
 

Answer on Question #78623 – Math – Analytic Geometry 
 

Question 
 
If 𝑥/1 = 𝑦/1 = 𝑧/−1 represents one of the three mutually perpendicular generators of the 
cone 3𝑥𝑦 + 8𝑥𝑧 − 5𝑦𝑧 = 0, find the equations of the other two. 
 

Solution 
 
Cone: 
 

𝐶 → 𝑎𝑥2 + 𝑏𝑦2 + 𝑐𝑧2 + 2𝑓𝑦𝑧 + 2𝑔𝑧𝑥 + 2ℎ𝑥𝑦 = 0 
 
One of its generators: 
 

𝐿1 →
𝑥

𝑙
=

𝑦

𝑚
=
𝑧

𝑛
 

 
Then 𝐿1 must satisfy  
 

𝑎𝑥2 + 𝑏𝑚2 + 𝑐𝑛2 + 2𝑓𝑚𝑛 + 2𝑔𝑛𝑙 + 2ℎ𝑙𝑚 = 0 
 
Now the plane Π → 〈𝑝 − 𝑝0, 𝑣⃗〉 with 
 

𝑝0 = (0,0,0) 
 

𝑝 = (𝑥, 𝑦, 𝑧) 
 

𝑣⃗ = (𝑙,𝑚, 𝑛) 
 
is orthogonal to 𝐿1 
 
This plane cuts 𝐶 in two other lines (𝐿2, 𝐿3) such that 𝐿2 ⊥ 𝐿3 if  
 

(𝑎 + 𝑏 + 𝑐)(𝑙2 +𝑚2 + 𝑛2) − 𝐶(𝑙,𝑚, 𝑛) = 0 
 
or  
 

(𝑎 + 𝑏 + 𝑐)(𝑙2 +𝑚2 + 𝑛2) = 0 
 
or 
 

𝑎 + 𝑏 + 𝑐 = 0 
 



 

because 𝑙2 +𝑚2 + 𝑛2 ≠ 0 
 
So we have 
 

𝑣⃗ = (𝑙,𝑚, 𝑛) = (1,1,−1) 
 

𝑓 = −5, 𝑔 = 8, ℎ = 3 
 
Then solving 
 

{
𝑓𝑦𝑧 + 𝑔𝑧𝑥 + ℎ𝑥𝑦 = 0
𝑙𝑥 + 𝑚𝑦 + 𝑛𝑧 = 0

 

 
we obtain 𝐿2, 𝐿3 as follows 
 

𝐿2 = {
𝑥 =

𝑧

3

𝑦 =
2

3
𝑧

 

 

𝐿3 = {
𝑥 = 5𝑧
𝑦 = −4𝑧
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