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Note :– This paper is of Seventy (70) marks divided into

Two (02) Sections ‘A’ and ‘B’. Attempt the

questions contained in these Sections according to

the detailed instructions given therein. Candidate s

s h ould lim it th e ir answ ers to th e qu e stions on th e

given answ er s h e et. No additional (B) answ er

s h e et w ill be is su ed.

Section–A

Long Answ er Type Questions 2×19=38

Note :– Section ‘A’ contains Five (05) Long-answer

type questions of Nineteen (19) marks each.

Learners are required to answer any tw o (02)

questions only.
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1. Obtain the Fourier series to represent f(x) = e –x in the

interval 0 < x < 2π.

2. Find the Fourier series to represent the function f(x)

given by :
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and hence show that :
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3. Find the extremal of the functional :

I[y(x), z(x)] = 2 2 2(2 2 )
b

a
zy y y z dx− + ′ − ′∫

4. Find the eigenvalues and the corresponding

eigenfunctions of the integral equation :
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( ) (2 4 ) ( )y x xt x y t dt= λ −∫

5. State and prove necessary condition for the existence of

extremal. Find the extremals of the functional :

2 2 2I[ ( )] F( ) 2( ) ]
b

a
y x y y y dx= ′′ − ′ +∫



A–89 6/MAT-509 ( 3 ) P.T.O .

Section–B

Sh ort Answ er Type Questions 4×8=32

Note :– Section ‘B’ contains Eight (08) Short-answer type

questions of Eight (08) marks each. Learners are

required to answer any four (04) questions only.

1. Find the Laplace transform of the function L{sin2 t}.

2. Extremize :

1 2

0
I[ ( )] 1y x y dx = + ′ 

 ∫ , with y(0) = 0, y(1) = 1

3. Solve the Fredholm integral equation :

y(x) = e x + λ
1

0
2 ( )x te e y t dt∫

4. Find the shortest distance between the parabola y =

x2 and the straight line x – y = 5.

5. Solve the Poisson’s equation uxx + uyy = –1.

6. Find the modified Green’s function for the system :

y′′ = 0, –1 < x < 1.

Subject to the conditions :

y(–1) = y(1) and y′(-l) = y′(1)
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7. Find the iterated kernel for the following kernel :

k (x, t) = e x cos t, 0 < x < 2π; a = 0, b = π

8. Find the eigenvalue and the corresponding

eigenfunctions of the homogeneous integral equation :

 
1

0
( ) sin cos ( )y x x x y t dt= λ π π∫
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