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Q.1 Choose correct option from given four choices.
(i) Which is the third form of the Buler’s Equation?

2 i 2 Uit S i .
(&) 85— 0/ gty — 95k =0 () 75 ~ ez ~ V' =0

a &2 §* 9%

(i) The extremum of 7[y(z)] = fﬂl V1 +y2dz passing through the points (0,2) and (2,-2) is
(a) y(@) =25+ 2 (h) y@)=2z-2 (c) yl@)=—-2z+2 (d) -2x-2

(iii) The Laplace transform Llsin(2z)] =
(8) 7 (b) 5 (€} s - {d)

{iv) Which of the following is a separable kernel?

(a) K(z,t) =log(z") {¢) K(z,1) = sin(zt)
(b) K(x,t) = at (d) none

(v) For how many s, the integral equation y(z) = A foi "~ ty()dt has non-trivial solution?
(a) zero (b) one {¢) two {d) three
vi) For how many M's, the integral equation y{z) = = + A [Ysin(z — ¢ y(t)dt has solution?
0 !

(a) finitely many (c) uncountably many
(b) countably many {d) none

(vii) Which of the following is a Sturm-Liouviile equation?

(8) [r()y] + [Mgle) + plz)ly = 0 (c) [r(@)y] + Dale) + plz))y = 0
(b) [r(x)y)’ + [Ma(z) + p(2)ly’ = 0 (@) r{e)y) + [Mg(z) + plz)jy =0

{viii) Which of the following is Bessel's differential equation?

(a) 229" +ay’' + (2 — Ly =0 (@ ¥ +y +(2* -1y =0
(b) 22" + (2 - )y =0 (@) 2"+ 2y +y=0

(.2 Attempt any seven
(i) Find the extremum of J [yle)} = [ ; (1+ 2%/ )y de.

(if) Prove that the extremum of Ify(z)] = f (f' f(@)dz is a straight line.

(iii) State the equations of cycloids.

(iv) State the Leibniéz’s Rule for the continuously differentiable functions y{z) and Wiz).
(v) convert y(z) =1~ Jo ty(t)dt into a differential equation,

(vi) State the Fredholm’s Alternative Theorem for a compact operator F,

(vii) Prove that L*[0,1) ¢ L}0,1]. '

{viii) State the Hermite differential equation and convert it to the Sturm-Liouville equation,
(ix) State the Laguerre differential equation and convert it to the Sturm-Liouville equation,

®
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a) Prove that if the functional Ify(z)] = [ ;’; ? f(z,y.9/)dz has the extremum value, then the

81

integrand f satisfies the Fuler’s equation ol %(QL) =0.
{b) Find the extremal of functional ff“()\'y + % py"?)da which satisfes the boundary conditions
y(—a) =0, ¥'(-a) =0, y(a) = 0, y'(a) = 0.

'

OR

(b) Find geodesics on the sphere of radius a.

Q.4
(a) Prove that

f: /;x,, /:z f(21)doy -+ dzn :'w(:ﬁ_il—)! /:(1, ().

(b} Convert the differential equation ¢ + 2y’ +y = 0; y(0) = 1, (1) = 0 into & corregponding

integral equation.

)
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a) Let 1 <p <00, 1< ¢ < oo, %+;1} =1, X = I"(la,t]), Y = L%(a,b]), and the kernel

OR

(b) Solve the integral equation y(x) = 2% + [ sinh(w — ¢)y(¢)dt.

K{,-) € L%[a,b] x {a,b]) Define F: X = ¥ as

Fla)(s) =

Prove that F ¢ CL(X,Y).

(b) Find eigenvalues and eigenfunctions of the integral equation y{z) = fol (22t — 42 )y(t)dt

(b
Q.

(a

— S S

/b K{s, tha(t)dm{t) {2z € X;s€a,b)).

a

OR

Solve the integral equation y(z) =z + A ful(l + @+ t)y(t)dt

Find eigenvalues and corresponding eigenfunctions of the differential equation " + Ay =0

on the interval {0, 1] with the boundary conditions y'(0} = 0 and /(1) = 0.

(b) Convert zy” + (1 + 2A)y' + 2y = 0 into Bessel differential equation by substitute aty =z,

where A £ R,

{b) Convert z*y" 4 (5z% — a%)
equation. '

OR.
' +4zy = 0 with substitute z = #%y into Laguerre differential

THE END
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