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Sinh Semesier B.Sc. oegre€ (C.B C.S.S. - OBE - Fegular/Supplemenlary/
lmprovemenl) Examinalion, April 2025

(2019 lo 2022 Admissions)
COFE COUBSE tN MATHEI\'lATlCS

6813 MAT : Linear Algebra

PAR] A

Answer any lour queslions Each qu€slion €nies one mark (4t1=a)

1. Dei ne veclor space.

2. Whal ls lhe dlme.sion ol the vector space ol all2 x 2 symmelrlc malrlces

3 Slppose lhal T : l1' l': ls I near T(1, 0) = (1, 4), and T(0 r) = (2 5)

Whal is T(2 3) ?

6. Lei V be

. s={A€

t3 14'l
eraenva ues oi lhe malr r A= O 2 6

oo5
a 3 x 3 mallix, wilh eig envalues 1 , 0, 2 Flnd delermi;anl

PARf B

eight quesuons. Each queslion carries two nrarks

a vectorspace overF. Show thal lor each elemenl x in v,
elernenl y in v slch thal x + y = 0

n (F)be lhe sel ol aln x n malrices over lF. Show Ih,r

Mn,n O llr(A) = 0) s a subspace ol Mtr,n (!i)

a veclor space over lF show1hal0.x = 0loreach x e v
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.(1, 2. 1)(1.1.4))isliiea,lyi.dependenlor

2.rnatrces over L.i and e1

=0.Frndabas5olW

;i o j
ea=lr 2 r

l0 1 4

r(x, y z) = (x, x +y) lsa linea'
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Explain lhe condilon lorconsisiency and nalure ol so llion 01a
non homogereous linear syslem ol equalions Ax = A

Lel A be a 2 x 3 malr x and B be a 3 ; 3 malrix wilh rank (A) = 2 and
rank (B)= s. Find rank (AB).

i9 Find a bas s and dirnenson ol lhe subsDace W =

20. Lel T:V i w be a linearlransiorrnalon. Showlhal T is one_one ii and on y il
N(r)= lol.

Answer any lour queslons. Each queslion ca eslourmarks. (4x4=16)

17. Using examp e. showlhal lnion ollwo subspaces oi a veclor space need nol

18. li V is a veclor space genemled by a lin le se1S. then show lhal some subsel
.l S is a basis ior V.

Clreck whelher lhe sel l(l -1,2)

Let v = M(2 _:. ) lhe sel ot a 2 x

w=Je= "' "'1.v", *a,,
I LA J,]

Find lhe rank oJ a mal.ix A wher

Show lharT t:J i:dellned by

ll.

r-rna rh( !hd "1ar'. r. "qur'o. o l'e r-1." A I 0

21
Prove lhal lhe e genvalues ol an idempolenl malr; a.e e lher

PAFT C
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,h" .,1'' A = f: il *o 
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PANT D

Answerany two qu€slions Each queslion cardes six marks. (6t2=12)

24. Lel W1 and W2 be subspaces oi a veclor space V. Prove lhal V is the dnecl
sum ol Wl and W, I a.d onry il each veclor in V can be unlque y expressed
as xj + xr, where xr€ Wj and x, €W2.

25 Lel S be a linear y independerl subsel ot a veclorspace V, and lel v be a veclor
in V lhal ls no1 n S Then showlhal S u {vl is linearly dependenl ii and only I

26. Lel V and w be veclor spaces and T : V + W be I near Prove lhal NIT) and
B(T) are subspaces ol V and W respeclively.

nsfonnalion deined by T(l(x))= (2

lhe slandard bas s oi P2 and P3.

he malrDiolwhch in the slandard

Le1 T P,(R)r l(Ii) be a rrnearlra
Flnd lhe malrix ol T wlh respecl lo

Lel T be the linear operaloron F,3 I
l , 1l

basrssa n r r l.dTlr !
134

verily Cayley-Fanrillon tlreorem ror

27. Find lhe characler slic equal o. ol the matrt A = 1 3 3 ardhencennd


