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Lecture Four 

Lines and Planes in Space 

4.1. Lines and Line Segments in Space 

In the plane, a line is determined by a point and a 

number giving the slope of the line. In space, a 

line is determined by a point and a vector giving 

the direction of the line.  
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4.1.1. The Distance from a Point to a Line in Space 

To find the distance from a point S to a line that 

passes through a point P parallel to a vector 𝒗⃑⃑ , we 

find the absolute value of the scalar component 𝑃𝑆⃑⃑ ⃑⃑   

of in the direction of a vector normal to the line . In 

the notation of the figure, the absolute value of the 

scalar component is |𝑃𝑆⃑⃑ ⃑⃑  | sin 𝜃. 
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4.2. Equation for a Plane in Space 

A plane in space is determined by 

knowing a point on the plane and its 

“tilt” or orientation. This “tilt” is 

defined by specifying a vector that is 

perpendicular or normal to the plane.  
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4.3. Important Notes of Planes and Lines 

1. We can find the Lines equation (or parametric equation), if we have parallel vector  

and any point on the lines. 

2. If the line has two point, we find the vector from these point which represente the 

parallel vector and use the initial point to determined the parametric equation of 

line. 

3. We can find the equation of plane if we have perpendicular or normal vector and 

point lies on it. 
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Sol. 
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4. To find any point on the plane (or from plane equation), set 𝑦 = 𝑧 = 0 to find 

𝑃(𝑥0, 0,0). 

5. To find the sharing point of two planes, set 𝒛 = 𝟎 and solve them equation to find 

𝑥0 𝑎𝑛𝑑 𝑦0 to get 𝑃(𝑥0, 𝑦0, 0) . 

6. To find the intersection point of line and plane, set the parametric equation of line 

in the plane equation to find the parameter (𝒕) . After that, apply (𝑡) in the 

parametric equation of line to find  𝑃(𝑥0, 𝑦0, 𝑧0). 

7. If we have two planes (plane1 with 𝑛1⃑⃑⃑⃑ ) and (plane2 with 𝑛2⃑⃑⃑⃑ ), we say 

- plane1 | | plane2 if  𝑛1⃑⃑⃑⃑ × 𝑛2⃑⃑⃑⃑ = 0  

- plane1 ┴ plane2 if  𝑛1⃑⃑⃑⃑ . 𝑛2⃑⃑⃑⃑ = 0 

8. To find angle 𝜽 between two planes we use this formula 

𝑛1⃑⃑⃑⃑ . 𝑛2⃑⃑⃑⃑ = |𝑛1⃑⃑⃑⃑ ||𝑛2⃑⃑⃑⃑ | cos 𝜃   
            
⇒    𝜃 = cos−1 (

𝑛1⃑⃑⃑⃑  ⃑.𝑛2⃑⃑⃑⃑  ⃑

|𝑛1⃑⃑⃑⃑  ⃑||𝑛2⃑⃑⃑⃑  ⃑|
)  

9. To find the distance between plane (𝐴𝑥 + 𝐵𝑦 + 𝐶𝑧 = 𝐷) and point 𝑆(𝑥1, 𝑦1, 𝑧1). 

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 =
𝐴𝑥1 + 𝐵𝑦1 + 𝐶𝑧1 − 𝐷

√𝐴2 + 𝐵2 + 𝐶2
 

- If Distance is +ve, that’s mean the point is located upper to the plane.  

- If Distance is –ve, that’s mean the point is located under to the plane. 

 

𝑆(𝑥1, 𝑦1, 𝑧1) 

𝑛⃑ = 𝐴𝑖 + 𝐵𝑖 + 𝐶𝑘 

𝐴𝑥 + 𝐵𝑦 + 𝐶𝑧 = 𝐷 



 

Page 36 of 11 
 

University of Anbar 

College of Engineering 

Dept. of Electrical Engineering 

Calculus_III (2st Stage) 

Abdullah Fawzi Shafeeq 

Lecture Four 

 

 

 

 

 

Ex. 

Sol. 

Ex. 

Sol. 

Prev. Ex. 



 

Page 37 of 11 
 

University of Anbar 

College of Engineering 

Dept. of Electrical Engineering 

Calculus_III (2st Stage) 

Abdullah Fawzi Shafeeq 

Lecture Four 

 

 

Ex. 

Sol. 

Ex. 

Sol. 

 



 

Page 38 of 11 
 

University of Anbar 

College of Engineering 

Dept. of Electrical Engineering 

Calculus_III (2st Stage) 

Abdullah Fawzi Shafeeq 

Lecture Four 

 
This example can be solved by one-step by using the Note. 9. 

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 =
𝐴𝑥1+𝐵𝑦1+𝐶𝑧1−𝐷

√𝐴2+𝐵2+𝐶2
  

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 =
3(1)+2(1)+6(3)−6

√32+22+62
=
17

7
 the point is located upper the plane. 

 

Note: Exercises 12.5. in Thomas Calculus 12th edition have the similar problems 

above. 

Ex. 

Sol. 


