
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 
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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:  pg. 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 A   (L1 is perpendicular  to L2)  then 

        • 21 mm &&   where  21 mkm &&
               • 21 mm &&

A   where  021  �mm &&  
        •  21 nn &&    where  21 nkn &&

           •  21 nn &&
A    where  021  �nn &&     

 
 
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.  
 
 
 
 
 
 
 
 
     L             )5,3( � n&  
 
 
 
 
 
 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:  pg. 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. 
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Note:  Since the point ),( 000 yxP  is on the line 
           0 �� CByAx , it satisfies the equation. 
       ie. 000  �� CByAx , so CByAx � � 00  


