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Answer FOUR questions only.

1. (a) Define each of the following terms:
Q) Inverse of a matrix,
(i) Rank of a matrix,
(iii)  Equivalent matrices.

(b) Find the inverse of the matrix 4 where

9 7 3
A=5 -1 4
3 4
1 21 2
. ) 1 3 2 2
(c) Find the rank of the matrix B where B = .

2 4 3 4
37 46

(d) Find the values of the constants aand 5 for which the following system has
(i) no solution,
(11) a unique solution,

(iii) infinitely many solutions,

3



2x+3y+5z=9,
Tx+3y -2z =38,
2x+3y+az=5.

2. (a) The characteristic equation of a square matrix 4 of order # is 1™ =1 =0.
Prove that
2[ 1 n-| n=2 42 n—1 n
=T+ (2 4+27 4 +.24 +4")
21— A 2" —1
where 7 is the unit matrix of order ».

(b) Transform (reduce) the following quadratic form to canonical form by
an orthogonal transformation and state the corresponding modal matrix:

3x] +5x2 +3x2-2x,x, + 2x0,%, —2,%,.

3. (a) Find the general solution of each of the systems of simultaneous
differential equations, given below:

(1) %, =x+x, —x,
x, =2x +3x, —4x,

X, =4x +x, —4x,,

(i) x =3x —x, +2e”

X, =4x —x, -2,

(i) %, =—x, —x,

¥, =4x +3x,.

4. (a) Find a sinusoidal solution of the following system of equations:

X, = 8x, —5x, +sin 2¢

%, =10x, —~ 7x, + 2 cos 2t.

(b) Find the general solution of each of the differential equations given
below:



2
(i) 3x ‘;xy —4x%+2y =0,

2

2
(i) x2 %~x?d;—3y: logx, x>0.

5. (a) A change in coordinates from (x, ¥) to ({, ¢) is defined by = x> +y and
2

¢ = x> — y. Given that u is a function of the two variables x and y, find 8—7;{
X

2
u, . o .
and 57 in terms of partial derivatives of u with respectto ¢ and ¢ .
Y

(b) Hence show that the second order partial differential equation
2 2 2
—a—ﬁ—l%—4x2—a—uzo (x = 0) reduces to Ou

2 3 =0, when the variables
Ox” x Ox - Oy

are changed to { and ¢.

6. By using the method of characteristics, find the general solution of each of the following
differential equations:

(@ (x+y) a—ay =

ou au]
—u,

Ou Ou
b) x——+y—=12u
()xax yay u
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