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Q1. (a) Define what is meant by the point, g :n;,b'eing
(i) an ord,inary i r ; s.

(ii) a singut(rr;

(iii) a regular szngul,ar ',

point of the ordinary differential equation (ODE)

a" + p(x:)y' I q(r)y : g, 1

trp""t to r, and
./ p(r) and q(r) are rational funcrions.

[30 Marks]
(b) (i) Fincl the regular singular point(s) of the ODtr

4rg" +2y'-7y:g. (1)

(ii) Use the method of Frobenius to find the general soiution of
tire equatio" (1).

, 170 Marks]

Q2. (a) Find the general solution of the linear first-order partial differen-
tial cquatiorr (PDtr)

(*' - a' - d#- @' +y2 - rz\# : re - il
140 Marksl



Q3.

(b) Find the integral surface of the PDE

.,0, ,0, , -2 - ^'"5;*'"ar*z-:u
which Passes the hYPerbola

ry:r*g, z:I'
[60 Marksl

(^) (i) Define the gamma-Juncti'on f(r) and beta-functi'on B(m'n)''

where rn)n ate Positive integers'

(ii) Evaluate the integrai

fr d"r

J,

(You may use the following results without proof

B(nt,r):ffi,

(b) Find the solution of the PDE using separation of variables

du 0u

dt c)a @ * Za)tt' ':

t6o Marksl

LeL r : r(t), A : A(t),and let the prima denotes differentiatift *itft

resgFr,b to /. t r

(a)Soiveeachofthefol}owirrginitialvalueproblenis(IVPs)usirrgthe
LaPlace transforms:

(i) 
"" - 3r' + 2t: : 4ezt, r(0) : -3, z'(0) : 5'

liij ,"' -3n't *3nt -n:t2et, r(0): t, r'(0) :0' r"(0) - -2'
[60 Marksl

(b)Solvet}resysteurofthesimultaneousoDEsbyusirigtheLap}ace
transforms:

rt:r-2A. ?

a' :5r - a'

subject to the initial conditions; r(O; : -1' g(0) : 2'

Q4,

**t*r<***{<*

2

[40 Marksl


