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In a ray tracing problem: 

Given the equation of a ray ቐ
𝒙ሺ𝒕ሻ ൌ 𝟐𝒕 ൅ 𝟏
𝒚ሺ𝒕ሻ ൌ 𝟑𝒕        
𝒛ሺ𝒕ሻ ൌ 𝒕 ൅ 𝟐   

  

 

and a plane    𝟑𝒙 െ 𝟒𝒛 ൅ 𝟏 ൌ 𝟎  with the 𝒌𝒅 ൌ 𝟎. 𝟓 
 

The light source with an intensity of 𝑰 ൌ 𝟏𝟎𝟎𝟎  is located at ሺ𝟓, െ𝟐, 𝟏𝟎ሻ  
 
Find the diffuse intensity at the intersection point of the ray with the plane.  
 

ignore 𝒇𝒂𝒕𝒕  

 
Intersection of ray and plane: 
 

𝟑ሺ𝟐𝒕 ൅ 𝟏ሻ െ 𝟒ሺ𝒕 ൅ 𝟐ሻ ൅ 𝟏 ൌ 𝟎 
𝟔𝒕 ൅ 𝟑 െ 𝟒𝒕 െ 𝟖 ൅ 𝟏 ൌ 𝟎 
𝟐𝒕 െ 𝟒 ൌ 𝟎 
𝒕 ൌ 𝟐 
Substitute t in the equation of the ray: 

Intersection of ray with the plane:  ሺ𝟓, 𝟔, 𝟒ሻ 
Find vector from the intersection to the light: 

𝑳ሬሬ⃗ ൌ ሺ𝟓, െ𝟐, 𝟏𝟎ሻ െ ሺ𝟓, 𝟔, 𝟒ሻ ൌ ሺ𝟎, െ𝟖, 𝟔ሻ 
Normalized  𝑳෠ ൌ ሺ𝟎, െ𝟎. 𝟖, 𝟎. 𝟔ሻ 
Normal to the plane:  𝑵ሬሬ⃗ ൌ ሺ𝟑, 𝟎, െ𝟒ሻ 
Normalized 𝑵෡ ൌ ሺ𝟎. 𝟔, 𝟎, െ𝟎. 𝟖ሻ 
𝑰𝑫𝒊𝒇𝒇𝒖𝒔𝒆 ൌ 𝑰 ∗ 𝒌𝒅 ∗ ൫𝑵෡ ⋅ 𝑳෠൯ ൌ 𝟏𝟎𝟎𝟎 ∗ 𝟎. 𝟓 ∗ 𝟎. 𝟒𝟖 ൌ 𝟐𝟒𝟎 
 


