10. (a)

(b)

(c)

9. M

(q)

(r)
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UNIT -V

vael that

2
§(p (OPdx= 2 _if m=n
-1 2n+1 3

Prove that
b

) 1 2 2
§ To ()1 () dx = = (3] (a) =1 ()]

3

Prove that eigen values of the Sturm -

Liouville problem are real. 4

n

Prove that Pn(x)=__!__ a (x2 — 1"

2°n! dx" 4

Show that Bessel's D. E. is of Sturm -

Liouville Type. 3
Prove the recurrence formula

) : "

A= hha 2

—t————
8 2050
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AR - 557
Fourth Semester B. Sc. (Part — Il ) Examination
4S5 - MATHEMATICS

Paper -~ VII
{ Laplace Transforms and Fourier Series)

P. Pages : 8

Time : Three Hours| | Max. Marks : 00

Note : (1) Question No. one is compulsory and solve
this question in one attempt only.
(2) Solve One question fromn each unit

1. Choose the correct alternatives —-
: o _ ) f{x-a), x>a
(1) IFL{t(x)]=F(s) and g(x)=
0 .x<a
hen L{gCo] is
(a) e ™ ()
(b) e™ Fi(s)
(c) e® F()

(d) e Fis). ]

AR =547 PO,
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© ¥ F (@
(d) None of these. ]
(ii) If LV [£(s)]=F(x).then L-I[ F;-‘”]is equal to
X
(a) S F (u)du
S

X
® § F @du
O

L

(¢) F (s)ds
S
2
(d) S f (x)dx
1 1
(iv) The value of L I—}l sin h ax ] 1s
(a) 1
a’ - s?
(b) 1
2 a2
() 1
s-a
(d) 1
K ]
AR -557 2

www.sgbauonline.com

www.sgbauonline.com

7. (p)
(Q)
8. (a)
(b)
9. (p)
(@)
AR -~557

Solve & .
S f(x)f(x—u)ydu=2f(x)+x~-2
0 5
Find the bounded solution of u, =2ut+u
u(x.0)=e > for x>0,t>0. 5
UNIT -1V

Find the Fourier series for function f(x)
defined in [-m, ] as

f(x):{hn —m<x<0

X D<x<m
and deduce that 1 1 n?
—— e — =
12 3 5 8 5
Find the Fourier sine series for function
f(x)=x%in [0.2]. 5

Find the Fourier series for f (x), where
0 -2<x <0
1 O<cx<?2 5

f(x)=

Find the Fourier series for f(x)=|x| in
[—-m.m].

Deduce that 1 11 m2
b—f— = —
1 2 ‘,;2 53 3
5
7 P.T.O.
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(b)

(c)

5. (p)
(q)

6. (a)
(b)

AR-557
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Obtain the inverse Laplace Transform of
S2-6
S? +48* + 38 4

If L-Y[F(s)]=F(x), then show that

L~} {%I(_;_)} =f(ax) ;a>0

Find the inverse Laplace transform of
(i) 3s -7 (ii) s

s -2s-3 (s — 4)° 243

(S ]

State and prove convolution theorem. [ +4

UNIT - 111

Solve the D. E. by Laplace transform method

i d .

¢ X ~3-i+2x=41+e‘“.wherex(m:l
dt? dt
and x (0) = - 1. 4

Solve the simultaneous equations by using
L. T
dx

dy .
—_—y= e' and _}+ X=sint, where/x: 1,
dt dt ! .\

y =0att=0. 6

www.sgbauonline.com

(v) If y=y(x,t) . then L (y¢) =7

(a) xy(x,s)+y(x.0)

(b) sy (x,s)-y(x,0)

(c) sv(x,0)+vy(x,s)

(d) None of tthc_.\ 1
(vi) If the equation is |

f(x)=g(x)+ S k(x~-u)f(u)dx,

0
then L[ (x)] is
@ GG6) o
1 -K(s)
(b) K (s) )
1 -G (s)
(c) 1-Kis)
G (s)
(d) G(s)
K (s) . 1

(vii) Half range Fourier Cosine series for f(x)is

. 2 ’
(a) — S f(x)dx
Lo

2 '§= , sin nx
l

(b) f(x) dx

0

P.T.O.
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. 1 - (c) (=x) Jy (x)
(c) :_ j I (X} COs— ;M Cdx d) (-1 I, (%), |
xl
(d) % an cos nx dx UNIT -1
0 1
T , 2. {a) Find L. T. of f(x) if
(vit)If £ and g are respectively odd and even . x .
functions then f.g is f(x)= [ sim(x-3)  x>7
. _ 0 x <X 3
(a) even function 4
_ (b) Evaluate
(h) odd runction S ne *sinxdx
_ . 0 4
(¢) odd and even function . )
(¢) Find Laplace Transform of coshan. 3
(d) none of these |
. e ] . 1}
(ix) The equation 3. (p) Prove that L[ x"f(x)] = (~1)" ;in F(s)
5
! " _ ' 4
P (x)= —— l (x*- )" s
2! dx" (g If L[f(x)]=F(s), then prove that
ax e — ’ v
(a) Legendre's equation L{eTf(x)]=F(s~a). 2
~ aaenl'c aanats sin x 1
(b} Bessel's equation (1) If l;[ " ] - tan——l _\,— _ then prove that
(c) Generating function _
L[sm :Lx] = cord s
(d) Rodrigue's equation. 1 X a 4
(x) If J,(x) is the solution of Bessel's D. E. the
Ja(=Xx) 18 UNIT-IT
(a)y - J, (x e ; :
n (%) 4. (a) Verify the convolution theorem for
(by O fy (x) = x and fy (x) = cos hx. 3
AR -557 4 AR-557 5 P.T.0.

www.sgbauonline.com


http://www.sgbauonline.com
http://www.sgbauonline.com

