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Q1. (a) state the necessary and sufficient conditjon for the ordinary dif-
ferential equation (ODE) "r

NI(*,s) d,n * N(r,il da :0 
1

to be eract. ' ! [10 Marksl
.T L J

Find the general solution of the ODE

lry sin(ry) - cos(ry) - e2,)dr - la, - 12 sin(ry)]da : 0.

(b) Solve the nonlinear first-orcler Bernoulli's equation

[60 Marks]

duy*a -+ )'1 - a3E3 : 0.*dr r aL

I

[3o Marks]

Q2. If Ar: r is a particular solution of the nonlinear Riccati equation

9-*'r'-(!-zrn),-rE:odr"\z
then obtain the general solution of the equation.

[100 Marks]



Q3. (a) Let D' = d,f d,r be a differential operator. Obtain the general

solution of the ODE

(Du - n2 - Zn)E : 44 - 76r - 48n2.

[50 Marks]

(b) Find the general soiution of the Cauchy-Euier differential equation

- cl,3u ^ rl'2tt
*t*; o,i + 2r2#: sin(In r) + r'

d,T.o Ar"

[ro Marks]

Q4. (a) Define what is meant by orthogonal trajectories ofcurves.

[ro Marks]

Find the orthogonal trajectories of the family of curves

r:o(1*cosd)

in polar coordinates, where c, is a constant.

;s.
(b) F'incl the general solution of the simultaneous ODEs

3

(D' + D + 1)r + (D' -t I)E : s{
(D" + D)r"l D'a : e*',

l
[{0 Marks]

t .,i
where D: dldt. I
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