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Answer only four questions selecting two from circh sectiol'

Section A '

EiEen Spaces & Quadraric Forms

e an eigenvalue and an eigenvector of a squale m.illix

a) Let A be an n x n non-singrrlar matrix ar,d let 1y,4(i) denote the cirracleristic

polynomial of ,4. Show that
/ ,\"'" vA(-);(//o/\1r rL'J= del/4 \r-l

Decluce that il )r, t:, ....., ). are eigenvalues of ,{ with algebraic multiplicilics,
11 1

" ",, r ! i 
ar'" ojden'alue" ol '! ' i-h alg"braic multipli r:''

Prove that an n x rr rnattix ,4 is simillr [o dia.gona] matrix D whose diagona)

elemenLs are eigenvalrres of A if. and only if A has n linearly independeot eigen-

/2 2 0\
L"t/-11 2 1 I . Find d noD si$ilal rnatrix P such that P-Lll'' is diago

\121l
nal. I'lence find the matrix A" (n € N)



2. (a) l)r'lirrc l[c l,clrrrs "Si'ir'rrreLlic" ancl "Sliew sylL]rieljric" as

lDa,trix
Plov-'Lhal

Fincl an orthogooal malrix P such thal PIAP is

i. il A is :it /r x n leal iL"tt' ,yttttt,, t.i,t mal:r'ix. then evetl'cl r':nva1'.re of A is

zero oL Pur'ell inragilarY;

ii. il ,rl is tr.n tr x rr Letrl lnatrix arLd ) is a cigelvalue of the real synlrnetric

roatrix 1,' +,4",4 :hen ) ) 1, wlrere f, is l,ie D x n iclenlilY matrr)i

iii. if ,4 is a]l 1l x r? real synnetric rnarlix, theu eigenvectors cor_r'esponding to

clislinct eigenvalues are orthogonal

(L) Ler .:l =

diagonal.
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3. (a) RcrLLrcc the quach2\tic lbru 3cr'?+ 4,.-l l 2v6rrcg * 6'i:3 lo a rli rqonal lbrm by

(b)

using an oltlT ogonal transtbrmation.

Lef -\r','l-Y ard .\r-B,Y be lrvo cluaclLzrlic lb| s of wllich,tTB-Y is pc'sitrve

clelirilc and let )1, )1. . . ... ),, be loots of lhe cc;r' 'rtiorr det(A - )B) = l r 
'ow

ihat thcrc exists a non-silgul:ir translbr_ ation -\ = PI'which redtces -\r':l-{
arrrcL -{/.8-Y ro the lbrn} i,ai + 

^ty4 
-. ... + 

^"v',. ""d v? + til + + !/?,

respcclively.'

SimLrltaneotLsiy leduce the tbllorving pair oI quadratic folms

0, = ,ui + 2,!; + 8o2r3 + 12r.Jj1 +12.t1o3,

a, :1 . i r 'l.; ! . .- + -.r'_ ., - .'J r ^r.
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Section l:

Differential Geolnetry

,[. Slalc arLcl prora: Serlel'Irrellel ibrmtLlae.

Let C' be a curve of colsLant tolsion t ancl A point Q, a coDstant dislance c fr-ollr lhe
point P orr C'. on the binormal to C at P. Shou' rhat the angle between lhe binormal
to the locus oI Q ancL the bir,ormal to lhe given culve C' is

LNVr t C'- I

w[ele n is tLrc curvaLLrrr: ol lhe culve C' al P

Deline the Invoirte anrl Evolut-. oi a Siver, cuve C'.

{r) Firrri tlro vcc|or e(lunLiorls olthc Involule ancl Llt te c.,f a given culve
C' :r,: l{,. ).

(b) flncL tLe involutes and evohtes ola cur'.te 1= (ei,e-t, r./-21).

cll
ral
.(

)fllfllt

dc

Tr

ly il. the|e are constanls 1 alltl cr such ihat

lves a'r imcl c.2 are called Beltrand culves if they have common principal

lires. 11 lLre tolsion r f 0 along lhe.crLrve C. shorv tbat Cl is a Bertrarrd
i.e lhere exisijs a cLLlve ai such lhat C iril.l . i a1e Beltrand cult'e'

rvLcre r is

S[ow 1,hal,

is never 0,

,.i+fi._ ,

the culvalrLre o1 ihe culve C'.

lbl a curve lying on a sp|ele ol lacLius a ard suclt that the lolsior r
ihe 1b11owiug ecpra"tion is satisfied

/1\" / ,i i'-.,,
\"/ \^r'/-''

/i is Llre cLlrvalL e of the cuLve.

llrnl Lhc necr:sstur a.ncl sulficielt condilior rbr a ctlve to be a plarrr: is


