
MCV 4UI-Vectors Unit 9: Day 1 

Date:_____________        UNIT 9 – LINES IN A PLANE 
 

  Section 7.1 – Parametric and Vector Equations of a Line in a Plane 
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    The position vector of a point P is a    A direction vector, m


, of a line, L, is 

     vector from the origin to P.    a non-zero vector that is parallel to L. 
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    Find the vector equation of the line through ),( 111 yxP  and parallel to the direction vector m


.  
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                            Let  P(x, y)  be any point on the line L. 
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Ex. 1.  Given a line passes through the point )2,1(  and has )5,4(   as a direction vector find: 

            a)  the vector equation and use it to find three other points on the line. 

            b)  the parametric, symmetric and scalar equations.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SUMMARY OF EQUATIONS OF LINES IN A PLANE: 

 

Vector Equation            Parametric Equations  Symmetric Equation 

mtrr
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        or               btyy  1         Scalar or Cartesian Equation 
 

),(),(),( 11 batyxyx              0 CByAx   

 

where ),( yx     is the position vector of any point on the line 

           ),( 11 yx  is the position vector of some particular point on the line 

           ),( ba   is a direction vector for the line 

and t   is the parameter. 



Ex. 2.  Find the vector, parametric, symmetric and Cartesian equations of the line through the 

            points )3,2(M  and )2,5(N . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ex. 3.  Find the coordinates of the point at which the line Rttr  ),3,1()5,2(


 

            meets the y-axis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HW:  p. 245 #1-7, 8bd, 9ab, 10ab, 11, 12b, 13, 14a, 16bc, 17 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



 MCV 4UI-Vectors Unit 9: Day 2 

Date:_____________      Section 7.2 – The Scalar Equation of a Line in a Plane   
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      If 
21 LL   (L1 is parallel  to L2)  then       If  21 LL    (L1 is perpendicular  to L2)  then 
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Ex. 1.  Find the scalar or Cartesian equation, of the form 0 CByAx   for the line  

            through )2,4(1 P  and perpendicular to )5,3( n


.   

  

 Solution ①   Let ),( yxP  be a point on the line.  
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 How does n


 relate to the equation 0 CByAx  in this example? 

 

            We can conclude that the scalar or Cartesian equation of a straight line in a plane has the 

 form 0 CByAx , where ),( BAn 


 is a vector perpendicular to the line. 

 

             Solution ②  
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Ex. 2.  Find the scalar equation of the line through )3,2(1 P  and perpendicular to the  

            line 0325  yx . 

 

 

 

 

 

 

 

 

 

 

 

Ex. 3.  a)  Show that the shortest distance from a point ),( 11 yxQ  to a line with a scalar equation 

                 0 CByAx  is given by the formula 
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            b)  Use the formula to find the distance from the point )8,5(Q  to the line 0237  yx . 

 

a)  Let ),( ooo yxP  be a specific point on the line.      
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* see Note above    
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HW:  p. 251 #1, 2, 3ad, 4, 5, 6bd, 7-9, 11, 12bd 

  SUMMARY:   The scalar or Cartesian equation of a line in a plane has the form 

                      0 CByAx   

  where ),( BA  is a normal to the line. 

            

P0(x0, y0) 

  Q(x1, y1) 

n


 

L  

Note:  Since the point ),( 000 yxP  is on the line 

           0 CByAx , it satisfies the equation. 

       ie. 000  CByAx , so CByAx  00  



MCV 4UI-Vectors Unit 9: Day 3 

Date:_____________       Section 7.3 – Equations of Lines in 3-Space  
 

   

    Find the vector equation of the line through ),( 1111 zyxP  and parallel to the direction vector m


. 

     

               Let  P(x, y, z)  be any point on the line L. 

                                                   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

Ex. 1.  Find the vector, parametric and symmetric equations of the following lines: 

            a)  through the point )1,4,5(   with direction vector )2,3,1(   
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SUMMARY OF EQUATIONS OF LINES IN 3-SPACE: 
 

Vector Equation                   Parametric Equations       Symmetric Equation 

mtrr
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        or                      btyy  1   
        
 

),,(),,(),,( 111 cbatzyxzyx                 ctzz  1           

  

where ),,( zyx     is the position vector of any point on the line 

           ),,( 111 zyx  is the position vector of some particular point on the line 

           ),,( cba       is a direction vector for the line 

 and t   is the parameter. 
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            b)  through the point )3,2,1(  with direction vector )2,0,3(  

