the vector equation of the line through P and Q. 

 (b) Find parametric equations for the line through P and Q. 

 

 4. Let P = (0, 0, 0), Q = (0, 2, 0), and R = (0, 0, 1). 

  Find a parametric equation of the line through P, parallel to QR . 
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 1. 

 3. (a) and (b) 

4. 

 2. (a) and (b) 


