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Qi.(a)Statethenecessaryandsufficientconditionforthediffereniial
equation (DE)

M(r,y) dr * N(r,Y) da : a ,

to be eract

(b) Verify that the conditiotr for an exact difierential

is satisfi.ed bY

IIVI(r,v)d'r + N(r,v)d'vle[ f@)d'r - o

(1)

frO Marksl

eguation (DE)

1
t. ,J

[20 Marks]

Hence show that an integrating Iactor can always be found for the

DE (1) if r / aM a.^/\
-I 

- 
- 

-- 
|

/f \Ay 0"/
is a function of r only' [10 Marksl

Hence using this method solve the following DE

(a' + 3rY + ZY)d'r + (ra + 12 + r)d'Y : g

[30 Marks]

if i

aM :2! *t/ f (r)0y 0n



(c) If, tan r, is a particular solution of the following nonlinear Riccati
equation

(2)

then obtain the general solution of the equation (2).

[30 Marks]

q2. (a) If f(D):f,noOt, where O = *andp6, 
,i:1,...,??, are

constants *iiiopo f 0, prove the fbllowing formulas:
1i(i) fGD""": aft;"*", where a is a constant and F(a) / 0:

qii) 
=!e", v : eo*;i -l v. rvhere v is a function of r." F(D)" " reis

[40 Marks]
(b) Find the general solution of the foilowing differentiar equations by

using the results in (a):

(i) (Dn - 2D2 * I)y :40 cosh r;
(ii) (t'? - 6D + 13)g : 8e3'sin 2r. / ''

loo Marksj'

Q3. (a) Let tr : et. Show that *,

,4:o. ,'9:D2-D.ar drz .1
t

t 
,'{t ,'#: D(D - 1)(D - 2), 
i

where O: !
dt [20 Marks]

use the above resurts to find the general solution of the following
Cauchy-Euler differential equation

(*t Dt + Jr2 Dz * rD .7 g)g, : 65 cos (iogr),

where n: !.
dr l{0 Marksl

(b) Define what is meant by orthogonal tralectories of curues.

[r0 Marks]
Find the orthogonal trajectories of the family of cur,res

a0' I+0,
2



whereoisaconstant.

t

Q4. (a) Define whab is meant by the point, ,tr : r0,, being
(i) a" ord,inary;
(1i) a singularl
(iii) a regular s,ingular

point of the Dtr

Q5. (a)

'[ .ln ,,"'

,tjfl 
*"'fg 

AUG 2o1J
'ir'
tat t

a" + ptn).a, * q(r)y :9,
where the prime denotes difierentiation with respect to r, ancl
p(r) and g(r) are rational functions.

(b) (i) Find the regular singular point(s) of the DE
130 Marksl

(3)4ry" +2y' - Ty :9.
(ii) use the methtrd of Frobenius to find the general solution of

the equation (3).

[70 Marks]

Solve the following system of DEs: t , "

,,,d, du dz : ,
lf!-- :+,| -2 3r2 sin(y * 2r)' ,
/::\ dt dg dz Ilrrl -..- 

-\"t frz *A2 - Uz - rz - sz _rz : 4r, _rr.

[Bolvlarks]
write down the condition of intelrabiiity of thq total 

"d$erentialequation

P(r,y, z) d,x * Q(r,y, z) d,y + R{*,y, z) dz :'0.

(b)

[5 Marks]
Hence solve the following equation

(yz * ryz) dr * (rz + ryz) dA * (rA * ryz) dz : 0. (4)

(You may use the integrating factor lr : Il@az) for equation (4).)

' 115 Marksl
(c) Find the general solution of the following linear fi.rst-order partial

different ial equaLions:



(d)

(i) ,'p * y2q: -z2i
(11) r(y2 - ",)p 

i y(r, ^ ,r)q: z(r2 _ 
az).

[30 Marks]
Apply Charpit's method or otherwise to find the complete andlhe singular solution of the following non-linear first-order partial
differential equation

2rz-prz -2qry*pa:0.n- ozHere.p:i1 ando:-dr ,_ f 0y.

[20 Marks]
Utilize the Fourier series of the function

f(r):lrl, _1<x1r,
to show that

f t-rl:_ i cosn.* _ elrl - r\#
=4"n:l

l
'lt

' *{
i

[ao Marks]
(i) Define the gamma-functzon f(r) and

where m,n are positive integers.
(ii) Bvaluate the integral

Q6. (u)

Hence deduce that
. .l2D Marks]

. /, o

11
-L-I_Iot ' -, l '' g

o-

[!0 Marks]
(b) use Fourier transform to solve the one-dimensionar neJt equation

au _"}ru _n0t -Ar2 *"'
subject to the boundary conditions l

,{ U(O,t) :0, (J(r,O) : e-', r ) 0

and U(r,f) is bounded where r ) 0 and , > 0.

rT2 1
G:_

B 12.

(")

[t rt"*or.
Jo

(You niay use the following results without proof ,

B(m.n\- f(rn)f(n) .,

' l(* + ')''

beta-function B(m,n),

*********,k

4

[20 Marks]


