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        SECTION – A                         (10X2=20) 

        ANSWER ALL THE QUESTIONS 

 

1. Write the form of a particular solution the equation 𝑎𝑦′′ + 𝑏𝑦′ + 𝑐𝑦 = 𝑘𝑒𝑎𝑥 , where k 

is a constant, when 𝑒𝑎𝑥  and 𝑥𝑒𝑎𝑥  are solutionsof the complementary equation     

𝑎𝑦′′ + 𝑏𝑦′ + 𝑐𝑦 = 0. 

2. If  𝑦1 = 𝑥 is a solution of the second order differential equation 𝑥2𝑦′′ − 3𝑥𝑦′ + 3𝑦 =
0, and the general solution of 𝑥2𝑦′′ − 3𝑥𝑦′ + 3𝑦 = 0 obtained by the method of 

variation of parameters is  𝑐1𝑥 + 𝑐2𝑥3, then write the fundamental set of solutions 

of 𝑥2𝑦′′ − 3𝑥𝑦′ + 3𝑦 = 0. 

3. If the motion of vibration string is critically damped, show that the motion is non-

oscillatory. 

4. Show that every point of 𝑦′′ − 𝑥𝑦 = 0 is an ordinary point. 

5. Define irregular singular point. 

6. Find the the indicial polynomialof  𝑥2𝑦′′ − 𝑥𝑦′ − 8𝑦 = 0. 

7. Eliminate the arbitrary function from  𝑧 = 𝑓(𝑥2 + 𝑦2). 

8. Obtain the complete integral of  𝑧 = 𝑝𝑥 + 𝑞𝑦 + √1 + 𝑝2 + 𝑞2. 

9. Solve  𝑥2𝑝 + 𝑦2𝑞 = 𝑧2. 

10. Solve  
𝜕2𝑧

𝜕𝑥𝜕𝑦
= 0. 

 

SECTION – B    (5X8=40) 

ANSWER ANY FIVE QUESTIONS 

 

11. Find a particular solution of 9𝑦′′ + 6𝑦′ + 𝑦 = 𝑒−𝑥/3(2 − 4𝑥 + 4𝑥2). 

12. If 𝑦 = ∑ 𝑎𝑛𝑥𝑛∞
𝑛=1  is a series solution of the equation 

(1 + 2𝑥2)𝑦′′ + 10𝑥𝑦′ + 8𝑦 = 0, 𝑦(0) = 2, 𝑦′(0) = −3 , then compute 𝑎0,𝑎1, 𝑎3, 𝑎4 . 

13. Find the singular points of the Legendre’s equation 

(1 − 𝑥2)𝑦′′ − 2𝑥𝑦′ + 𝛼(𝛼 + 1)𝑦 = 0. Also find their nature. 

14. Find a fundamental set of Frobenius solutions of 

𝑥2(2 − 𝑥2)𝑦′′ − 𝑥(3 + 4𝑥2)𝑦′ + (2 − 2𝑥2)𝑦 = 0. 

15. Find a particular solution of  𝑦′′ − 3𝑦′ + 2𝑦 =
4

1+𝑒−𝑥  by using variation of 

parameters. 

16. Solve  𝑝(1 + 𝑞2) = 𝑞(𝑧 − 1). 

17. By reducing the equation  𝑧4𝑞2 − 𝑧2𝑝 = 1 into standard form and solve it. 
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SECTION – C    (2X20=40) 

ANSWER ANY TWO QUESTIONS 

 

18. (a) Find the general solution of the equation 

     (2𝑥 + 1)𝑦′′ − 2𝑦′ − (2𝑥 + 3)𝑦 = (2𝑥 + 1)2, given that 𝑦1 = 𝑒−𝑥 is a solution of  

     its complementary function. 

           (b)  Find a power series in x for the general solution of  (1 + 𝑥2)𝑦′′ + 6𝑥𝑦′ + 6𝑦 = 0. 

 

 

19. (a) Rewrite the system  𝑦1
′ = 2𝑦1 + 4𝑦2𝑦2

′ = 4𝑦1 + 2𝑦2 in  matrix form and verify     

      that  𝑦 = 𝑐1 (
1
1

) 𝑒6𝑡 + 𝑐2 (
1

−1
) 𝑒−2𝑡 satisfies the system for any choice of  𝑐1  

      and  𝑐2.     

                                                                                                                                                                                                                  

(b) Find a fundamental set of Frobenius solutions of 

     𝑥2(3 + 𝑥)𝑦′′ + 5𝑥(1 + 𝑥)𝑦′ − (1 − 4𝑥)𝑦 = 0. Also derive explicit formula for   

     the coefficients. 

 

 

20. (a) Find the complete and singular solutions of  
𝑧

𝑞𝑝
=

𝑥

𝑞
+

𝑦

𝑝
+ √𝑝𝑞 .                                                                            

(b) Solve  𝑧(𝑥𝑝 − 𝑦𝑞) = 𝑦2 − 𝑥2. 

 

 
 

 

 

  

 

 

 

 

 

 

 

 

 


