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PART - III 
 

PARTIAL DIFFERENTIAL EQUATIONS 

                                      SECTION – A           (10 X 1 = 10 MARKS)                                                         

ANSWER THE FOLLOWING QUESTIONS. 

MULTIPLE CHOICE QUESTIONS.                           (K1) 
 

1. Eliminate the constants a and b from 𝑧 = (𝑥 + 𝑎)(𝑦 + 𝑏)__________. 

(a) 𝑧 = 𝑝𝑞       (b) 𝑧 = (𝑥 + 𝑝)(𝑦 + 𝑞)   (c) 𝑧 = 𝑥𝑦    (d) 𝑧 = 𝑝 + 𝑞 

2. If 𝑢 = 𝑓(𝑥 + 𝑖𝑦) + 𝑔(𝑥 − 𝑖𝑦), where the functions 𝑓 and 𝑔 are arbitrary functions, then__ 

(a) 
𝜕2𝑢

𝜕𝑥2 +
𝜕2𝑢

𝜕𝑦2 = 2  (b) 
𝜕2𝑢

𝜕𝑥2 +
𝜕2𝑢

𝜕𝑦2 = 𝑥𝑦   (c) 
𝜕2𝑢

𝜕𝑥2 +
𝜕2𝑢

𝜕𝑦2 = 0     (d) 
𝜕2𝑢

𝜕𝑥2 +
𝜕2𝑢

𝜕𝑦2 = 𝑥𝑓′′(𝑥 + 𝑖𝑦)   

3. The kernel 𝐾(𝜉, 𝑥) in the Fourier transform of 𝑓(𝑥) is ___________. 

(a) 
1

√2𝜋
𝑒𝑖𝜉𝑥    (b) 𝑒𝑖𝜉𝑥    (c) 𝑒−𝑖𝜉𝑥  (d) √𝑒𝑖𝜉𝑥 

4. If 𝜌 > 0 and 𝜓(𝑟) = ∫
𝜌(𝒓′)𝑑𝜏′

|𝒓−𝒓′|𝑉
, where the volume 𝑉 is bounded, then lim

𝑟→∞
𝑟 𝜓(𝑟) is_____, 

(a) ∫ 𝜓(𝒓′)𝑑𝜏′
𝑉

  (b) ∫ 𝜌(𝒓′)𝑑𝜏′
𝑉

 (c) 𝜓 ∫ 𝜌(𝒓′)𝑑𝜏′
𝑉

        (d) 0 

5. A general solution of the wave equation is 
𝜕2𝑦

𝜕𝑥2 =
1

𝑐2

𝜕2𝑦

𝜕𝑡2  is______________. 

(a) 𝑦 = 𝑓(𝑥 + 𝑐𝑡) + 𝑔(𝑥 + 𝑐𝑡)                    (c) 𝑦 = 𝑓(𝑥 + 𝑐𝑡) + 𝑔(𝑐 + 𝑥𝑡) 

(b) 𝑦 = 𝑓(𝑥 + 𝑐𝑡) + 𝑔(𝑐 − 𝑥𝑡)                     (d) 𝑦 = 𝑓(𝑥 + 𝑐𝑡) + 𝑔(𝑥 − 𝑐𝑡)  

ANSWER THE FOLLOWING IN ONE (OR) TWO SENTENCES.   (K2)  

6.  Eliminate the arbitrary function 𝑓 from the equation 𝑧 = 𝑥𝑦 + 𝑓(𝑥2 + 𝑦2).      

7.  Classify the second order PDE of the type 𝑅𝑟 + 𝑆𝑠 + 𝑇𝑡 + 𝑓(𝑥, 𝑦, 𝑧, 𝑝, 𝑞) = 0.     

8.  Name any one method to solve nonlinear equations of the second order?  

9.   Define the equipotential surfaces.          

10.  Write down the two-dimensional diffusion equation.       
  

SECTION – B        (5 X 5 = 25 MARKS) 

ANSWER EITHER (a) OR (b) IN EACH OF THE FOLLOWING QUESTIONS.     (K3) 
11. a)   Show that the equations 𝑥𝑝 = 𝑦𝑞 and 𝑧(𝑝𝑥 + 𝑞𝑦) = 2𝑥𝑦 are compatible and solve them. 

