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AD–1870

B.Sc. Part–III (Semester–V) Examination
MATHEMATICS

(Mathematical Methods)
Paper—X

Time : Three Hours] [Maximum Marks : 60

Note :— (1) Question No. 1 is compulsory and attempt it once.

(2) Solve ONE question from each unit.

1. Choose the correct alternatives :—

(1) The integral ∫
−

=
1

1
n

m 0dx )x(p .x  if _____.

(a) m > n (b) m < n
(c) m = n (d) m ≠ n

(2) The eigen value of S-L problem are ______.
(a) Real (b) Complex
(c) Equal (d) None of these

(3) The value =
−

)x(J
2
1
 

 ______.

(a) xsin
x

2
π

(b) xsin
2
xπ

(c) xcos
x

2
π

(d) xcos
2
xπ

(4) Fourier series for odd function is _____.

(a) ∑
∞

=

π
=

1  n

xn sin )x(f
l

(b) ∑
∞

=

π
=

1  n
n

xn sin b)x(f
l

(c) ∑
∞

=

π=
1  n

n x n sin b)x(f (d) None of these

(5) Inverse L.T. of nS
1

 = ______, when ‘n’ is positive integer..

(a) )!1n(
1
− (b) )!1n(

t n

−

(c) )!1n(
t 1n

−

−

(d) None of these
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(6) The equation 
2

2

22

2

t
u

 
c
1

x
u

∂
∂

=
∂
∂ , where ‘c’ is constant is called ______.

(a) Wave equation (b) Heat equation

(c) Heat conduction (d) None of these

(7) The value of F[e–|x | ] = _______.

(a) 21
1
λ+

(b) 21
2
λ−

(c) 21
2
λ+

(d)
2

1 2λ+

(8) The finite Fourier sine and cosine transform and their inverses are ______ transformation.

(a) Linear (b) Bilinear

(c) Co-linear (d) None of these

(9) The value of p0(x) + 2p2(x) is :

(a) 5x2 (b) 4x2

(c) 3x2 (d) 2x2

(10) If L[f(t)] = F(s), then 







∫
t

0

du )u(FL  is :

(a)
s

)s(F
(b) SF(s)

(c)
a

)s(F
(d) aF(s) 10×1=10

UNIT—I

2. (a) Show that :

(i) pn(1) = 1 and

(ii) pn(–x) = (–1)npn(x)

and hence deduce that

pn(–1) = (–1)n . 5

(b) Use Rodrigues formula to find pn(x), n = 0, 1, 2, 3, 4. 5

3. (p) Prove that :

,p xpnp 1nnn −−= '' where nn p
dx
d

p =' . 5
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(q) Prove that :

(i) 0n  ,0dx )x(p
1

1
n ≠=∫

−

 and

(ii) 2dx )x(p
1

1
o =∫

−
. 3+2

UNIT—II

4. (a) Prove that :

2n Jn(x)=x[Jn  –  1(x) + Jn +  1(x)] 5

(b) Find all the eigenvalues and eigen functions of the Sturm-Liouville problem

y"  + λ2y = 0

where y'(0) = y'(l ) = 0,   0 ≤ x ≤ l . 5

5. (p) Prove that :

J–n(x) = (–1)n Jn(x), if n is a positive integer. 5

(q) Prove that :

(i) J'0(x) = –J1(x)

(ii) J2 = J"0 –  x–1 J0
1 . 3+2

UNIT—III

6. (a) Obtain Fourier series for xcos1−  in (0, 2π).

Hence deduce that

2
1

14n
1

 
1  n

2 =
−∑

∞

=
. 5

(b) Obtain the Fourier sine series for f(x) = x2 in 0 < x < 2. 5

7. (p) Find the Fourier expansion of










π<<
π

−

<<π−
π

+
=

x0,
x2

1

0x,
x2

1
)x(f

Hence deduce that

8
.......

5
1

3
1

1
1 2

222

π
=+++ . 5
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(q) Find the Fourier Series to represent the function F(x) = |x| in the interval –π  < x < π .
Hence deduce that

8
.......

5
1

3
1

1
1 2

222

π
=+++  . 5

UNIT—IV

8. (a) State and prove Convolution theorem. 5

(b) Solve the differential equation

t2cosx9
dt

xd
2

2

=+

by using Laplace transform, given by x(0) = 1; 1
2

x −=





 π . 5

9. (p) If L–1[F(s)] = F(t), then

show that
L–1[F(s – a)] = eat F(t). 4

(q) Using Laplace transform of derivative, prove that 
aS

1
]e[L at

−
= . 3

(r) Evaluate ∫
∞

−

0

t3 dt tsint e . 3

UNIT—V

10. (a) Find the finite Fourier sine and cosine transform of f(x) = x2, 0 < x < l . 4

(b) Find the Fourier transform of





>
<

=
1    |x|,0
1    |x|,1

)x(f

Hence deduce that ∫
∞

∞−

π
=

2
dx

x
xsin

. 4

(c) Prove that :

)x(F
n

dx
xn

sin)x(f C

t

0 ll
π

−=
π

∫ ' . 2

11. (p) Find the Fourier sine transform of ux and uxx; where u = u(x, t). 5

(q) Show that Fourier cosine transform of F(x) = e–x2  is 4
x

 
2

e
2
1 −

. 5
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