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CORE COURSE IN MATHEII,IATICS

5B1oMAT : Linear Algebra

SECTION - A

All the lkst 4 questions are com pulsory. They carry 1 rnark each.

1. Give an example lo showlhatltfand g aretwo qu adrallc po ynDmials then the
polynomiall + q need not be quadrallc.

Time . 3 Hours

2,

3

Oblain a basls lor i,1?,, (F).

Lel V = P, (R) and let il = {1, x, x'} be lhe standard ordered basis lor V. lf
f r.)- 3r? - 2r - rren ll is

Give the nalure oi characlerisiic rools oi
i) a Herrn tian marrix and

,) a Unlaa/ ma,'ir.

SECTION 8

Answer any I questions lrom among llre qu€stions 5lo 14. These questions
carry 2 marks each.

5. Find the equalion ol the line through rlre poinls P (2,0, t)and O (4, 5,3).

6. What is the possible difference between a generating sel and a basis ?

7. ls lhe union ol two subspaces W, and W, ot a vectorspace V again a subspace
ol V ? Jusl fy with an example.



K20U 0127 lU [m fflN lfrl ll

x"] be a subsel ol V. Show thal 0 is

expressed as a linear combination
8. Lel V be a veciorspace and P

basis il each veclor y in V can

9. Show that T : R'z

10. LetT:V+Wbea
is a subspace of v.

11.

13.

14. Use Gauss, Jordan

1Ax+y+z=12

2x+10y+z=13

+ R'z defined by T (a,, a") = l2ai + a,, ai)

lineartranslomallon. Prove that N (T),lhe nullspace olT

ollhe row space ol lhe matdx

1 2 Find ihe characteristic valoes ol the rnairix

lo solve lh€ sysl€m ol equalions :

t1 1 1-l

L, o ut^ ^

f I12
lo *
L1r 31.

Use Gauss elimination

1gx+y+z=12
2x+10y+z=13

x+y+32=5.

eliminarion to solve lhe
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SECTION - C

Answer any 4 questions from among lhe questions 15 lo 20 These questions

15. In every veclorspace V over a lied F prove lhal

i) aO = O Va € F, where 0 sthe zero vecior and

ii) (-a)x = - (ax) Va € F and vx €v.

16. Deiine linear dependence and linear ndependence of veclors with examples

17. Deline a linear lranslormation liom a vectorspace V into W Veritv lhat
T: [,1.," + [4""- by T (A) = Arwhere Ar is the lranspose ol A' is linear'

1 8. Show thal ihe row nullity and column nullitv ol a square rnatix are equal.

values and the correspondino characle stic veclorc of

SECTION - D

any 2 questions frorn among the questions 21

t9

carry 6

21. ll a

Find the characteistic

t2 1 o-l

021
002

2A the Gaussian ehminaton method to lind lhe

l1

4rlL1

lo 24. These questions

showlhat a subsel ol sovectorspace v is generated byal nlteset so,lhen
basis forV aid V has a linite basls.
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theorem, Deduce that a
only It T is onto.

Slale and prove dimension
T:V J V is one to one if and

Show that he mavix

lo o r'lttA=l 3 1 0l
L-2 1 4l

satisfies cayley

f4o1l
a=lz s zI

ir o +]

22.

23.

Hamilton theorem and

is diagonalizabte and tind l,he diagonaltofin.

24.


