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GIET UNIVERSITY, GUNUPUR – 765022 
M. Sc. (First Semester) Regular Examinations, February – 2024 

22MTPC103 - Ordinary Differential Equation 
( Mathematics) 

Time: 3 hrs                                                                                                                          Maximum: 70 Marks 

 

(The figures in the right hand margin indicate marks.) 

PART – A                                                                                                                      (2 x 10 = 20 Marks) 

 

Q.1. Answer ALL questions                                                                                              CO # PO 

a. Give an example of  linear differential equation with variable coefficient.  CO2 K1 

b. Find the CF for 𝑦2 + 𝑛2𝑦 = 𝑠𝑒𝑐𝑛𝑥  CO2 K1 

c. Verify x1(t) = sin t and x2(t) = cos t  is linear independent or linear dependent  CO1 K1 

d. Form the differential equation by eliminating arbitrary constants, 𝑥𝑦 = 𝐴𝑒𝑥 + 𝐵𝑒−𝑥   where 

A & B are arbitrary constants 

 CO1 K1 

e. Solve  xy dy - 2y2dx=0  CO1 K1 

f. Find the order and degree of the differential equation 

 5
𝑑2𝑦

𝑑𝑥2 + 2{1 − (
𝑑𝑦

𝑑𝑥
)

3

}
1

2 − 𝑥 =0 

 CO1 K2 

g. Write the matrix form of system of linear differential equations with constant coefficients  CO3 K2 

h. Find the CF for (𝐷2 − 1)(𝐷2 + 1)2𝑦 = 0  CO2 K2 

i. State strum’s separation   CO4 K1 

j. Find the PI for (𝐷2 − 2𝐷 + 1)𝑦 = 𝑒3𝑥  CO2 K2 

 
PART – B                                                                                                                       (10 x 5 = 50 Marks) 

 
Answer ANY FIVE questions Marks CO # Blooms 

Level 

2. a. solve 
𝑑𝑦

𝑑𝑥
=

4𝑥+6𝑦+5

3𝑦+2𝑥+4
 

 

5 CO1 K2 

b. Solve 𝑦 − 𝑥 (
𝑑𝑦

𝑑𝑥
) = 𝑎(𝑦2 +

𝑑𝑦

𝑑𝑥
) 5 CO1 K2 

3.a. 
Find all  the solutions of the equation 𝑥̇=(

1 −1 −1
1 3 1

−3 1 −1
) 𝑥 

5 CO3 K2 

b. Find the general solution of the system    

 
𝑑𝑥

𝑑𝑡
= 3𝑥 − 𝑦 & 

𝑑𝑦

𝑑𝑡
= 4𝑥 − 𝑦 

5 CO3 K2 

4. a. Solve the DE 𝑝3 + 2𝑥𝑝2 − 𝑦2𝑝2 − 2𝑥𝑦2𝑝 = 0 

 

5 CO2 K2 

b. Solve 𝑥𝑦" − (2𝑥 − 1)𝑦′ + (𝑥 − 1)𝑦 = 0 by reducing the order 5 CO3 K2 
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5.a. Apply the method of variation of parameters to solve  

𝑦2 + 4𝑦 = 4𝑡𝑎𝑛2𝑥 

5 CO2 K2 

b. Using the method of undetermined coefficients, solve (𝐷2 − 2𝐷)𝑦 = 𝑒𝑥𝑠𝑖𝑛𝑥 5 CO2 K2 

6. a. Find the general solution of the system  
𝑑𝑥

𝑑𝑡
= 4𝑥 − 𝑦 & 

𝑑𝑦

𝑑𝑡
= 2𝑥 + 𝑦 

5 CO3 K2 

b. Solve (𝑥2 − 4𝑥𝑦 − 2𝑦2)𝑑𝑥 + (𝑦2 − 4𝑥𝑦 − 2𝑥2)𝑑𝑦 = 0 5 CO1 K2 

7.a. Solve 
𝑥𝑑𝑦

𝑑𝑥
+ 𝑦 = 𝑦2𝑙𝑜𝑔𝑥 5 CO1 K2 

b. Solve  (D2+3𝐷 + 2)𝑦 = 𝑠𝑖𝑛3𝑥. 𝑐𝑜𝑠2𝑥 by operative method 5 CO2 K2 

 8.  State and prove strum’s comparison theorem. 10 CO4 K2 

 

 


