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SECTION A – (10 × 2 = 20 marks)
Answer any TEN questions
1. Define linear functional.
2. Write the Eulers equation for the functional 
3. Find the transversality condition for the functionals of the form [image: image1.png]= j: A(x,y) 1+ y7dx.




4. State the sufficient conditions for a functional to achieve weak extremum on a curve [image: image2.png]



5. Define degenerate kernel of an integral equation.
6. Define resolvent kernel of an integral equation.
7. In solving an integral equation [image: image3.png]g(s) = f(s) + A [ k(s,t)g(t)dt



 using the method of successive approximation, what is the region of convergence of resolvent kernel?
8. Write the integro-differential equation satisfied by [image: image4.png]D(s,t;2).




9. Define Fredholm operator.
10. State Mercer’s theorem.
11. Define Cauchy’s Principal Value.
12. Write the general form of Abel’s Integral equation.
   SECTION B – (5 × 5 = 25 marks)
Answer any FIVE questions
13. On what curves can the functional [image: image5.png]vy()] = [1y* + 12xy]dx, ¥(0) =

,¥(0) =1



 be extremized?
14. Find the broken line extremals if exists of the functional [image: image6.png]vly()] = [1y* - y*ldx.




15. Is the Jacobi condition fulfilled for the extremal of the functional 
[image: image7.png]vly()] = 1%+ v* + x*ldx



that passes through the points [image: image8.png]A(0,0)



 and [image: image9.png]B(a,0)



.
16. Solve the homogenous integral equation [image: image10.png]g(s) = A [ e* - e*g(Dat.




17. Solve the Volterra integral equation [image: image11.png]g(s) =1+ A[;stg(t)dt.




18. Find the resolvent kernel of the integral equation
[image: image12.png]g(s) =s+1 f : [sz + (sz)%] o(®)dt.
|




19. Solve the Abel’s integral equation [image: image13.png]g(t)
f i





SECTION C – (3 × 10 = 30 marks)
Answer any THREE questions
20. State and prove  problem brachistochrone.
21. Test for an extremum the functional [image: image14.png]vly(x)] = [;y'?dx,y(0) = 0,y(a) = b,a > 0,b > 0.




22. Solve the integral equation [image: image15.png]g(s)

— [Xs(e™ —1)g(Dat



 using an approximatemethod.
23. Find the Neumann series for [image: image16.png]g(s) =(1+s) + Aj:(s —t)g(t)dt.




24. Solve the Poisson integral equation 
[image: image17.png]fov) =

lfp‘r' g(a)da
o
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