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(b) Let VI= (1, 2, -1); v2 = (2, -3, 2); V3= (4, 1, 3)
and v4 = (-3, 1,2) be the vectors in 1R3(1R),show

that L( {VI' vz}) * L( {V3'v4}). 5,5

II. (a) IfWI and W2 are any two subspaces of a vector space
V(F), prove that WI+W2 = {x+y : XE WI' ye W2}

is a subspace of V(F).

(b) Prove that the set Z of integers is a commutative
ring with respect to usual addition and multiplication
of integers. 5,5

I. (a) Prove that <Q, *> where Q is the set of all rationals
except 1, is an abelian group under binary operation
* as defined as a *b = a + b - abo
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x + 2y - 2z + 2s + t = 0, 2x + 4y -2z + 3s + 4t = 0.
5,5

(b) Find a basis and dimension of the solution space S
of the systemof equations: x + 2y - 4z + 3s - t = 0,

Find a basis and dimension of ;-

WI ={(a, b, c) : b = 2a, c = a+b}

W2 ={(a, b, c) : 2a + b -3c = O}

V. (a)· Let WI and W2 be the subspaces of 1R3(1R), where

(b) Extend {(3, -1, 2)} to two different bases of IR_3.
6,4

IV. (a) If U and Ware two subspaces of a finite
di~ensional vector space V(F), prove that
dim(U + W) = dimU + dimW - dim(Un W).

(b) If vI' v2' V3 are linearly independent vectors of V(F),
show that the vectors v1+ v2' v2 + v3' V3 + Vj are
L.I. 5,5

III. (a) If V(F) be a vector space, prove that the set S of"
non-zero vectors, v l' v2' ..... VDEV is L.D. iff some
element of S is a linear combination of others.
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IX. (a) LetV(F)andW(F)be finite dimensionalvectorspaces
over the same field F and T : V~ W be a L.T. If
B I and B2 be the ordered basis of V and W
respectively, prove that for any vector v EV,

Show that T is invertible and find T-I. 5,5

(b) Let T : IR_3~R3 be definedby

T(x, y, z) = (2x, 4x-y, 2x + 3y - z)

(b) Give an example of two linear transformations T)
and T2such that T)T2"* T2T1• 6,4

VIII.(a) Prove that a linear transformation T : V~W is
non-singular, iff the set of images of L.T. set is L.I.

VII. (a) Find a linear transformation T: 1R3~1R4

whose range space is generated by (1, 2, 0, -4)
and (2, 0,-1, -3).

(b) Let T: 1R2~1R3 be a L.T. defined as
T(x, y) = (x + y, x - y, y).

VerifyRank (T) +Nullity(T) = dim 1R2. 4,6

VI -(a) Find T(x, y, z) where T : IIP~IR is defined by
T(l, -1, 1) = 3, T(O,1, -2) = 1, T(O,0, 1) ;:= -2.

SECTION-B/
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B) = {(O,l,-I), (-1, 1, 0), (1, -1, I)}. 5,5

matrix of T relative to the basis

[ 0 1 1]relative to usual basis, is 1 0 -1 . Find the
- -1 -1 0 -

(b) If the matrix of a linear transformation T: R3-+R3

(b) Let V be a v.s. of all functions f: R-+R Define-a

differential operator D on V as D( f) = ~~'iffEV.

Find thematrix ofD w.r.t.basis B = {I, 1,sin 31,cos 3t}.
5,5

X. (a) Find the matrix representation of the linear
transformation T: R2-+R3definedby T(x,y)=(3x-2y,

0, x + 4y) w.r.t. ordered bases. B)={(1, 1), (0, 2)} and

B2 = {(1,I,O),(1,0,1), (O,I,I)} for R2andWrespectively.
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