
Answer on Question #40388 – Math - Differential Calculus 

Find the differential equation of the space curve in which the two families of surfaces 
ax2+by2+cz2=u and a2x2+b2y2+c2z2=v intersect. 

Solution.  

We have the two families of surfaces: 

𝑢(𝑥, 𝑦, 𝑧) = 𝑎𝑥2 + 𝑏𝑦2 + 𝑐𝑧2 = 0,   𝑣(𝑥, 𝑦, 𝑧) = 𝑎2𝑥2 + 𝑏2𝑦2 + 𝑐2𝑧2 = 0 

Let’s find the differential equations of the space curve. Form the matrix of partial derivatives: 

(
𝑢𝑥

′ 𝑢𝑦
′ 𝑢𝑧

′

𝑣𝑥
′ 𝑣𝑦

′ 𝑣𝑧
′ ) = (

2𝑎𝑥 2𝑏𝑦 2𝑐𝑧

2𝑎2𝑥 2𝑏2𝑦 2𝑐2𝑧
). 

Then find determinants of the matrix: 

|
𝑢𝑥

′ 𝑢𝑦
′

𝑣𝑥
′ 𝑣𝑦

′ | = |
2𝑎𝑥 2𝑏𝑦

2𝑎2𝑥 2𝑏2𝑦
| = 4𝑎𝑏2𝑥𝑦 − 4𝑎2𝑏𝑥𝑦 = 4𝑎𝑏𝑥𝑦(𝑏 − 𝑎) = 𝑓1 

|
𝑢𝑦

′ 𝑢𝑧
′

𝑣𝑦
′ 𝑣𝑧

′ | = |
2𝑏𝑦 2𝑐𝑧

2𝑏2𝑦 2𝑐2𝑧
| = 4𝑏𝑐2𝑦𝑧 − 4𝑏2𝑐𝑦𝑧 = 4𝑏𝑐𝑦𝑧(𝑐 − 𝑏) = 𝑓2 

|
𝑢𝑧

′ 𝑢𝑥
′

𝑣𝑧
′ 𝑣𝑥

′ | = |
2𝑐𝑧 2𝑎𝑥

2𝑐2𝑧 2𝑎2𝑥
| = 4𝑐𝑎2𝑧𝑥 − 4𝑐2𝑎𝑧𝑥 = 4𝑐𝑎𝑧𝑥(𝑎 − 𝑐) = 𝑓3 

So, we have the differential equations: 

{

4𝑎𝑏𝑥𝑦(𝑏 − 𝑎) = 𝑓1

4𝑏𝑐𝑦𝑧(𝑐 − 𝑏) = 𝑓2

4𝑐𝑎𝑧𝑥(𝑎 − 𝑐) = 𝑓3

 

that completely describe the space curve. 

http://www.AssignmentExpert.com

http://www.AssignmentExpert.com

