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The figures in the margin indicate full marks for the questions. 

Answer all questions. 

 1. Choose the correct answer from each of the following and rewrite it: 𝟏 × 𝟒 = 𝟒 

   a) The partial differential equation by eliminating arbitrary function from the equation 

     𝑧 = 𝑒𝑛𝑦 𝑓(𝑥 − 𝑦) is 

     i) 𝑝 + 𝑞 = 𝑛𝑧  ii) 𝑞 − 𝑝 = 𝑛𝑧 

     iii) 𝑝 − 𝑞 = 𝑛𝑧   iv) 𝑝𝑞 = 𝑛𝑧  

   b) The singular solution of 𝑧 = 𝑝𝑥 + 𝑞𝑦 + 𝑝𝑞 is 

     i) 𝑧 = −2 − log 𝑥𝑦  ii) 𝑧 = 2 − log 𝑥𝑦  

     iii) 𝑧 = log 𝑥𝑦 − 2 iv) 𝑧 = 2 + log 𝑥𝑦  

   c) The complete integral of 𝑓(𝑝, 𝑞) = 0 by Charpit’s method is 

     i) 𝑧 = 𝑥 + 𝑦 + 𝑐  ii) 𝑧 = 𝑎𝑥 + 𝑦 + 𝑐 

     iii) 𝑧 = 𝑥 + 𝑏𝑦 + 𝑐   iv) 𝑧 = 𝑎𝑥 + 𝑏𝑦 + 𝑐  

   d) The operators 2
𝜕2𝑢

𝜕𝑡2 + 4
𝜕2𝑢

𝜕𝑥 𝜕𝑡
+ 3

𝜕2𝑢

𝜕𝑥2 represent 

     i) a circle ii) an elliptic 

     iii) Hyperbolic iv) a parabolic 

 2. Write very short answer for each of the following questions: 𝟏 × 𝟏𝟎 = 𝟏𝟎 

   a) Define the order of a partial differential equation. 

   b) Form the partial differential equation of 𝑧 = 𝑓 (
𝑥𝑦

𝑧
) by eliminating arbitrary function. 

   c) Write the complete integral of the equation of the form 𝑓(𝑥, 𝑝) = 𝐹(𝑦, 𝑞). 

   d) Define general integral of the first order partial differential equation. 

   e) Write the complete integral of 𝑝𝑞 = 1. 

   f) State the form of the partial differential equation 𝑝3 + 𝑞3 = 27𝑧. 

   g) Write the complete integral of 𝑝 = 𝑒𝑞 . 

   h) Find the solution of 𝑠 = 0. 

   i) Solve 𝑟 = sin(𝑥𝑦). 

   j) Write Monge’s subsidiary equations of 𝑟 = 𝑎2𝑡. 
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 3. Write short answer for each of the following questions:  𝟑 × 𝟏𝟎 = 𝟑𝟎 

   a) Derive the partial differential equation by eliminating arbitrary constants. 

   b) Find the integral surface of the Cauchy problem 
𝜕𝑧

𝜕𝑥
+

𝜕𝑧

𝜕𝑦
= 1, which passes through the circle 

     𝑧 = 0, 𝑥2 + 𝑦2 = 1. 

   c) Form a partial differential equation by eliminating the function f from 𝑧 = 𝑦2 + 2𝑓(
1

𝑥
+ log 𝑦). 

   d) Find the complete integral of (𝑦 − 𝑥)(𝑞𝑦 − 𝑝𝑥) = (𝑝 − 𝑞)2. 

   e) Solve: 𝑧(𝑝2 − 𝑞2) = 𝑥 − 𝑦. 

   f) Solve: 2𝑧𝑥 − 𝑝𝑥2 − 2𝑞𝑥𝑦 + 𝑏𝑞 = 0 by Charpit’s method. 

   g) Solve: 𝑡 − 𝑥𝑞 = 𝑥2. 

   h) Solve: (𝐷3 − 4𝐷2𝐷′ + 4𝐷𝐷′2
)𝑧 = 4 sin(2𝑥 + 𝑦). 

   i) Solve: (𝐷 − 𝐷′ − 1)(𝐷 − 𝐷′ − 2)𝑧 = 𝑒2𝑥−𝑦 + 𝑥. 

   j) Solve: 𝑥2 𝜕2𝑧

𝜕𝑥2 − 𝑦2 𝜕2𝑧

𝜕𝑦2 − 𝑦
𝜕𝑧

𝜕𝑦
+ 𝑥

𝜕𝑧

𝜕𝑥
= 0. 

 4. Answer any two questions from the following questions: 𝟔 × 𝟐 = 𝟏𝟐 

   a) Derive the formula for partial differential equation by eliminating arbitrary functions. 

   b) Form a partial differential equation by eliminating 𝑎, 𝑏, 𝑐 from 
𝑥2

𝑎2 +
𝑦2

𝑏2 +
𝑧2

𝑐2 = 1. 

   c) Show that the differential equation of all cones which have their vertex at the origin is 𝑝𝑥 + 𝑞𝑦 = 𝑧. 

    Verify that 𝑦𝑧 + 𝑧𝑥 + 𝑥𝑦 = 0 is a surface satisfying the above equation. 

 5. Answer any two questions from the following questions: 𝟔 × 𝟐 = 𝟏𝟐 

   a) Solve : (𝑥2 + 𝑦2)(𝑝2 + 𝑞2) = 1. 

   b) Apply Charpit’s method to find the complete integral of 𝑝2 + 𝑞2 − 2𝑝𝑥 − 2𝑞𝑦 + 2𝑥𝑦 = 0. 

   c) Describe Jacobi method of solving a general first order partial differential equation 

     𝑓(𝑥, 𝑦, 𝑧, 𝑝, 𝑞) = 0. Illustrate the same equation 𝑝2𝑥 + 𝑞2𝑦 = 𝑧. 

 6. Answer any two question from the following questions:  𝟔 × 𝟐 = 𝟏𝟐 

   a) Find the surface passing through the parabolas 𝑧 = 0, 𝑦2 = 4𝑎𝑥 𝑎𝑛𝑑 𝑧 = 1, 𝑦2 = −4𝑎𝑥 and  

    satisfying the equation 𝑥𝑟 + 2𝑝 = 0.  

   b) Solve : 𝑥2 𝜕2𝑧

𝜕𝑥2 + 2𝑥𝑦 
𝜕2𝑧

𝜕𝑥 𝜕𝑦
+ 𝑦2 𝜕2𝑧

𝜕𝑦2 − 𝑛𝑥
𝜕𝑧

𝜕𝑥
− 𝑛𝑦

𝜕𝑧

𝜕𝑦
+ 𝑛𝑧 = 𝑥2 + 𝑦2. 

   c) Solve : 𝑦2𝑟 − 2𝑦𝑠 + 𝑡 = 𝑝 + 6𝑦 by Monge’s method. 

 

 

***** 


