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1. Answer the following questions as directed : 1x4=4
a) If a, B,y be the roots of the equation,

3 2
a,x’ +ax* +a,x+a; =0 , then sum of the roots are :

i) —a,/a, ii) —a, /a, iii) —a; /a, iv) —a,/a,
(Choose the correct option)

b) Show that, IA" == [A[ . Where 4 is a square matrix of order 7.

¢) Every diagonal elements of Hermitian matrices are
(Fill in the blank)

d) IfAisa4x3 matrix and its row-rank is 2, what is the maximum
number of linearly independent columns ?
i)2 ii) 3 1ii) 4 iv) 1
(Choose the correct option)

2. Answer the following questions : 2x3=6
a) Solve the equation,

%% —=5x2 —16x + 80 = 0, the sum of two of its roots being equal
to zero.
b) Show that the inverse of a non-singular matrix is unique.
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0000
3. Answer any three of the following questions : 5x3=15
a) Prove that every algebraic equation of degree n has only n
roots.
=3
b) Show that the vector b=| 8 |isnotinspan {51 672} , Where
1
1 5
a,=|-2|and a,=|-13
3 -3
011
c) Find the inverse of the matrix §={1 0 1 |and show that
1 10

b+c c+a b-a

the transform of the matrix A=|c-b c+b a-b|bys.
b-c a—-c¢ a+b

i.e S45 is a diagonal matrix.

d) Prove that - "The characteristic roots of a unitary matrix are of
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unit modulus".

¢) IfA be any square matrix, prove that A+ 4%, 4 4%, 4°4 are all
Hermitian and 4— 4° is skew-Hermitian.
f) Suppose V is a vector space of dimension n. Let

8= {v,,vz...v,,,},m <n, be alinearly independent subset of m
vectors. Show that S can be extended to form a basis V,

4. Answer any two of the following questions : 10x2=20

a) i) If the roots of x’+3px’+3gx+r=0 are in harmonic *

progression, prove that, 2¢° = r(3pg—-r). 5
ii) Find the condition that the roots of the equation
x* + px? +gx+r=0 arein 4P. 3
iii) State the fundamental theorem of Algebra. 2
b) Determine the characteristic roots and the corresponding
8 -6 2
characteristic vectors of the matrix, 4=|-6 7 -4|. 10
2 -4 3
¢) i) Define Circulant determinant and Vandermonde determinant
for n' order. 4
i) Let P and Q be non-singular matrices. Show that if,
P 0 Pt 0
A= then 4™ = e 4
0 Q 0 0
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iii) Determine the eigenvalues of the matirx, 4 =

[T = I
o o X
o O 0
N

d) i) Prove that the quadratic form

6x; +3x] +14x2 + dx,x, +18x,x, + 4x,x, in three variables is

positive definite. 6
if) Solve completely the system of equations : 4
X+y+z=0
2x-y-3z=0"
EEE
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