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Instructions for Candidates

4. Use of calculators is not allowed.

1. (

®)

(©

If x and y are Vectors in R®, then prove that

Ix+yil = [ix) - gy

Also verify it for the vectors x = [2, ~1,3,2] and y=14,3,2,1] in R*,
(5+2.5)

3+ X, o+ Tx 4+ 2x, = 13
2x, - 4x, + 14x, — X, =-10
5x, + 11x, - 7x, + 8x, = 59
2%, + 5x, — 4x, — 3x, =39
Also give the complete solution set if the System is consistent. (6+1.5)

Using the Gauiss-J ordan method, find the minimal integer values for the
variables that wi]] balance the following chemical equation :

a(H,PO,) + b(Ca(OH)Z) - c(Ca3(PO4)2) + d(H,0) (7.5)
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n form B of the following matrix A, keeping

2. (@) Find the reduced row echelo
track of the row operations used :

4 0 —20 ‘
A= [—”-:2 0 11 ] (7.5)
3 1 —15

(b) Determine whether the vector X = [5,17,-20] is in the row space of the

matrix
-3 1 -2
A=14 0O 1
—2 4 -3

~20] as a linear combination of the rows of

If so, then express 5,17,
A. (5+2.5)
(c) @) Define Eigenvalue and Eigenspace fora square matrix A.
(i) Find all the eigenvalues and eigenspaces for A.
-4 8 —121
- A=|6 -6 12] , (2+5.5)
6 -8 14

ace of a vector space OVer R. Which of the following are

3. (a) Define a’subsp
rt your answer.

subspaces of M,,,(R)? Give reasons to suppo

@) W, = {A € M,,;: Trace (A) = 0}

G) W, = {A € My AT = 4}
(i) W, = {A € My! |A] = 0} (1.5+2+2+2)

ubspaces W, and W, of a vector space V(R). Show that
g both W, and W..

(b) Define sum of two s
W, + W, is the smallest subspace of V containin
(2+5.5)
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(c) Define Linear Span of a set S in a vector space V. Is the linear span of S
a subspace of V? Determine if the vector (2, —1,1) is in the linear span of
S={(1,0,2), (-1,1,1)} (2+2+3.5)

4. (a) Define a linearly independent subset of a vector space. Fork=0,1,2,...., n,
p(x) = x*+ x¥! + ... + x» Show that {P,(x), P,(X), ..., p,(x)} is linearly
independent subset of the space of all polynomials. (2+5.5)

1 (b) LetwW = {(@a, 2, 2,4, a)):a,=a,a +a, + a, = 0} be a subset of R®. Is
W a subspace of R3? Find a basis for W. What is dim, W? (2+4+1.5)

(¢) Let S = {(1,3,-4,2), (2,2, -4,0), (1,-3,2,-4), (-1,0,1,0)} be a-subset of
R*. Show that S is linearly dependent. Write“a vector in S as a linear
combination of other vectors. (5.5+2)

5. (a) Define a linear transformation. Is there any linear transformation T: R? —> R2
‘ such that T(1,0,3) = (1,1) and T(-2,0,~6) = (2,1)? (2+5.5)

(b) Let T: R? — R® be defined by T(a,b) = (a—b, a, 2a + b)
Let B be the standard ordered basis for R? and y = {(1,1,0), (0,1,1),
(2,2,3)}. Compute [T]}g. ‘ (7.5)

(©) () Let V and W be vector spaces and let T: V — W be a linear
transformation. Then show that T is one-to-one if and only if N(T) =

{03.

-~

(i) Let T: P,(R) — P,(R) be a linear transformation defined by
@) = 276 + - 3
0

Show that T is one-one. (3+4.5)

6. (a) LetVand W be vector spaces and let T: V — W be a linear. Define inverse
of T. If T is invertible linear transformation then show that T-:: W — V is
linear. (2+5.5)

PTO.
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(b) Define isomorphic vector spaces. Which of the -following spaces are
isomorphic? Justify your answer.
@ M, (R) and P,(R)

2x2

G) V = {A € M,;,(R): tr(A) = 0} and R* +(2.5+2.5+2+2.5)

(c) For the graphic in given figure, use ordinary coordinates to find the new

vertices after performing each indicated operations :
.
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(@i Rotation about the origin through 6 = 90°

.. ¢ o e
(i) Reflection about the line y = ES

(iii) Translation along the vector [-3, 5] (2.5+2.5+2.5)
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