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Answer FOUR questions only.

1. (i) Define the eigen values and eigen vectors of a given matrix.

(ii) Let an eigen value of A be A(z 0). Then show that an eigen value of 4™ is

1
A
_ 21
(iii) Find the cigen values of 4 where 4= 3 1 . Hence find the eigen
_ L1
values of 47"

(iv) Determine the algebraic and geometric multiplicity of 4 where

1 2 2
A=10 2 1]

-1 2 2

2. () Determine the values of & for which the following system of equations has
non-trivial solutions, and find them.
2x+3by+3b+-4z=10,
X +4y+5b 4722 =0,
x +y+50 +42=0.



(ii) (a) State the Cayley-Hamilton theorem.
(b) Use the Cayley-Hamilton theorem to determine

| 4 6 6
A7, A7, A4S 1 3 2
-1 -4 -3

(iii) Determine a, b and ¢ so that 4 is orthogonal, where

0 2 ¢
A=|la b -—-c|.
a —b ¢

(iv) Find a real symmetric matrix C such that O = ¥"CX for each of the
following quadratic forms.
(2)Q =6x —dx,x, +2x2,
(b)0=(x, +x, +x,)%,
(©)Q = 4xx; + 2x,x; +x7.

3. (i) Find the general solution of each of the system of simultaneous differential
equations, given below.
(a) X, =7x, —x, +6x,
x, =—10x, +4x, —12x,
Xy =-2x +x, —x
(b) X, =3x, +x, —x,
X, =X +3x, — X,
X; =3x +3x, —x,
(ii) Solve the following systems of differential equations given below.
(a) % =x +2x, +6¢'
X, =3x, +2x, — 6e”
(b) % =3x, +x, —2sint
X, =4x, +3x, +6cos¢
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ﬁm Find the general solution of each of the differential equations given below.

(a) .'x:2 ixf 4xd‘;+ 6y=14x-6

dl
(b)Y x* ??:+ 4x%+2y =4lnx
.

tii) Solve the boundary value problem,
u"(x)+mu(x) =0, u(@)=u(l), u'(@=u'(l).
(iii) Find all the eigen values and eigen fiunctions for the boundary value

problem y*+Ay=0, p(0)=0, y'(2x)=0.

5. (i) A change in coordinates from (x, ¥} to (g, ) is defined by ¢=x*+y,

. . . . " & .
¢=x" — y.Given that u is a function of two variables x and y , find — interms

of partial derivatives of u with respectto ¢ and ¢.
(ii} If the density p is a function of ¥ and y, show that under the transformation

¢ =x"—3?, &=2xp, the first order partial differential equation

xd'o ya—‘r——O becomes 9p _ 0, provided x* +3*==0. Hence find p asa
3,«. 6_}) ) aC
function of x and y.
du  Bu
(iiiy Solve the partial differential equation A—OT- - y5——3u =0 with v = x*when
X hy

y=1

6. (i) Suppose that /and g arc arbitrary single variable functions. Show that the

function 1= F(x* — v} + g(x* + y) satisfies the equation

(i) Use the change of variables g=x+y* and #= y, 1o find the general solution

of the equation

L



2 2 2 72 2‘.
LU gy B 20 YOou P (x=0, y=0).
Ox Oxay y* xdx yoy '

(iii) Use the method of characteristics to solve the equation
Z 2

A a—zzi—x2 E;—yz 4.7c+~1—)@+x2 4y+—1— Gu_ 0

Ox oy x/ox y /oy

in the regionx >0, y>0.



