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SECTION -A
Atl lhe li6l 4 queslions arecompulsory Theycarryl markeach.

1 . cive example ol an iniinite dimens onal veclor space.

2. Give a basis ior lhe vector space oi complex nurnbers over the lie d of real

3. Find rhe malrix oi the ref ect on about ihe x axis wilh respecl to the slandard

0x4=4)

SECTION_ B

Answerany 8questions frorn among the quesl ons5 to 14. These qlesuons carry

. 5. Detemine whether {(x, y, z) € R3:x+y+z=1}sasubspaceolRsornot.

6. Give an exarnple ol dislinct Linear lranslormal ons T and U such thal N(T) = N(U)
and R(r)= B(u).

7. Lei V andW be veclor spaces and T:V J W be linear. ShowlhalTis one_to_one

if and only rf N(T)= {0}.

8. li A is a 4 x 9 maiix, whal ls the smallesl possible va ue ior nullily (A) ?

9 lr,eor.alse. Juslil
lfX is a nonirivial solution oiAX =0. then everyenlry in X is nonzero.

4lsrhemarrxlo o ldiaqonalzabe 
? JLrsufy
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10. Stale and prove Syvestefs lawof nu ly

1 1 Prove or disprove I lJ i is an eigenva ue of both A and B, then t is an e genvalue

'2 frno rh. F gp vrlLA"o e-rrrrr'F

13. Showby exampLeihal adiagonalzab e inearoperator on an n dimensional veclor

space need iol possess n dislinct ei!lenvalues

14 llse GaLssran e miralion 1o solve the svstern oi neareq!ralrons

x1 2\2. 6\-12 2x1+ 4x2+ 12rr- 17'x1 4x?- 12\=22 (2x8=16)

SECT ON C

Answerany 4quesi ons frorn among lhe qLreslions 15to 20 These queslions carrv

15 ls rhe sei ol a differeniiable r€al valled funct ons delined on R a subspace of

C(F) ? Juslily your answer

16 LetSbea neady independenl subset oithe vector space V and elv r \AS

Show lhal S. {vl ls I nearly depenclenl if and on v if v. span(S)

17 LetT: lll: > .1' be a linear transformauon such lhal T(1 1)= (1.3)and
T(-1, l)= 13 r) Find T(a, b).

18. Suppose lhat AX = B has a so liion Show lhai this solution is u n ique ii and onl\r

I AX - 0 has on y tlre trivial sololion

19. F id the characteristic rools and the corresponding characteristic veclors otlhe

862
67 4

2 43

20. Using Gauss e iminallon melhod, iind lhe nverse of the malrix ] ] I 
,o,o=,u,122
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SFCTION D
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Answerany 2q!estions irom among ihe q!estions2l to 24. These q!estions carry

21. Let S be a nearly ndependent slbse1 oi a vector space V. Slrow lhat lhere
exsrs a maxima inearly independent s! bsel of v lhal coniains s.

22. Lel g(x) =3+x. LetT:P2(R) + Pr(R)and U:Pr(R) + F3belhe near
lranstormalions respeclively deiif ed by

r(l(x)) - l' (x)g(x) + 2r1x) and u(a + bx + cx'?) = la + b, c a b)

Lerp and I belhe standard.orderecl bases oi Pr(F)and F3 respective y. Complie

Iu];, lrl,, turll directyandveriivrhar [ur]l Iul.Ir]t

23. nvesl gale for whal vales of i, r llre syslem oi simulaneous equalions,

x + y + z = 6 x + 2y + 32 : 1 0, x + 2y + l z = ! , has I ) no solut on, (jl) a uniq're
solulion ( ) iniin te y many solutions.

a\ f 4a +d r

24. LelTbe lhe linear ope rator of R3 def ned byT a2 _ 2a.+3a2+2a.
ar. a.+4J l

a) Find the elqenvalues ofT and ihelr rnr I plicilies.

b) Delermine the eigenspaces coffespond ng io these eigenvalues.

c) Show llraiT is diagona zabe. (6x2=121