             

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

            c)  through the points )1,5,4(   and )1,5,7(   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ex. 2.  Show that the point )5,1,2(  lies on the line with vector equation 

             ttr ,)2,3,1()3,2,1(


. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Ex. 3.  Write a vector equation for the line 31  zyx . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ex. 4.  Do 
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Ex. 5.  a)  Show that the shortest distance from a point Q  in space to a line with a  

                 vector equation   tmtrr ,1


,  is given by the formula 
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 . 

            b)  Use the formula to find the distance from the point )6,1,1(Q  to the line 

                  )1,1,0()1,2,1( tr 
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a)  In the diagram, we would like to find d. 

 

     In triangle PQR,  
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     From our earlier lessons on cross products, 

     we know that  
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     If we substitute  sinPQd  into this formula, 
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HW:  p. 256 #1-4, 6-15 
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 MCV 4UI-Vectors Unit 9: Day 4 

Date:_____________   Section 7.4 – The Intersection of Two Lines in a Plane  
 

   

Warm-up:    
 

Ex. 1.  Given the scalar equation for a line is 0225  yx , find the: 

            a)  vector, parametric and symmetric equations for the same line. 

            b)  acute angle this line makes with the line  ssysx ,3,32 .   

            c)  point of intersection of this line with the line  ssysx ,3,32 .   

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SUMMARY: Two lines in a plane can intersect in one of three possible ways.  
 

    parallel and distinct           intersecting             parallel and coincident 

     

 

 

 

 

 
 

 

 

 

 

      There is no intersection.                          The intersection is a single point.                    The intersection is the line. 
 

Ex. 2.  Determine whether the following pairs of lines are parallel and coincident, parallel and  

            distinct, or neither.  Find the intersection if possible. 

 

            a)  )2,3()2,6(  tr


  and )4,6()10,12(  sr


 

 

 

 

 

 

 

 

 

  

            b)  tytx  5,23   and sysx  3,25  
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HW:  p. 263 #2, 3ab, 8;  Worksheet on Equations of Lines 



MCV 4UI-Vectors Unit 9: Day 4 
 

Date:_____________      WORKSHEET on Equations of Lines 

 
1.  Find vector and scalar equations of the line through the point )1,4(A  and parallel to the line  

      ttytx ,7,23 .                    

 

 

2.  Find parametric equations of the line through the points )0,1,3( R  and )5,11,2( S . 

 

 

3.  Develop a scalar equation for the line perpendicular to the line 0532  yx  with the same  

     x-intercept as the line  ttr ),4,3()1,0(


. 

 

 

4.  Find the scalar equation for the line parallel to the y-axis and through the point )1,5( P . 

 

 

5.  Find the vector equation for the line perpendicular to the xz-plane through the point )1,2,3( Q . 

 

 

6.  Find a vector equation for the line parallel to the z-axis through the point )1,2,3( R . 

 

 

7.  Determine the vector, parametric and symmetric equations of the line that passes through the 

     points )4,2( A  and )1,6(B . 

 

 

8.  Where does the line with the vector equation  ttr ),4,6()3,1(


 intersect the x and y axes? 

 

 

9.  Find the Cartesian equation of the line with the vector equation  ttr ),4,6()3,1(


. 

 

 

10.  Find the symmetric equations of the line passing through the point )2,0,3( R  and perpendicular 

       to both 12,3,2  szsysx  and 1
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Answers 
 

1.  02627,),7,2()1,4(  yxttr


   2.  ttztytx ,5,121,3   3. 09812  yx    
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MCV 4UI-Vectors Unit 9: Day 5 

Date:_____________    Section 7.4 – The Intersection of Two Lines in 3-Space  
 

   

        
    Parallel & Distinct  Parallel & Coincident                    Intersecting               Skew 

 

 

 

 

 

 

 

 
     There is no intersection.             The intersection is the line.            The intersection is a point.           There is no intersection. 

     

Examples  

Find the intersection of the following pairs of lines, if any exist: 

a)  )2,6,4()1,2,3(:1  trL


     

     )1,3,2()3,4,5(:2 srL 


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b)  )2,1,3()7,3,4(:1  trL


     

     )4,2,6()1,6,5(:2  urL
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d)  )1,3,4()5,2,1(  tr


     

     )4,2,1()3,1,3(  sr


 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HW:  p. 263 #1, 3cd, 4-7, 11;  REVIEW for TEST:  p. 266 #1-15 


