
Answer on Question #73546 – Math – Differential Equations 

Question 

show that the function 

1) u(x,y)=tan^-1(y/x) is a solution of the two dimensional Laplace’s equation. 

2) u(x,t)=e^-(6t) cos2x is a solution of the one dimensional heat equation.  

Solution 

1)   
𝜕𝑢

𝜕𝑥
=

1

1+(
𝑦

𝑥
)

2 ∙ (−
𝑦

𝑥2) = −
𝑦

𝑥2+𝑦2
,   

𝜕𝑢

𝜕𝑦
=

1

1+(
𝑦

𝑥
)

2 ∙
1

𝑥
=

𝑥

𝑥2+𝑦2
. 

      
𝜕2𝑢

𝜕𝑥2
= −𝑦 ∙ (−

1

(𝑥2+𝑦2)2) ∙ 2𝑥 =
2𝑥𝑦

(𝑥2+𝑦2)2
,   

      
𝜕2𝑢

𝜕𝑦2
= 𝑥 ∙ (−

1

(𝑥2 + 𝑦2)2
) ∙ 2𝑦 = −

2𝑥𝑦

(𝑥2 + 𝑦2)2
, 

      
𝜕2𝑢

𝜕𝑥2
+

𝜕2𝑢

𝜕𝑦2
=

2𝑥𝑦

(𝑥2+𝑦2)2
−

2𝑥𝑦

(𝑥2+𝑦2)2
= 0. 

 

2)   
𝜕𝑢

𝜕𝑥
= −2𝑒−6𝑡𝑠𝑖𝑛2𝑥,   

𝜕𝑢

𝜕𝑡
= −6𝑒−6𝑡𝑐𝑜𝑠2𝑥. 

      
𝜕2𝑢

𝜕𝑥2
=  −4𝑒−6𝑡𝑐𝑜𝑠2𝑥.  

      
3

2

𝜕2𝑢

𝜕𝑥2
=

𝜕𝑢

𝜕𝑡
  𝑜𝑟  

𝜕𝑢

𝜕𝑡
− 𝑘

𝜕2𝑢

𝜕𝑥2
= 0   𝑤ℎ𝑒𝑟𝑒 𝑘 =

3

2
. 

 

 

 

Answer provided by https://www.AssignmentExpert.com 

 

https://www.assignmentexpert.com/

