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COHE COURSE IN MATHEMATICS
6812 MAT : Linear Algebra
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a) Dirnension oiirivia veclorspacel0l is

b) The arqest subspace ol avector space V is

c) ln a rcw reduced echelon malrix, faco umn conta ns ead ngentry 1 lhena
.ihcr -o.kies in thel.olLrmn are

or l'I sd "ar lrdls'ormdlo^.lraa r'.p dira_sror or 
'anga 

spaca o' T rq

(Weighlage: 1)

(Weiqhtaqe : 1 each)Answerany sixfrom lhe follow nq:

2 Whaldoyou mean by span oia sel ?

3 Give a basislorri.

a Prove thai W - 1 
(xr, x? x.) er'{3 / x, r x, r x3 = olis a subspace of V = R3.

5. Using graphs, solve 2x+ y = 3;4x + 2y = 6

6. Whal doyou mean by row-rankola 
'nalrix 

?

7 I ?"(- O) is an eigen va ue ota non sinsuar mavix A provethat i is an eiqen

8 LIT: U + V be a inearmap, then provelhalT(oJ =0v
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15. Prove that eigen veclors corr€sponding lo disti.ct eigen values ol a square
malrix are lineany independenl

1 6. Prove rhat conslanl lerm oi lhe chamclerisllc polynornlal of a rnatrix A s

( r)n a where n is the oderoiA.

17. Check whelhe r lhe iuncl on T:P, + R3 dei ned by

T(a + bx + cxr)- (c a, a + b, b + c) is a linear transiormal on or no1.

18 Findthenu space, ranqe space andtheirdimensions oflhe linearlransiorrnai on

T:83 J P, derined by T (a, b c)= (a + c)+ (b a)x+(b+c)x'?

19. Let T be a linear operalor del ned on n3 such thatT(er)= e1+ er, T(er)= e, + e3,

T(eJ = ej + e, + e3 where {e, , e, e3l is a standard basis lor 13 ls T non-

singul ? li so find T r.

9. Define kernal ol a linear lransformalion

10. What do you mean by idempoleni rnap ? G ive an exarnple. (Weightage6xl=6)

Answeranyseven frorn rhetolowing: (Weightage 2 each)

I 1 . Lel F be the ser ol all real valued llncl ons irom q inlo a . Show thal F is a
veclor space wiih resp€ct to the operalions.

li + s) (x) = r(x) + s(x)r and ("r)(x)- oi (x)vx em.

12. Determ ne whelher or iol lhe vecto6 (1 , -1 2), (2,3, 1)and (4,5,6) nts3are
L nearly dependeit

1 3 Show rhal rhe equalions 2x 3y + 42 - 23. 3x + 4y - 8z - -1 9,

4\ y 2z=11,x+2y 2z= 7 are consistenl and solve thern

14. Find lhe elgen valles and eigen veclorcorresponding 10 the argesle gen va ue

121
olthemal.rA= 6 r o.

121



tI ] lllllfrllfl

any three from lhe lo iowing:

20. F nd lhe ranl oflhe malr r A =

Kl6U 02m

(Weighlaqe

(Weightage3each)

121
132
243
37 4

2l
2)

:l
7t2=1a\

u={

w= {(x,, x., xJ. 13 I
a basis and dimension

(xu x., x.)es3 7 x, + x" zx. = ol

4 -41.o .l

xj 3x, + 2x3 =0)be subspacesolR3

22

23 UsinqCayley-Harnihontheorern,

24. Dlaqonalise lhe malrD( A

merhod checl. whelher lhe qlven rnairix

is inverllble or not. ll it is lnvedible. iind A-1

findlhe lnverseolthe matrix A

1 1 1l
A= 3 1 1

22 1

112 2l
=212

22 1

2

1t
25. Whaldoyou mean bya malrix related lo{lneartransionnation ? LelT: P, J R3

be a llneartransfomation delined byT (a + bx + cx,) = (a, c- b, c -a). Find lhe

malr x .epresenlation of Twilh respecl lo the ordered basis Br = {1, x, x'?} 0t P,

andB,={(1,0,0),(0, 1 , 0), (0, 0, 1)} of R3. {W€ightage3xGg)


