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1. (a) i. Let y be a veoor space over a field l!.. prolc that, a subset S of I,/ is a
subspare of l/ if rhe following condiNioN are satisticd:

a. Slo;
b. r+y€Sforaryr 9€Si
c_ oz € 5 for any a € 1F ald c e S.

ii. \'\rhich of ihe following sets a.re subspaces of R2 under u6ual a{klitio and

scalar multiplication of vectols? Justify youl ans.!r,er.
(/.. \ )

^ tl 1.,.,^c'r\.t\ ,,. / -''-'--r'\ \ ./ )

f /., \ )b{l lr,!, uLr,.Mr
(\'.'/ )

(b) Pror€ ihat, V:{f €Cla.b): l(.(a+b)/2)=,.0}, is a vecror spaL,c with usu:rl

additior of firnctions &nd scalar multipl.esiion, whcre the ser d{o, bl rlerotes rc

set of all real \,alrrrrl continuoirs furiiorls defired on the interval lo,6] f 1R.

p

2. (a) Dcfine *,iat is meant by

). E lineffl| indc,pendeni: r./, of \,r.tors;

ii. a ,osis of a vector space.

(b) Let V be a r-ecior space. Shorv tha1,



i. aDy linearly jltdependent set of vectors of y nl€.y be extended 1io a basis I

11, if /- is a subspace ol y. then ther{r exists a sul}sparie ,41 of V such

y : ., O ,,U. wlEre S denotes the direct sum.

Y be a vecLor spacrj over the field lF.

Lel {u1,u2... ,t^} be a lincaxly dep.ndert subset of y with ea.h

(c) Let

i

uj+0, j : 1,2, ,n. Prcve that, there exist u;, 2I i ! n, rvhich is

linear combjnation oI Lhc preceding vccbc'rs-

ii. Let 
"9 

bc a subset of y and L, u € ta If u € ("9 U {tr}) and a l (S), therr pro

that t' € (S u {z}).

iii. Leb S,?'bc hvo subspaces ofV with SO?': {0} and let {s1,s2,...,s-

axd {ir, fr, . . . 
, r"} be linearly independeDt srbsets of S and T, resp€ciively,

Prove that {s1,ir, .,s-,tr,f?,.. t"} is a lireaxlv indepe.ndent subsci ofy.

3. (a) Defile vhat is meant by

i. tlrc range space R('l);

ii. \he null swce N(1)

of d linear transfornration I' from a vector space y into another vector spac€ tr{.

Fild ,4(Z) and N(") of the linear brausfolmati{rn Z' : pj - R, deined by

'I'(d -t pr + 1'z'z) - (a 3,8 - 1).

where lP2 is the set of pol].rlomials in on€ variable $.ith rcal coeffjdents an{l of

degr€re less than or equal to 2.

V€dfy thn equatior. dimlP:, : dim(,€(fl)+dim(Ir'(?)), for t|e above tinear tran6-

tbrmatiorr ?.

(b) Let the linear transformation ?: lR:r - lRr bc clefured by d

T(x.g, z) : (a + 2y, x + g + z, z)

ard rc't B1 : {(1, 1, 1), (1,2,3), (2, _1, 1)} and B, : {(1, 1.0), (0, 1, 1), (1,0,1)}

be bases of lR3.

i. find the m;Itrix reprcsentation of :f with rcspect to the basis -B1;



\r' lr

ii. using the traosition marrix, lind the matrix tepreseuta,tion of ? irith respect

to the basis -B?-

4. (a) Defixe i\'llat is rl]eturt by

(i) elementarA natrtu\

(1i) rou reiuted ethelon /oryn of a rnat x.

(lt Lci 11 be a non singular matrix. prove the follo\jvilrg:

(i) the in\,.else matrix o1,4. ,4 1, can be obtained by appJying thc s:rne jiniie

elemexta.y rorv opera,iious, when ,4 is trarsfonn€d info the idenrity mat x;

(ii) ii B is a marrix obtained by perlonning an dcrxjntary row oDer-atioD ox A,
then I and B hare the sane rank.

(c) Firct the rark of thc matix

;)

Hence pmve thai, adt(arlj A): (i.et A)" 2,4, where n € N.
/ .\

uP-uvprairr ('" '') ,.,.(,'t" ^" \
\ I a | \ ".,' 't "'.* )

3

1111 1

1133 0

2133 1

21I1-2

(d) Find the row rcduced echtlon form of the rnatrix

5. Definc *hat is meau[ by the 1r:tdx. atlloini oJ A,:r.s applietl to aJl r. x ri rnatix
A: (ai).

(a) With the u,sual rotations, prove that I

A. (adjA) _ (adjA) A:(jetA.I.

/t z r 2\
I o ,r , , I

l: 5 r r I

\r 1 t s)



(c) By applying the appropriate row or coiul]rn operaiions, prove that tle
of the matrix

l+a 1

I 1+'
11
ll

11
11

1+. 1

1 1+d
can be expressed as

abcd (r + t/a + t/b + 1/c+ 1/d),

where o, b, c, d e lR \ {0}.

6. (a) State the necessary and suiiicient condition for a system of lin€ar equations to
consistent,

Lct the following system of linear equatiols be given

.\+r2+,r4 : 6

a1+2r2 +3a3 : 10

lrr+2r2+^u : p.

Investigate for what vaiDes of )r p, the above systerir of equations have

i. e unique solutioni

ii. an i!finite number of solutions;

iii. no solution.

(b) Stste and prove Crammer,s rule lor{x 3 matdx, a.nd use it to solve tlrc
system of linegr equation_s

d
5u1 -12+3r3: 10

6ur*4'-x": 19

xr-7x2+4ca: -15.


