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AQ-740

B.Sc. (Part-III) Semester-VI Examination
MATHEMATICS—XI
(Linear Algebra)
Time—Three Hours] {Maximum Marks—é60

Note :—(1) Question ONE is compulsory and
attempt this question once only.
(2) Attempt ONE question from each unit.
1. Choose the correct alternative :
(1) Let V(F) be a vector space, M is a subspace of
Vif dim V = n, dim V/M = r, then dim M is
1

"(8) n/r
M n+r
c) n—-r
d r-n

(2) Which of the following is not vector space :
1
(a) R(R)
(b) CR)
(¢} R(C)
(d) C(G)
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IfT:U-» Visanonto map, then . 1
(a) dim U <dim V

(b) dim U =dim V

(c) dimU/dim V

(d) dim U & dim V

If T: U - V is the identity map, then Nullity =
i

(a) O
(®) 1
() 2
@ 3 |
If W, and W, are subspaces of vector space V(F)
such that W, c W, then . 1

(8 A(W) c AW)

(b) AW, c A(W))

(€) A(W)-AW)

d A(W)+AW,)

If W is a subspace of finite dimensional vector

space V(F), then dim W + dim (A(W)) is
: I

() ©

® 2

(c) dim W

() dimV
UBS—43912(Re) 2
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UNIT—V
10. (a) Let M be an R-module. Prove that the following :
3
(i) r0=0 »reR
(i) {ra)=r(-a)=(-1)a »re R,ae M
(iii)r(a—b)=fa-rb vreRabeM
(b) If M, and M, are submodules of R-module M,
then prove that M, + M, is a submodule of M.
Moreover M, + M, is a direct sum of M, M,
iff M, n M, = {0}. 5
(¢) Define : 2
() R-module homomorphism
(i) Quotient -module.
11. (p) If H and K are submodules of M, then prove
that :
H+K_. H . 5
K HnK
{(q9) If T is a homomorphism of a R-module M to
an R-module N, then prove that : 3
i TWO)=20
(i) T-m) =-T(m), ¥y m e M
(iii) Tm, - m) = Tm,) - T(m,) ¥ m,, m, ¢ M.
(r) Let M be an R-module and m € M. Prove that
A={m:r € R} is a submodule of M. 2
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If W is a subspace of finite dimensional vector
space V, then prove that A(A(W)) = W. 4
If K, is eigen space, then prove that K, is a
subspace of vector space V. 3
Show that A(W) is a subspace of dual space V.
3
UNIT-IV

If Vis an IPS over F. If u, v € V, then prove

that : _
Huevisfiuli-|vlI 3

Prove that every normal set is LI 3

Apply Gram-Schmidt method to orthonormalise
set {(l’ 0! l! 1)! (-1’ 0! —19 l)! (09 —l: 19 l)-
4

Show that inner product can be defined on V,,
X, —X -
(x, 2)4()'! Y,) .

by (xls x;) ¢ (yl’ )’2) =

(%, +%,) (7, +Y,)
: :

In this inner product, Find :

(l) € o€

) (1, -1 (1, 1) - 5
Define IPS. If u and v are vectors in IPS, then
show that : 1+4
@ flu+rvP+lu-viE=2(ulP+|lvI?

() Ju+vI|f—]u—-vl|f=2Reo v
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(7) The hormalized vector of (1, -2, 5) is .

(d) (ls _2’ 5)

1

(8) If W, and W, are subspace of IPS, V(F), then

(w,nw,)u__
(a) Wi Wi
(b) Wi+ Wi
() Wiowh
(d) Wi-w;
(9) Let M and N be two R-modulesand T : M -

1

N

be an R-homomorphism. If B is a submodule of

N, then __ - .

(a) T-'(B) is a submodule of M

(b) T-(B) is a submodule of N

(c) T-'(B) is a kernel of R-homomorphism

(d) T'(B) = T(M)
UBS——48912(Re) 1
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(10) The zero element of quotient module M/K is
—_— i 4.
ay M
() {0}
) K
{d) None of these

UNIT—I1

(a)

(®)

UNIT—1

Define L.T. Find a Linear Transform T: V, &> V,
such that T(1, 0) = (1, 1), T(O, 1) = (-1, 2).
Prove that T maps a square with vertices (0, 0),
(1,0), (1, 1) and (0, 1) in a parallelogram.

‘ 143
Let T : U = V be a linear map. Show that if
T is one-one and u,, u,, u, .... u, are L.I. vectors

2. {(a) Define linear span. Let S be a non.-empty subset inU.then T .T.T T are LI vectots
. ? “1’ .2) u,l ----- uy vda
of a vector space V. Then prove that (S} is in V. - 4
smallest subspace of V containing S. 1+2 () Let T: V, = V, be a lincar map, defined by
(b) Prove that the set {(1, 2, 1), (2, 1, 0), (1, <1, 2)} T(xl’.x;) = (2x, + 3x,, X, - X,). Show that T is
is 2 basis of V,. g 3 one-one and onto. | 2
(c) Prove that : 5. (p) If marix of linear map T, with respect to basis
(1,0, 0), (0, 1, 0), (0, 0, 1) are L.I. and : 11 2
(1, 1,0), (3, 1,3),(53,3) are LD. over F. B, and B, is [2. 3 1]- where B, = {(1, 1),
4 .
(1, 0)} and B, = {(1, 1, 0), (0, 1, 1), (1, O, )}.
3. (p) Define subspace of vector space. Prove that Find T(x, ¥, Z). 5
intersection of two subspaces of a vector space (@ State and prove rank-pullity theorem. 5
.is a subspace. . 1+2
(@ I x, ¥ z are LI vectors of a vector space V . U_NIT_HI . o
then prove that x+y, y+z, z+x are LL. 3 6. (a) P.rove that eigen vectors corre.spondmg to distinct
© LetS=[0,1,0), 0 1) ad T = (I, 2, 0) eigen values of square matrix are L.L 5
r = y Ly M y My Aan = 3 sy ] . . . . L
te
(3,1, 2)] be sul of V.. Find basis and dim (b) If Vis the fini dmens:onal vector space over
of SATand§+T. 4 F, then prove that V=V. 3
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