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Answer Five (05) questions only.

1.

@

(i)

(i)

(iv)

(D

Using existence and uniqueness theorem, determine whether the initial value
ay _ L _ . .
problem rrolalerest y{(0)=1hasa gnlque solution.

[20 marks]
Solve the initial value problem:
2+ 20y =22, y(0) =3. [25 marks]
Solve the following homogeneous differential equation:
2 =2+ tan (%) [25 marks]

Using the suitable substitution, transform the below differential equation into
homogenous form and hence find the solution.
ydy | 2x%iy*-1

x dx x2+y2+1 =0 [30 marks]
[Total 100 marks]
(a) Determine whether the below differential equation is exact or not.
(4xy + 3x*) dx + (Zy +2x*)dy = 0. [20 marks]
(b) Reduce the differential equation ysin 2x dx = (1 + y? + cos 2x) dy into
exact form and hence obtain the solution. [30 marks]
Continued...



(i) (a) Using an appropriate substitution, transform the Bernouili differential
equation, in usual notation, given by

% + P(x)y = @(x)y", n=*0,1
into the form of linear differential equation

i 1 mPeu=(
T+ (1= n)PCOu = (1~ Q)

[25 marks]

(b) Using part (a), or otherwise, solve the differential equation
242y =x3y%x >0 [25 marks]
[Total 100 marks]

(i)  Consider the family of curves given by (x — 2)? + y2 = 2%, where 1 is a

parameter.
(a) Find the differential equation of the family of curves. [10 marks]
(b) Determine the differential equation of its orthogonal trajectories.

: [10 marks]
(c) Hence obtain the orthogonal trajectories. - [10 marks]

(i)  Solve the differential equation (x + v)? (Z—Z) = g?, where a is a constant.
[20 marks]

(iii)  Suppose that a fish population P(t) satisfies by the differential equation is

L =04P(1- ).
If initially P(t) = 500, then determine the population
(a) after t years. . [30 marks]
(b) when t — oo, . [20 marks]
[Total 100 marks]

Solve the following Linear differential equations with constant coefficients:

@  (D®—3D-2)y=540x%" 25 marks]
(ii) (D? + 1)y = secx [25 marks]
(iii) (D—1)*y = xe*cosx [20 marks]
(iv) (D? + 4)y = xsin’x [30 marks]
[Total 100 marks]

Continued...
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(ii)

M

(i)

(iii)

Let y = Ciu(x) + C,v(x) be the general solution of y" + P(x)y’ + Q(x)y = 0.
Show that y = A(x)u(x) + B(x)v(x) is a solution of the second order differential
equation y" + P(x)y’' + Q(x)y = R(x), where A(x) = — f%dx,B(x) = f%dx
and W being the Wronskian of © and v. [30 marks]
Hence, solve the differential equation xZ y” + xy’ — y = x%e*. [25 marks]

Find the general solution of the differential equation y" —y' ~ 6y = t2e~3¢ + cost
using the method of undetermined coefficients. [45 marks]

[Total 100 marks]

Use the substifution u = Inx to transform the ordinary differential equation with
initial conditions '

2z
253 —6x 2+ 12y =0, y(1) = 0,y'(1) = 2
to
LY _ 98 1 19520, y(0) = 0, 2 (0) = 2 [35 marks]
du? du ! T du ’

Solve the following differential equation by reducing into homogeneous form
247y oA
(1 +;c) oz T 1+ x)dx +y =4coslog(l+ x).

{33 marks]

Reduce the equation xyp? — (x2 + ¥? ~ 1)p + xy = 0 to Clairaut’s form by
using the substitution x? = u and y* = v, and hence find the solution.

d
Here p = E%'

[30 marks]
{Total 100 marks]







