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Also, sketch the final figure that would result from

this movement.
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4. Use of Calculator not allowed.

(a) If x and y are vectors in IRn, then prove that

x.yl < llxll lly'1. Also. verify the same for the

vectors x = [4,2,0,-3,-1] and y = [1,4,-1,0,2] in

s. to t, 1! l
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2r, * 4x, - xr : 9

Jx.-x^+5x":5

8xr+21r+9x:=19

(c) Define the row space of a matrix. Aloo, determine

whether the vector v = [7, I, I S] is in the row space

of the following matrix : .

3 .6 2

2t04
2-t 4

If so, then express [7,1,18] as a linear combination

of the rows of A.

(b) Let V and W te finite dimensional vector spaces

and let T: V --r W be an isomorphism. Let V0 be

a subspace of V.

R(T). Alsq, verify the dimension theorem.

a) Let V and W be finite dimensional vector spaces

with ordered basis p..and T respectively. Let
T: V -+ W be a linear transformation. Then prove

th.at T is invertible if and only if tTlYu is invertible.

Furthermsre, tT-'lX : (tTllf'.

) . (D Prove that T(Vo) is a subspace of W.

(ii) Prove that dim(Vo) = dim(T(V)).
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(c) For the adjoining graphic, use homogenous co-

ordinates to find the:new vertices after performing

scaling about (8,4) witn scale factors of 2 in the

x-direction and 1/:,the y-direction.
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(b) Using the Gauss - Jordan method, find the

complete solution set for the following non-

homogeneous system of linear equations :
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(c) Let W be a subspace of a finite dimensional vector

space V1 Prove that W is finite dimensional and

t2then show that V : W. |,

5

l3
4 3

(a) Let V and W be two finite <limensional , ltor )

spaces and let T: V -+ W .be a linear

transformation. Then prove that

nullity(T) + rank(T) = dirn(V)

Also, prove thai if dim(V) < dim(W), then T canndh _

be onto.

Using rank of A, determine whether the

homogeneous system AX = 0 has a non-trivial

solution or not.

(b) Consider the matrix :

(i) Find the eigenvalues and the fundamental

eigenvectors of A.

(ii) Is A diagonalizable? Justify your answer.

)
)

by
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5.

2. (a) Define the rank of a matrix. Consider the matrix :

(b) Let T: IR3 -+ lR2 be defined by T(a,, n2, a3) :
(-2a, + 3ay Lt r 2az - a3) with P = 1(1,-3,2),

Compute tf]lu. ts f one to one?

f4o4lA=10 4 4l
(n + s.l



40E3 5
4083 4

(c) Find'the quadratic equation of the form

y = &x2 + bx + c that passes through the points

( -2,20). ( 1.5). and (3,25).

(a) (i) Lct f, be a family of subspaces of a vector

space V and let W denote the intersection of

subspaces in f,. Prove that W is a subspace

of V.

span(S, n Sr) e sPan(S') n sPan(Sr)

Give an example in which span(S, n Sr) and

span (S,) n sPan (Sr) are unequal'

(ii) Does the polynomial -x3 + 2x2 + 3x + 5

belong 1o sPan (S), where

)

3

S = {x3 + 1+ 1, x3 - 2x2 + l, x2 + x + 1).

4.

---,r

(a) Let S be a linearly independent subset of a vector

space V, and let v be a vector in V that is not in

S. Prove that S u {v} is linearly dependent if and

only if v e sPan(S).

(b) Let Wr and W, be subspaces of a vector space V'

Prove that V is the direct sum of W, and W, if

and only if each vector in V can be uniquely written

as xr + x2, where xr'e W, and xz F Wr'

(c) (i) Show that if S, and S, are arbitrary subscts

${ h \tttol sDace Yl thon

)

(b)Letv=Mr"rG), q= eVla;b,ceF andab
ca

W, eVla,beF
-ab{i
0' a

Find'a

Wtnw
them.

basis for the subsPaces W, W, and

Also, find the dimension of each of
2

(ii) Let F be any field. Prove that W = {(a,, ar, ",

a.) e Fn I ar + a2 + "' a" = 0) is a subspace of

)
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