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AW-r 73 7

B,Sc. (Part-III) Setiesaer-V Errminrtion
55 : MATHEMATICS (New)

(Mathemrticrl Methods)

Pape r-X
Time : Three Hoursl

Note :-(1) Question No.l is compulsory afld attcmpt it once.

(2) Solve ONE question ftom each Unit.

l. Choosc the corect alternative (l ma* each) :

(i) Ifp"(x) is the solution ofLegendre's D.E., then p,( 1) is :

(a) -l (b) I

(c) (-1)' (d) 0

fMaximum Mark i 60

(ii) The value of integrat Jxlp,(x) dx, where pr(x) is Legendre's pollnomial of degree | ,

equals

(a)

4.
G) ,s

(ii) The value ofJ,,(x) equals

?
3

i,I

(b)
35

4

(d) 0

(a)

(c)

(a)

t.l- cos x
Inn

t;
!l

IT-l-smxlnl

G;.-l- $n x\2

J
.nrx.slnxcos-dx

(b)

(d)

(b)
n,txCo<xcos-dx
It. i

(c) ;)

Ytlc-15105

. . ntx
stn x sln 

- I
dx (d)

. ff[x
stll x sln 

- t dx

(Contd.)

(iv) Eigen fimctions coresponding to different Eigen values are :

(a) Lin@rly dependeot O) Linearly indeperdent

(c) Real (d) None

(v) The cocfficient in a halfrange sinc series for the function (x): sin x defined on [0, {'l is

given by :
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(vi) Thc lunction I(x) = ( sin \)' is I

(a) odd

(c) Dven and Odd

(vii) IfL f(t)l = [G). rhcr, L[(at)] is :

(a) F(s - a)

(c)

(b) U\en

(d) None of th(:se

(b)

(d)

I ,,irJ
a \a,/

nIr)
\al

!
at

tl

r"iiit Ttre value or r-'l ! 
'l

L.-"l
ll,

(a) I (b) t

(c) ()' (d) e"

(ix) The lourier sinc transform of f(x) = e'r, x > 0 is :

AT
(a) (ttl+2,r l-).r

2X
G) i-

I
(d) GT

(x) IfF[f('()] = F(I), then thc Fourier transform off(ax) is :

(a) G,) al
.(*J," = .

'H

.(i)

]- Fr i.t u * o
al(c) (d) a+0 l0

a

UNIT-I
(a) Show lhat p"(x) js the cocfficient ofh" in the ascending porer series expansion of

(t 2xh r h1)-1,. 5

O) Prole thal nP" = xpl - P], ,

(c) Provc that xr I 2.
+

Ym 15305

p. (x) Pr(x)

(Co.rd )
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3. (P)

6. (a)

Provc that [[p.(xr)d- = ^f .:; zn+t
5

5
1d"(q) Provc that p,(x) (x' - t)' .

2'n!dx"

4. (a) Provc rhal .1,,1*r -,,E ftin 
* 

-.o. *)Y,Ix\ x )

TIIIIT-II

UNIT-III

I

-lO) Prove that x-lf = pI, - xJrrr

(c) Evaluate Jo(x).J,(x)d\I

5. (p) Prcve that Eigen valucs of the S-L problem are real

(q) Prove that (x,.l,J = x,y, ,

Prove that J , ,(*) =,E .o" * .

Llx

4

G) 3

7

(b)

(p)

Ifthe trigonometric series ls + I (a. cos nx + bn sin nx) convergcs uniformly to f(x) in

c < x < c + 2i, then find the Fourier coefficient of t1x). j
Obtain F'ouricr Series in [0, 2] for the function (x) - xr. 5

Obtain Fouricr Series in [-7r, ,r] for the function :

[-n -r<x<0f(x)-l ^ s[x , U<x<n

Obtain Fouricr cosine series in [0, r] for the function f(x) : sin x. 5

TJNIT-TV

d'
ds^

8. (a) Prove rhat LLt".f(t)l = (-l)" f(s), n = 1,2,3

O) Find Llsin t .cos 2t.cos 3tl.

(q)

(c)

4

l

Show that L(t")=$,s>0.

YBC 15305 3 (Contd )
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9. (p) Solve the D.E. y" - 4y'- -8t, y(0) = y(0) = 0

1

(q) Find the inverse Laplace trauslbrm of [l 211s+2f by using Convolution theorem

G) prwe o1arr, (r ) = srl(u(x, t)) su({, 0) u,(x, 0).

UNIT-V
!'ind the finite Fourier sine and cosine tnnsform of(x) = sin zx in (0, r).

Find the Fou er tnnsf('ml olthe function:

.l

-1

10. (a)

(b)

(c)

11. (p)

(q)

f(x) =
1, lxl<1
0, lxl>l I

Prove that [f't x1 sinll};', - - r'll1 
16.1i ' t!-

Find the Fouri<ir sine alld cosine transform ofthe function f(x) : *n- t, n > 0

Find fir t€ Forrier cosine transform ofu, and u.,; where u = u(.(, t).

5

5
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