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Note : Attempt Five questions in all, selecting one question

from each Section. Q. No. 1 is compulsory.
(Compulsory Question)
1. (a) If A and B are invertible matrices of order 3, then
prove that (AB)_1 =B IAL. 1%

(b) Prove that determinant of a unitary matrix has
absolute value one. 1%
(c) Prove that eigen values of A2 are squares of the
eigen values of A. 1%

(d) Form an equation with rational coefficients two of

whose roots are 1+5/ and 1-57. 1%
(e) State Descartes’ rule of sign. 1
Section I

2. (a) Prove that every square matrix A can be expressed

in one and only one way as P + iQ, where P and

Q are Hermitian metrices. 2V
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(b)
3. (a)
(b)
4. (a)
(b)
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Using elementary operations, Find the inverse of

matrix A = 2%

wn O =
NN W
W = N

Veritfy Cayley-Hamilton theorem for the matrix

1 0 2
A=|0 2 1 2%
2 0 3

Prove that the characteristic roots of a skew

Hermitian matrix are either zero or purely imaginary.
2%
Section 1T

For what values of ),, L the system of equations :

x+y+z=06
x+2y+3z=10
X+2y+Aiz=U

has no solution, a unique solution and an infinite
number of solutions. 2Yvs

If A is skew Hermitian and (A — I) is non-singular,

show that P= (A+I)(A—I)_1 is unitary. 2%



5. (a)
(b)
6. (a)
(b)
7. (a)
(b)
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Diagonalize :
2 2 2
2x1 + 2X2 + 3X3 - 4X2X3 + 2X1X2 - 4x3xl

by Lagrange’s method. Also find the equations of
transformation. 2Yvs
Prove that the following quadratic form in R3 is

positive definite :
6xf +3x3 +3x3 2V
X1 +3X2 +3X3 —4x1x2 —2X2X3 +4x3x1. 2
Section III

Solve the equation x* —8x> +23x% —28x+12=0
given that the difference of two of the roots is
equal to the difference of the other two. 2
Solve the equation 3x® —19x?+33x—9=0 which

has repeated roots. 2Yvs
Reduce the cubic equation :

2x° =3x? +6x-1=0
to the form z°+3Hz+G = 0, where H, G are
integers. 2%

If o, B, vy are the roots of cubic equation

X +ax? + bx+c =0, find the equation whose roots

o B Y 5y
A By v+ a+P- >
3



8. (a)
(b)
9. (a)
(b)
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Section IV

Solve by Cardon’s method :

X =3x2 +12x+16=0. 2%
Solve by Descarte’s method the equation :

¥t —3x? +42x-40=0. 2%
Solve by Ferraris’ method, the equation :

xt+2x —7x? —8x+12=0. 2%
Show that for all values of ¢, the equation

X +5x2+3x+c=0 has at least two imaginary

roots. 2%



