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SECTION – A 

ANSWER ALL THE QUESTIONS:        (5 × 2 = 10) 

 

1. State Cauchy’s problem for the first order partial differential equations. 

2. Find the characteristics of the hyperbolic equation 3𝑢𝑥𝑥 + 10𝑢𝑥𝑦 + 3𝑢𝑦𝑦 = 0 

3. Write down the Poisson equation. 

4. State any two properties of Dirac delta function. 

5. State the D’Alembert’s solution of the one dimensional wave equation. 

 

SECTION – B 

ANSWER ANY FIVE QUESTIONS:       (5 × 6 = 30) 

 

6. Find the general solution of the differential equation 𝑥2 𝜕𝑧

𝜕𝑥
+ 𝑦2 𝜕𝑧

𝜕𝑦
= (𝑥 + 𝑦)𝑧 

7. Reduce the Tricomi equation 𝑢𝑥𝑥 + 𝑥𝑢𝑦𝑦 = 0, 𝑥 ≠ 0 for all 𝑥, 𝑦 to canonical form. 

8. Derive the Laplace equation ∇2𝑉 = 0 

9. A one-dimensional infinite region −∞ < 𝑥 < ∞ is initially kept at  zero temperature.         

      A heat source of strength 𝑔𝑠 units, situated at 𝑥 = 𝜉 releases its heat instantaneously  

      at time 𝑡 = 𝜏.  Determine the temperature in the region for 𝑡 > 𝜏. 

10. Derive one dimensional wave equation. 

11. Obtain the solution of the wave equation 𝑢𝑡𝑡 = 𝑐2𝑢𝑥𝑥 under the following conditions 

     (𝑖)    𝑢(0, 𝑡) = 𝑢(2, 𝑡) = 0             (𝑖𝑖)    𝑢(𝑥, 0) = sin3 𝜋𝑥

2
          (𝑖𝑖𝑖)    𝑢𝑡(𝑥, 0) = 0 

12. Classify and transform the following equation to a canonical form 

      sin2(𝑥)𝑢𝑥𝑥 + sin(2𝑥) 𝑢𝑥𝑦 + cos2(𝑥)𝑢𝑦𝑦 = 𝑥 
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SECTION – C 

ANSWER ANY THREE QUESTIONS:      (3 × 20 = 60) 

 

13. (a) Find the solution of the equation 𝑧 =
1

2
(𝑝2 + 𝑞2) + (𝑝 − 𝑥)(𝑞 − 𝑦) passes through  

     the 𝑥 −axis. 

      (b) Find the integral surface of the linear partial differential equation  

            𝑥(𝑦2 + 𝑧)𝑝 − 𝑦(𝑥2 + 𝑧)𝑞 = (𝑥2 − 𝑦2)𝑧 which contains the straight line  

            𝑥 + 𝑦 = 0, 𝑧 = 1. 

 

14. (a) Find a complete integral of the partial differential equation (𝑝2 + 𝑞2)𝑥 = 𝑝𝑧 and  

      deduce the solution which passes through the curve 𝑥 = 0, 𝑧2 = 4𝑦. 

     (b) Show that the only integral surface of the equation 2𝑞(𝑧 − 𝑝𝑥 − 𝑞𝑦) = 1 + 𝑞2 which  

           is circumscribed about the paraboloid 2𝑥 = 𝑦2 + 𝑧2 is the enveloping cylinder which  

           touches it along its section by the plane 𝑦 + 1 = 0. 

 

15. (a) Find the solution of the Neumann problem for a rectangle. 

      (b) Determine the solution of the exterior Dirichlet problem for a circle. 

 

16. (a) The ends A and B of a rod, 10 cm in length, are kept at temperatures 0𝑜𝐶 and 100𝑜𝐶  

      until the steady state condition prevails. Suddenly the temperature at the end A is  

      increased to 20𝑜𝐶, and the end B is decreased 60𝑜𝐶.  Find the temperature  

      distribution in the rod at time 𝑡. 

      (b) Solve the one-dimensional diffusion equation in the region 0 ≤ 𝑥 ≤ 𝜋, 𝑡 ≥ 0, subject  

            to the conditions (𝑖) 𝑇 remains finite as 𝑡 → ∞ (𝑖𝑖) 𝑇 = 0,                   

                                                   if 𝑥 = 0 and 𝜋 for all 𝑡 

                                           (𝑖𝑖𝑖) At 𝑡 = 0, 𝑇 = {
𝑥,                  0 ≤ 𝑥 ≤

𝜋

2

𝜋 − 𝑥,         
𝜋

2
≤ 𝑥 ≤ 𝜋

  

 

17. (a) Solve the initial value problem of the wave equation 𝑢𝑡𝑡 − 𝑐2𝑢𝑥𝑥 = 𝑓(𝑥, 𝑡)  subject to  

     the initial conditions 𝑢(𝑥, 0) = 𝜂(𝑥), 𝑢𝑡(𝑥, 0) = 𝑣(𝑥). 

      (b) Establish the variables separable solution of vibrating string. 
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