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(a) Define what is nreant by the point r : ro, being

i. an ord'inary;

ii. a si,ngular;

ili. a regular si,ngular

point of the ordinary differential equation (ODE)
^n{€li,.

a" + p(n)g' t q(n)y :9,
where prime denotes differentiation with respect Lc., r, andp(r) and q(r) are

rational functions.

[30 Marks]

(b) i. Find the singular points of the ODE (r2 -4)'y" +B(r -2)a'*by:0 and

find whether the points are regular or irreguiar.

ii. Find the genelal solution of

4ny"*2yt-TE:g

using the method of Frobenius.

[30 \.{arks]

[40 Marks]

Q2. (a) i. Define the gamma-.functi,on f (r) and the beta-functi,on B(m,n), where rn,n

[20 Marks]

(You rnay use the following results without proof B(m,n)- f (rn)f (n) t* 
f (m+n) )

[30 Marks]

are positive integers.

ii. Evaluate the integral [^ -!ar.Jo {4-r



(b) Eliminate the arbitrarv constants a and b from

z2 cotz(a) : (r - o)' + fu * b)',

where a is an arbitrarY constant'

Eiiminate the arbitrary functions /(r) and 9(E) from zll.

q

[25 Marks]

: af @) + rg(a).

[25 Marks]

[50 I\4arks]

e3. (a) Find the general solution of the partial differential equation (PDE) using the

Lagrange's method

oz *.*"- u2:o' tuar-'oy

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

,4 *4 :4r,.-0r 0Y

Q4. (a) Define lhe Laplace and Inuerse Laplace transformations'

(b) Find the following, where ,c is the Laplace transformation: 
.

i. t'la), where a is a constant;

tt. Lle"tl;

iii , lrryl)
'r' ! 

\ss_sf'

[50 Marks]

110 Marksl

[30 Marks]

(.) i. Soh,e the initial value problem using the Laplace transformation;

t" (t) - 3r'(t) + zr(t) : 4e2t ,

subject to the initial conditions r(0) : -3' r/(0) : 5' [30 Marks]

ii. Solve the system of the simultaneous ODEs by using the Laplace transfor-

mation:
rt:r*2U,
a':5r-a

subject to the initial conditions; r(0) : *L, y(0) : )' [30 N{arks]


