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EXLE&NAL DEG&EE

ElrO4 T . 2. !-1-:-VEQIWS

Ansrver only fi:ur questions Time: Two horrrs

iqt (a) Defirrr what is meant by

(i) ,r vcctor space;

(ii) ;ubspace ol a vector space.

Lei (;!(ve) ={z+y'/2:r,s € Q}. The operarions O,O oll Q(vA) are

defirtd as foliols:

@r+urrE)a (rr+azJi): (ry+ xr1 + fut + u li,
ao (q + y11/z) = au + d!h\/2, V a,q,z2,y1,y2 e Q.

Shov that (A(/t), o, O) forms a vector space over Q.

(t,) Let ;ll and tr412 be two subspaces of a vector space I/ over a fielcl i. and

let .'lL and ,4| be non-emptv subsets of V. Show thatt
(i) ;l;i + Wr'is the sma,llest subspace coDtainiog bo\h W'r atld W2;

(ii) ll A1 spans Wr and Az spans W2 then ALL) A2 spal1s Wr +W2.



!
(c) Whidr of the followin!1 sets are subspaces of lR3? In each case justify your

ans'ii'er.
/

(i) Ui1 - {{a,y, z) € 1R.3 : c + y +z = 1}

(ii) 14/, : {(r,g, z) € R3 : c -l 92 : 0}.

Qll, (a) Deline the following:

(i) A linearly independent set of vectors;

(ii) A. basis for a vector space;

(iii) Dimension oi a vector space.

(b) Let l,' be an n- dimensional vector space.

Prove the following:

(i) rA lineally independent set of vectorc of V with n, elernents is a basis

lbr V;

(ii) , .ny linearly independent set of vectors of V may be extended as a

basis for V;

(iii) If , is a subspaee of y, then there exists a subspace M of V such

l"hatV:L@M.

(c) Exlend the subset i(1, -2, 5, -3), (0, 7, -9, 2)] to a basis for lRa.

Qil. (o) Defioe

t(i) R ange space.R(?);

(ii) Null space N($
i

.,1 a linear "ransi rrmar ion 7 liom a \ Fc1 or spa.e L/ inr o anorh^r vecr or

space W.

Find i?("), N(?) of the linear transformation 7 : lR3 + R3, defined

by

I(x,g,z):(x+2U+32,a '!+ 4t+hA+52) V(r,9,2) e 1R3.



(r)

Verily the equation d:mV = dim(R(")) +dim(A(7)) for rhis

tianslormaiion.
J

Let l7'':R3 -| lR3 be a linear transformation defned by

T(a y,z):(c,x+y,y-z) and let 81 = {(1,0,0), (0,1,0),

and 82 : {(1, 1,0), (-1, 1,0), (0,0, 1)} be bases for lR3.

Finri

(0,0, 1))

(i) ilhe matrix representation of ? with respect to the basis 81;

(ii) ilhe matrix representation of 7 with respect to the basis 82 by using

trhe trarcitioll matrix;

(iii) .fhe matrix representation of? with regpect to the basis -B2 directly.

(a,) Define the following terms

(i) Rank of a matrix;

(ii) ilr:helon form of a mat x;

(iii) llow reduced echelon form of a matrix.

(t,) Lei A be an 7n x rl matrj-x. Prove that

(i) Il.ow rank of,4 is equal to column rank of ,4;

(ii) If B is an ra x n mabri{ obtained by performing an elementaxy row

operatiotr on A, then r(A) = r(B\.

k) fim lUe rank of the matrix

Q4,

t
1 3 -2 5 4

14 13 5

t4 24 3

zI-.toLt



(,J) Fi al the row rcduccd echelou lorm ol thp matrix

-1 3 1 2

011 -53
2 -5 31
4 1 i5

(ll;. (a)

(")

I

(b)

Deiirre the following terms a6 applied to an n x n malrix A: (at).

(il Cofactor Ai1 of an element a1;;

(ii,r Adjoint of ,4.

Prove that

A. (ad,j A) = (ad1 A). A - detA. I

rrhere f is the ?1 >i r? identity matrix.

If 4 and B are two n x n non-6i[gular matrices, then prove that

(r) ad,j(a A) := on-t . adi A for every real number o,

(ii) adj(AB\ = (adj B) (adj A);

(iii udj (A-1) : (adj A)-1 ;

(\v udj(ad.j A) - (detA)" 2A;

(v. adj (ad1(attj A)) = (detA)tu'-3'1t3 A-t.

Fird the invelse of the nairix

(+il)



Q6.

I

t

(ul

(b)

k)

t

RedrLce the au$ented mat x of the following system of linear equatiotr€

to it!! row reduced echelon form and hence determine the values of n srrch

that Nhe system ha^s

(i) A unique solution;

(ii) ll,lo solutior;

(iii) Itdore than one solution.

x!A_ 2 _ 7

2r-3g -d2 = 3

r +aV +32 = 2.

State Crammerts rule for 3 x 3 matrix and use it to solve

x*2y *32 : 10

2t;-3y+z:1,
3r+A-22 = 9.

Prove that the system,

s+2A-Az

3r- yI2z

5zt3y-42t
is il1conEistent.


