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Instructions:
1. Attempt any five questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.

Ql (a)
(b)
Q2 (a)

(b)

Q3 (a)

(b)

Q4 (a)

Solve the following system of linear equation by using Gauss elimination
X+y+2z=9; 2x+4y—-3z=1; 3x+6y—-52=0

1 21
(1) Find the inverse of amatrix A=|0 2 2 |using row operation.

2 11
(ii) Check whether the set W ={a, +a,x+a,x* +a,x*/a, = 0}is a subspace of
P,.

(3 4 5 6 7]
4 5 6 7 8
Find the rank and nullity of the matrixA=|{ 5 6 7 8 9
10 11 12 13 14
15 16 17 18 19|

1 2 2

(i) Define orthogonal matrix and verify A:% 2 1 -2]is an orthogonal
-2 2 -1

matrix.

(if) Check whether the given vectors v, =(1,-11) , v, =(0,1,2) , v, =(3,0,-1)
forms a basis of R®

Determine whether the following functions are linear transformation. Justify
your answer.

(i) Let T :R* - R* where T(x,y) = (x+2y,3x—Y)

(i) LetT :M_,, = R where T (A) =det(A)

(i) Find the transition matrix from basis B={(10),(0,1)}ofR*to basis
B'={(11),(2,1)} of R%.

(ii) Determine whether matrix A=

=

01
1 1 |is one-to-one and onto.
10

Prove that the set of all positive real numbers forms a vector space under the
operations defined by vector addition : x+ Yy =x[y and scalar multiplication :

ax=x" forall x,yeR".
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(b)

(b)

(b)

(b)

(i) Determine whether the following polynomials span P, :
P=1-x+2x*; P, =5-Xx+4x* P, =-2-2x+2x%

(ii) Show that f, =1, f, =€, f, = e* form a linearly independent set of vectors in
C?(—o0,0).

Consider the basis S ={v,,v,} for R*, where v, =(-2,1) and v, = (,3) and

Let T :R* — R® be the linear transformation such that T(V,) = (-1,2,0) and

T(v,)=(0,-3,5) .Find a formula for T (x, X,) and use that formula to find T (2,3).

(i) Reduce the quadratic form Q(X, y) = X7 +4X5 + X2 — 4% X, + 2X,X, — 4X,X, into
canonical and find nature and signature.

0 2-3i 1+i
(i)ls A=|-2-3i 2i  2-i |askew Hermition matrix?
“1+i 2-i i
Verify that the basis vectors
v, =(%3%0j v, =(ggoj and v, =(0,0,1) form an orthonormal basisS for

R®with the Euclidean inner product. Express the vectoru =(1,—1,2) as a linear
combination of the vectors v;,V,,V;and find coordinate vector [u]S :

(i) Find the orthogonal projection of u=(1,-2,3)and v=(121)in R*with

respect to

the Euclidean inner product.
1

(i) Find <f,g>=_|. f (x)g(x)dx if f(x)=1-x+x*+5x* and g(x)=x—-3x*

. . 1 0 .
Find a matrix P that diagonalize the matrix A :[ 2} hence find A™.

(i) Determine algebraic and geometric multiplicity of each eigen value of the

210
matrix A={0 2 1]|.
0 0 2
(ii) If A=E g} then find the eigenvalues of A and A™.
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