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SECTION A
(5Qx4M=20Marks)

S. No. Marks | CO

Q1 Identify n € Z., such that v7v has n linearly independent columns where v7 is
transposed vector of some nonzero 1 x n vector v € R™. 4 co1

Q2 Find the nullity of matrix f(A) where f(x) is a real polynomial defined as

0 0 vy
F0) = (x = 8)(x® — ax? + fx —y) and matrix 4 = [1 0 —/3]. 4 |C0o2
0 1 «a

Q3 Suppose G(n) = number of n x n real matrices T such that T2 + I,, = 0,, (where
I, is identity and O,, is null matrix in R™). Determine G (2025). 4 co3

Q4 2 00
Determine the Jordan canonical form of the matrix A=|2 2 0f Is A

3 2 1 4 CO3
diagonalizable?

Q5 Find the value of ||f(t)||1 where f(t) = et € ¢[-1,1]. 4 co4

SECTION B
(4Qx10M= 40 Marks)

Q6 Obtain the matrix representation [T]z with respect to the ordered basis B =
{(1,0,1),(0,1,1), (1,1,0)} for the linear map T: R®> — R3 defined as T'(x,y, z) = 10 co1
(x+vy,y — 2,z —x). Is T bijective on R3 ? Justify your answer.

Q7 Prove that if a subspace W < V is invariant under the linear map T:V — V then

10 CO2

W is invariant under f(T) for any polynomial f(¢t).




Q8 Suppose A is a real matrix of order n x n satisfying A3 = A. Determine the
smallest set S such that trace(A) € S. 10 cos3
Q9 Consider the set S = {(1,1,—1), (1,1,1)} < R3. Find the orthogonal complement
S+ in R3. Also, show that S+ is a subspace of R3.
OR
Prove that the vector space of continuous functions C[a, b] forms an inner product 10 co4
space with the usual inner product defined as
b
<f,g>= f f(t)g(t)dt where f,g € Cla, b]
a
SECTION-C
(2Qx20M=40 Marks)
Q10 Consider the linear transformation 7: R3> — R3® whose matrix representation is
3 =2 1
(—2 6 —2)
1 -2 3 20 CO3
(i) Find the (generalized) eigenspaces of R3
(i) Find all T-invariant subspaces W such that W c R3,
Q11 Consider the basis S = {(3,1), (2,2)} in the inner product space R? equipped with
the conventional Euclidean inner product. Normalize the vectors of S using Gram-
Schmidt orthonormalizing process.
OR 20 | coa

Obtain an orthonormal basis from the given basis {[_11 _11][1 ﬂ} in the

vector space of all 2 x 2 real matrices M (2, R) equipped with the inner product

defined by < A4, B > = trace(BT A), where BT is the transposed matrix B.






