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Note: (i) Notations and terminologies are standard; (i) Figures to the right indicate marks.

Q.1 Answer the following. : . i8]
1. The degree of differential equation (y")? — z*(y')® = 0 is '
(A) 1 (B) 2 (C) 3 (D)0 -
2. The set of ordinary points of zy" + zy’ + (¢* — 1)y = 0 is
(A) {0} (B) ¢ : (C) {1} (D) none of these
3:T(5) = : .
(A) /m (B) 0 )1 (D} none of these
4 1 2Py (z)ds = A ‘
(A} O (B) 3 ' (C) 1 (D) noneé of these
5. Which of the following is not an integrating factor of ydz + zdy 7 .
(A) 2 _ (B) 3 (C) L% : (D) none of these
6. The differential equation obtained from z = (z + a)(y + b) by eliminating a, b, is
(A z=p+tq (B) z4pg=0 {C) z=pq (D) none of these
7. F(1,1;2,2) = ‘ .
(A) -2 (B) i) (C) In(1 —z) (D) none of these -
8. F(— 1,}1,}1,0) equals '
(A) -1 (B) 0 (C) 4 (DY 1
().2 Attempt any sevemn: ' {14]

a} Find the radius of convergence of Z RV

b) State Frobenius theorem.

(c) Show that I'(n -+ 1) = nl where n € NU {0}.

) State orthogonality of Bessel’s functions.

(e) Prove: Pn(—z) = P,(z) where n is an even nonnegative integer.

) State Picard’s theorem.

) Find a partial differential equatlon by eliminating F from F(z?+y ) + Ty = 2.
% Find F(l, L é)

Cotod




( ) Solve: 4" — zy’ -y = 0 near origin. | - 6]

{b) Solve: z*y" — zy' — (z — 1)y = 0 near 0. _ 6]
OR

{(b) Find the general solution of ¥ + (z — 1)/ + v == 0 in terms of power series in & — 1.

Q.4 '

(a) Prove: (n+1)Poy1 = (2n+ 1)zP, —nF,_; where n € N. 6]

(b) Show that between any two consecutive positive zeros of Jy there is a unique zero of [6]

J1.
OR

& 2
Jo(Anz), T € (0,1}, where {A,} is a sequence of positive

b) Show that 22 = 3" —————
( ) ngl }‘nJB‘()‘n)
roots of Jy(z).

( ) Explain Picard’s method of successive approximations. _ (6]
(b} Show that X -curlX = 0iff pX-curl{nX) = 0 where X = (P, @, R) and P, Q, R, u(#0) 6]
are functions of z,y and z. .
OR
- (b) Verify that the differential equation (y* + 2*)dz + zydy + zzdz = 0 is integrable and
find its primitive.

( ) State and prove Integral representation of Gauss's hypergeometric function. (6]
(b) Solve: z* = pgwy using Charpit’s method. 6]
OR

(b} Explain Jacobi's method.



