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1. Define the term uector space.

(a) Let y be a vector space over a fiekl F. Prove that a non-empty subset W of y is

asubspace oI/ if and only if or *pp e W,lor arry x,y e W atd.a,BeF.

(b) Let Q(vD) : {x + tf\t: r, y € Q} , where Q denotes the set of a.tl rational num-

bers. For any X,Y € Q(\4) the operations of addition O and a scalar multipli-

cation O are denned as follows:

XSy:(r1 +U1) + \/2(x2 + 1t2)

i and

aaX:aultEatz
rvhere X = zr * i5rz, Y:a,). tEyz an<] o€Q.
liove that (Q(r.4), e , o) is a vecLor space over Q.

2. (a) Defirre the following:

i. a linearly independent set of \€ctors;

ii. a basis for a vector space;

iii- dimension of a vector space.



(b) Lct V Le an n-climensional vcctor space Shorv that

i. a lirtcarly indcpendent set ol n vcctors oMs a basis for V;

ii. any lincar& indcpcnclcnt set of vecliors of V may be exkxrdcd to a basis

v,

iii. if L is a subspace of V, thcll there exists a subspacc M o[ y such

V : L 6 NI, $,hcre O clenote the dircct sum'

(. )
rcr Lt F"=])-. ort:n aRnc\lb'I'r' 'ot of rll t" h r^nrirlsnl

f:; )
,rngrcn r n r{jrlr 'rrl "o.llcior's

i.fiS=.{2,x,x'-t2,lr+a2}isasubsoiof IF2' ther lincl thc dinrension of (

ii. Show that A = U,(r- 1),(,- 1)'?,(t- 1)3) is abasis of 1P3 
5.

3. (a) Define \\rc range space -R(?) and thc nutl qtace N(T) of n' lircar transibrmatt

? from a vector spacc V into another vcctror space lV'

Fincl n(T) and .N(7) of ihe linear transformation ? I lR3 -+ llti" defined bv

T(x1, t:2,4) -- (c1 * 222 - tt3)3i2'l ,3'11+ xr - 2tra) '

Vcrify the equrLtion clim V = dnn(R(?)) + dim(Ir'(?)) for thc abovc linear tra

lot n,rr i.,. 7

(L) Lci ?':1R3 -+ R3, clcfLrtcd bv T(x'y'z) = (x+2y':t +y I z' z) bc a lir

traDsformaLion ancl let J31 = {(1, 1, 1), (1' 2,3), (2, -1, 1)i and

,, = {(1,1,0), (0,1,1),(1,0,1)} bo birscs of i1(3'

i. Find the natrix represcntatiol ol?'with respect to bh0 basis 
'1;

ii. Using thc tralsition maLrix, lincl thc maLrix rcpreserrtaLion of ? rvith resp

to thc lasis 
Br'

4. (a) Dr:finc Lhc ibllorving tcrms:

(i) r'anli crf a matri:i;

(ii) rorv leducecl echelon form of a matrix'

(b) Lct A be a rn x ll mailix Provc thc follorving:

(i) row lank ol;! is cqual 1'o coluntr lank of '4;

(ii) il ll is i! nrillrrri ollllilfrl 'l'1;rr'1r "'ril3 rLrt L'lr'rrrrrul'ui1' ri)"1'olj!rlirli('r ')IL

tilcll l! arcl 3 ]:r':r,vo 'l1lc saurc rauli'

,



(c) Find the rank of the matrix

(d) Find the row reduced echel

Defire the t€rm ad,joint o.f A as applied to an n >< n matrix ,4 : (a,i'7).

(a) With the usual notations, provc that

A. (arLj A) - (atlj A). A = detA. L
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where P and 1? are non-

Prove that thc inverse of

Hence prove the fo

i. det(adj A\: (

ir. ad,j(adj A): (

(b) Let P,8 and n be

singular. Let O be

the block matrix

i
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the
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.(c) Fin,l thc detL'rminart uf

/

where o, /,}, c € lll.

1111
1 i+o 1 1

1 1 1+1) 1

1 1 i 1+c

l

6. (a) State thc ncccssarv and suflicicnt cotrdition lor a $ystcrr of lincar cquatioDs

consiste t.

Reduce Lhe augmeitecl matrix of thc followirLg systein of linelr ccluatiols

a,:n.,r + ar2x2 = bl

a21x1-F a22r'2 = b2.

to its row rcduced cchclon for1n and helcc dctcrmino the condilions on thc

zero real numbers arb d72, a2r, a22, br and br such that the system has

(i) a uniqrre solution;

(ii) no solution;

(iii) morc thdn one solution.

(b) Find the condition on the real rlumbers br,lz,lt.r antl ,a for Lhc sys[cm of

ccluations

.,Dr - ca + 3rt -l- rE

2rr+12-2,t4-rs

x:j+2r2+2r3+4rs

12+xi3+5r4+6cs

b\

b2

D3

b4

to bc co sisi,en],.

Find lhc solution of tho above systern jl lr - -3,b2 : l)) 13 : 6 arrd ra

(c) State and prove Clammcrrs rule for 3 x 3 mai:rix au(l usc it 1.o solvc

2tt-5r2')x3:7
nr + 2r2 --4r3 - 3

3c1 - 4rj2 - 6:tj = 5.


