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   CO BL 
Q.1(a) Derive the Partial differential equations by eliminating arbitrary functions from the 

following equation:    𝑧 = 𝑓(𝑥𝑦) + 𝑔 ቀ
௫

௬
ቁ    

[5] 1 2 

Q.1(b) Solve the following linear Partial differential equation:  
(xଶ-yଶ-zଶ)p + 2xyq = 2zx  

[5] 1 1 

     
Q.2(a) Using Charpit’s method, find the complete  integral of the following PDE: 

(𝑝 + 𝑦)ଶ + (𝑞 + 𝑥)ଶ = 1 
[5] 2 1 

Q.2(b) Solve the following linear Partial differential equation: 
(𝐷ଷ − 3𝐷𝐷ᇱଶ − 2𝐷ᇱଷ)𝑧 = 𝑐𝑜𝑠(𝑥 + 2𝑦) 

[5] 2 1 

     
Q.3(a) Derive the solutions of vibrations of a string of finite length by the method of serparation 

of variables: 
𝜕ଶ𝑦

𝜕𝑡ଶ
= 𝑐ଶ

𝜕ଶ𝑦

𝜕𝑥ଶ
,     0 < 𝑥 < 𝑎 ,   𝑡 > 0 

[5] 3 2 

Q.3(b) Solve the PDE: 
𝜕ଶ𝑦

𝜕𝑡ଶ
=

𝜕ଶ𝑦

𝜕𝑥ଶ
  ,       0 < 𝑥 < 1 ,   𝑡 > 0 

subject to the conditions: 
BCs:      𝑦(0, 𝑡) = 𝑦(1, 𝑡) = 0,    𝑡 ≥ 0. 
ICs.:        𝑦(𝑥, 0) = 𝑓(𝑥) = 𝑠𝑖𝑛 (𝜋𝑥) + 3𝑠𝑖𝑛 (2 𝜋𝑥),        0 ≤  𝑥 ≤ 1 
ICs.:        𝑦௧(𝑥, 0) = 𝑔(𝑥) = 𝑠𝑖𝑛 (𝜋𝑥),      0 ≤  𝑥 ≤ 1 

[5] 3 1 

     
Q.4(a) Derive the solution of heat conduction problem for a finite rod by the method of 

serparation of variables: 
𝜕𝑢

𝜕𝑡
= 𝑘

𝜕ଶ𝑢

𝜕𝑥ଶ
,    0 < 𝑥 < 𝐿 ,   𝑡 > 0 

[5] 4 2 

Q.4(b) Solve the PDE: 
𝜕𝑢

𝜕𝑡
= 𝑘

𝜕ଶ𝑢

𝜕𝑥ଶ
,    0 < 𝑥 < 6 ,   𝑡 > 0 

subject to the conditions: 
BCs:      𝑢௫(0, 𝑡) = 0,      𝑢௫(6, 𝑡) = 0, 𝑡 ≥ 0      
ICs.:        𝑢(𝑥, 0) = 𝑓(𝑥) = 𝑒ି௫ ,          0 ≤ 𝑥 ≤ 6 

[5] 4 1 

     
Q.5(a) Derive the solution of Dirichlet Problem for a Rectangle by the method of serparation of 

variables: 
𝜕ଶ𝑢

𝜕𝑥ଶ
+

𝜕ଶ𝑢

𝜕𝑦ଶ
= 0,      0 ≤  𝑥 ≤ 𝑎,      0 ≤  𝑦 ≤ 𝑏 

[5] 5 2 

Q.5(b) Solve the PDE: 
𝜕ଶ𝑢

𝜕𝑥ଶ
+

𝜕ଶ𝑢

𝜕𝑦ଶ
= 0,      0 ≤  𝑥 ≤ 1,      0 ≤  𝑦 ≤ 1 

subject to the conditions: 
𝑢௫(0, y) = 0,       𝑢௫ (1, y) = 0 ,       0 ≤ 𝑦 ≤ 1      
𝑢௬(x, 0) = 4 cos (𝜋𝑥) ,       𝑢௬(x, 1) = 0 ,   0 ≤ 𝑥 ≤ 1      

[5] 5 1 

::::::22/11/2024::::::E 
 


