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Lines & Planes Unit - Notes 

 
 
Tentative TEST date_______________ 
 

Big idea/Learning Goals 
In this unit, you will work with vector concepts you learned in the preceding units and use them to develop 
equations for lines and planes. We begin with lines in R

2
 and then move to R

3
. The determination of equations for 

lines and planes helps to provide the basis for an understanding of geometry in R
3
. All of these concepts provide 

the foundation for the solution of systems of linear equations that result from intersections of lines and planes, 
which are considered in the next unit. 

 
 

Corrections for the textbook answers: 

 
 
 
 
 
 
 

Success Criteria 
 

� I understand the new topics for this unit if I can do the practice questions in the textbook/handouts 
 

Date pg Topics # of quest. done? 
You may be asked to 
show them 

 2-4 Vector & Parametric Equations of Lines in R
2
 

8.1 
 

 5-7 Cartesian Equation of a Line in R
2
  

8.2 
 

 8-10 Vector & Parametric & Symmetric Equations of Lines in R
3
 

8.3 
 

 11-12 Vector & Parametric Equations of Planes 
8.4 

 

 13-15 Cartesian Equation of a Plane  
8.5 

 

 16-19 Sketching & review 
8.6 

 

  Review  

 

Reflect – previous TEST mark ___________, Overall mark now___________. 
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Vector & Parametric Equations of a Line in R2  

 
 
 
 
 
 
 
 
 
 

1.  

 

Direction Vector of a Line 

 

 

 

Vector Equation of a Line 

 

 

 

 

 

 

Parametric Equations of a Line 
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2.  

 
 

 

 

 

 

 

 

 

 

 

 

 

3.  
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4.   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
5.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



5 | U n i t  3  12CV Date:___________   Name: _______________________ 
 

5 

 

Cartesian Equation of a Line 
 

1. 

 
 

 

 

 

 

2. Find the equation of the straight line with normal (5, 2), which passes through 

the point ( – 2, 1). Write the equations in all forms. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
3. 

 

Cartesian Equation 

of a Line 
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4.  
 

 

 

 

 

 

 

 

 

 

5. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
6. 

 

 

 

Shortest Distance  

from point Q(x1,y1) to line 

Ax+By+C=0 
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7.  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
8. Find the angle between the two lines 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Angle between lines 

A1x+B1y+C1=0 and 

A2x+B2y+C2=0  
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Vector, Parametric and Symmetric Equations of a Line in R3  
 

 
1.  

 

 
 
 
 
 
 
 
 
 

2.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.  

 

Vector Equation of a Line 

 

 

Parametric Equations of a Line 

 

 

 

 

 

Symmetric Equation of a Line 
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4.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5.   

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Shortest Distance  

from point Q to line through P 

with direction vector m
ur
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6.  
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Vector and Parametric Equations of a Plane 
 
Plane –  
 
Can define a unique plane from: 

 
 

 
 
 
1.   

 

 

 

Direction Vectors of a Plane 

 

 

 

Vector Equation of a Plane 

 

 

 

 

 

Parametric Equations of a Plane 
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2.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.  
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Cartesian Equation of a Plane 
 

1. 

 
 

 

 

 

 

 

 

 

 

 

 

2. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Cartesian Equation of a 

Plane 
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3.  

 

4. a.  Find a vector equation for the plane with scalar equation  

b.  Find an equation for the plane that passes through the origin and is perpendicular to plane in a. 
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5.     
                                       If neither find the angle between the planes.  
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Sketching & Review 

 
1.  Sketch 3 4 12 0x y− − =  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.  Sketch 3 2 6 0x y z− + + − =  

 

3.  Sketch 
 a.  b.  c.  
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4.  Identify what each model represents, then give another version for the model. 
 a. 1-x=z, y=5 

 
 
 
 
 
 

b. (x, y, z)=(2, 3, 5) + t(7, 8, 9) + r(-3, 2, 1) 

c. x=2-t, y=7+2t 
 
 
 
 
 
 

d. 2x+10y-z+7=0 

e. (x, y, z)=(3, 6, 5) + t(1, 2, 3) + r(2, 4, 6) 
 
 
 
 
 
 

f. x=2, y=7+t, z=-4+5r 

g. (x, y, z)=(1, 1, 1) +t(0, 0, 1) 
 
 
 
 
 
 

h. x=7-y=z+1 

i. (x, y)=(2, 0) +t(7, 5) 
 
 
 
 
 
 

j. 2x-4y-10=0 

5.  
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6.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

7.  
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8.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

9.  

 
 
 
 


