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Differential equation

Time: 2:30 Maximum Marks: 100
Unit |
1. (a)solve Zyd_gy 4 2(y +3Q) d2y + (Q)Z =2
ax® dx” dx? dx
2
(b) Solveu + ﬂ + (ﬂf -0.
dx? dx “dx

2. (a)Solve (y2 + yz)dx + (xz + zz)dy + (y2 —xy)dz=0
(b) Solve r = a’ t by Monge’s method.
Unit 2

0%z 0%z
3. (a) Reduce the equation — = x2 — to canonical form and classify character.
OX OX

2 2
(b) Solve the two dimensional heat conduction equation E + E = l(@j
ox®  oy?  klat

by the method of separation of variables.
4. (a) Find the eigenvalues and eigenfunction of the Sturm Liouville problem:

i[xﬂ}+éy:0, y@)=0and y(e”) =0
dx| dx] x

(b) State orthogonal property of eigenfunctions prove that the eigenvalues of Sturm
Liouville system are real

Unit-3

5. (a) Establish Euler lagrange differential equation for an extremal of a function of the

form I1[y(x)] = jf (x,y,y)dx;

%

. . 179
(b) Determine the extremal of the functional [y ()] = J-[Z,Uy +py)dx;



That satisfied the boundary conditions y(—1) =0,y (-1) =0,y(1) =0,y (1) =0
6. (a) Find the solution in series of the following differential equation
(x—x?)y._ + (1—5x)ﬂ—4y =0
2 dx
(b) Show that the shortest line between any two points on a cylinder is a helix.
Unit-4
7. (a) Write the integral representation for , |:1with the condition of validity and obtain

from it the following: (i) Gauss Theorem (ii) Kummers Theorem (iii) vander modes

theorem.

(b) Prove That (1— X)F = F(—a) — (C — bij(c+) whrer F stands for gauss
C

hypergeometric function g (a,b,c,x).
2 1

B 2n(n+1)
(2n=-1DE@n+12n+3)

(@ P hat
8. (a) Prove that IXZ pn+1(x) pn—l(x)dx
-1

(b) Establish: nQr'Hl(x) +(n +1)Q;]71(x) = (2n +1)xQn1(x)

Unit -5

9. (a) ifnisaninteger, show that:
J (0= % [cos(ng — xsing)dg¢
(0}

(b) Prove that P (x :iwe—tzt”H xt)dt
n () n!\/;c;'. N

10 (a) provethat | (,y _©" d"(x"e”™)
n n! an

(b) state and prove orthogonal property of associated Laguerre’s polynomoial.



