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1. Answer any three parts : o9x3=15

(a) Transform the boundary value problem
v

I8+ xp=1; $(0)=0, 4(1)=1

into integral equation.
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# (b) Find the resolvent kernel of the integral
equation

1

ax 1
d(x)="=+= |xtg(t) dt
Y

and hence solve it.

(c) Find the eigenvalues and eigenfunctions
of the integral equation

$(x) = 4 [cos(x+t) ¢ (t) .t

(d) Solve the non-homogéneous integral
equation

¢(x) = sec’x + A I¢ (t) dt
;

il
2. Answer any two parts : . B5x2=10

/ ’

(a) Using the method of successive

F approximation, solve the integral
equation

e

 plx) =1+ xj¢ (t)dt

when the initial approximation is
®,(x) =0.
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(b) Show that the function ¢(x) =1-x is

4 a solution of the integral equation
IFAURL
x Lied ¢ 7,
Ie x-t¢(t)dt = x ; ‘.'_,'-'A:-: '_‘\- \ \
: .
L b NE
; P L S
Solve : -
() Solv -
%2+ cosx L&
xX)=e*sinx+ t)dt
#(x) J2+cost¢()
3. Answer any three questions : S5x3=135

(a) Show that

f(x)=% jo o]f(u) cos {a(x-u)}duda

u=-w

and

X ¥ iau ¥ -iau
f(x)=-é;_;[e da—_.[f(u)e du are
equivalent. e
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(b) Solve for y(x), where the integral
equation is

= : 0<a<b

(c) Find the Fourier cosine transform of

(d) Solve aU/ot =2 (6?U/ox?) if U(0,t)=0,
U(x,0)=e*, x>0, U (x, t) is bounded
where x>0,t>0.

4. (a) Show that the function ¢t° is not of

_~~ exponential order. 3

) 1 L{f([)}=F(s) and L{g(0)}=G(s),
then prove that L (f*g )= F(s)G(s).
5]

or

2 S
Obtain L { (5-1)(s- 2)} by complex

inversion formula. /.- (
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(¢) If L{f(t)} = F(s) and given that

L{f'(t)}=sF(s)- f(0). Then find
L{cosat} if f(t)=sinat. 2

(d) If L{f(t)}=F(s), prove that
L{i_f u)du}-—-f—i—s—). 5

Or

Solve by Laplace transformation method

V4 d%y
dt? dt . i, 1Y Ty

y(0)=0, y'(0)=0

S. (a) Test for extremum for the functional

L fe-ge)ax, yiltyl)me 3

1
(b) Extremize I(xsiny‘+ cosy)dx with
0

y(0)=0, y(1)=g- 2
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6. Answer any two parts : 5x2=10

(a) Find the extremal of the functional

x/2

I(y'Q— y2+2xy)dx
0

with y(0)=0 and y(z/2)=0.

(b) Find the curve on which a particle will
slide from one point to another point in
the shortest time under the action of
gravity. (Friction and resistance of media
are ignored)

(c) Show that the geodesics on right circular
cylinder is a circular helix.

7. Answer any two parts : - 5x2=10 .

nf2
(@) Extremize I( y?+2z"%+ 2yz) dx with
.70

y(0)= 0, y(z/2)=1 2(0)=0, z(z/2)=1
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(b) Find the extremal of functional
0

under conditions y(0)=0, y(z)=1 and
subject to constraint

I_r[ydx= L
0

(c) Find the solid of maximum volume
formed by the revolution of a given
surface.
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