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Part A (5x2= 10 marks)
Answer ALL questions

If u is the complementary function and v is the particular integral for the differential equation
y" + P(x)y" + Q(x)y = 0 then prove that the general solution of the differential equation is
y=u+v.

In usual notations prove that(1) ;—x Jo(x) = =1 (). (2) ;—x (x)1 (%)) = xJo ().

Form partial differential equation by eliminating arbitrary constants a and b from the equation
loglaz—1) =x+ay +b.

Solve the partial differential equation pq = p + q.
Prove that ()41 = a(a + 1),,.

Part B (5X5 = 25 marks)
Answer ALL questions

Solve: % +y= sint,% + x = cost, given that x(0) = 1,y(0) = 0.
OR

Find general solution of y" + x2y = 0 in terms of power series in x.

State and prove Rodrigue’s formula.

OR

Show that]1/2(x) = \/%sin X.

In usual notations, prove that (1) % (2™ (%)) = xYp_1 (x).
(@) = (Y () = 2 pr ().
OR

Prove that the general solution of Lagrange’s equation Pp + Qq = R is @(u,v) = 0, where @ is

an arbitrary function and u(x,y,z) = c¢; and v(x,y,z) = c, are two independent solutions of
dx _dy _ dz

P Q R’

Form partial differential equation by eliminating arbitrary function ‘f* from the equation
Ix +my +nz=f(x*+y?%+z%)
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OR
9b. Find complete integral of partial differential equation z%p?y + 6zpxy + 2zqx? + 4x*y = 0.

10a. Prove that F(a; B; x) = r(a)rr(f/z) a)f t*1(1 —t)B-aleXtqdt, B> a > 0.

OR
10b. Show that the equations xp — yq = x, x*p + q = xz are compatible and find the solution.

Part C (5X7 = 35 marks)
Answer ALL questions

1la. Using method of variation of parameters, solve the following differential equations.
ay 4y @y Ay x
(1) +3 +2y—e (2)dx2+2dx+y—e log x.
OR

11b. Solve in series the differential equation 2x(1 — x)y"” + (1 —x)y’ + 3y = 0 near x = 0.

12a.Express the following functions in terms of Legendre polynomials.
QD fx)=x3+2x>—-x—-3. (2 gx)=x3—-5x2+x+2.

OR
. 1 0, ifm+n
12b. For the Legendre polynomials, prove that f_le(x)Pn(x) dx =4 2 fm=n (neN)
2n+1’ -
2 [(3-x?
13a.Prove that (1) Js /z(x) = \/%( = )
2 (3-x?
@15, = |2 (2 )
OR

13b. Solve Gauss hypergeometric equation: x(1 — x)y" + [y — (a + B + 1)x]y’ — aBy = 0.

14a. State and derive Charpit’s Auxiliary Equations.
OR
14b. State and derive Jacobi’s Auxiliary Equations.

dz

15a. Find three successive approximations of the solution of the equation % =2z,_—= x3(y + 2),

y=1z= % when x = 0 using Picard’s method.
OR

15b. Prove that F(a, B;y; x) = %F(a + 1,8 + 1; ¥ + 1; x). Hence deduce that

i . _ (@nB)n . .
dan(a,,B,y,x) = o Fla +n,B +n;y +n;x).
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