
 

 

Answer on Question #45080 – Math - Analytic Geometry 
 

Problem 
Find the reciprocal cone of the cone x^2+z^2-2yz+4zx=0. 

Solution 
The reprocial cone of the cone  

𝑎𝑥2 + 𝑏𝑦2 + 𝑐𝑧2 + 2𝑓𝑦𝑧 + 2𝑔𝑧𝑥 + 2ℎ𝑥𝑦 = 0 
is 

𝐴𝑥2 + 𝐵𝑦2 + 𝐶𝑧2 + 2𝐹𝑦𝑧 + 2𝐺𝑧𝑥 + 2𝐻𝑥𝑦 = 0 
where 

𝐴 = 𝑏𝑐 − 𝑓2, 𝐵 = 𝑐𝑎 − 𝑔2, 𝐶 = 𝑎𝑏 − ℎ2, 
𝐹 = 𝑔ℎ − 𝑎𝑓, 𝐺 = ℎ𝑓 − 𝑏𝑔, 𝐻 = 𝑓𝑔 − 𝑐ℎ. 

Hence the reprocial to 𝑥2 + 𝑧2 − 2𝑦𝑧 + 4𝑧𝑥 = 0 will be 
(0 ⋅ 1 − (−1)2) ⋅ 𝑥2 + (1 ⋅ 1 − 22) ⋅ 𝑦2 + (1 ⋅ 0 − 02) ⋅ 𝑧2 + 

+2 ⋅ (2 ⋅  0 − 1 ⋅ (−1)) ⋅ 𝑦𝑧 + 2 ⋅ (0 ⋅ (−1) − 0 ⋅ 2) ⋅ 𝑧𝑥 + 2 ⋅ ((−1) ⋅ 2 − 1 ⋅ 0) ⋅ 𝑧𝑥 

= −𝑥2 − 3𝑦2 + 2𝑦𝑧 − 4𝑧𝑥 = 0. 
Answer: −𝑥2 − 3𝑦2 + 2𝑦𝑧 − 4𝑧𝑥 = 0. 
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