
 

 

Answer on Question #52873 - Math – Differential  Equations 

Solve with the orthogonal trajectory: 

x y = c 

Solution 

 𝒙𝒚 = 𝒄 →   
𝒅

𝒅𝒙
(𝒙𝒚) =

𝒅

𝒅𝒙
(𝒄)  →    𝒚 + 𝒙

𝒅𝒚

𝒅𝒙
= 𝟎 →   

𝒅𝒚

𝒅𝒙
= −

𝒚

𝒙
. 

Using the fact that perpendicular lines have slopes which are negative reciprocals, 

solve  
𝒅𝒀

𝒅𝑿
= −

𝟏
𝒅𝒚

𝒅𝒙

. 

For the orthogonal trajectories 

𝑑𝑌

𝑑𝑋
=

𝑋

𝑌
 

We usually change back to  𝑥 and 𝑦 at this point 

𝑑𝑦

𝑑𝑥
=

𝑥

𝑦
 

Separate the variables and integrate  

𝑦𝑑𝑦 − 𝑥𝑑𝑥 = 0 

𝑦2

2
−

𝑥2

2
= 𝐶1 

𝑦2 − 𝑥2 = 𝐶2 

or 

𝑥2 − 𝑦2 = 𝐶 

 

where 𝐶  is an arbitrary real constant. 

Trajectories of x y = c and 𝑥2 − 𝑦2 = 𝐶 are hyperbolas. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

www.AssignmentExpert.com 


