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Q. No. SECTION A (𝟓 × 𝟐 = 𝟏𝟎) 

Answer ALL questions 

CO KL 

1. Define linear dependence. 1 1 

2. What is meant by fundamental matrix? 1 1 

3. State any two properties of Bessel’s function. 1 1 

4. Write down the Lipschitz condition. 1 1 

5. Define regular linear boundary value problem. 1 1 

 
Q. No. SECTION B (𝟏𝟎 × 𝟏 = 𝟏𝟎) 

Answer ALL questions 

CO KL 

6. The Wronskian of 1, t and 𝑡2 is 

(a) 1                         (b) −1                        (c) 2                     (d) −2 

2 2 

7. The second approximate solution of 𝑥′ = 𝑥2, 𝑥(0) = 1, as per Picard’s 

successive approximation method is 

(a) 1                          (b) 1 + 𝑡                     (c) 1 − 𝑡              (d) 𝑡2 

2 2 

8. When a linear equation 𝑥′′′ − 4𝑥′′ + 10𝑥′ − 2𝑥 = 0 is transformed 

to linear system 𝑥′ = 𝐴𝑥, where A is  

(a) [
0 1 0
0 0 1
4 −10 2

]                                        (b) [
0 1 0
0 0 1
2 −10 4

]       

(c) [
0 2 0
0 0 2
2 −5 1

]                                           (d) [
0 2 0
0 0 2
1 −5 2

] 

2 2 

9. Which of the following is not a regular singular point of the equation 

 𝑡(𝑡 − 1)2(𝑡 + 3)𝑥′′ + 𝑡2𝑥′ − (𝑡2 + 𝑡 − 1)𝑥 = 0? 

(a)1                     (b) 0                   (c)  −2              (d) none of these 

2 2 

10. When p is an integer, 𝐽−𝑃(𝑡) = 

(a) 𝐽𝑃(𝑡)             (b) 𝑝𝐽𝑃(𝑡)          (c) (−1)𝑝𝐽𝑃(𝑡)           (d) −𝐽𝑃(𝑡) 

2 2 

11. Find the general solution of 𝑥′′ − 2𝑥′ − 3𝑥 = 0.  

(a) 𝐶1𝑒3𝑡 +𝐶2𝑒−𝑡                                           (b) 𝐶1𝑒−3𝑡 +𝐶2𝑒𝑡       

(c)  𝐶1𝑒−3𝑡 +𝐶2𝑒−𝑡                                        (d) none of these 

2 2 

12. Let f  be a periodic with period 𝜔. A solution x of 𝑥′ = 𝐴𝑥 + 𝑓(𝑡), 

𝑡 ∈ (−∞, ∞) is periodic of the period 𝜔 if and only if 

(a) 𝑥(0) = 𝑥(1)                                            (b)  𝑥(0) = 𝑥(𝜔)        

(c)  𝑥(1) = 𝑥(𝜔)                                          (d) 𝑥(−∞) = 𝑥(∞)   

2 2 

13. Let 𝑓: [𝑡0, ∞] → [0, ∞] be a continuous function and 𝑘 > 0 be a 

constant. If 𝑓(𝑡) ≤ 𝑘 ∫ 𝑓(𝑠)𝑑𝑠
𝑡

𝑡0
, 𝑡 ≥ 𝑡0, then which of the following 

holds? 

(a) 𝑓(𝑡) > 0          (b) 𝑓(𝑡) < 0            (c) 𝑓(𝑡) = 0            (d) none  

2 2 
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14. All the eigenvalues of Strum-Liouville problem are 

(a) real        (b) complex       (c) mixed real and complex      (d) none 

2 2 

15. The boundary conditions 𝑥(𝐴) = 𝑥(𝐵) and 𝑥′(𝐴) = 𝑥′(𝐵) are known 

as  

(a) initial          (b) periodic        (c) singular          (d) non singular 

 

2 2 

 
Q. No. SECTION C (𝟐 × 𝟏𝟓 = 𝟑𝟎) 

Answer ANY TWO questions 

CO KL 

16. Let 𝑏1, 𝑏2, … , 𝑏𝑛: 𝐼 → ℝ be real continuous functions in the n-th order 

homogeneous differential equation 𝐿(𝑥) = 0. Prove that 𝜑1, 𝜑2, … , 𝜑𝑛 

are n linearly independent solutions of 𝐿(𝑥) = 0 on I iff the Wronskian 

of 𝜑1, 𝜑2, … , 𝜑𝑛 is non-zero for every 𝑡 ∈ 𝐼. In addition, apply this to 

the equation 𝑥′′ −
2

𝑡2 𝑥 = 0, 0 < 𝑡 < ∞. 

3 3 

17. Formulate a unique solution for a linear system 

 𝑥′ = 𝐴(𝑡)𝑥,  𝑥(𝑡0) = 𝑥0. 

3 3 

18. Obtain the linearly independent solutions of Legendre equation. 3 3 

19. Derive the Picard’s theorem. 3 3 

 
Q. No. SECTION D (𝟐 × 𝟏𝟓 = 𝟑𝟎) 

Answer ANY TWO questions 

CO KL 

20. 
Consider a linear system 𝑥′ = 𝐴(𝑡)𝑥 where 𝑥 = [

𝑥1

𝑥2

𝑥3

],  

𝐴 = [
0 1 0
0 0 1
6 −11 6

].  Determine the fundamental matrix. 

4 4 

21. Explain the existence of solution of initial first order differential 

equation in the large. 

4 4 

22. Derive the generating function and integral representation of Bessel 

function. 

4 4 

23. Prove that 𝑥(𝑡) is a solution of 𝐿(𝑥(𝑡)) + 𝑓(𝑡) = 0 if and only if 

𝑥(𝑡) = ∫ 𝐺(𝑡, 𝑠)𝑓(𝑠)𝑑𝑠
𝑏

𝑎
 where 𝐺(𝑡, 𝑠) Green’s function. 

4 4 

 
Q. No. SECTION E (𝟐 × 𝟏𝟎 = 𝟐𝟎) 

Answer ANY TWO questions 

CO KL 

24. Explain the Abel’s formula. 5 5 

25. Let 𝑥′ = 𝐴(𝑡)𝑥 be a linear system where 𝐴: 𝐼 → 𝑀𝑛(𝑅) is continuous. 

Suppose a matrix Φ satisfies the system, establish 

 (det Φ) ′ = (𝑡𝑟 𝐴)(det Φ). 

5 5 

26. Derive the orthogonal property of Legendre polynomial. 5 5 

27. Evaluate the solution of the equation 𝑥′ = −𝑥, 𝑥(0) = 1, 𝑡 ≥ 0, by 

Picard’s successive approximation method and verify with analytical 

method. 

5 5 

 

 
 


