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AT-375
B.Sc. (Part-1II) Semester-V Examination
MATHEMATICS (NEW)
(Mathematical Methods)
Paper—X
Time : Three Hours] [Maximum Marks : 60
Note :— Question No. 1 is compulsory and attempt it once and solve ONE question from
each unit.
I. Choose correct alternative (1 mark each) : 10
(1) The value of P/(1) is :
(a) n (b) n+ 1
1
(¢) n(n+ 1) (d) -;_;n(n+l)
(2) If P(x) = x, then the value of n is :
(a) 0 (by -1
(c) 1 (d) None

(3) The value of [J;,,(x)] +[J (0T is :

2 | =
@ - (b) -
T
(c) 3 (d) Zero
(4) Each eigen function y (x) corresponding to the eigen values 4 (n = 1, 2, .......) has
exactly zeros in (a, b).
{a) n-—1 (b)y n
(¢} n+1 ' (d) One
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(53) The function cos x has period :
fay 2n by =

5 (d) None
(6) 1t the Fourter series correspond to an odd function f(x) in {-L, 1], then its cxpansion
contains only -
(ay constant terms (b) cosine terms

(¢) sine terms {d) Ali above

(n If L[f"(_t)}=—73—-- for s > 0, then {it) is

§sT+9
{a} sint (b) sin 2t
(¢) sin 3t {d) None
(8) “The inverse Laplace transform of 53— = s
§7 4+ a”
. . I
12)  sin at (b) — smmat
a
N .
(¢j - s i (d) sint

(93 Shifting property of the Fourier transform is :

),
(a) F[fix - a)] = F(i) (b) Flfix - a)] = F(‘a']
(¢} F[f(x - a)] = ¢ F(a) (d) Flftx —a)] = e F(4)

(10 The Fourier transiorm of f{x) . cos ax 1s :

1
{a) F(x - a) + Fia —a) (b) 5 [F(h = a) + F(L —a))
|
ey (F(A +a) - F(h -a)] (d) None
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2. (a)
(b)
3. (p)
(Q
4. (a)

(b)

5. (p)
(@)

(b)
7. (p)

Q)
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UNIT—I

Prove that :

1 2

J-[F'n(x)]2 dx =- if m=n.

° Zn+1l
Use Rodrigues formula to find P (x), n = 0, 1, 2, 3, 4.
Prove that :

2n+ 1)xP =(n+ HP +nP .
Prove that :

k In(n + 1

J‘(XZ - l) Prll Pn+l dx = pn ) '

M 2n+1)(2n +3)

UNIT-—-1I

Prove tl}at :

d 1
3 Fet0l= 20,400 =T 001

Prove that :
xp==-plyrxJo .
Express J(x) in terms of J (x) and J (x).

Prove that the eigen values of SL. problem are real.
UNIT—iTI
Obtain the Fourier series for f(x) = | x | in (-7, ©). Hence show that ;

A B B

Expand {(x) = 2x — x* in the range (0, 3) as a Fourier series with period 3.

Obtain the Fourier cosine series for f{x) = x* in 0 < x < 2.

. L . X .
Obtain the Fouricr series for f(x) = cos 5 in-n<x<m
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UNIT—1V
8. (a) Find:
L{cosh* t]. 3
{by Usc the transtormations of derivatives to find the Laplace transform of cos at. 3
(¢) I Lif(y)] = F(s), then prove that I( 4o } .[I-(s) ds, provided the integral exists. 4
) s
9. (p) Find the inverse Laplace transform ¢f . 3
s —a
_ 1
(q) Find the mverse Laplace transform of — ~—> by convolution theorem. 3
(s 2) (:,+2)
(r) Use Laplace transform to solve the cquation
d* dy
20 by =3ty = 4 vy = 2, 4
PERTRE >yt y'(0)
UNIT—V
1. (ay Find the Lnite Fourier sine and cosine transforms of [(x) x%, 0 < x </ 5
(b) Find the Fourier sine and cosine transforms of X', n > 0. 5
I, (p) Find Fourier sine transform of {{x) = e ¥, x =2 0. Hence show that :
J‘ _lnm\ __—:Ee‘m._m'»(]_ 3
; 14’ 2
(q) Show that finitc Fourier sine and cosine transtorms and their inverses are all Linear
transformations. 5
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