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(1) (a) Find the general solution of the following system of simultaneous differential equations:
X, =T7x,—3x,
X, ==9x, —2x, +3x,

X, =18x,—8x,; .

2
(b) (i) Find the general solution of the differential equation
d’y _dy
P x—=-3y=0.
x 2 x e 3% |
(ii) Find the solution of paft (i) for which y =3 and % =0, when x=1.

(2) (a) Solve each of the following partial differential equations:

1
.. Ou 1
(1) xa-i-—-x(l-i_yz)
2

.. 0%y
1
(ii) log, oy

u+ 2yxex(l+y )= 0; u=u(x,y)

=x+y.

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

6_u=x2 +3y+e™”
Ox

Q—Li=y2+3x—e""y.

(3) (a) Show that the eigen value problem
X' (x)+AX(x)=0, X(0)=X(n)=0, (O<x<m)

has eigen values A, =#n’ and corresponding eigen functions X, , =cosnx;n=0,1,2,...



'(b) Use the change of variables method to find the general solution, in terms of x, of the
differential equation

dy __dy :
(1—x2)-d—xz——xzx-+4y=0 ; (0<x<1).
(4) (a) Find the sinusoidal particular solution of the system:
¥ +3x,+x, =sin2¢

X, +x, +5x, =cos 2t —sin 2t.
(b) Draw the characteristic curves for the partial differential equation
—3——a+4u =’ ; where u=u(x,y).

Hence find the general solution of the partial differential equation.

(5) (a) State the conditions satisfied by 4,B and C for the second order semi linear partial
differential equation ,
o%u o*u o*u
A(x,y)—+B(x,y)—+C(x,y)—=F(x,

to be classified as hyperbolic , parabolic or elliptic, in the above 4, B, C are independent
of u and its derivatives.

(b) (i) Using the change of variables
E=2y+x* , p=2y—x*
reduce the equation

xzaz—l;—az—lzl—4xzzu—+(4x+y)a—u=0 ; x#0
oy ox oy X/ ox
to the form

o*u __{lei_o

dqdp op

(ii) Show that the general solution of the above equation is of the forrh
u(x,y)= g(x2 +2y)+e(x2+2y)h(2y—x2).
(6) (a) Find the general solution of the simultaneous differential equations,

% =8x,—5x,+¢'
i, =2t +10x, - 7x,.

(b) Consider the above system of equations where x, =1 and x, =1 when =0 . Use the
Euler method with a step length of 0.1 to calculate approximations to x, (0.2) and

X, (0.2) . Clearly indicate your calculations at each step.
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