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MATHEMATICS
Paper-12 BSM-362
Linear Algebra

Time allowed : 3 hours ] [ Maximum marks : 40

Note : Attempt five questions in all, selecting one question
from each section. Question No. 9 of Section—V is
compulsory.
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1. fay Prove that the union of two subspaces is

a subspace if and only if one is contained in the
other. 4

(b) Extend the set of vectors (1, 2, 3), (2, 1, 0) to

form a basis of R°. 3

(%) fos B i & o wftedl 1 6T O JraHe
% g g 399 IR O, gL § Al 2

94107-P-8-Q-9 (22) [PTO.

(2) 94107

@) R'3 Th MW A BEW g ER (1,2, 3),
(2,1,0)% weag # @ Al

2. (a) IfW_,W,aretwo sub-spaces of afinitc dimension
vector space V (F), then

dim (W, + W)= dim W, +dim W, —dim (W, " W),
prove it. 4

(b) If W is a subspace of V = V, (R) gencrated by
(1,2), find V/ W and its basis. 3
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3. (a) Lety ={I, 1, -1} u, = (4,1, 1w, = (1, - 1.2)
be a basis of R Let T : R — R° be the
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linear transformation such that T () =(1,0),
T(u,)=(0, 1), T(u,)=(1, 1). Find T. 4

AB) IfT:U (F) > V (F) is a linear transformation,

then prove that :-

Rank (T) + Nullity (T) = dim U. 3
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4. (a) Prove thatthe dual space V* of a n-dimensional

vector space V (F) is also n-dimensional. 4

(b) Find the dual basis of the basis
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B={(1,-2,3),(1,-1, l],(2,_—4,'}'}} of V. (R).
3
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(a) LetT:R?®— R*bea linear operator defined by

T(x,v,z)=(2x,4x -y, 2x + 3y —z). Show that T
is invertible and find T-'. 4
(b) LetA ben = n matrix over a field F. Then prove

that A € F is eigen value of A iff (A — A1) is singular.
3
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Find the matrix representing the transformation
T:R? = R defined by T(x, y) = (x +y,2x ¥, 7Y)
relative to standard ordered basis of R* and R’.

4

Let T:R*(R)— R*(R) be a linear transformation
defined by T (x,y,2) = (2x~y,x +y+2, 2z). Find

the characteristic and minimal polynomial for T.
3
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Prove that every finite dimensional vector space
is an inner product space. 4
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Using Gram-Schmidt process, find an
orthonormal basis of the subspace W of V, (C)
spanned by u, = (1,0, i),u,=(2,1,1+1i). 3
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If T and S are normal operators on an inner product
space V (F), show that TS and T + S are normal
operators if either of the operators commute with

the adjoint of other. https://ww w.mdustudy.com

Let T be a linear operator on an inner product space
V (F). If T (u) = 0 and T is self-adjoint or skew

symmetric, then show that T (u) =0. 3
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Show that any plane passi ng through the origin is
a subspace of R?,

Show that the set § = {1, i} which is a suhset of

vector space C over the field of real numbers
generate C overR.

Show that the linear transformation T : R? —» R?
defined by T (x, y) = (x + Y, X~-VY. ¥y)is a

non-singular transformation.

Find the co-ordinates of vector (1, 1, 1) relative

to the basis (1, 1, 2), (2, 2, 1),(1. 2, 2).

Prove that similar matrices have same

characteristic polynomial.
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Define orthogonal complement of a orthogonal
complement of a vector space. [2 each]
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