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1. (a)
(b)
2. (a)
(b)

Solve the following homogeneous system:

31 -1 1
20 =|1 3 ~1 |x(), x(0)=| -2 |; where x=[x x, x,].
33 -1 -1

Hence or otherwise, write down the general solution of the system

31 -1
#0)=|13 -1 |x(0),
33 —1

Let u be a function that satisfies the partial differential equation

2 2
_a_ﬁ_léﬁ~4yza—z:0,where y#0.

o' yoy ox’?
Find 4,

(i) ifuis a function of x only and

(ii) if u is a function of y only. -
Using the change of variables & = x—ct and ¢ = x +ct reduce the equation
_aj}i Y @ o*u

5 —¢"— =0, where ¢ is non zero constant, to the form =0.
ot Ox 0&0¢




3. (a)

(b)
4. (a)
(b)
5. (a)
®)

Show that the boundary value problem
u"(x)+4u'(x)+(4+ Du(x)=0, u(0)=u(1)=0

has eigen values A, = n’z* with corresponding eigen functions

u,(x)= e sinnrx, n=1,2,...
Use a suitable transformation to find the general solution of the equation,

x'y" =63/ +10y = 05 x > O with x(1) =~1 and /(1) = 7.

Find a solution of the system of equations given below:

%, +10x, +6x,—6¢' =0

X, +6x,+10x, —4e' =0.

Consider the following system of equations:
x, =3tx,+4

X, =tx;,—x,—e', wherex, =5and x, =2 ats=0.
Use the Euler method, with a step length 0.1 to calculate approximations to x,(0.2)

and x,(0.2).

Find a sinusoidal solution of the system of equations given below:

X, +4x,+3x, =2sin 3t —cos 3¢

X, +2x,—2x, =-3sin 3¢ + 2 cos3t.

Find the general solution of the following system of simultaneous partial differential

equations,

ou .

— =3x’y-asinax
ox

ou _

Ey— = x3 —e y'



6. (a)

(b)

Sketch the characteristics curves for the partial differential equation

_2@——4%—1-511 =" u=u(x,y).
Oox

Hence, find the general solution of above partial differential equation.

Solve
o) y_gyLnyzu =y

... Ou
(i) — —wutan x =cosx.
Ox

where u is, in general, a function of x and y only.




