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Q.1

Q.2

1. All questions are compulsory

2. Figures to the right indicate marks.
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SECTION |

If Ais an m x n matrix and B is an n x p matrix, then show that
(AB)T = BTAT
where AT denotes transpose of matrix A.

Verify (AB)T = BTAT for A = (é (2)) and B = (é i)

Attempt any two of the following:
Let A be an invertible matrix. Show that A can be expressed as a product
of elementary matrices.
Solve the following system of linear equations using Gauss Elimination
method:

2x—y—z=2

X—y+z=2

3x—2y+z=5
Define
(a) Symmetric matrix
(b) Skew Symmetric matrix
Further show that every square matrix can be expressed as a sum of a
symmetric and a skew symmetric matrix.
Find inverse of A using elementary row operations:

1 4 3
A= (—1 -2 O)
2 2 3

Let V be a vectorspace over R. Let S be a subset of V. Define linear span
of S. Prove that L(S) is the smallest subspace of V containing S.
Attempt any two of the following:
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Let W;and W, be subspaces of a vectorspace V. Prove that W; N W, is

also a subspace of V.

Prove that W = {(x,y,z) € R3/2x + 3y + z = 0} is a subspace of R3.

If {x,y,z} is a linearly independent set, then prove that {x + y,y +

z,Z + x}is a linearly independent set.

Show that the vectors (1, 1) and (-1, 2) form a basis of R2.

Let V be an inner product space. For x,y € V, show that
lx+yl<lxIl+llyl

Attempt any two of the following:

If u, w are perpendicular, then show that | u + w 1=l u II> +Il w II>.
Check whether S = {sin x, cos x} is an orthogonal set on C[—m, 7]
where

<fg>= f FGOg(0dx.

Show that | x + y IZ +1l x — ¥ II?= 2(ll x 1> +1l y I?) forany x,y € V,
where V is an inner product space.

Apply Gram-Schmidt process to obtain orthonormal set corresponding
to {(0,1,1),(1,—1,0),(2,0,1)} in R3.

SECTION I

Define linear transformation.
Further, Let T: R? — R3 be a linear transformation defined by
Tx,y) =(xx+yy)

and S: R3 — R?be a linear transformation defined by

Sx,y,z2) =(x+y,y+2z).
Let B; = {(1,0),(0,1)} and B, = {(1,0,0), (0,1,0), (0,0,1)} be standard
bases of R? and R3 respectively. Find [m(T)]gj, [m(S)]g;
and [m(S o T)]gi. Check that m(SoT) = m(S)m(T).
Attempt any two of the following:
Let T:V — W be a linear transformation. Prove that T is injective if and
only if ker T = {0}.
Let U, V, W be vectorspacesover R.Let T:U — V andS: V — W be
linear transformations. Then prove that SoT: U — W is also a linear
transformation.
Prove that T: R? — R3 defined by T(x,y) = (x + 5y,y,—x + 3y) isa
linear transformation.
Let T: R® — R3be a linear transformation defined by
T(x,y,z) =(x+2y—2z,y+2zx+y—2z).FindkerTand ImT. Find a
basis for each of them and their dimensions.

04

04
04

04
07

04
04

04

04

07

04

04

04

04



(a) State and prove Cramer’s rule.
(b) Attempt any two of the following:
(i) Let Abeaninvertible n x n matrix. Then show that
Det(A™1) = (Det A)~1L.
(ii) Find the area of the parallelogram ABCD where A = (1,1), B = (2,—1)
and C = (4,6) using determinant.
(iii) For the following matrix, find adjoint of A and A™1.

1 2 5
A=12 -1 2
1 0 1

(iv) Solve the following system of linear equations using Cramer’s rule
2x—y+z=1
x+3y—2z=0
dx —3y+z=12
(a) Define Eigen value, Eigen vector and characteristic polynomial of a
matrix. Further show that similar matrices have same characteristic
polynomial.
(b) Attempt any two of the following:
(i) Let Abeann X ninvertible matrix. If A is an Eigen value of A, then
prove that A # 0 and 271 is an Eigen value of A~ 1.
(ii)  Find characteristic polynomial, eigenvalues and eigenspaces of the

- 3

Find basis and dimension of each of the eigenspaces.

matrix

(iii) Find eigenvalues and eigenvectors of

1 2 2
A= ( 1 2 —1).
-1 1 4

(iv) If A2 =1, where I isan nxnidentity matrix and 4 is any n x n matrix,
then show that eigenvalues of A are -1 or 1.



