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Part A {Short Answer Questions}

Answer any eight quesfrons.

Weight I each.

1. OnR.', definetwooperations a&fi:a- p andc.e:-cs.Wltichof theaxiomsfarovectar

space are satisfied Oy (R" , #, .)?

2. ls the vector {3, -1, 0, -1) in the subspace rl R4 spanned by the vectars (2, -1, 3, 2), {-1, i-, 1, -3), and

(1-, 1, 9, -5)?

3' Check whether the operator r on Fmxn defined ny 
"(A) 

: PAq is linear' where P e F*'"' and

Q e F"**are fixed rnatrices over the field F.

4. Let V and W be finite dirnensional vector spaces over the field F such that dimV : d,imW .Prove that V

and W are isomorphic.

5. Definethetranspose of a lineartransformation T:V *W, where V andW are vectorspacesoverthe

field F.

6. Check whether the function D on &'"' defined bV D{A) = AgA22A32 + 5AzA22A32 is i-line*r.

ililllllllillIIllIlll

- ti z i:l
Find the determinant of the Vandermonde matrix h , 

"l
8. Write any 4 praperties of the determinant function on Kn x n, where K is s commutative ring with

identity.

9. Find the characteristic values, if any, of the linear operator ? on R.2 which is represented in the standard

ordered basis by the matrix A: l1 ?lL0 0l

1c. Suppose thatTa - ca. lf ! is nny paiynot;:i'a!, ttten 1,:'ove tnat f (T)a: f(c)cr
(8x1=8 weightage)
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Fart B (Short EssayiProblems)

Answer any six quesfions.

Weight 2 each.

11 . Let V be o v€ctar space wttich is spanned by a finite set of vectars 8r,Sr,'-",9*' Ttten show that any

independent set of vectors in V is finite and cantains na more than m elements.

12. Show tltat the vectors *1= (1, A, O), a2 = {4, 2, 0), *s = {5, 3, -E) form a basis for e' . Find the

caordinates of the vector (7, 2, 7) in the ordered basis {:,1, a2 a j}.

13. Let Y be a finite dimensionalvector space over the field F and B : {ot ;(2ztoz ar,}and
B':lalra|ra!u,....,alnlareorderedbasesfarY.lf 7 isalinearoperatoronYprovethatthere
exists an invertible matrix P of order n such that l?]sr : P-1lf\aP

14. Find the duat basis of the basis B: {(1,0, -1), (1,1,1), (2,2,0) of C3.

15. lf S is any subset of a finite dime;rsional vector space V and W is the subspace oi V spanned by S then

prove that ,Soo : tr{/

16. LetKbe a commutotiveringwith identity, {,nd letAand I be nxn rnatricesover K.Then strow thatdet
(AB) = (det A) {det B).

41II

Find the Characteristic and Minimat polynamiols of the matrix A -
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19.

Define inveriant subspaces. LetT be a linear aperatoron ]R2, the matrix of which in the standard

ordered basis is O: l? ^'I Find altsubspacesofR2 whictt are invariont underT.L1 0 l
\6x2-12 weightage)

Part C (Essay Type Questions)

Answer any two quesfions.

Weight 5 each.

Considerthe 5 x 5 matrix A=

(a) Find an invertible matrix P such that PA is a row-reduced echelon matrix R.

(b) Find a basis for the row space W of A,

(c) Which vectors (br, bz. bs, ba, b5 ) are in W?

(d) Frrrd the coorcinatc nratrix ci cach vector (br bz. be. b+ b5 ) irr W rn the ordered basis ci:osen in (b).

(e) Write each vector (br, bz. be, b+, b5 ) in W as a linear combination of the rows of A.
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(f) Give an expticit description or the vector space v or att 5 x I botumn matrices X,Iillffiffiffi&-ffiffilllll
(g) Find a basis for V.

20. r-et il ancj W be iiniie riii'ner:sional vect*i' {ipaces cver the field F. By exhibitiug a: basis for the space .

L{V,W} ,prove lhat L{V,W') is finite dimensional and d:imL{V,,W} : di,mV. d,i,mW.

21. (alLet K be a commutative ring with unity, n > i. and let D be an alternating (n-1)-linear function on

s1
Ei(A) : ) (-t1'*t 4 D,r(d)

Z-/
r=1 lS an

alternating n-linearfunction on n x n matricosA. lf D is a determinantfunction, then showthat so is

each Ej.

(b)tf K=* ond A= , find E/A) fc"each j

22. (a) Let 7 be a finite dimensional vector space and let W1 be any subspa ce ol V " Prove that there is a

subspace W2 of I/ such that V : Wt &Wz
(b) LetV:Wt e..'SI4/p, provethatthereexistk linearoperators-81. Ezr...rEs on V suchthat

1 . Each Ei is a projection

2.EiEj:0 iii+ j
3. I:Er*...*E*
4. The range of Ei isW6

{2x5=14 weiohtaoei

6(n 
-1i x (n -1). For each j, 1 S j( n, show that the function Ej defined by

t0101la o rl
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