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Q1

'1

(a) State the necessary and sufficient condition for },ne differential
equaiion(DE) , 

_ It'.

A,I(r,y) dr * Itl(r.A) dy :0 (1)

to be eract"

(b) Verify that the condition for
is satisfied by

[10 Ndarks]

an exact differential equation (DE)

lM(r,y)d,r + N(r,s)d,ylef /(r)dr - 6

if aM a,ry 
^r 

J.
. : i -'"J\r)'oy o:t

120 Marksl
Hence show that an integrating factor can always be found for the
DE (1) if

L (9Y- a" )l/ \.ly d, )
is a frinction of z onlv. [10 ]/Iarksl



[30 Marks]

(c) If, tan tr, is a particuiar solution of the following nonlinear Riccati
equation

4_rr_1:0, (2)
dr

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

l3o Marksl

Q2. (a) If F(D): f p;Di, where D : 'fi 
^ a p;, i :1,...,n, are

constants rittopo 7-0, prorr" the following formulas:

11/;\ _-_ecr = ;71€o', where a is a constant and F(a) / 0;\r/ F1p) r. (rv./

i1(1i) 
lraDjeo'V 

: e^' 
F(D + a) 

l/, where l/ is-a.furfction of e'.

.; s.
[40 Marksl

(b) Find the general soiution of the folior.ving differ4tial equations by

Hence using this method solve the follciwing DE

(a' + 3*a + 2y)dr + (ra + 12 + r)dy : g.

using the results in (a):

(i) (Dn * 2D2 + L)a : 40 cosh r;
(ii) (D'z - 6D + 13)9 : 8e3" sin 2r.

(a) Let tr : et. Show that

rrtu ^ur*:D. .'ri2'" =D'2-D,*dr-*' * dr2'

and

f60 Marksl

*'+:D(D_ r)(D-2),
(1,r"

where D -- !.dt

Use the above results to find the generai solution of the following
Carichy-Euler differentiai equation

(rt D' + 3r2 D2 * rD + B)y : 65 cos (log r),

d
wirere r=# [40Marks]

1
x

Q3.

[20 Marks]



(b)'Define what is meant by orthogonal t;rajectori,es o.f curaes.

Find the orthogonal
coordinates

whereaisaconstant.

[10 Marks]
trajectories of the family of curves in polar

a0

L+0'

[s0 Marks]

[30 Marks]

Q4. (a) Define what is meant by tlle point, ,r : fro,, being
(i) an ord,r,nary ;

(ii) a s,i,ngut,ar;

(iii) a regular si,ngular

point of the DE
y" + p(r)a' * q(r)y :9,

where the prime denotes clifferentiation with respect to r, andp(r) and g(r) are rational functions. -/ i
;s.

:

(b) (i) Fincl the regutar singular poini(s) of fte DE

4ry" +2'y'-7,u:0. (3)

(ii) use the method of Frobenius to find trr" g"rr,;d sorution of
the equation (3). ' . ra1

[70 MarksJ

(a) Solve the foliowing system of DEs:

/,\ dtr dy dz
I -2 3r2 sin(y + 2{'

(;;t d' 
- 

dy d'z
o ^_ 

:_
:r" * a" - Az rz _ 12 _ y2 z(r *.y)'

' lB0 Marks]
(b) write down the condition of integrabilitv of the total differentiai

equation

P(*,A, z) dr * e(r,A, z) d,y + R(*,A, z) d,z : A.

Hence solve the following equation [s nzhrt<s]

(a, + rAz\ dn * (rz * rgz) d,y + (ry * xgz) dz :0. (4)



Q6.

(You may use the integrating factor 11 
: 7 f (xyz) for equation (a)')

[15 Marks]

(c) Find the general solution of the following linear first-order partial

differential equations:

(\) ,'p+A'q- -22;
(ii) r(y2 - ,')P + aQ2 - *')q: '(r2 - a2)'

130 Marksl

(d) Apply Charpit's method or otherwise to find the complete and
' ' t5" .irgular solution of the following non-Iinear first-order partial

differential equation

2rz*pnz -Zqrg*PQ:0'
0z Az

Here,p:frandq: Ar'

(a) Utilize the Fourier series of the function

f(r)=lnl, *1<r1t,

to show that

iL+= cosnlTr-gaalt
'n:L

4lence deduce that

120 Marksl

1
{. [20 ],{arksl

Jr2
.-.
8

[20 Marks]

(b) use Fourier transform to solve the one-d.imensional heat equation

ALI A2I]

; -2 *:o'
subjer:t to the bourrclary con<litions '

U(0, t) : 0, IJ (r,0) : "-' , r > A

and, IJ (r,t) is bounded where n > 0 and f > 0'

[40 Marks]

(")(i)Definethegamma-functi'onf(r)andbeta-fu'ncti'onB(m'n)'
where n'L1n ale positive integers'

111
- - -]---l--+...-12'32 52



(ii) Evaluate the integral

{' ,Gu on
Jo

(You may use the loliowing results without proof

B(trt.n, - 
f (m)f (n) 

',\ / f(m+,n)''

l2o N,{arksj

****r<**>kx*

1,'
t.t


