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Note : (i) Question No. 7 is compulsory.

(it) Answer any four questions from Q. Nos.

1to6.

(iti) Use of calculators is not allowed.

(iv) Show all the steps. Do your rough work

at the bottom or in the side of the page.

1. (a) Define an injective function. Give an

example of a function f:R —> R which is

not injective. 2
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When are two vectors in R? orthogonal to
each other ? Check whether the vectors

2 +]A'+3/% and 3i—2k are orthogonal to
each other. 2

Let T:R2 > R2 be the linear transfor-

mation defined by :

T(x, y)=(x+y,x~y)

Find the matrix of linear transformation
with respect to the ordered basis {(0, 1),
(1, 1)}. 2

Define the eigen vector of a matrix. Check

2| . :
whether L} is an eigen vector of the

. (-5 12
matrix . 2
-3 7
Define a skew-Hermitian matrix. Check
} 0O 1-z) .
whether the matrix . 1s skew-
1+z O
Hermitian. 2

Define the linear span of a non-empty set S
contained in a vector space V. Check
whether the vector (1, 2) is in the linear
span of the set {(1, 1), (1, 0)}. 2
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Define the determinant rank of a matrix.
Find the determinant rank of the matrix

1 -11
2 1 4]. 3
1 01

Check that the projection operator
P:R2 5>R2 defined by P(x,y)=(x,0)
satisfies the polynomial x2 —x =0. 2
Find the equation of the plane through the
vectors i+ j+k,i+j—k,2i+2j+k. Check
whether the vector i + j lies on the plane

determined by these three vectors. 3

Let T be a linear operator on R3 given by
T (%1, X9, x5) = (%] +%xg, X3, X; + X9 +X3).
Find the matrix of T with respect to the
basis {0, 1, 1), (1, 0, 1), (1, 1, 0)}. What is
the rank of T ? 5

Prove that the matrix A=

o O =
S =~ D
oy Ot W
o]
n

diagonalizable. Find an invertible matrix P

so that P-1 AP is a diagonal matrix. 5

P.T.O.
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Let T be a linear operator on RS3
given by T(x;, x5, x3) =

(%] + 2x9 +Xg, X; +X9,X] +2x9 +x3). Find

the kernel and the image of T. 5

Use Cayley-Hamilton Theorem to find the
122

inverse of the matrix |2 1 2]. 5
2 21

Consider the vector space R3 over R with
the standard inner product. Use Gram-
Schmidt procedure to find and orthogonal

basis of R? corresponding to an ordered

basis B={(1, 1, 1), (0, 1, 1), (0, 0, 1)}. 5
311

Find the adjoint of the matrix |1 3 1
113

Hence find its inverse. 5

Reduce the conic x2-4xy+y2=5 to

standard form and hence identify it. Also,
find the associated coordinate
transformation. 5

Let M2(R) be the vector space of 2 X 2
matrices over R. Let U be the subset of all

symmetric matrices and V be the subset of

all skew-symmetric matrices of M2(R). 5
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Show that :
(1) U and V are subspaces of M2(R).

(i) U® V=M2R)

7. Which of the following statements are true and

which are not ? Justify your answer with a

short proof or by a counter-example :  2x5=10

@)

(i1)

(iii)

(iv)

(v)

If S and T are non-empty subsets of a
vector space with T € S, then if T 1is
linearly dependent, S 1is also linearly
dependent.

If S and T are linear transformations such
that S o T 1s injective, then S is injective.

If v, vy are orthogonal to each other, the
set {v;, Uy} 1s linearly independent.

An orthogonal matrix can never have zero
eigen value.

If W1 and W2 are three-dimensional
substances of a five-dimensional vector
space, then W; "W, is a non-zero vector.

P.T.O.
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