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SECTION "A"
U0 Q.x 1 : 10 marksl

Fill in the blank space(s) by writing most appropriate word(s) or symbols(s).

A rectangular matrix with a finite number of rows and a single column isl.

2.

J.

4.

6

7

If A=b,,lr,rwith a,, =t'*i,tnen ff att= l, is

The rank of a quadratic form remains invariant under transformation.

A real Hermitian for q(x) is positive semi-definite (PSD) if when

x + g, a zero vector.

The matrix D having the eigen values of A as the diagonal

element is called spectral matrix for A.

A matrix B over a complex field C is called normal if, and only if B
with its tranjugate B*.

5

Two quadratic forms over a field F are

forms are congruent over.F.

iff the matrices of their

The product of characteristic roots of U =l', ;] ,t8.

9.

10

For a matrix A, AAr is

A linear transformation y: Ax in frn is isometry if A is

SECTION "8"
[0 Q.x I : l0 marks]

Fill in the blank space(s), DO NOT TICK, by choosing the most appropriate answer from
among the given ones.

1 1. The trace of the matrix A =

22
2-3
23
2)

3l

I
[-1; 0; 1

is

)



t2

13.

14

15.

t6

A total number of inversion in 413223 is

12; 3; 5; 7l

The kernel of Lx : (x, € - 1) is

[-l; 0; 1; m]

The determinant of a square matrix U over a field of complex number is eio, where ct

is

[natural; integer; rational; reall

The composite transformation Lo K for two transformations K and L defined by L(x,

y,z)= (V x + / - z) andK(x,y) : (x-y y x) is-.
[(0,0); (x,0); (Y,0); (r,0)l

For a linear transformation T on fr2 defined as T(x, y) : (x+y, x), T-l(3, 2) is

lG2, -l); v(-2,1) (2, -l);

If a linear transformation L:V +V has matrices A and B with respect to two different

bases of a vector space V, then there exists a 

-matrix 

P such

that B : P-rAP.

fsingular; non-singular; scalar; identity]

(2,1)l

t7.

18. The determinant of the matrix

19

[8; 10;

20.

Im>n; m<n;

with i2 - -1, is 

-.

l+i I

ll

[-1; 0; l; 2]

If A is matrix of order 15, then adj(tl - A), I being an identity matrix, is a regular l.-

matrix of degree

Let {xt, x2, .. ,xn} be a basis in the vector space Vn over the field F Then, any set of

vectors Ut, yz, ... ,/*) are linearly independent in Vn over F if

t2; 141

m=n; m>nl
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SECTION "C"
[3 Q.,7:21marks]

Define a complex tranjugate and Hermitian matrix with examples. For a square
complex matrix A, prove that A + A* is Hermitian. lZ+2+31

Discuss the method of obtaining the inverse of a matrix by the principle of portioning.

Also, use it to find the inverse of matrix I = I

t2

l4
and verify the result.

[3+3+l]
OR

Define a row-equivalent canonical (RC) form of a matrix with example. Also, show
that two matrices of the same order are equivalent if and only if they have the same
rank. [Z+l+4]

3. Define a bilinear form from vector space V, to Vn over the same field F and

equivalent bilinear forms. Prove that the bilinear form of the matrix A =

equivalent to its canonical form.

[2+2+3]

SECTION "D"
[6Q.r4=24marks]

State_the Cayley-Hamilton Theorem for the characteristic polynomial and verify it forlt 21
u =1, 

3l

For given square matrices A and.B of order n, show that (A + B1t = Ar +.8r, where
the symbols have their usual meanings.

6. Determine the eigen values and eigen vectors of the matrix n =l' 6l

Lr 2)

lz l rl
lo z zlis

[,22)

4

5

OR

I



Show that the matrix A(1) =

lt"+t o I
B(1)=L o t,_t+t).

fr -.t.+t
l+.f

t-.2;

Q.+\(t +2)
is equivalent to the matrix

7

8

Find the matrix of T: E3-+82 defined by T(x, /, z) : (2x - y *32, x - 2y + 4z) relative
to the bases {(1, 1, l), (1, 1,0), (1, 0, 0)} and {(1, 2),(2,3)}.

Use matrix method to find the solution of the system of linear equations:
xr*2xz*3xt= 14,2xt+ 5xz'l2xt: 18 and 3xr + xz* 5xz:20.

9. Examine whether the real quadratic form 5x2 +7 y' +822 -2xy + 4xz +2yz is positive
definite or not.

SECTION "E"
[5 Q. , 2: 70 marks]

10. Prove that, for any two non-singular matrices A and -B of order n, (AB)-t - Br A-l

ll Prove thatthe transformation L defined on fr2by tx: L[xr xz)r:lxt-xz, h + x2]r

is an isomorphism on 82.
OR

Show that every quadratic form xrAx can be reduced to a diagonal quadratic form
yrDy by means of an orthogonal transformation P, where the diagonal elements of D
are the eigen values of A.

13 Show that the set of vectors xt : [ 3 3]r, xz: l-1, 2, 2lr and x: : [1 I l]r form a
basis in fr3.

14. Prove that the mapping T defined on fr2 by T(x,y) : (x * y, x - y) is linear.

15. Prove the identity, using the properties of determinant,

1ll
obc
1 ti 3aDc

= (a - b)(b - c)(c - a)(a + b + c) .


