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(2014 Admission Onwards)

CORE COURSE IN IMATHEMATICS
6810 IVIAT : Linear Algebra

SECT ON A

All the firsl4 queslions are compulsory They carry 1 mark each.

1. Glve an example or a proper non lrivialeubspace of P(B), the vectorspace ol
a poynomials with rea coellicienls.

2 A subsel ol a neany dependeft set can possbly be nearly ndependenl.
Juslly by qivina an examp e

3 The null space ol the operator T : R, H R,gvenbyT(a,,a,)=(a,,0)is

4 The number oi linearly independenl solutions oi the equat on x + y + z = 0 is

SECTON _B

Answer any I queslions from arnong lhe questions 5 io 14. These quesl ons

5. ln afy veclorspace v show lhal (a + b) (x + y) = ax + bx + ay + by ror aL

scalars a and b and allveclors r and y.

6. Lel V = F, = R x R where vectoraddition and scalar multip cauor are delined byj
(x,, x,) + (y,, y:)= (x, + y,, x, + y,) aid (x,, x,) = (rx,, x,).
s V a vectorspace over B ? Juslily.

7. Show thai any inlerseclion of subspaces ol a veclorspace V is again a

L LetT rV + W be a linear lransiomation. Proveihat N(T), the nullspace otT,
is a subspace oi V.

9. Lel T : V H W be an invedlb e lineff iransiorrnal on. Use dimension theorem
to obserue that dimv = dimW. pro
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10. Let V = Cla,bl be the vectorspace of all conlinuous rea vaued iunctions

.lerined ov;r the closed bounded inlerva [a, b] Descibe the lundanrental

lheorem ol caculus intems ot linear lranslomations on V

11. F-ind lhe values of I' for which the foliowing systern ol equalions have non

xx+8Y=0

12. Veily thai lhe set of all characle stic vectors ol a squarc malrix associated

wllh; fixed chaEcteislc value ?. is a subspace of lhe respective Eucedlan

13. Use Gauss eljmination lo sove lhe svslem ot equalions:
2\+Y +z=14
3x+2y+32=14
x+4Y+92=16

14. Use Galss Jordan eliminailon to solve the syslem of equalions :

2x+'!+z=14
3x+2y+32=14
x+4Y+92=16

SECTION C

Answer any 4 questions irom a.nong the qlestions 15lo 20 These qLrestions

carry 4 marks each.

'h. Derrrp veclor)pdca and c"ro6lhal ir every veclor -pdce r-- I x r) l_a.odrr'v6

nverse of x.

16. Define a bass of avectorspace. Glve an example ol a basis ol M,,,(B)

17. Lel V and W be vectorspaces and elT: V H W be linear. Then prove lhal T
ls one lo one li and only it N(T) = !0)

18. Suppose that AX = B has a solulion. Show thal this solution s unique if and

only il AX = 0 has on y the lrivialsolulon
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l lull fff,lfl
T€st the fo owing system ol

x+2y+32=14
3x+y+22=11
2x+3y+z=11

Flnd the larcest charactedsl c
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equalions lor conslstency and
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value and a corresponding characleristic vector

SECTION - D

Answer any 2 questions lrorn among the queslions 21 to 24. These qLrestons

21. i S is a nonernply subset ol a vectorspace V, lhen show thai span (S) is a
subspace oi V and is the smallesl subspace of V containlng S. Unde. what
iurihor condition S can become e i'asis.i V ?

22. Lel V and W be vectorspaces over a common tield F and suppose that V has
a basis {x,, x,, . . ., x")- Prove that ior any llxed vectoG y,, y,, ..., y" in W ihere
exists exaclly one linear lranslorrnation T : V B W such that T(x) = y, Jor
i=1

lo o 1l
e=lg r o

l.., , o

salisiies Cayley

lo23l
A= r g g

001
is diagonalizable

Har.ilton theorem and h6nce obiain Aj

and iind the diasonalio.m.