      (OR) 

      b)   Find a complete integral of the equation (𝑝 + 𝑞)(𝑧 − 𝑥𝑝 − 𝑦𝑞) = 1.  
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12. a)    Find a particular integral of the equation (𝐷2 − 𝐷′)𝑧 = 2𝑦 − 𝑥2.    

      (OR)  

       b)   Reduce the equation 
𝜕2𝑧

𝜕𝑥2
= 𝑥2 𝜕2𝑧

𝜕𝑦2
 to canonical form.      

13.  a)   Solve the one-dimensional diffusion equation 
𝜕2𝑧

𝜕𝑥2
=

1

𝑘

𝜕𝑧

𝜕𝑡
 by using separation of variables. 

      (OR)  

        b)   Solve the equation 𝑞2𝑟 − 2𝑝𝑞𝑠 + 𝑝2𝑡 = 0.       
   

14.   a)   Prove that 𝑟 cos 𝜃 and 𝑟−2 cos 𝜃 satisfy the Laplace equation, when 𝑟, 𝜃, ∅ are spherical    

               polar coordinates. 

       (OR) 

        b)  Discuss the two main types of Boundary Value Problem for Laplace equations.  

          

15. a)   The points of trisection of a string are pulled aside through a distance 𝜖 on opposite sides of  

            the position of equilibrium, and the string is released from rest. Derive an expression for the  

            displacement of the string at any subsequent time and show that the mid-point of the string  

            always remains at rest.          

      (OR) 

      b)  Find the temperature in a sphere of radius a when its surface is maintained at zero  

            temperature and it initial temperature is 𝑓(𝑟, 𝜃).        

SECTION – C        (5 X 8 = 40 MARKS) 

ANSWER EITHER (a) OR (b) IN EACH OF THE FOLLOWING QUESTIONS. 
          (K4 (Or) K5)  
16. a)   Find a complete integral, general integral and singular integral of the equation 

                𝑧2(1 + 𝑝2 + 𝑞2) = 1.          

      (OR) 

      b)   Find a complete integral of the equation 𝑝2𝑥 + 𝑞2𝑦 = 𝑧 by using Charpit’s method. 

         

17. a)    Find the solution of the equation 
𝜕2𝑧

𝜕𝑥2 −
𝜕2𝑧

𝜕𝑦2 = 𝑥 − 𝑦 .      

      (OR)  

       b)   Reduce the equation 
𝜕2𝑧

𝜕𝑥2 + 2
𝜕2𝑧

𝜕𝑥𝜕𝑦
+

𝜕2𝑧

𝜕𝑦2 = 0 to canonical form and hence solve it.  

 

18. a)    Derive the solution of the equation: 
𝜕2𝑉

𝜕𝑟2
+

1

𝑟

𝜕𝑉

𝜕𝑟
+

𝜕2𝑉

𝜕𝑧2
= 0 for the region 𝑟 ≥ 0, 𝑧 ≥ 0,    

             satisfying the conditions: (i) 𝑉 → 0 as 𝑧 → ∞ and as 𝑟 → ∞ (ii) 𝑉 = 𝑓(𝑟) on 𝑧 = 0, 𝑟 ≥ 0. 

      (OR) 

       b)    Solve the equation 𝑟 + 4𝑠 + 𝑡 + 𝑟𝑡 − 𝑠2 = 2.      

   

19.  (a)   Show that the surfaces 𝑥2 + 𝑦2 + 𝑧2 = 𝑐𝑥
2

3⁄  can form a family of equipotential surfaces  

              and find the general form of the corresponding potential function. 

      (OR)  

        (b)  A uniform insulated sphere of dielectric constant κ and radius a carries on its surface a  

              charge density 𝜆𝑃𝑛(cos 𝜃), show that the interior of the sphere contributes an amount  

                
8𝜋2𝜆2𝑎3𝜅𝑛

(2𝑛+1)(𝜅𝑛+𝑛+1)2 to the electrostatic energy.       

20.  (a)    A thin membrane of great extent is released from rest in the position 𝑧 = 𝑓(𝑥, 𝑦).  

               Determine the displacement at any subsequent time.      

      (OR)  

      (b)   The faces 𝑥 = 0, 𝑥 = 𝑎 of an infinite slab are maintained at zero temperature. The initial  

              distribution of temperature in the slab is described by the equation 𝜃 = 𝑓(𝑥)(0 < 𝑥 < 𝑎).  

              Determine the temperature at a subsequent time t.       

             *********************** 


