
AS-147r

B,Sc. (Part-III) Semester-Vl Errminrtiotr
MATHEMATICS
(Lincrr Algcbre)

P.pcr*Xl
lime :'l'tlrcc I lours] lMaximum NIarks : 60

(1) Question No. 1 is compulsory alld attcmpt this question once only

(2) Attempt ONE question ftom earh unit.

Choose the correct altemative :

(i) If S is non cmpty subset of vector sapce V, then L(S) is ............ .

(a) Largcst subspace ofV containing S.

(b) Smallest subspac€ ofV containing S.

(c) Smallest subspace ofV containing V
(d) None of those.

(ii) The basis {(1, 0, 0), (0, l, 0), (0, 0, l)} of the vector space R3(R)

as ........
(a) Normal basis (b) Staruiard basis

(c) Quotientbasis (d) Hamel basis

Qii) lf U, V be finite dimensional vector spaces ard T : U -, V be a lincar, one-one and onto
map, then ............ . 1

(a) dim tJ -dimV (b) U=V
(c) dim Urdim V (d) U+V

(iv) Thc kemel ofa linea! tmnsformation T: U -? V isasubsetof............ , I

(a) U O)v
(c) tJ and V (d) None ofthese

(v) An element ot dual spacc ofV is called a ......... . I

(a) I-incar clcme (b) Bilincar elemqlt

(c) Lincar fiurctionr.l (d) Nonc of these
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(\,

(vii)

(\,iii)

(ix1

(x)

(a)

(b)

(p)

Eigen vectors corresponding to distinct eigen values ofa squarc mat x arc ......... - I

(a) Lincarlyindependent

(b) Linearly depedent

(c) Linearly independcnt as wcll as l,inearly dependent

(d) None of these.

If lV l: l, then V is called 1

(a) Normalised (b) Orthonomal .

(c) Scalar inner product (d) Standard inncr product.

ln an inncr drcduct space V(T), lbllowing relation : I

lu+v jl!+li u vi[-2(i] u li' I l v ll']) is called ......... .

(a) Schw z's inequalily (b) lriangutar iaw

(c) Parallclogram l-aw (d) Bessel's inequ.{ity

If ringRhasa unit element I and I . a=a, lbr all a e M. then M iscalled...... . 1

(a) Unital R-modulc ft) kft R-module

(c) Unique R-module (d) None ofthese

lfMisanyR-module,theoMand{0}arealwayssubmodulcsoflvlthescarccalled........
submodulcs ofM : I

(a) Proper (b) Irnpropcr

(c) Subproper (d) Ineducible.

UNTT-I
Let R' be the set of all positive rcal number Define the operations of vcctor addition O and

scalar multiplication E as follows :

uOv-uv,Vu.vIR'
and ceu.ud,VucR_qER.
Pro\e lhat R' is a real vcclor spacc. 5

Let U afld W be two subspaccs of a vector space V and 7, = L + W.'l hcn provc that

Z--U@Wcrz=u+w is unique leprcsc[tation for any ze.Z_ andforsome us(J, o)sW

Prove that the inte$ection oftwo subspaces ofa vector spacc ]s again a subspacc. Is thi"s

statcmelt truc for union ? 5

I

2\1\1 lllqg (conrd.)

www.sgbauonline.com

www.sgbauonline.com

http://www.sgbauonline.com
http://www.sgbauonline.com


,1

(q) Show thal thc ordered set S - {(1, l,0), (0, 1, l), (1,0,.-l), (1, l. l)) is LD and locatc

one ol the vcctors from S thal bclongs to thc span ofthe previous ones. Irind also thc largcst

I.l subsct ol S whosc sp.tll is [S]. 5

UNIT-TI
(a) Iiind a Iinear Irarisformation'l li.rrm V, lo V. s.t.

I (1, 0) (1, I) and'l (0, I). (-1,2). Prove that f maps the squarc with vcniccs
(0.0), (1.0), (1. l)and(0, l) into a parrallelogram. 3

(l)) l,c! 'l' : L-l , V b,.' a lincar map. fhcn prove thal R(T) is a subspace of V 3

(c) l;ind thc rangc. kcmel, rank and nullitl ofthc matrix :

tlz
,\ 1)5

and veril-1 Rauk-Nulliq' lhcorcm. 4

(p) irind the matrix of thc linear map 'I : V. --r V. dcfincd by 'I (x, y) = ( x+2y. I 3x I 3y)

rclatcd to rhc bases

B t(I. 2), ( 2, l))

ancl 11, l(-1,0,2). (1,2,3), (1, l, l)i. s

1q) Stalc,md provc Iiank-Nuliity theorem. i
UNIT-III

(a) l -ci V bc a fi n ilc dimcosional vcctor space over F, then prove that V!v. .1

(b) II W, and W, arc subspaces ofa finite dimensional vector space V ovcr Ir, thcn show

that

A(\i/)$',) A(\ri).A(%). _1

(c) Provc thal annihitator of W = A(vv ) is a subspacc of i . 3

(p) t,cll;.Vbc finitc dimensional complex vector spaccs and A: U-+V,B: U-+Vbelinear
maps ol u e C, thcn provc that :

0 tA r l'i)* A* 't B'',

(ii) (aA)* u r\*. 3t2

:
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9.

l0

lt

(q)

(a)

(b)

(p)

(q)

G)

(a)

(b)

(c)

(p)

IfW is a subspace of a finite dimensional vcctor space V thcfl provc that

A(A(W)) - w. 5

UNIT-Iv
[,ct V be a sct ofall continuous complex valued functions on the closcd intcrval 10, I l.

If(9, g(t) sV defined by

.l((t).9(t,) tr f(r) g (t) dt. thcn.

show that this dcfincs al imcr product on V 5

Using Gram-Schmidt Orthogenalisation process orthonormalise thc L.l. subsct

{(1, l, 1), (0, l, l), (0,0, r)} of vr. s

lf {x,, x, ..., x,} be an orthogonal set, then provc that :

l*, t*,*... r.*" 1'=. ll xr lr+ll x, ,+... +ll x^ 11. 3

Prove that in an inner product space Y
(i) ll aul lq ll ul,
(ii) ll urvll <ll ull rll v ll. 4

IfV is a finitc dimcnsional innc. product spacc and W is a subspacc ofV thcn show that
(w')' w. 3

UNIT-V
Provc that arbitrary intcrscction ofsubmodulcs ofa module is a submodule. l
Lct M bc rm R-module. 'fhen provc the following :

(i)t00,V7eR
(ii) (t a)=y (a)=( t) a, VteR and m€M. 4

lfA bc a submodulc ol'unital R-module M, then prove that M/A is also unital R-modulc.
3

Dcfinc R-modulc homomorphism. If T : M + H be an R-modulc homomorphism. thcn
provc thal :

6) K(l) is a submodule ofM and R(T) is submodule ofH.

(ii) l'is orc-onc <, K('l): {0}. li4

(q) Iat M bc an R-modulc. 11'H and K arc submodulcs ofM with K c Il. Thcn provc that

.5

4

M.M/K
II IVK'
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