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Section – A 

Answer ALL questions (5 × 2 = 10) 

 

1. Define Euler’s function. 

2. Explain refraction of extremals. 

3. What is separable kernel. 

4. Define Fredholm alternative. 

5. Write any two applications of  ODE. 

 

Section – B 

Answer any FIVE questions (5 × 6 = 30) 

 

6. Find the Euler-Ostrogradsky equation for 𝐼[𝑢(𝑥, 𝑦)] = ∬ [(
𝜕𝑢

𝜕𝑥
)
2

+ (
𝜕𝑢

𝜕𝑦
)
2

] 𝑑𝑥𝑑𝑦
𝐷

 where 

the values of u are prescribed on the boundary Γ of the domain D. 

7. Find the shortest distance between the parabola 𝑥2 = 𝑦 and the straight line 𝑥 − 𝑦 = 5. 

8. Find the extremum of the function 𝐼 = ∫ (𝑦′2 + 𝑧′2 + 2𝑦𝑧)𝑑𝑥
𝑥2

𝑥1
 with 𝑦(0) = 0, 𝑧(0) = 0 

and the point (𝑥2, 𝑦2, 𝑧2) moves over the fixed plane 𝑥 = 𝑥2. 

9. Solve the integral equation 𝑔(𝑠) = 𝑓(𝑠) + 𝜆 ∫ (𝑠 + 𝑡)𝑔(𝑡)𝑑𝑡
1

0
 and find the eigen values.      

10. Solve the Fredholm integral equation  𝑔(𝑠) = 1 + 𝜆 ∫ (1 − 3𝑠𝑡)𝑔(𝑡)𝑑𝑡
1

0
 and evaluate the 

resolvent kernel. 

11. Describe briefly the convolution integral. 

12. Explain Dirac delta function. 
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Section – C 

Answer any THREE question (3 × 20 = 60) 

 

13. Derive the necessary condition for the existence of extremal for the functional 𝐼[𝑦(𝑥)] =

∫ 𝐹(𝑥, 𝑦(𝑥), 𝑦′(𝑥))
𝑏

𝑎
𝑑𝑥 subject to the boundary conditions 𝑦(𝑎) = 𝑦1, 𝑦(𝑏) = 𝑦2 where 

𝑦1, 𝑦2 are prescribed at the fixed boundary points a, b and 𝐹(𝑥, 𝑦(𝑥), 𝑦′(𝑥)) is three times 

differentiable. Use the condition, to find the curve with fixed boundary points such that 

its rotation about the axis of abscissae give rise to a surface of revolution of minimum 

surface area. 

14. Explain briefly one-sided variations. 

15. Explain briefly Fredholm theorem and also the different types of integral equation.    

16. (a) Derive Volterra integral equation  

(b) Find the Neumann series for the solution of the integral equation 

      𝑔(𝑠) = (1 + 𝑠) + 𝜆 ∫ (𝑠 − 𝑡)𝑔(𝑡)𝑑𝑡
𝑠

0
 

17. Reduce the boundary value problem to a Fredholm integral equation 

 𝑦′′ + 𝜆𝑠𝑦 = 1, 𝑦(0) = 0, 𝑦(ℓ) = 1 and derive the concept of Green’s function. 
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