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SECTION-A 

 Answer any TEN questions  (10 x 2 = 20) 

1. Solve 𝑥2 𝑑2𝑦

𝑑𝑥2 + 3𝑥
𝑑𝑦

𝑑𝑥
+ 𝑦 = 0. 

2. Solve 𝑥2 𝑑2𝑦

𝑑𝑥2 − 3𝑥
𝑑𝑦

𝑑𝑥
+ 4𝑦 = 0. 

3. Solve 
𝑑𝑥

𝑦𝑧
=

𝑑𝑦

𝑥𝑧
=

𝑑𝑧

𝑥𝑦
. 

4. Solve 
𝑑𝑥

−𝑦2−𝑧2 =
𝑑𝑦

𝑥𝑦
=

𝑑𝑧

𝑥𝑧
. 

5. A 4 lb weight is attached to a spring whose spring constant is 16 lb/ft. What is the 

period of simple harmonic motion? 

6. Solve 
1

8
𝑥′′ + 8𝑥 = 0. 

7. Solve by eliminating the constants a and b from the equation 𝑧 = (𝑥 + 𝑎)(𝑦 + 𝑏). 

8. Solve 𝑥2𝑝 + 𝑦2𝑞 = 𝑧2. 

9. Solve 
𝜕2𝑧

𝜕𝑥2 + 𝑎2 𝜕2𝑧

𝜕𝑦2 = 0. 

10. Solve 𝑟 − 4𝑠 + 4𝑡 = 0. 

11. Calculate the particular integral for (𝐷2 + 4)𝑦 = 𝑥𝑒2𝑥. 

12. Solve 𝑧 = 𝑝𝑥 + 𝑞𝑦 + 𝑝2 + 𝑞2. 

SECTION-B 

  Answer any FIVE questions  (5 x 8 = 40) 

 

13. Solve (𝐷2 − 4𝐷 + 3)𝑦 = 𝑒−𝑥𝑠𝑖𝑛𝑥. 

14. Solve 
𝑑𝑥

𝑚𝑧−𝑛𝑦
=

𝑑𝑦

𝑛𝑥−𝑙𝑧
=

𝑑𝑧

𝑙𝑦−𝑚𝑥
. 

15. An 8 lb weight stretches a spring 2 ft. Assuming that a damping force numerically 

equal to 2 times the instantaneous velocity acts on the system, determine the equation 

of motion if the weight is released from the equilibrium position with an upward 

velocity of 3ft/s. 
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16. Solve (𝑦2 + 𝑧2 − 𝑥2)𝑝 − 2𝑥𝑦𝑞 + 2𝑥𝑧 = 0. 

17. Solve 
𝜕2𝑧

𝜕𝑥2 −
𝜕2𝑧

𝜕𝑦2 = 𝑥 − 𝑦. 

18. Solve 𝑥2 𝑑2𝑦

𝑑𝑥2
+ 8𝑥

𝑑𝑦

𝑑𝑥
+ 12𝑦 = 𝑥4. 

19. Solve 𝑝2 + 𝑞2 = 𝑥 + 𝑦. 

    

 SECTION-C 

                                     Answer any TWO questions  (2 x 20 = 40) 

 

20.  (a) Solve 
𝑑2𝑦

𝑑𝑥2
+ 𝑛2𝑦 = 𝑠𝑒𝑐𝑛𝑥 by the method of variation of parameter.  (10 marks) 

 (b) Find the differential equation from 𝜑(𝑥 + 𝑦 + 𝑧, 𝑥2 + 𝑦2 + 𝑧2) = 0 (10 marks) 

 

21.  (a) Solve the equations        (10 marks) 

                   2
𝑑𝑥

𝑑𝑡
+ 𝑥 +

𝑑𝑦

𝑑𝑡
= 𝑐𝑜𝑠𝑡  

                   
𝑑𝑥

𝑑𝑡
+ 2

𝑑𝑦

𝑑𝑡
+ 𝑦 = 0 

             (b) Solve (𝐷′ − 6𝐷𝐷′ + 9𝐷′2
) = 12𝑥2 + 36𝑥𝑦.    (10 marks) 

 

22.  (a) Find the solution of the initial value problem     (10 marks) 

                       
𝑑2𝑦

𝑑𝑥2
=

𝑤

𝑇1
(1 + (

𝑑𝑦

𝑑𝑥
)

2

)

1
2

 

                       𝑦(0) =
𝑇1

𝑤
, 𝑦′(0) = 0. 

            (b) Solve 𝑥2(𝑦 − 𝑧)𝑝 + 𝑦2(𝑧 − 𝑥)𝑞 = 𝑧2(𝑥 − 𝑦).    (10 marks) 

 

 
     

 

 

 

 

 


