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( English Version ) b) Define Euclidean vector space. In a n (finite)

Group - A dimensional Euclidean space if

Answer any two questions. 10 x 2 =20 {a,,a,,...,a,} is a set of orthogonal vectors

1. a)  A=(a;),.,Is a square matrix of order n. then show that they are linearly

independent. 2+3
Show that det(adjA)=|detA|™*!, ne N

and n>3. 5 4. a) i) LetT:R’>— R”be defined by
T(x,y,z)=(2xz,yz). Is T a linear
2bc — a? c? b2 (xy.2)=( yz)
b) Show that c? 2ac - b? a? is transformation ? Give reason in favour

b? a? 2ab - c?

of your answer.

square of another determinant. Hence or 9 3 ]
) . ) ii) Let T, : R® — IR”, be a linear
otherwise show that its wvalue is

(a3 +b3+cd —3abc)2. 2+3 transformation, where 7;(1,0)=(2,3,1),
2. a) Find the values of x, y, z when the matrix T, (1,1)=(3,0,2) . Find Ty(x,y). 2+3
b)  When a real quadratic form will be positive

0O 2y =z
A=|x y -z is orthogonal matrix.
definite ? Reduce the quadratic form

X -y z

2 2 2 .
Write down the matrix A~L. 4+ 1 6x“ +y“+18z° -4yz—12zx to canonical

5 3 1 1 form and determine whether it is positive

b)  Reduce the matrix B = é —% - % - 421 to definite. Find its rank. 1+3+1
6 3 0 -7 Group - B
i . 4+1
normal form and find its rank Answer any three questions. 6 x 3 =18
3. a)  Prove that a finite dimensional vector space 5.  State Cayley-Hamilton theorem related to matrix
has a basis. 5

and prove it. 1+5
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For what real values of 'a’ and 'b’' the equations
x+y+z=1, x+2y-z=b, 5x+7y+az=>b’
have (i) only one solution, (ii) infinite number of

solutions, (iii) no solution ? Answer with proper

reason. 2+2+2

V={(‘; Z), a,b,c,de]R}

_Jfa b).ab,cdelR
W‘{(Zb c]’ a+c=0

Show that W is a substance of vector space V.
Find rank of W and write down a basis of W.

3+2+1
0 x y =z
x 0 z y
Express y z 0 x
z y x O

as product of four linear factors. If x, y, z are
lengths of three sides of a triangle then show that
the determinant cannot vanish. 5+1

Find the eigenvalues and corresponding

2 -1 1
eigenvectors of [-1 2 —1|. Are the

1 -1 2
eigenvectors linearly independent ? Give reason
to your answer. 6
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10. Define inner product of two vectors in a real
vector space. In an Euclidean vector space, show
that for any two vectors «,f || o+p ||S || a || +|| B ||

2 2 2 2
and [[o+B [ +[la—B[" =2 ]| +[[B["]-
2+2+2
Group - C
Answer any four questions. 3x4=12
b%c? bc b+c
11. Show that [c?a? ca c+al=0. 3
a’b® ab a+b
1 2 2 5
12. Let A=|2 1 2|. Show that A“-4A-5I, is a
2 21
1 00
null matrix, where I;=|10 1 0Of. From this,
0 01
show that A is a non-singular matrix. 2+1

13. Let T: R® — IRR® be a linear transformation,
where T(1,0,0)=(L2,1), T(1,1,0)=(2,2,2),
T(1,1,2)=(2,4,0). Find T (x,y,2). 3

14. Find the nature of the quadratic form
x2+y2+2yz+22x. 3

15. W, =L{(1,21),(2,1,1),(1,1,2)}

W, =L{(1,0,1),(1,1,0),(0,1,1)}
Show that W, =W, . 3
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16. If a, b, c are rational numbers, then show that
a2 3 3 3
2
the determinant | 2 b 2 2| can never be
7 7 27
1 1 1 1

Zero. 3

17. Let T: R®— R?be given by
T(xy,z)=(x+y+z,2x—-y—-2).
Find ker(T). 3

18. Let a;,b;, i=1,2,3 be unequal real numbers

b

1
and let A=[a; a, a;] and B=|b,|. Find the

b3
rank of the matrix BA. 3
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