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    CO BL 
Q1 (a) Find the partial differential equation arising from 𝒁 = 𝒇(𝒙 + 𝒊𝒕) + 𝒈(𝒙 −

𝒊𝒕), where 𝒊 = √−𝟏. 

[2] 1 2 

Q1 (b) Find the general integral of the following partial differential equations: 
𝒙𝟐 (𝒚 − 𝒖)𝒑 + 𝒚𝟐   (𝒖 − 𝒙 )𝒒 = 𝒖𝟐(𝒙 − 𝒚). 

[3] 2 3 

      
      
Q2 (a) Show that the integral surface of the equation 𝟐𝒚(𝒖 − 𝟑)𝒑 + (𝟐𝒙 − 𝒖)𝒒 =

𝒚(𝟐𝒙 − 𝟑) that passes through the circle 𝒙𝟐  + 𝒚𝟐 = 𝟐𝒙, 𝒖 = 𝟎 is  
𝑥ଶ + 𝑦ଶ − 𝑢ଶ − 2𝑥 + 4𝑢 = 0. 

[2] 3 4 

Q2 (b) Find the solution of the following Cauchy problems: 
5𝑢௫ + 2𝑢௬ = 0, 𝑢(𝑥, 𝑜) = sin 𝑥. 

[3] 4 4 

      
      
Q3 (a) Find a function u(x,y) that solves the Cauchy problem 

𝑥ଶ 𝑢௫ + 𝑦ଶ 𝑢௬ = 𝑢ଶ,  𝑢(𝑥, 2𝑥) = 𝑥ଶ, 𝑥 ∈ 𝑅. Is the solution defined for all x 
and y? 

[2] 4 4 

Q3 (b) Find the surface which is orthogonal to the one-parameter system  
𝑢 = 𝑐𝑥𝑦(𝑥ଶ + 𝑦ଶ)  and which passes through the hyperbola 𝑥ଶ − 𝑦ଶ =
𝑎ଶ, 𝑢 = 0. 

[3] 3 3 

      
      
Q4 (a) Solve the following nonlinear partial differential equations: 

𝑝ଶ 𝑦(1 + 𝑥ଶ) = 𝑞𝑥ଶ. 
[2] 2 3 

Q4 (b) Reduce the following equations to canonical form and solve: 
4𝑢௫௫ − 12𝑢௫௬ + 9𝑢௬௬ = 𝑒ଷ௫ାଶ௬ 

[3] 2 3 

      
      
Q5 (a) Classify the following second-order partial differential equations: 

𝑢௫௫ + 4𝑢௫௬ + (𝑥ଶ + 4𝑦ଶ)𝑢௬௬ = sin(𝑥 + 𝑦). 
[2] 1 2 

Q5 (b) Find the general solution of 𝟑𝒖𝒙𝒙 + 𝟏𝟎 𝒖𝒙𝒚 + 𝟑 𝒖𝒚𝒚 = 𝟎. [3] 2 3 
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