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lnstruction : The symbols used in the paper have their usual meaning, unless specified.

Q: 1. Ansrver the following by choosing correct ansrvcrs from given choices. 10

[:l] A.ny two gr:liel'aiing set-q of e vector spa,cc rnLrsf fti.iye -,__-.

[A] no cornmon eiements lB] all diffueni elerneuts [C1 sarnc number of e]r:nr,:nts iDl
none

[2] If a lector space V with dimension n contains B Iincarly inrlependents vectors then ri -___.

[e] :s [B] <3 [c] >3 [Dj >3

[3] If 81 and 82 are t.,vo bases for a vector space with dimensions nr and n then
[A1m>n [B] m<n lCl m: n [D] rn+n:0

[4J Rt and -R2 are tlgo rea] r,ector spaces) 1f(?) is null space for a linear transformation
T : R3 -+ ftz and ut l uz then ?(t'1) ---T(uz)
lAl = [B] < lcl > lDl #

[5] If yl and V2 are two r,ector spaces with dimensions 2 and 4 then L(V1,V2)
iAl 2 [Bj 4 [c] 8 [D] 16

[e] tf f xrdV' are vector spaces over fieids F and F' respectiveiy their e iinear transformation
T : V -+ V' ca,n be defined orrlv if ___,.

[A] F=F/ iB1 rcF', lcl r/cr [D] ]/ = t//

[7] Let {u:,uz]} and{u1,'u2}betwcbasisof vectorspacev'2respectively. rf.T:v2-+v2isa
linear transforma,tion such that T(,r.'1) : 2U *\uz and 7(o2) - u1 - 2u2 thenthe matrix
a-qsociated with I is

'd |? _ii -i;i 
ll _',]

[8i Rank or trre matrix ll _;] "
iAl 0 [Bj 1

r ^ ^1t_') ')l
i'r.11 ! - "ltwj 

l- 1 sj

ICI ?
L -t -

[c] <

iol l-', ;]

[g] If ri is an orthogonai subset of an inncr product space then th.uz - u2.us __

1-\,1t2,Ug e A

lAl < iBl >

lDl 3

0 foi every

lnl =,'* 
J

tDl I
f,{'0.

[10] If u,u EV, an inner product space, such thutulo tiren ilull __- llrll
[A] < [Bj > [c] :

tF*jl



Q: 2' In the fbllowing, depending on the type of question either fiil iu the blank or answe'
whether a statement is true false

[t] tf dimension of a vector space is i0 then it cannot ccntain more than 10 linearl],.inde-
pendent vectors. (T!ue/False?)

[2] A subspace of a vector space is not necessarily an abelian group.(tue/False?)

[3i If r is a linear transformation on a vector space vrith ciimensicn B and nullity of Z is 2
then its rank is 4" (Tfue/Faise?)

[4] if 7 is a linear map then fbr a, scaiar a the map o2? is aiso a linear rnap. (T}uelFalse?)

Dirnensions of rcal 
'ecior 

$paces luftya und, h,[2y6 are equal. (Tiue/Faise)

A matrix associa'ted rvitli a linear transformation T : [i -+ V depends qlrhe basis of
vector spaces U andV used to represent ?. (True/False)

If 7 is an inner product space the' v is an aberia* group also. (Tfue/Farse?)

Every finite dimensional inner protluct space har an orthogonal basis. (True/False)?

08

[5]

[6]

t4

lsl

Q:3.

[1]

i?l

i3l

[4]

lP1
tol

t6l

trj

tsl

Answer TEN of the following,

Define Real Vector Space

In any vector space prove that uu =6 iff either cr = 0 or u : 0.

Define (1) Subspace of a vector space. (2) Span.

Exarnine whether T: R2 -+ R3, T(r,y) = (n,A,A) is a linear map.

If I : fi3 -+ fta is a olle-one linear map then fincl ihe nLrllity of ,I.

Defrne (i) Nullity of a iinear irnasfbrmation (2) Non-singuiar Linear Map.

Define Matrix Asscciated witir a linear Tl.ansfolmation

Prove that the columns of a square natrix are LI iff rows of the ruatrix are LI.

[e] Find the nuuity of ff -^nl

L4 2l

[10] Deflne (1) orthogonal set of vectors (2) proiection of a vector

[1ij Let v be a,real inner produci; space, ?r, u antl u; be any three r,.ectors in I,, and c a scalar
Then prove ihe following.
(i) (u + u).w = u.ut * u.w

(ii) u.(ar,) = a(uu)

i12] Define Inner product Space

@



Q' 4. Attempr ANY FOUR of the following questions.

[1"] Prove that a subset S of a vector space V i-* a subspace of V iff the following conditions
are satisfied.

(a) if ir,'u € 
^9 

then u*u € S
(b) if a is a scalar and u e I/ then au e V

[2] Let V be a vector space. Prove that,
(a) The setfulis l.D, iff o : 0
(b) The set {'r,1, u2J is L.D.Itf. u1,u2 are collinear.

(c) The set iu1,'tr2,u3) is L.D.ifr1)1,'t)2,'\ are coplanar,

Lei T : rJ -+ V bc a lincar transforrnation. Then prove the foll.ovring

(1) N(T) is a subspace of U
(2) ft(f) is a subspacc of 7
(3) ? is one-one ifi N(7) is a zero subspace of U'. i.e. AI(?) : i0{i }

LetT:.R3-+,BsbealineartransformatioriclelinedbyT(r,U,z):(r+g+z,y*z,z).
Then find 1t/(?), ft(?), n(?) and r(I). Also verify rank-nullity theorem.

Let a linear tra.nsformatiotT :V2 -i V3 be defined by

T(r1,r2): (:r1* r2,2q - r2,7r2)

Find i;he matrix associate with linear transformation relative to standa,rd bases

Br : {er, e2} .i,nd Bz : {fu.fr, "fr} of V2 and.73 respective}y.

Let ?r, T2: U -+ I' be trvo linear rnaps and Bi and Bz be their ordered bases respectivell'.

Prove that

(ot?r + d,2T2: Bl,82) = sr17t: 8L,82) * a2(72: Bl,82)

[7] Frclre that any orthogonal set of non-zero vectors in an inner product space is linearly

independcnt (LI).

[8j Ortironormaiise the set of

{(1,0,1, 1), (-.1,0, -1, 1). (0, -1, 1, 1)} of Va.

lineariy independent 'rectors
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