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CO5: Identify problems in calculus of variation.

Time: 3 Hours
Max. Marks: 100

Part A 10x1 =10
Choose the Correct Answer

1. Find the Fourier Cosine transform of ™  CO1K4
a. b/fa*+b? b. ab/a’+b’ c.ab¥/a’+b? d. afa*+b?

2. Let f(x) be a function satisfying __- conditions in every finite interval. CO1K1
a. Neumann b. Dirichlet c. Fourier cosine  d. Fourier sine

3. Laplace transform of a convolution is the....... of the Laplace transforms CO2K3
of the individual functions. :
a. product b.sum c. difference d. differential

4. The Laplace transform is often used to solve equations COo2K2
a. multiple b. differential ¢. integral d. two or more

5. In the Fredholm integral equation of the first kind CO3K4
a. h{(s)=0 b. h(s)=1 c.f(s)=0 d. k(s,£)=0

6. The inhomogeneous Fredholm equation, the functions f(s) and g(s) are CO3K1
a. integrable b. differentiable c. unigue solution d. two solutions

7. Boundary value problems in ordinary differential equation leads to CO4K2
a. Fredholm type integral equation b. Volterra type integral equation
c. Integral equation d. Homogeneous equation

8. An initial value problem has been formulated in terms of an CO4K3

a. Integral equation
c. Volterra equation

b. Differential equation

d. Fredholm equation



9. If the absolute values of the difference y(X)-y1(x) is small it is called as

a. zero order proximity b. first order proximity
C. second order proximity d. proximity .

10. The variation of a functional is the princibal part of the increment of the functionai,
which part is linear in

a. & b8y ¥ d.6%x

Part B 5x6=30
Answer ALL questions
Each answer should not exceed 400 words or two pages

1

—

O<x<
- @ Find the Fourier cosine transform of £ = {COSx <x a}'

Ox=2a

(or)

- 1:
. b. Find the Fourier transform of S = { |xl < a} ]
O.x>a

1

-

12 .a. State and Prove the convolution theorem.

(or)

12, b. Using Transforms method, evaluate J' (_sz)fdx where a>0
o (x° +a

L
. @. Solve the homogeneous Fredholm integral equation g(s) = /?.J‘e‘e' g(t)dt
0

1

(78]

(or)

13, b. State and Prove Fredholm’s first fundamental theorem.

14. a. Reduce the initial vaiue problem y"(s)+ Ay(s) = F(5), y(0) =1, (0) = 0 to Voiterra
intégral equation.

(or)
14, b. State and prove the Abel’s integral equation,

15. a. Derive the Euler's equation,

(or}
15.b. Obtain the Euler's equation for solving the extremal _f YA +x2y Ydx
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Part C 5x12 =60
Answer ALL questions
Each answer should not exceed 800 words or four pages

- _ 1-x%,]x] <1
16.a. Find the Fourier transform of f(x) = and hence evaluate

0,15 >1
j(xcosxs—sinx)cosidx
D x 2

(or)

—dx

¢ __and hence use it to

16.b. Find the Fourier sine transform of f (x) =
X

T oL x).
evaluate Jtan ‘[—] sin xdx .
a
0

17.a. Solve the Laplace’s equation in the half plane.
(o)
1—Ixplx| <1 wr oY
17.b. Find the Fourier transform of f(x) = l ' ‘ I . Hence deduce thatj[ﬁ’]—g} ==
0,jx > 1 A 3
1

18.a. Evaluate the resolvant for the integral equation g(s)= f(s)+ ftI (s+D)g(t)dt .
0

(on)

18.b. Solve the integral equation g(s}= fls)+ ﬁ.j '~ g(t)dt and evaluate the resolvant kernel.
0

19.a. Solve the initial value problem y +y =F(s),0<s <1,y(0)=y (0)=0.

(or)
19.b. Reduce the boundary value problem 3" (8)+ Ap(s)y = 2(s), y(a) = y(b)=0%0

a Fredholm integral equation.

“ b " L]
20.a. Find the extremals of the functional J[y(x)]= _[[(y' Y =2y ) + ¥y Hx

(or)
20.b. Find the extremals of the functional I[y(x)]= Jl[(?.xy+ y *ldx

]
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