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

Q.1 Answer the following. ‘ ' [8]
1. Thefunctionf:R%]R,f(:c):Cosx ,@ # 0 and f(0) = 1 is '
(A) analytic at 0 (B) continuous but not differentiable at 0
{(C) not continuous at 0 (D} none of these
- 2. The set of singular points of zy” + (¢ — 1)y = 0 is :
(A) {0} (B) {1} (C) o (D) none of these
. (A) J 3(x ) (B) —J_3(—x) (C} J5(—=x) (D) none of these
4. f 1.’LP1 d -
(A) - (B) 3 (@0 (D) 1
5. Which of the following is an integrating factor of 2zydz + z2dy?
(A) & (B) = ©) & (D) none of these

6. Which one is homogeneous Pfaffian differential equation?
(A) ydz + yPzdy + zydz =0
(B) (2 + D)dz + (> + 1)dy + (*+ 1)dz =0
(C) zydz + yzdy + 2zdz =0
(D) none of these

7. F(~1,5 50 = '
(Ay1 (B) 2 (C) -1 (D) none of these
8. F'(a, B;7v; 1) converges if
Ay y>a—-28 B)y>a+p
(Cy<a+g—1 ' (D) 200 < 2y — 1 ’
Q.2 Attempt any sevemn: (14]

(a) Find the interval of convergence of Z 21))7:2“

% Show that (m + 1) = zI'(z}, where x > 0.

(d) Show that between any two positive zeros of Jy there is a zero of Ji.
e) State Rodrgue’s formula and hence find Fy(z).

State Picard’s theorem. .

sufficient condition that it is integrable 7
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( ) Solve: y" — zy = 0 near 0.

(b) Classify singularities of %" + z®(z + 2)y/' 4+ y = 0 near co.
OR

(b) Solve: 2z%y" + 3zy' — (z + 1)y = 0 near 0.

Q.4

(a) Prove: j[m *Jolz)] = =27 T (2).
{(b) Prove: f P(z)P,.(z)dz = 0 where m # n.
OR
(b) Find the first four terms of the Fourier-Legendre expansion of the function
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1, O<z <1

( ) olve y' — (2 +y) =0, y(0) = 1 using Picard’s method of successive approximations.
(b) State and prove mtegral representation of Gauss s hypergeometric function.

OR
(b) Prove: Pu(z) = F(—n,n+1;1;12).
Q.6
(a) Find a necessary and suflicient condition that there exists between two functions
u(z,y) and v{z,y), a relation F(u,v) = 0 not involving x or y explicitly.
(b) Solve: (z? +y?)p + 2zyq = (z + )z
OR
(b} Verify that the differential equation (y* + yz)dz + (2% + zz)dy + (* — xy)dz = 0 is
integrable and find its primitive.
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