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( English Version )
Group - A
Answer any two questions. 10 x 2 =20
Let A=(aij axns > 2 and |[A|#0. If
Aadj A=|A|™ I then what will be the
value of ‘m’' ? With the help of this or

otherwise, show that (i) |adjA|=|A |n_1

and (i) adj(adjA)=| A2 . A. 1+2+2
Show that
b+c)® 2 b?
c? (c+a)2 a? =2(bc+ca+ab)3,
b2 a2 (a+b)?
(abc#0).
5

In a vector space V, prove that vectors

0,0q5...0, €V will be linearly dependent if

and only if one of the vectors is a linear
combination of the preceding vectors.

3+2
Define Euclidean space and give an
example of it. Let V be an inner product

space and y,zeV . If (x,y)=(x,z) for all
x €V, then show that y = z. 3+2

RSEREERE
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3. a)

Show that

a3 a2 a?

1 a 1
A=|b3 b% 1|=(ab+bc+ca)|b® b 1f.
3 %1 2 ¢ 1

Hence show that
A=(ab+bc+ca)la-b)(b-c)lc—a). 2+3

W, and W, are two subspaces of a vector

space V, show that

W + W, ={(oq +ay);0; e Wy,05 eW,} is a
subspace of V. Show by an example that

W; W, may not be a subspace of V. 3 + 2

Find row rank and column rank of A and
write the rank of the matrix A.

1 -1 -2 -4
2 3 -1 -1
3 1 3 -2
6 3 0 -7

A= 2+2+1

Write down the matrix related to the

quadratic form

2x? + 5y2 +10z2 + 4xy + 6zx +12yz ;

reduce it to canonical form and find rank

and nature of the quadratic form. 1+ 2 + 2
Group - B

Answer any three questions. 6 x 3 =18

S. State and prove Cayley-Hamilton theorem related
to matrices. 1+5
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Define a basis of vector space. In a finite
dimensional vector space V, 0Op,0ly. .0, eV are

linearly independent vectors. Show that the set
{oq,05...,0,.} will form a basis of V or can be

extruded to a basis of V. 2+4

With the help of orthogonal matrices reduce

2x2 - dxy + 5y2 =6 to canonical form and find

the nature of the conic. 2+2+2

Find the real values of A & u, such that the

system of equations
x+y+z=1

X+2y—-z=p

Sx+7y+iz= ;12
have (i) unique solution (one only), (ii) infinite

number of solutions, (iii) no solution. 2+2+2

2 -2 0
Find the eigenvalues of the matrix [— 2 1 - 2] .
0 -2 0

Find also the eigenvectors corresponding to
negative eigenvalue. 3+3

Let T: R%? — IR? be a linear transformation,
such that T(1,1)=(-2,3), T(1,-1)=(4,5).

Relative to the ordered basis {(1,0), (0,1) } of R?
find the matrix of the transformation T. 6
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11.

12.

13.

14.

15.

Group - C

Answer any four questions. 3x4=12

For what real values of ‘a’ the vectors (1,-2,1) and

(1,a,a2) of R® are orthogonal ? Taking these

two vectors form an orthogonal basis of R3.

1+2

If A=|b; by, bs| isan orthogonal matrix
¢ S C3

then show that the equations

ay Xy + agXy + agxz =0

have a solution. 3

Let T: IR> — IR be a linear transformation
such that T (0,1,0) = (2,1,1), T(1,1,0) = (2,2,2),

T(1,1,2) = (4,6,4). Find T (x,y,2z), for (xy,2) e RS
3

In a real inner product space V, for a,p € V show
that || a+f || < || o || + || B ||, symbols have usual

meaning. 3

Verify Cayley-Hamilton theorem for the matrix

A=[g ‘ﬂ and find A™L. 2+ 1

B.Sc.-11355-P



3 QP Code : 18UT106EMT5 QP Code : 18UT106EMT5 4

16. Without expanding show that

b202 bc b+c
c2a2 ca c+al|=0. 3

a2b2 ab a+b

17. Transform the augmented matrix of

2x1+x2=6
x1+x2=1
x1+x2—x3=8

to row reduced echelon form and show that the
system is inconsistent. 3

18. M2={(g Z);a,b,c,deﬂ?}

V={(_ab chj;a,b,ce R}

Show that V is a subspace of M,. Find a basis
of V. 2+1
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