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Note: Question no. 7 is compulsory. Answer any:
four questions from Questions no. 1 ta 6. Use of
calculators is not allowed.

1. (a) Consider the real vector space M (R), of all
n X n matrices with entries from the set of -
real numbers with respect to the usual
addition and scalar multiplication of
matrices. Find the smallest subspace of
M, (R) which contains the identity matrix.
Also show that the set of all symmetric
matrices is a subspace of M (R). 5

(b) Show that the map: T: R* - R? given by
T(%;, Xo, Xg, Xg) = (2%, + Xg, 2X3 +X,) is @
linear transformation. Find its image and
the kernel, - -5
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2, (a) Show that if u;, uy, ug, u, are linearly
independent vectors in a vector space V over
a field K, then u; + uy, ug — uy, uy + uy are
also linearly independent.

2 1

(b) Show that the matrix { 0
1

:l is congruent

to the identity matrix.

(¢) Use the Cayley-Hamilton fheorem to find
3 1 1

the inverse of the matrix (1 3 1].
1 1 38

3. (a) Consider the real vector space
A={(a,b,c,d) | a,b,c,de R,2a+3b=c+d}]
Find dim A. Also find two distinct subspaces
B, and B, of R* such that

A®B;=R'=A®B,
(b) Using the Gram-Schmidt procedure, find an

orthonormal basis of C2 corresponding to the
ordered basis {(1, 1, 1), (1, 1, 0), (3, 0, 0)}.

4, (a) Let T be a linear operator whose matrix with
respect to the standard basis is given by
2 1 1

|1 1 1|. Obtain the matrix of T with
11 0
1 1 1
respect to thebasis < (1|, (1], |0
1 0 0
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(b) Find the orthogohal canonical form to which
the following quadratic form can be reduced.
Also obtain a set of principal axes.

2 2 2 i
X] + X5+ X5 + lex2 +2x2x3 - 2}:31(1 7

5. (a) Find the ‘eigenvalues and eigenvectors for

0 1 1
the matrix A= [1 0  1]. Also decide if
1 1 0
A is diagonalisable. i 5
(b) = Find the domain of the function f, defined by
flx) = \/5i_ . Check whether or not 2 is in
~-X
the range of f. ' : S

(c) Give an example, with justification, of a
‘binary operation which is not associative. 2

6. (a) Can Cramer’s rule be used to solve the
following system of equations ? If yes, use
the rule to solve it. If not, solve the system
using the Gaussian elimination method.

2x+3y+z=7'

x-3=2y-2z ‘

3x-y—-4+z=0 : 5
(b) Provethat C*C~c% | 5
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7. Which of the following statements are True and
which are False ? Justify your answer with a
short proof or by a counter-example. - 5x2=10

(a) The operation *, defined by x % y = 1og (xy) is
a binary operation on S, where |
S={xeR| x>0}

(b) If o and B are eigenvalues of two n X n
matrices A and B respectively, then o + B is
an eigenvalue of A + B.

(¢0 If S and T are linear transformations such
that SoT is defined and is 1 — 1, then S is
1-1.

@ T:R3xR®— R:T(xy, X9, Xg), (7, Yo, ¥3) =
(%) +Xg + X3) . (y; + Y +¥3)
is an inner product on R_3.

(e) {India, -5, Jamila} is a set.
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