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01 (a) Find the general solution of the simultaneous differential equations:

X, =X
Xy =X, =Xy
Xy, =X, +X;.

where the dot (.) denotes the derivative with respect to a variable ¢ .

(b) Using (a) or otherwise, write down the general solution of the following system:

¥ =x
Xy =Xy =Xy
X =X, +X,.

(c) Consider the first order system:
% =-2tx+3y’
y=-3x(1-y)
with the initial conditions x(O) =-1 and y(()) =2.
Use Euler method with step size #=10.1 to compute approximations for x(t) and

y(1) attime r=0.land =0.2.

02 (a) Solve each of the following problems:
O W) +ux)=0; u0)=1,
()  Xu"(x)+xu'(x)+u(x)=0; (x>o0), u(l)=0, u(e) =sin(l),

(i) (I=x?)u"(x) —xu'(x)+4u(x) =0 (0<x<1) u(0)=0,2'(0)=1.

Sk



(b) Suppose u(x,y) = f(»* —x)+ g(y*+x) is the general solution of a partial
differential equation in the region y > 0. Find the particular solution which

satisfies the additional conditions u(x, y) =1+ x? ,%i(x, )=2x.
7y

03 (a) Find the general solution w = w(x, y) of the partial differential equation:
o*w 3 ?lv. ~0
Ox0y Ox
(b) The function u(x, y) satisfies the partial differential equation:

2 2
xz_a_zi__l_éﬁ_6x2?£+ x+__l._)21£=0 (x;&())_
12x ) Ox

(i) Classify the equation as hyperbolic, parabolic or elliptic.

(i) Show that characteristic coordinates may be chosen to be
c=y-3x" and ¢ = y+3x°.

(iit) Use the characteristic coordinates and the chain rule to transform the above
partial differential equation to its standard form.

(iv) Hence, using the result of part (a), find the general solution u = u(x,y) of the

equation.

04 (a) Show that Eigen value problem
X"(x)+AX(x)=0 (0 <x<7) with
X'(0)=X(x)=0

. (2n-1)? . .
has Eigen values 4, =-———— and corresponding eigen function

X, (x)= cos(zn{l)x (n=1,23,.) .

(b) Consider the following differential equation
(4x +1)*u"(x) + 2(4x + D' (x) —u(x) + Au(x) = 0 with the boundary conditions
'u(0)=0 and u(1) =0.

By using the change of variable x = i—(z‘ —1), find the general solution of the

differential equation for the case 4>5 .



05 (a) Find the general solution of the following partial differential equations by using

the integrating factor method.
1

G &N 1 o0 e 0,y % -1),

Ox x*(1+y)
2
(i) y 0 g)(/;;y )_ au(az’ ) _ xp* cos(xy).

(b) Find the general solution of the following pair of partial differential equations:

a_u: 5y*x—3cos3x
s xet
Ox 7
(¢) Find the set of characteristic curves for each of the following differential

equations,
(1) x%+y—a—7{—u=0; (x=#0),

Ox oy
(ii) x2§ili— 2—6—23—:4-0- (x#0,y#0)

ox* Y 83/2 ’ Y

where u is a function of x and y only.

06 (a) Find the sinusoidal particular solution of the system of equations:
4%, + X%, + 3%, +6x, +4x, =2sin2f —cos 2t
X, +4%, +3x, +4x, +3x, =cos2t.

(b) Solve the following inhomogeneous system:

X, = x, +2x, +6¢™

. 3¢
X, =2x,+x, +2e”.
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