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1. {12%) (a) Show that the two farmibies of citeles #% 4 3% - ky = 0 and 22 + y* — mr = 0 are
crthogonal families.

(4%) (b} Sketch some curves of 2 + #* — ky = 0 and their orghogonal trajectorics
¥ +yF —ruz =0

2. [12%} (a) Find the general solution of the Legendre equation of order o
(1-a*)y" -2z +ala+ly=0-—l<z<l

(47%) {b) Show that there existy exacily a palynomial solution FP{x) of the Lependre egnation
of order &« = 2

(L—z* )" — 2z + 6y =0, —~l<z<l
satisfying £(1) = 1. Find P(x).

3. Find Lhe solution of the differential synation

I, D<t<n,

M ! I | — 1 _. -—
{y +y +{J—Q'Lt1|—1 *—tn[i]_{[l fj::'.?l',

w0 =10, 01=0,
(8% {a) by Laplace transforin, and |

[B%) {b) by method of undetermined coefficionts acd check the solution cbtained is the same
as the one obtained in {al.

L (16%)  Find the geveral sohition of the linear system

d.:r:_
T IR 'R
o
—ﬁ=2x+y—z
dz +
—_— = —7T e
ol ¥

5. (16%)

let the functions iy and g3 be lincady independent solutions of the diferential egquations
4" () + plz )y () + qlz)yie) = 0 on {—oc,00),

whete p{z} and g{i) € @f—oc, o). Snppose that there exist two real pumhers @ and b with
a < & such that yi{e) = (k) = 0 and y{z) # 0 for & € (s, ). Show that there exists one
and only one zero of ¥ onn (a,b).

(Bxample. 3"(z} + y(r) =0 on (—20, 2a), n{z) = cos{z} and y; = sin{z).)

(Himt, Consider Wronskian Wiy, y2).)




