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Section – A 

Answer ALL questions (5 × 2 = 10) 

 

1. Find the Extremal of ∫ (𝑥 + 𝑦′)𝑦′𝑑𝑥
𝑥1

𝑥0
 

2. Derive the Euler’s Equation for functional which linear in 𝑦′.  

3. Define Resolvent Kernel for Fredholm integral equation with an example. 

4. Brief on the method  to find the Iterated Kernels   

5. List out the application of Green’s functions 

 

Section – B 

Answer any FIVE questions (5 × 6 = 30) 

 

6. Derive the Euler equation for the functional 𝐼[𝑦(𝑥)] = ∫ 𝐹(𝑥, 𝑦, 𝑦′)𝑑𝑥
𝑏

𝑎
  with  

 𝑦(𝑎) = 𝐴, 𝑦(𝑏) = 𝐵. 

7. Determine the extremal of 𝐼[𝑦(𝑥)] = ∫ ((𝑦′)2 − 𝑦2)𝑑𝑥
𝜋

0
 with 𝑦(0) = 0, 𝑦(𝜋) = 1 and 

subject to ∫ 𝑦𝑑𝑥 = 1.
𝜋

0
 

8.  Find the shortest distance between A(1,0) and the ellipse 4𝑥2 + 9𝑦2 = 16. 

9. Reduce the initial Value problem 𝑦′′ − 5𝑦′ + 6𝑦 = 0, 𝑦(0) = 0, 𝑦′(0) = −1 into 

Voltera integral equation of second kind. 

10. Evaluate 𝑦(𝑥) = 2𝑥 − 𝜋 + 4𝑓(𝑥) + ∫ 𝑠𝑖𝑛2𝑥 𝑦(𝑡)𝑑𝑡
𝜋

2
0

 

11. Obtain the resolvent kernel for 𝑦(𝑥) =
5𝑥

6
+

1

2
∫ 𝑥𝑡 𝑦(𝑡)𝑑𝑡

1

0
 

12. Construct Green’s function for 𝑦′′ = 0, 𝑦(0) = 𝑦(𝑙) = 0. 
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Section – C 

Answer any THREE question (3 × 20 = 60) 

 

13. a) State and prove Euler’s Ostrogradsky equation.  

b) Find the Extremal of the functional 𝐼[𝑦(𝑥)] = ∫ (𝑦′′2
− 2(𝑦′)2 + 𝑦2 − 2𝑦 𝑠𝑖𝑛𝑥)𝑑𝑥

𝑥1

𝑥0
. 

(10+10) 

14. a) Derive the transversality condition to find the extremal for functional with moving end  

     Points. 

b) Find the shortest distance between the parabola  𝑦 = 𝑥2 and the line 𝑦 = 𝑥 − 5. (8+12) 

 

15. a)  Using successive approximation method evaluate 𝑦(𝑥) = 1 + ∫ (𝑥 − 𝑡)𝑦(𝑡)𝑑𝑡
𝑥

0
. 

b)  Solve  𝑦(𝑥) = 𝑥 + 𝜆 ∫ (𝑥𝑡2 − 𝑥2𝑡)𝑦(𝑡)𝑑𝑡
1

0
.                                                      (10+10) 

 

16. a) Find the approximate solution of the integral equation  𝑔(𝑠) = 1 + 𝜆 ∫ (𝑠 + 𝑡)𝑔(𝑡)𝑑𝑡
1

0
. 

            b) State and prove Fredholm Integral theorem.                                                        (10+10) 

 

17.  Using Green’s function obtain the solution for 𝑦′′ − 𝑦 = 𝑥, 𝑦(0) = 𝑦(1) = 0;                                                              
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