
 

 

Answer on Question #50901 – Math – Differential  Calculus | Equations 

a) Solve the following equation: 

 (𝐷2 −  2𝐷𝐷′ + 𝐷′2) 𝑧 =  𝑡𝑎𝑛 (𝑦 + 𝑥) 

b) Solve: 𝑧 (𝑝 − 𝑞)  =  𝑧2  +  (𝑥 + 𝑦)2 

Solution 

a) (𝐷2 −  2𝐷𝐷′ +  𝐷′2) 𝑧 =  𝑡𝑎𝑛 (𝑦 + 𝑥)  or  (𝐷 − 𝐷′)2 𝑧 =  𝑡𝑎𝑛 (𝑦 + 𝑥) 

Here auxiliary equation is (𝑚 − 1)2 = 0 so that 𝑚 = 1. 

Thus 

𝐶. 𝐹. = 𝜑1(𝑦 + 𝑥) + 𝑥𝜑2(𝑦 + 𝑥), where 𝜑1 𝑎𝑛𝑑 𝜑2 are arbitrary functions. 

Now  

𝑃. 𝐼. =
1

(𝐷 − 𝐷′)2
tan(𝑦 + 𝑥) =

𝑥2

122!
tan(𝑦 + 𝑥) =

𝑥2

2
tan(𝑦 + 𝑥). 

The general solution is 

𝑧 = 𝜑1(𝑦 + 𝑥) + 𝑥𝜑2(𝑦 + 𝑥) +
𝑥2

2
tan(𝑦 + 𝑥). 

b) The auxiliary equations are 

𝑑𝑥

𝑧
=

𝑑𝑦

−𝑧
=

𝑑𝑧

𝑧2  +  (𝑥 + 𝑦)
. 

Taking the first two members we get 

−𝑧𝑑𝑥 = 𝑧𝑑𝑦 → 𝑥 + 𝑦 = 𝐶1. 

Thus 

𝑑𝑥(𝑧2 + 𝐶1) = 𝑧𝑑𝑧 → 2𝑑𝑥 =
𝑑(𝑧2 + 𝐶1)

(𝑧2 + 𝐶1)
= 𝑑(ln(𝑧2 + 𝐶1))  → 𝑥 − ln(√𝑧2 + 𝐶1) = 𝐶2. 

𝑧 = 𝜑1(𝑦 + 𝑥) + 𝜑2 (𝑥 − ln(√𝑧2 + 𝑥 + 𝑦)). 

Where 𝜑1 𝑎𝑛𝑑 𝜑2 are arbitrary functions. 
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